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Executive Summary 

This report presents the results of a remedial investigation and feasibility study (Rl/FS) 
conducted at the former Tacoma Metals site. The purpose of the RI was to identify the 
distribution of chemicals in soil, groundwater, and surface water exceeding the Model Toxics 
Control Act (MTCA) cleanup levels and/or applicable, relevant, and appropriate requirements 
(ARARs) for sites located in an area zoned for industrial land use. The FS identified potential 
receptors and exposure pathways for chemicals of concern (COCs) identified during the RI and 
proposed "site cleanup levels" and "points of compliance" where the proposed site cleanup 
levels must be attained. Various remediation technologies and process options were screened 
in the FS. Technologies/process options that passed the initial screening were used to develop 
possible remediation alternatives for the site. The alternatives were then evaluated with respect 
to their ability to attain the proposed site cleanup levels at the points of compliance and their 
ability to meet various threshold requirements, expectations, and criteria defined in MTCA. 

The site is located adjacent to the Puyallup River. Tidal influences of the river affect shallow 
zone groundwater flow directions at the site; however, the net groundwater flow direction is 
toward the river. Surface water flow in the eastern portion of the site is generally directed 
toward existing storm water catch basins. Surface water discharges from the site at several 
locations along Portland Avenue and along western and eastern property boundaries, 
respectively. Due to the presence of a man-made levee, there is no interaction between site 
surface water runoff and the adjacent Puyallup River. 

The following COCs were identified in site soil at concentrations exceeding MTCA cleanup 
levels and/or ARARs: lead, chromium, polychlorinated biphenyls (PCBs), carcinogenic 
polycyclic aromatic hydrocarbons (cPAHs), and petroleum hydrocarbons in the diesel- and 
oil-ranges. Impacted soil exceeding MTCA cleanup levels and/or ARARs can be divided into 
two broad categories. The first category is referred to as "metals-impacted" soil, typically 
identified at 3 feet or less below ground surface (bgs). Lead is the most widespread COC in this 
category of soil, but chromium, PCBs, cPAHs, and petroleum hydrocarbons are also present 
above cleanup levels and/or ARARs at locations within the limits of the lead-impacted areas. 
The metals-impacted soil is most widespread on the eastern portion of the site. The second 
category is referred to as "petroleum hydrocarbon-impacted" soil. This soil also contains cPAHs 
above MTCA cleanup levels and/or ARARs. Soil in this category extends down to the water 
table. Two main areas of petroleum hydrocarbon-impacted soil were identified on the western 
portion of the site. Light nonaqueous phase liquids (LNAPLs), also referred to as free product, 
were identified on the water table in these same areas. 

The following two COCs were consistently identified in site groundwater beneath the western 
portion of the site at concentrations exceeding MTCA cleanup levels and/or ARARs: 
naphthalene and petroleum hydrocarbons in the gasoline-range. Other compounds (cPAHs, 
PCBs, dissolved selenium, and dissolved cadmium) were detected in either reconnaissance or 
wells samples collected at the site. These compounds were not considered to be representative 
of site groundwater quality due to their one time occurrence and/or lack of reproducibility, the 
possible effects of suspended entrained soil particles in the samples, and the low aqueous 
solubility's of these COCs in the environment. Metals, PCBs, and cPAHs were identified in 
surface water discharging from the site. 
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The fate and transport of COCs identified in unsaturated soil and groundwater at concentrations 
exceeding MTCA cleanup levels and/or ARARs was evaluated using the VLEACH and 
BIOSCREEN computer models, respectively. Modeling of the unsaturated zone was used in 
conjunction with leachability testing data to evaluate whether COCs identified in the shallow soil 
above the MTCA cleanup levels and/or ARARs pose a threat to groundwater. Groundwater 
migration modeling was directed specifically at the western portion of the site to evaluate the 
extent to which COCs above MTCA cleanup levels and/or ARARs could potentially migrate 
beyond the northern property boundary. Very conservative assumptions were used in both 
model simulations. 

The unsaturated zone modeling and leachability testing indicate that COCs identified in the 
shallow soil are essentially immobile, provided surface water recharge is minimized or 
eliminated. Groundwater migration modeling indicated that naphthalene is not expected to 
extend beyond the northern property boundary toward the Puyallup River. Carcinogenic PAHs 
and benzene were also included in the groundwater modeling as surrogates for petroleum 
hydrocarbons. These compound were not detected in site groundwater at concentrations above 
MTCA cleanup levels and/or ARARs. Groundwater migration modeling indicated that cPAHs 
are not expected to extend beyond the northern property boundary. Benzene, the most mobile 
of the compounds modeled, may be present beyond the northern property boundary at 
concentrations below MTCA cleanup levels and/or ARARs. 

Proposed cleanup standards for the site were identified in the FS. The site is currently vacant 
and approximately 80% of the site has been paved during previous site uses. Future potential 
receptors at the site may include workers and authorized visitors. The only complete exposure 
pathways identified for human receptors were via dermal adsorption of site soil, and ingestion 
and/or inhalation of chemicals adsorbed to fugitive dust particles. Groundwater ingestion via the 
shallow saturated zone was not considered a viable exposure pathway given the proximity of 
the site to the Puyallup River and the tidal influences of the river on site groundwater. Onsite 
potential ecological receptors include birds, reptiles, and mammals. Exposure pathways for 
ecological receptors include ionic uptake in plants, ingestion of contaminated soil or surface 
water by ground-feeding organisms, direct contact, or indirect contact through bioconcentration 
in the food chain. Some aquatic organisms could potentially ingest or dermally adsorb surface 
water or shallow zone groundwater discharging to the Puyallup River. However this is 
considered unlikely, since there is no interaction between site surface water and the Puyallup 
River and the groundwater migration modeling indicates that groundwater exceeding MTCA 
cleanup levels and/or ARARs is not anticipated beyond the northern property boundary. The 
site was excluded from a terrestrial ecological evaluation since all the proposed remedial 
alternatives identified in the FS include a low permeability cap and institutional controls. 

Site cleanup levels for soil, groundwater, and surface water have been proposed based on 
MTCA cleanup levels and/or ARARs that are most appropriate to site conditions. The proposed 
site cleanup levels are based on an industrial land use scenario. Given the proximity of the site 
to the Puyallup River, site groundwater cleanup levels have been based on surface water 
criteria. The most restrictive of either the MTCA Method B surface water cleanup level or 
ARARs have been proposed. ARARs include the National Toxics Rule, Ecology's Acute 
Freshwater Surface Water Quality Standard, or Ecology's Model National Pollutant Discharge 
Elimination System Permit Standard. Soil cleanup levels based on the protection of potable 
water are not applicable to the site. Since there are no soil cleanup standards available for 
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protection of surface water, the Method A or C industrial cleanup levels established under 
MTCA or calculated using Ecology's Total Petroleum Hydrocarbon Interim Policy have been 
proposed. However, MTCA does allow concentrations above site cleanup levels to remain on a 
site if it can be demonstrated that higher soil concentrations are protective of groundwater. The 
fate and transport modeling and leachability testing indicate that shallow-impacted soil above 
the proposed site cleanup levels does not pose a threat to groundwater, provided surface water 
recharge is minimized or eliminated. 

The following points of compliance have been identified for soil, groundwater, and surface 
water, based on potential exposure pathways. The point of compliance for soil will be 
throughout the site to a depth of 15 feet bgs. Since the proposed groundwater cleanup levels 
are based on surface water criteria, a conditional point of compliance may be established in 
surface water as close as possible to the point of groundwater discharge to surface water. 
Since no seeps were identified along the riverbank adjacent to the site, for practical purposes a 
conditional point of compliance in the shallow groundwater zone along the northern property 
boundary is proposed. Since site surface water runoff does not discharge to the river, the 
proposed points of compliance for surface water will be those points where surface water 
discharges from the site. 

The following three remedial action alternatives were developed for the site that could be 
expected to attain the proposed site cleanup levels at the points of compliance. 

• Alternative 1: Source Control (Free Product Removal and Petroleum Hydrocarbon-Impacted 
Soil Excavation with Offsite Disposal), Asphalt Cap with Stormwater Control, Enhanced 
Groundwater Biodegradation, Institutional Controls, Groundwater/Surface Water 
Compliance Monitoring, and Periodic Review. 

• Alternative 2: Source Control (Free Product Removal and Petroleum Hydrocarbon-Impacted 
Soil Excavation with Offsite Disposal), Limited Metals-Impacted Soil Excavation with Onsite 
Consolidation, Asphalt Cap with Stormwater Control, Enhanced Groundwater 
Biodegradation, Institutional Controls, Groundwater/Surface Monitoring, and Periodic 
Review. 

• Alternative 3: Source Control (Free Product Removal and Petroleum Hydrocarbon-Impacted 
Soil Excavation), Limited Metals-Impacted Soil Excavation, Onsite Treatment & Reuse of 
Excavated Soil, Cap, Enhanced Groundwater Biodegradation, Institutional Controls, 
Groundwater/Surface Monitoring, and Periodic Review. 

Various technologies were screened as part of the development of the remedial alternatives, 
and evaluated with respect to the MTCA hierarchy of preferred remedial methods. 
Development of the alternatives gave consideration to Ecology's various requirements and 
expectations for cleanup actions. A detailed and comparative analysis of the three alternatives 
was performed with respect to the MTCA threshold criteria required for cleanup actions. 
Alternative 2 was identified as the most appropriate remedial action for the site. 
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Section 1: Introduction 

This report presents the results of a remedial investigation and feasibility study (Rl/FS) 
conducted at the former Tacoma Metals property (site) located in Tacoma, Washington. The 
Rl/FS was performed in accordance with the Agreed Order (No. DE97-5435) between the 
Washington State Department of Ecology (Ecology) and Mr. and Mrs. Leslie Sussman and 
Portland Avenue Associates, LLC (owner). This Rl/FS was performed in accordance with 
Ecology's Model Toxics Control Act (MTCA) regulations published in Washington Administrative 
Code (WAC) 173-340 (Ecology 1996a). 

The purpose of this RI was to identify the distribution of chemicals in site soil, groundwater, and 
surface water. Based on these data, the FS compared the analytical results with established 
cleanup levels published by Ecology and other applicable and relevant and appropriate 
standards (ARARs) to evaluate the potential risks posed to human health and the environment. 
The FS also evaluated a range of potential remedial solutions to address site conditions and 
recommended a remedial alternative to address site conditions 

1.1 Site Location and Description 

The site is located at 1919 Portland Avenue in Tacoma, Washington, in an industrial-zoned area 
along the southern bank of the Puyallup River (refer to Figures 1-1 and 1-2). The site is 
separated from the river by a man-made levee with an approximate height of 20 feet that was 
constructed by the Army Corps of Engineers. The Lincoln Avenue Bridge, which crosses the 
Puyallup River, is adjacent to the site to the east. Other adjacent properties include a wood 
waste landfill operated by Simpson Tacoma Kraft (Simpson) to the west and various warehouse 
and shipping facilities to the south. 

(Note: The Tacoma Metals site is geographically oriented with the long axis of the property 
trending northwest to southeast. To simplify descriptions of site locations in this report, the 
property boundary located along Portland Avenue will be considered the southern property 
boundary, and the property boundary along the Puyallup River will be considered the northern 
property boundary.) 

The site covers an area of approximately 5.9 acres. Figure 1-2 provides an overview of the site 
layout including the location of previous structures identified in historical aerial photographs and 
Sanborn Fire Insurance Maps (Sanborn Maps). Approximately two-thirds of the site was paved 
with asphalt some time between 1976 and 1981. The majority of the asphalt pavement is in 
poor condition, with multiple cracks and holes. The remaining one-third of the site, located along 
the northern fence line, is unpaved. 

The site was reportedly developed as a coke furnace in the 1940s by the federal government; 
however, it was never used for this purpose. In the early 1950s, Mr. Leslie Sussman purchased 
the site from the federal government. Mr. Sussman leased the site to General Metals, Inc., 
which operated a metal recycling facility at the site until approximately 1982. In 1983, Mr. 
Sussman leased the site to Tacoma Metals, Inc., a recycler of primarily nonferrous metals. In 
May 1998, Tacoma Metals' lease was terminated. Tacoma Metals, Inc. vacated the property by 
Fall of 1999. 
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The site has been used for recycling ferrous and nonferrous metals since the early 1950s. The 
principal original activities conducted onsite included automobile scrapping and recycling. 
Automobile recycling was reportedly discontinued more than 30 years ago; since then, primarily 
nonferrous metals have been handled. 

Recent site activities by Tacoma Metals, Inc. have included processing and storage of various 
materials including, but not limited to, aluminum cans and scrap, wheels, radiators, engine 
blocks, computer cases, and other scrap metal. Materials were stored directly on the ground 
surface in piles or stacks. General site activities included compacting material in balers, cutting 
larger pieces into manageable sizes, sorting and grouping similar materials, and general 
shipping and receiving activities. 

1.2 Historical Review 

1.2.1 Sanborn Fire Insurance Maps 

Sanborn Maps for the years 1912, 1950, and 1965 were obtained from Environmental 
Resources Data, Inc., of Southport, Connecticut, and were used to develop the RI sampling 
program presented in the Final WorkPlan/Sampling and Analysis Plan (Work Plan) prepared by 
Kennedy/Jenks Consultants (1998). Based on the 1912 Sanborn Map for Tacoma, Washington, 
the site and surrounding area was used by the St. Paul and Tacoma Lumber Company in 1912. 
The 1912 Sanborn Map shows a creosoting plant located in the approximate southwestern 
corner of the current site, and a bunkhouse and boarding house located in the approximate 
central portion of the current site. A bunker is shown east of the creosoting plant location, and a 
small office structure is located west of the creosoting plant area. An oil tank is shown within 
the creosoting plant area. In addition, various wood platforms, slabs, inclines, and tramways 
are shown in the approximate area of the current site, primarily along the current southern 
property boundary. A wharf and oil house shown on the Sanborn Maps may have been located 
near the northwest corner of the current site. Several additional small structures are shown on 
the Sanborn Maps, but are not labeled. 

The creosoting plant, bunkhouse, boarding house, wharf, and oil house are not shown on the 
1950 Sanborn Map. (Note: A notation on the 1950 Sanborn Map indicates that the Tacoma 
Metals site area was not updated after 1941.) The main warehouse building and red brick 
building are shown on the 1965 Sanborn Map. The dates of construction, operation, and 
demolition of the creosoting plant and other features shown on the 1912 Sanborn Map are 
unknown. The approximate former locations of the creosoting plant, bunkhouse, boarding 
house, and bunker are shown on Figure 1-2. Copies of the 1912, 1950, and 1965 Sanborn 
Maps are provided in Appendix A. 

1.2.2 Aerial Photographs 

Historical aerial photographs for the years 1965, 1971, 1976, 1981, 1985, 1989, and 1995 were 
also reviewed during development of the RI sampling program presented in the Work Plan. 
Additional aerial photographs for the years 1941, 1946, and 1961 were reviewed as part of the 
RI activities. Aerial photograph observations are summarized below. 
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The creosoting plant structure identified on the 1912 Sanborn Map was not observed on the 
aerial photographs; however, a faint outline of the former plant location was visible on the 1946 
aerial photograph. The locations of the wharf and oil house structures identified on the Sanborn 
Maps were identified on the 1946 aerial photograph, although the structures were not intact. 
Other site structures shown on the 1912 Sanborn Map were not observed on the aerial 
photographs. 

A variety of structures located on the site were observed on aerial photographs from the years 
1941 through 1995. The former main warehouse building and red brick building were identified 
on the 1941 aerial photograph, and may have been under construction at the time. (Note: The 
scale of the 1941 photograph did not allow for detailed site observations.) Approximately eight 
additional structures were present on the western portion of the site, primarily near the western 
property boundary, on the 1946 aerial photograph. In addition, several linear structures that 
may have been platforms, tramways, walkways were present on the 1946 aerial photograph to 
the south and east of the main warehouse building, and other small outbuildings were located 
throughout the site. Most of the structures identified on the 1946 aerial photograph were likely 
associated with the coke furnace constructed in the 1940s. These structures are not readily 
apparent on the 1961 aerial photograph (except for the main warehouse building and red brick 
building), although the foundations of several structures are visible in the southwestern portion 
of the site, most notably a hexagonal concrete foundation. Foundations of two additional 
structures located in the northwestern corner of the site are visible on the 1965 aerial 
photograph. 

Four railroad spur lines are present on the southern portion of the site on the 1946 aerial 
photograph. A main line parallels Portland Avenue near the southern property boundary, and 
three spur lines are parallel to the main line between Portland Avenue and the main warehouse 
building. Of these four rail lines, only the main line and the western portion of one of the spurs 
was identified on the 1961 aerial photograph. Two new spur lines are present on the western 
portion of the property on the 1961 aerial photograph, and additional rail spurs are present on 
the northern and eastern portions of the site on the 1965 aerial photograph. 

Structures apparently associated with the handling and processing of metal materials were 
observed on aerial photographs from 1965 and later. A small shed is present west of the red 
brick building location on the 1965 and later photographs. The furnace building and existing 
small storage building located east of the main warehouse building are present on the 1976 
aerial photograph in addition to several small shed structures. Several additional shed 
structures were present on the 1981 aerial photograph. These shed structures were located 
mainly on the western portion of the site and appeared to contain metal processing equipment 
such as balers and shears. 

Metal materials stored on the ground surface throughout the site were identified on aerial 
photographs from years 1961 and later (refer to the Work Plan for additional description of 
materials storage and staging areas). Metal materials processing machinery is evident on the 
site on photographs from the years 1965 and later. Machinery visible on the photographs 
included cranes, trucks, and rail cars. 
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The southern bank of the Puyallup River was the northern boundary of the site on the 1946 
aerial photograph. On the 1961 aerial photograph, the existing levee is present and the 
Puyallup River is located on its current course. 

1.3 Previous Investigations 

This section provides a summary of the findings from previous environmental activities 
performed at the site. More detailed information is provided in the documents cited in this 
section. 

1.3.1 Environmental Protection Agency/Ecology and Environment, Inc. 

In March 1988, representatives of the Environmental Protection Agency (EPA), Ecology, and 
Ecology and Environment, Inc. (E&E) inspected the site. As part of the inspection, Ecology and 
E&E collected samples of surface soil, surface residue on paved surfaces, catch basin 
sediment, and storm drain sediment. The storm drains and catch basins were all located on the 
eastern half of the property. Concentrations of lead, cadmium, chromium, barium, copper, 
mercury, nickel, and zinc were detected in the soil and sediment samples at concentrations 
exceeding Ecology's MTCA Method A or C industrial soil cleanup levels (E&E 1998). 
Concentrations of extractable lead [extracted by Toxicity Characteristic Leaching Procedure 
{TCLP)] and cadmium were detected above designated state dangerous waste levels (WAC 
173-303). Elevated concentrations of iron and aluminum were also detected in soil samples. In 
addition, polychlorinated biphenyl (PCB) concentrations above the MTCA Method A industrial 
soil cleanup level were detected in soil samples collected from behind the main warehouse 
building near the northern fence line. 

1.3.2 Hart-Crowser 

In 1990, Hart-Crowser performed a limited subsurface investigation to evaluate site soil and 
groundwater conditions (Hart-Crowser 1990). Elevated concentrations of lead, chromium, 
cadmium, arsenic, extractable lead, PCBs, carcinogenic polycyclic aromatic hydrocarbons 
(cPAHs), and total petroleum hydrocarbons {TPHs) exceeding applicable MTCA Method A or C 
industrial soil cleanup levels were detected in test pit soil samples collected from the northern 
unpaved area of the site. [Note: PAH compounds that are classified by EPA as potentially 
carcinogenic include benzo(a)anthracene, chrysene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.] 
In addition, elevated lead, chromium, cadmium, extractable lead, and TPH concentrations were 
detected in the vicinity of the existing furnace building (Hart-Crowser 1990). TPHs were also 
present at concentrations above the MTCA Method A industrial soil cleanup levels in soil 
samples collected from the former location of an underground storage tank (UST) at the eastern 
end of the main warehouse building (refer to Figure 1-2). The Hart-Crowser report indicated 
that army shells were formerly disposed of near the northeastern corner of the site; however, 
they did not provide further details regarding site conditions that might have resulted from the 
army shells. 

Hart-Crowser also performed reconnaissance groundwater sampling in the northern unpaved 
area and in the former UST location. Elevated concentrations of lead, arsenic, cadmium, PCBs, 
cPAHs, and TPHs were documented in groundwater samples collected from the northern 
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unpaved area. Elevated TPH and cPAH concentrations were also documented in the area of 
the former UST location. 

1.3.3 Morris Environmental Services 

The findings of Hart-Crowser's 1990 limited subsurface investigation were reviewed by Morris 
Environmental Services (Morris) and summarized in a letter report dated 9 July 1991 (Morris 
1991 ). After reviewing the limited subsurface investigation data, visiting the site, and 
interviewing Tacoma Metals personnel, Morris postulated some possible contaminant sources, 
including the following: 

• Motor blocks salvaged onsite may be a source of TPH concentrations. 

• Incomplete combustion of lead-acid battery cases may be a possible source of PAH
impacted soils behind the former red brick building location. 

• Creosote on buried piling may be a possible source of PAH concentrations. 

• Radiator salvage may be a possible cadmium source. 

Between August and December 1991, 53 soil samples were collected by Morris and analyzed 
for total lead (Morris 1992). The samples were collected from the unpaved section of the site 
along the northern property boundary. Morris indicated that the approximate western extent of 
lead contamination, but not the eastern extent, was identified during the first sampling event. 
Three additional sampling events were performed in an unsuccessful attempt to determine the 
approximate eastern extent of lead contamination in near-surface soil. No attempt was made to 
identify the northern and southern extents of lead contamination; however, Morris identified the 
potential existence of lead-impacted soil north of the existing fence line and south of the existing 
unpaved area. 

Locations and lead concentrations of soil samples collected by Hart-Crowser and Morris are 
shown on Figure 1-3. (Note: These concentrations may not be indicative of current site 
conditions since surface soils were extensively disrupted during grading activities that were 
performed by the past site tenant.) 

1.3.4 Pacific Groundwater Group 

In 1992, Pacific Groundwater Group (PGG) conducted a groundwater investigation on the site 
including the installation and sampling of eight shallow groundwater monitoring wells installed in 
the uppermost saturated zone (PGG 1992). 

Gasoline-range petroleum hydrocarbon compounds were detected at concentrations above the 
MTCA Method A groundwater cleanup level of 1.0 milligram per liter (mg/I) in samples collected 
from two of the existing site monitoring wells (MW-4 and MW-5). In addition, cPAHs were 
detected in samples collected from wells MW-7 and MW-8 at concentrations exceeding the 
MTCA Method A groundwater cleanup level of 0.1 micrograms per liter (µg/I). 
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PGG also performed short-term pump tests on wells screened in the wood debris and deltaic 
sand units. Hydraulic conductivities of 3.8 to 4.6 feet per day were reported for two wells 
screened in the wood debris unit (MW-4 and MW-5, respectively), and hydraulic conductivities 
of 100 to 140 feet per day were reported for wells MW-1 and MW-2 screened in the deltaic sand 
unit. 

1.3.5 Garry Struthers Associates, Inc. 

Garry Struthers Associates, Inc. (Struthers) prepared a Drainage Report concerning the site for 
the City of Tacoma Public Works Department (Struthers 1995a). The purpose of the report was 
to assess surface runoff conditions and address site improvements related to surface runoff 
including, but not limited to, the paved area. Struthers summarized site surface drainage 
conditions as follows: 

• Approximately 2.6 acres in the eastern half of the site drains to an existing catch basin and 
conveyance storm system that discharges to a municipal storm drain located on the eastern 
side of Portland Avenue. 

• Approximately 2.0 acres in the western half of the site drains by surface runoff (overland 
flow) to storm sewers in Portland Avenue or surface water ponds onsite. 

• Approximately 1.3 acres along the northern property boundary is unpaved. 

Struthers indicated that there is no additional drainage onto the site from surrounding properties. 
Surface water runoff to offsite points other than Portland Avenue was not mentioned in the 
report, except for a notation that there was no apparent offsite drainage from the unpaved area. 
Struthers indicated that runoff from the site does not interact with the Puyallup River, which is 
separated from the site by a man-made levee. 

Based on the capacity of the existing municipal drain system (15-inch diameter concrete pipe 
located along Portland Avenue), Struthers concluded that detention of surface runoff onsite 
would be necessary as part of any site improvements. They also indicated that treatment may 
be necessary for surface runoff quality control, and that Shoreline Permits for the City of 
Tacoma would be required. Quality control for surface runoff is addressed in detail in Struthers' 
Technical Memorandum for Storm Runoff - Best Management Practices (Struthers 1995b). 

1.4 Report Organization 

This report is organized as follows: 

• Section 2 summarizes the objectives and specific activities conducted as part of the RI. 
Section 2 also identifies approximate sampling locations and analytical methods for sample 
analyses performed during the RI. 

• Section 3 summarizes the hydrogeologic conditions encountered at the site, including a 
summary of stratigraphic conditions encountered and the estimated direction of groundwater 
flow. 
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• Section 4 summarizes the analytical results of soil sampling performed during the RI 
activities. 

• Section 5 summarizes the analytical results of reconnaissance and monitoring well 
groundwater sampling performed during the RI activities. 

• Section 6 summarizes the analytical results of surface water sampling performed during the 
RI activities. 

• Section 7 summarizes the findings and provides conclusions based on the results of the 
investigative activities performed during the RI. 

• Section 8 summarizes the chemical fate and transport of chemicals of concern (COCs). 

• Section 9 presents the FS performed for the site and recommends a remedial alternative to 
mitigate site conditions. 

• Section 10 lists the references cited in this report. 
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Section 2: RI Objectives and Activities 

2.1 Objectives 

The principal objective of the RI was to identify the horizontal and vertical distribution of 
regulated chemicals that may pose a threat to human health and the environment. An 
additional objective was to develop adequate information to conduct a FS to select a remedial 
alternative to mitigate adverse site conditions and protect human health and the environment. 
During previous site investigations (refer to Section 1.3) issues of potential environmental 
concern were identified based on current site conditions and historical site practices. During the 
RI, investigative activities were performed to assess impacts to the site resulting from these and 
other potential environmental issues. 

2.2 RI Activities Performed 

The remainder of this section identifies the specific activities performed during the RI. This 
section also identifies the location of samples that were collected and the types of analyses 
performed. The RI was performed in accordance with the Work Plan (Kennedy/Jenks 
Consultants 1998). The investigative activities are summarized below. 

2.2.1 Sampling and Characterization Activities 

The horizontal and vertical extent of chemical impacts to soil and groundwater were 
characterized during the RI. Sample analyses were based on previous site findings regarding 
potential chemical impacts to site media as described in the Work Plan, and through ongoing RI 
findings. Specific analyses for some samples were based on field screening results of soil 
samples as described in the Work Plan. 

Sampling and characterization were performed using a grid-based sampling approach in 
accordance with Ecology guidance (Ecology 1995). Sampling was also performed at specific 
suspect locations based on current and historical site conditions, and on grid-sample location 
results. 

The RI included the following activities: 

• Excavating 65 test pit trenches (TP-1 through TP-65) to depths of up to 12 feet below 
ground surface (bgs), and collecting and analyzing soil samples to assess soil impacts at 
areas of specific concern identified in the Work Plan. 

• Advancing 18 soil probe borings (RGW-1 through RGW-18) to shallow groundwater depths 
(typically 10 to 15 feet bgs ), and collecting reconnaissance groundwater samples for 
chemical analysis. 

• Replacing two previously existing shallow monitoring wells [MW-4(R) and MW-8(R)] and 
installating four new monitoring wells (MW-9 through MW-12). During monitoring well 
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installation, soil samples were collected from soil borings for chemical and geotechnical 
analyses. 

• Sampling 11 existing, replaced, and new shallow monitoring wells [MW-1 through MW-2, 
MW-4(R) through MW-7, and MW-8(R) through MW-12], and analyzing groundwater 
samples for chemical and general water quality parameters. 

• Conducting hydraulic investigations, including water level monitoring, performing slug tests, 
and testing selected soil samples for geotechnical parameters. 

• Sampling and analyzing surface water runoff from two locations (SW-1 and SW-2), and 
mapping of primary surface water flow pathways. 

Soil, reconnaissance groundwater, groundwater, and surface water sampling locations are 
depicted on Figure 2-1. 

2.2.2 Demolition Activities 

Prior to the sampling and characterization activities, existing site structures (excluding one 
storage building) and approximately 1,800 feet of railroad track were demolished. The 
demolished structures included the main warehouse and office building, the red brick building, 
and various equipment and storage structures (refer to Figure 1-2). Solid waste materials 
generated from demolition activities included concrete, brick, glass, metal, wood, and other 
debris. In addition, liquid wastes were generated from several vault structures located below or 
in the vicinity of the red brick building (refer to Figure 1-2). These vaults were pumped, cleaned, 
and backfilled with clean imported soil material. 

Waste materials derived from the demolition of site structures were transported offsite for 
disposal during 2000. Nonhazardous wastes were transported to Rabanco for landfill disposal. 
Hazardous waste materials were characterized, and hazardous waste profiles and shipping 
manifests were prepared. Hazardous waste streams were transported by licensed hazardous 
materials handlers to appropriate facilities for disposal. Disposal of these hazardous waste 
materials is documented in the 2000 Hazardous Waste Report submitted to Ecology. A copy of 
the 2000 Hazardous Waste Report is provided in Appendix B. 

2.3 Investigative Methods 

This section provides a brief summary of methods used to investigate soil and groundwater 
during the RI. Field sampling activities were conducted between March 2000 and April 2001. 
Detailed descriptions of the investigative activities performed and methods used are provided in 
the Work Plan. 

2.3.1 Test Pit Soil Sampling 

Test pit sampling was performed between 27 September 2000 and 15 November 2000. Test 
pits were excavated using a rubber-tired backhoe or trackhoe. Soil samples were collected 
directly from the test pit sidewalls at shallow depths of less than 3 feet bgs, and from the 
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backhoe bucket at greater depths. Most test pits were excavated to approximately 10 feet bgs, 
with some as deep as 12 feet bgs. 

Test pit soil samples were typically collected at depth intervals of Oto 1 foot, 2 to 3 feet, 
4 to 6 feet, and 6 to 10 feet in each test pit. At each test pit location, the vertical soil sequence 
from 0 to 10 feet bgs (where excavated to that depth) is represented in soil samples. Soil 
material was collected in 1-foot increments through the entire depth interval as follows: 

• Samples designated as 0-1 foot included soil material collected from 0-1 foot bgs 

• Samples designated as 2-3 feet included soil material collected from 1-2 and 2-3 feet bgs 

• Samples designated as 4-6 feet included soil material collected from 3-4, 4-5, and 
5-6 feet bgs 

• Samples designated as 6-10 feet included soil material collected from 6-7, 7-8, 8-9, and 
9-10 feet bgs. 

For each sample, soil material from each applicable depth interval was transferred to a stainless 
steel bowl. The soil material was thoroughly mixed using a stainless steel spoon before being 
transferred to appropriate laboratory-supplied sample containers. The spoon and mixing bowl 
were decontaminated prior to each use. 

Soil encountered in the test pits was logged in approximate accordance with the Unified Soil 
Classification System (USCS) by a Kennedy/Jenks Consultants' geologist. In addition, soil was 
subjected to field screening tests (i.e., visual inspection, hydrocarbon sheen tests, and 
headspace screening) to assess the potential for chemical impact. During test pit sampling, 
information regarding the occurrence and estimated depth of visible chemical impact, if 
encountered, was recorded on the field log along with the field screening results. Test pit 
conditions and field screening results are summarized Appendix C. 

Soil samples collected for chemical analysis were placed in glass sampling jars and submitted 
to Analytical Resources, Inc. (ARI) of Seattle, Washington under standard chain-of-custody 
procedures. Soil samples were submitted for a variety of chemical analyses in accordance with 
the Work Plan. Specific chemical analyses were dependent upon field observations, field 
screening results, and the sampling plan described in the Work Plan. Test pit soil analyses 
typically included: 

• Diesel- and oil- range petroleum hydrocarbons by Ecology Method NWTPH-diesel 
(extended) 

• Resource Conservation and Recovery Act (RCRA) eight total metals plus copper by EPA 
Methods 6010/7000 series 

• Volatile organic compounds (VOCs) by EPA Method 8260 

• PCBs by EPA Method 8082 

• Extractable Petroleum Hydrocarbons (EPHs) by Ecology's TPH Interim Policy methods 

Rl/FS Report, Former Tacoma Metals Facility 
19 June 2001 
q:lwp\1999\996098.00\rifs-june 2001\final report 6-19.doc 

Page 2-3 



• PAHs by EPA Method 8270B using gas chromagraph/mass spectrometer with select ion 
monitoring (GC-MS/SIM) 

• Trinitrotoluene/dinitrotoluene (TNT/ONT) by EPA Method 8330. 

Test pit soil sample analysis was performed using an iterative process. Initially, the uppermost 
sample (0-1 foot interval) from each test pit was submitted for laboratory analysis. Additionally, 
specific samples that displayed positive field screening test results (visible staining, chemical 
odor, high vapor head-space readings) were submitted for laboratory analysis. These samples 
were typically analyzed for metals, petroleum hydrocarbons, and VOCs, although analysis of 
samples for VOCs was discontinued based on the analytical results for previous samples (refer 
to Section 4). Samples were submitted for PCB analysis from every other test pit location. 
Samples were collected from each depth interval, and those that were not included in the initial 
analyses were held frozen at the analytical laboratory for possible later analysis. 

Additional sample analyses were performed based on exceedances of cleanup levels in the 
initial samples that were analyzed (refer to Section 4 for discussion of soil cleanup levels). 
Additional samples that were submitted for analyses were typically selected from the depth 
interval immediately below the sample in which the cleanup level exceedance was identified. 
These samples were typically analyzed only for the particular analyte that exceeded the cleanup 
level in the original sample, although samples in which petroleum hydrocarbon concentrations 
exceeded cleanup levels were also submitted for EPH and PAH analysis. This process was 
repeated until analyte concentrations were below the cleanup level, or the deepest sample 
collected at the test pit was analyzed. In the case of PCB analyses, samples from test pits 
adjacent to those in which exceedances were identified were also submitted for laboratory 
analysis. 

Select soil samples were also analyzed for extractable metals and PAHs using TCLP and 
Synthetic Precipitation Leaching Procedure (SPLP) methods for use in the chemical fate and 
transport evaluation and FS (refer to Sections 8 and 9, respectively). Analytical results for test 
pit soil samples are discussed in Section 4. 

2.3.2 Reconnaissance Groundwater Sampling 

Reconnaissance groundwater samples were collected from 18 sampling locations (RGW-1 
through RGW-18) on 25 and 26 May 2000. Reconnaissance groundwater samples were 
collected by installing a sampling line (equipped with a stainless steel screen sampling tip) to 
the base of the drilling rods and pushing the drill rods to the approximate depth of shallow 
groundwater. A sample was collected by pumping groundwater to the surface using a peristaltic 
pump through dedicated polyethylene tubing. 

The groundwater samples were placed in appropriate sample containers (containing 
preservative as appropriate) provided by the analytical laboratory. Reconnaissance 
groundwater samples were submitted to CCI Analytical Laboratories, Inc. (CCI) of Everett, 
Washington under standard chain-of-custody procedures for the following analyses: 

• PAHs by EPA Method 8270B GS-MS/SIM 
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• PCBs by EPA Method 8082 

• RCRA eight dissolved metals by EPA Methods 6010/7000 series 

• Gasoline-, diesel-, and oil- range petroleum hydrocarbons by Ecology Methods NWTPH-gas 
and NWTPH-diesel (extended) 

• VOCs by EPA Method 8260. 

Analytical results for reconnaissance groundwater monitoring are discussed in Section 5.1. 

2.3.3 Monitoring Well Installation 

Six groundwater monitoring wells were installed during the RI, including two replacement wells 
at locations of previously existing wells that site tenants had inadvertently destroyed [MW-8(R) 
and MW-4(R)], and four wells at new locations (MW-9 through MW-12). Three of these wells 
were installed on 9 May 2000, and three were installed on 1 O November 2000 (refer to 
Figure 2-1 for monitoring well locations). [Note: One other well (MW-3), inadvertently destroyed 
by previous site tenants, was not replaced during the RI.] 

Soil borings for monitoring well installation were drilled using hollow-stem auger drilling 
techniques. Soil samples were typically collected at 2.5- to 5-feet intervals using a split-spoon 
drive sampler for laboratory analysis and lithologic logging purposes. Recovered soil samples 
were logged using the USCS in general accordance with American Society of Testing and 
Materials (ASTM) Method D 2488. Selected soil samples were submitted to the laboratory for 
analysis based on field screening results. Lithological descriptions, sample designations, and 
field screening observations are provided on the boring and monitoring well construction logs in 
Appendix D. · 

Monitoring wells were constructed using 2-inch [MW-4(R), MW-8(R), MW-9, and MW-10] or 
4-inch (MW-11 and MW-12) diameter Schedule 40 polyvinyl chloride (PVC) pipe. Each well 
consisted of a section of factory-slotted (0.01-inch or 0.02-inch slot size) screen and a section of 
blank PVC casing above the screened interval. Monitoring wells were completed above-grade 
using locking steel standpipe well enclosures [MW-4(R), MW-8(R), and MW-9] or at grade using 
flush-mount monuments enclosed in 4-inch-high boxes constructed of concrete (MW-10, 
MW-11, and MW-12). Protective bollards were installed around the three new aboveground 
enclosures and around two of the existing wells (MW-5 and MW-6). Construction details for 
monitoring wells are provided on the boring and monitoring well construction logs in 
Appendix D. Construction details for all site wells (new, replaced, and existing) are summarized 
in Table 2-1. 

Following well installation, the wells were developed to remove fine-grained sediment placed in 
the filter pack during well installation. Well development consisted of surging with a vented 
surge block and over-pumping with a submersible pump in accordance with procedures 
identified in the Work Plan. Field documentation of well development is provided in Appendix E. 
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2.3.4 Groundwater Monitoring 

Groundwater monitoring included the collection and laboratory analysis of groundwater samples 
from wells located on the site. Several groundwater monitoring events were conducted at the 
site. Five existing monitoring wells (MW-1, MW-2, MW-5, MW-6, and MW-7) were sampled in 
March 2000. The two replacement monitoring wells [MW-4(R) and MW-8(R)] and one new 
monitoring well (MW-9) were sampled in May 2000. All 11 monitoring wells were sampled in 
November 2000 and March 2001. Three of the monitoring wells [MW-8(R), MW-10, and 
MW-11) were resampled in May 2001. Carcinogenic PAH compounds were detected in 
unfiltered sampled collected from these three wells during previous monitoring events. Samples 
collected during the May 2001 monitoring event were field filtered prior to cPAH analysis (refer 
to Section 5.2 for a discussion of cPAH results). 

Field procedures followed during the groundwater sampling are summarized in the Work Plan. 
Field parameters including temperature, pH, and specific conductivity were monitored during 
purging of the wells. Groundwater purge and sample field forms for each monitoring event are 
provided in Appendix E. 

Groundwater samples collected during the March, May, and November 2000 and March 2001 
monitoring events were analyzed for the following parameters: 

• PAHs by EPA Method 82708 GC-MS/SIM 

• PCBs by EPA Method 8082 

• RCRA eight total and dissolved metals plus copper by EPA Methods 6010/7000 series 

• Gasoline-, diesel-, and oil-range petroleum hydrocarbons by Ecology Methods NWTPH-gas 
and NWTPH-diesel (extended) 

• VOCs by EPA Method 8260. 

Samples collected from wells MW-8(R), MW-10, and MW-11 during the May 2001 monitoring 
event were analyzed only for PAHs, and were field filtered to minimize the inclusion of entrained 
soil particles in the sample. 

Groundwater samples collected from select wells during the November 2000 and March 2001 
monitoring events were also analyzed for general water quality parameters including sulfate, 
total dissolved solids (TDS), hardness, iron, manganese, potassium, sodium, calcium, pH, and 
conductivity. 

Groundwater samples were submitted to ARI or CCI for chemical analysis under standard 
chain-of-custody procedures. Analytical results for groundwater monitoring are discussed in 
Section 5.2. 

2.3.5 Hydraulic Testing 

Rising-head slug tests were performed on monitoring wells MW-1, MW-2, MW-5, MW-7, 
MW-8(R), and MW-9 to provide an approximate estimate of the hydraulic conductivity of the 
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shallow zone. Slug tests were performed by inducing a head (water level surface) fluctuation in 
the well and monitoring the rate of water level recovery over time. Head fluctuations were 
induced by submergence and removal of a 5-foot length of solid PVC pipe (slug). Water level 
changes were monitored by a pressure transducer suspended below the slug and recorded by a 
data logger. Five rising head tests (removal of the slug and recovery of the water level) were 
conducted at each well. The downhole slug test equipment was decontaminated prior to use at 
each well. Slug test results are discussed in Section 3.4. 

2.3.6 Well Survey and Water Level Monitoring 

The top-of-well casing elevation [relative to mean sea level (MSL)] and horizontal location of 
each monitoring well were surveyed by EarthTech, Inc. of Federal Way, Washington. This 
information was used in conjunction with water level depth data to assess the direction and 
magnitude of the hydraulic gradient at the site. 

2.3.6.1 Groundwater Elevation Monitoring 

Groundwater elevation monitoring of each site well was performed on 31 January 2001, 
13 February 2001, and 28 February 2001. Water levels were measured in all site wells using 
electronic water level depth probes and converted to elevations using the surveyed top-of
casing elevations discussed above. If light non-aqueous phase liquid (LNAPL) was present, 
attempts were made to measure the approximate thickness of the LNAPL. Groundwater 
elevation monitoring results are discussed in Section 3.3.1 . 

2.3.6.2 Continuous Water Level Monitoring 

Continuous groundwater level monitoring was performed in selected onsite groundwater 
monitoring wells MW-1, MW-2, MW-5, MW-7, MW-8(R), and MW-9 on 21 and 22 February 2001 
to evaluate the range of tidally induced water level fluctuations from the Puyallup River. 
Monitoring was performed using pressure transducers equipped with battery-powered data 
loggers. The results of the continuous water level monitoring are discussed in Section 3.3.2. 

2.3. 7 Surface Water Monitoring 

Surface water monitoring included observing water drainage pathways during rainfall events at 
the site, and collecting surface water samples at two locations where surface water discharges 
from the site (excluding discharges to Lincoln Avenue, which flow into the City of Tacoma storm 
sewer). Surface water samples were collected on 13 March 2001 and 29 April 2001. Surface 
water drainage monitoring is discussed further in Section 3.3.3. 

Surface water samples collected during the RI were analyzed for the following parameters: 

• PAHs by EPA Method 82708 GC-MS/SIM 

• PCBs by EPA Method 8082 

• RCRA eight total and dissolved metals plus copper by EPA Methods 6010/7000 series 
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• Diesel-, and oil-range petroleum hydrocarbons by Ecology Method NWTPH-diesel 
(extended). 

Surface water samples were submitted to ARI for chemical analysis under standard chain-of
custody procedures. Analytical results for surface water monitoring are discussed in Section 6. 
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Section 3: Geologic and Hydrogeologic Conditions 

This section presents the findings of hydrogeologic investigations performed at the site. The 
regional geologic setting is discussed first, followed by a discussion of the hydrogeologic 
conditions encountered. 

3.1 Regional Geologic Setting 

The site is located in the Tacoma tideflats, which are part of the Puyallup River delta. Typical 
stratigraphy of the Tacoma tideflats includes up to 10 feet of hydraulic fill (dredge) deposits of 
gravel, sand, silt, and organic debris underlain by silty and sandy deltaic sediments deposited 
by the Puyallup River. Glacial deposits underlie the Puyallup River sediments. The following 
descriptions are based on information provided by Hart-Crowser (1975). 

The uppermost deltaic deposits in the Tacoma tideflats include an upper silt unit and a middle 
sand unit. The upper silt is composed of tidal marsh deposits and occurs as a surface layer and 
as interbedded layers within the underlying middle sand unit. The typical thickness of the silty 
surface layer is several feet to greater than 20 feet, with the thickest sections located in the 
central part of the delta. The silt layer is generally composed of sandy silt to clay, with silt and 
clayey silt being most common. 

The upper boundary of the middle sand unit occurs at depths of several feet bgs to 
approximately 25 feet below MSL. The base of the unit is gradational with an underlying silt unit 
(lower silt) and is encountered at approximately 70 to 100 feet below MSL. Sand material is 
typically poorly graded and locally silty. The middle sand unit is locally interbedded with silty 
material. 

3.2 Site Geology and Hydrogeology 

The discussion presented below is based primarily on the observations of soil and groundwater 
conditions encountered by Kennedy/Jenks Consultants' geologists during the RI activities that 
included test pit excavations and soil borings. In addition, information was reviewed from soil 
boring logs from previous site investigations (PGG 1992). 

3.2.1 Soil Stratigraphy 

Soil materials encountered on the site include sandy and gravelly fill materials that typically 
contain abundant wood, metal, or other debris, and native materials including sand, silt, and 
clay. The materials encountered and their relative stratigraphic positions are described below. 
Generalized geologic cross sections based on site observations are provided on Figures 3-1 , 
3-2, and 3-3. 

3.2.1.1 Mixed Fill Unit 

The mixed fill unit is encountered throughout the site and is exposed at the surface or covered 
by asphalt and several inches of crushed surface top course gravel material. The mixed fill unit 
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is approximately 3 to 9 feet thick and is underlain by fill material that contains abundant wood 
debris (wood fill unit). 

The mixed fill unit primarily includes sand and gravel that is typically well graded, although 
poorly graded sands are locally present on the western portion of the site. Fine-grained 
materials, including clay, silt, and fine sand, are locally present and intermixed with coarse sand 
and gravel materials. The overall texture of the unit is highly variable across the site, and 
individual textural layers are generally not laterally traceable between test pit locations, with the 
exception of a metal debris layer described below. Metal, glass, wood, and other miscellaneous 
debris are present in the mixed fill unit throughout the site, most commonly in the upper portions 
of the unit, and are most abundant in the western portion of the site. The surfaces of unpaved 
areas of the site are typically strewn with metal and other debris. 

3.2.1.2 Metal Debris Layer 

A layer of abundant metal and other debris is locally present in the upper portion of the mixed fill 
unit. This metal debris layer contains abundant (typically 70 to 90 percent) metal, glass, 
concrete, brick, rubber, and other miscellaneous debris. Interstitial material is typically sand or 
gravel. The abundance of debris material distinguishes this layer from other portions of the 
mixed fill unit where debris material is less common. The metal debris layer is typically 
underlain by sand and gravel material of the mixed fill unit. 

The metal debris layer is encountered primarily in the eastern portion of the site in the vicinity of 
a former railroad track, and in the northern portion of the site where asphalt pavement is not 
present. In the eastern portion of the site, the metal debris layer thins to the north and south 
(toward the Puyallup River and Portland Avenue, respectively) and is not readily apparent along 
the southern property boundary (refer to Figures 3-1, 3-2, and 3-3). The metal debris layer 
appears to extend beyond the eastern property boundary (refer to cross sections A-A' and B-B' 
on Figure 3-2). 

3.2.1.3 Wood Fill Unit 

The wood fill unit is encountered throughout the site and is located stratigraphically below the 
mixed fill unit, with the upper surface at depths of 3 to 9 feet bgs. The wood fill unit thickness 
observed in test pit excavations is typically 1 to 8 feet, and test pits excavated in the western 
portion of the site commonly were terminated in the wood fill unit at depths of 10 to 11 feet bgs. 
The unit is thickest in the western portion of the site, and soil boring observations indicate that 
wood fill may extend to depths of up to 18 feet bgs. The wood fill unit in the eastern and south
central (along Portland Avenue) portions of the site is approximately 1 to 4 feet thick. In the 
western and north-central (adjacent to the Simpson property) portions of the site, itis generally 
at least 4 feet thick and typically greater than 6 feet thick. Where the base of the wood fill unit 
was identified, it was underlain by apparently native materials including silt, clay, and sand. 

The wood fill unit contains from 80 to 100 percent wood debris, depending on location, with 
interstitial silt, clay, and sand material. The size and texture of the wood material are highly 
variable, typically including wood dust, wood chips, wood scrap material, logs, planks, and large 
timbers. Wood fragments appear to be randomly oriented, although some of the material 
encountered appears to be vertically oriented pilings and horizontal planks. Interstitial matrix 
material is variable, but is most typically fine grained and includes silt, clay, and sand. 
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3.2.1 .4 Native Materials 

Apparently native sediment materials encountered at the site include clayey sandy silt with 
organic plant material and poorly graded sand with fine gravel. Native materials are 
stratigraphically below the wood fill unit and are initially encountered at depths of approximately 
7 to 18 feet bgs. Where both the native silt and native sand layers are present, the silt layer is 
stratigraphically above the sand. 

3.2.1.4.1 Native Silt Layer 

The native silt layer was encountered primarily in the eastern and southern portions of the site. 
On the eastern half of the site, the silt layer was encountered in most of the test pits that were 
excavated in the central and southern portions of the site, but was present only locally in test 
pits excavated close to the northern property boundary. On the western half of the site, the silt 
layer was observed locally in test pits excavated along the southern property boundary, but was 
rarely encountered in test pits excavated in the central and northern portions of the site. 

Portions of the site where the silt layer is not encountered correspond reasonably well with 
areas where the wood fill unit is thickest. Some of the interstitial materials observed within the 
wood fill unit are texturally similar to the silt layer material, indicating that wood debris might 
have been mixed with silt layer materials. Where the wood fill unit is less than approximately 
3 feet thick, the silt layer is typically present. 

The thickness of the silt layer observed in test pit excavations is 1 to 3 feet; however, test pits in 
which the silt layer was encountered were typically terminated within the silt layer. The silt layer 
was encountered in soil borings MW-2 and MW-9 at an approximate thickness of 3 feet. The 
native sand layer was present below the silt layer in these soil borings. 

3.2.1.4.2 Native Sand Layer 

The native sand layer is typically encountered in monitoring well soil borings at initial depths of 8 
to 17 feet bgs. The sand layer is located stratigraphically below the native silt layer, if present, 
or the wood fill unit. The lower boundary of the native sand unit was not identified in any soil 
borings at the site. The native sand unit identified locally in test pits was located primarily in the 
northeastern portion of the site, but was generally not encountered in test pit excavations on 
other portions of the site. Most test pit excavations were terminated within the silt layer or wood 
fill unit. 

3.2.2 Geotechnical Soil Properties 

Four soil samples were collected from the pilot borings for monitoring wells MW-4(R), MW-8(R), 
and MW-9 and were submitted for geotechnical testing for parameters including vertical 
hydraulic conductivity (Kv), porosity, and grain size. The samples, which were collected at 
depths ranging from 0 to 15 feet bgs, were submitted to Rosa Environmental and Geotechnical 
Laboratory, L.L.C. (Rosa). 

The measured vertical hydraulic conductivity ranged from 8.3 x 10-7 to 2.0 x 10-2 centimeters per 
second (cm/s). The lowest vertical hydraulic conductivity (8.3 x 10-7 cm/s) was measured in a 
sample collected from boring MW-8(R) at 6 to 6.5 feet bgs. The soil material was sandy silt with 
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clay, and contained abundant wood fragments. A sample collected from boring MW-9 at 10.5 to 
11 feet bgs had a vertical hydraulic conductivity of 3.2 x 10-5 cm/s and consisted of fine sand 
with silt and minor gravel and clay. Samples collected from boring MW-9 at 15 to 16 feet bgs 
and MW-4(R) at 0.5 to 1 foot bgs consisted primarily of medium to fine sand material and had 
vertical hydraulic conductivities of 3.8 x 10-3 cm/s and 2.0 x 10-2 cm/s, respectively. The sample 
collected from boring MW-4(R) contained abundant metal, glass, and other debris. Measured 
porosity values for the four samples ranged from 0.39 (39 percent) to 0.552 (55.2 percent). 

Selected soil samples were also analyzed for total organic carbon (TOC) and cation exchange 
capacity (CEC). The percent of TOC ranged from 0.47 to 16. Measured CEC ranged from 2.4 
to 26 milliequivalants/100 grams (meq/100 g), with an average CEC of 10 meq/100 g. 

The results of geotechnical tests are summarized in Table 3-1. The analytical report sheets for 
these tests are provided in Appendix F. 

3.3 Water Level Monitoring 

This section discusses the results of periodic water level monitoring used to construct 
potentiometric surface contour maps, and the results of continuous water level monitoring 
performed in selected site wells. 

3.3.1 Potentiometric Surface Contour Maps 

Water elevations for site monitoring wells were calculated using water level data collected on 
31 January 2001, 13 February 2001, and 28 February 2001 at the approximate published times 
for high and low tide (refer to Table 3-2). Potentiometric surface contour maps for these 
monitoring events are provided on Figures 3-4A, 3-48, 3-5A, 3-58, 3-6A, and 3-68. 
Groundwater elevations at each well location are summarized in Table 3-2. 

The direction of the hydraulic gradient at the site appears to be influenced by tidally induced 
fluctuations in the level of the Puyallup River. The direction of the hydraulic gradient appears to 
fluctuate by approximately 90 degrees between high and low tidal conditions. 

At high tide conditions, the hydraulic gradient appears to be generally to the south. The 
magnitude of the gradient is highest (approximately 0.003 feet/foot) in the central portion of the 
site, and lowest (approximately 0.0008 feet/foot) in the eastern portion of the site. In the vicinity 
of well MW-4(R), the gradient appears to be to the northeast, toward the Puyallup River. This 
northeast gradient was most evident during the 13 February 2001 monitoring event and may 
indicate a local hydraulic divide. 

At low tide conditions, the general hydraulic gradient appears to be to the east, although the 
gradient direction in the western portion of the site may be to the northeast. The northeast 
gradient was most evident during the 31 January 2001 monitoring event. The gradient on the 
eastern portion of the site is between northeast and southeast, but cannot be resolved further 
with the current monitoring wells. A slight hydraulic mound appears to present during low tide 
conditions in the vicinity of well MW-9. This feature was observed during all of the monitoring 
events. The hydraulic gradient magnitude at low tide conditions is highest (approximately 
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0.004 feeUfoot) in the central and western portions of the site, and lowest (approximately 
0.001 feet/foot) in the eastern portion of the site. 

The hydraulic gradient is slightly higher during low tide conditions where the gradient directions 
are approximately toward the Puyallup River than during high tide conditions where gradient 
directions are generally away from the Puyallup River. This suggests that the net groundwater 
flow is approximately toward the Puyallup River. 

3.3.2 Continuous Water Level Monitoring 

Continuous water level monitoring was performed in six monitoring wells [MW-1, MW-2, MW-5, 
MW-7, MW-8(R) and MW-9] during a 24-hour period between 21 and 22 February 2001. Wells 
MW-2, MW-5, MW-8(R), and MW-9 are located on a transect along the northern property 
boundary approximately parallel to the Puyallup River. Wells MW-1 and MW-7 are located 
along the southern property boundary adjacent to Portland Avenue. A hydrograph displaying 
the continuous water level monitoring results is provided on Figure 3-7. 

The tidal influence on water levels is apparent in five of the six wells monitored. The wells on 
the river transect fluctuated by 1.40 to 2.58 feet, with the highest fluctuation at well MW-5. The 
water elevation in well MW-1 fluctuated by 1.29 feet; however, the elevation in well MW-7 
fluctuated by only 0.11 foot. The apparent lack of tidal influence on water elevation in well 
MW-7 is consistent with groundwater elevations measured during the three monitoring events 
described in Section 3.3.1. The tidal fluctuation during the monitoring period, based on the 
published tide levels for Tacoma, Washington, was 12.4 feet. (Note: The published tide levels 
are for Commencement Bay. Tidally induced fluctuation of the Puyallup River stage near the 
site may be less than these published tidal levels. In addition, the highest and lowest water 
elevations at the site were measured approximately 1 }'2 to 2 hours after the published times for 
high and low tide.) 

The continuous groundwater monitoring results suggest that net groundwater flow is toward the 
Puyallup River, as indicated by elevation monitoring results (refer to Section 3.3.1 ). The water 
elevation in well MW-7, located near the southwestern corner of the site, is higher than the 
water elevation in well MW-8(R), located north of well MW-7, except under the highest tidal 
conditions. The water elevation in well MW-1, located in the south-central portion of the site, is 
consistently higher than the water elevation in well MW-9, located north of well MW-1 near the 
northern site boundary. 

3.3.3 Surface Water Monitoring 

Surface water flow pathways were observed during rainfall events at the site. Figure 3-8 shows 
the primary surface water flow pathways observed during rainfall events, and areas where 
ponded water was observed. Runoff on the eastern portion of the site is generally directed 
toward existing stormwater catch basins, and runoff on the western portion of the site generally 
flows offsite to the west. No catch basins are present on the western portion of the site. 

Surface water discharges from the site at several locations along Portland Avenue, and flows 
into the City of Tacoma storm sewer catch basins located in Portland Avenue. Surface water 
also discharges from the site at two locations on the eastern and western property boundaries 
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(refer to Figure 3-8). The discharge from the western property boundary (SW-1) flows west into 
a wide, shallow depression located on the adjacent property. The discharge from the eastern 
property boundary (SW-2) flows through a 6-inch culvert and discharges into a vegetated area 
on the adjacent property. 

Due to the presence of a man-made levee, surface water runoff from the site does not 
discharge toward, or interact with, the Puyallup River. Based on this fact, Ecology did not 
require sediment sampling along the Puyallup River. 

3.4 Hydraulic Testing 

Rising-head slug tests were performed at six monitoring wells [MW-1, MW-2, MW-5, MW-7, 
MW-8(R) and MW-9] at the site to estimate the approximate hydraulic conductivity of shallow 
soils. The method of data analyses and the results of these tests are summarized in the 
following sections. 

3.4.1 Slug Test Data Analysis Methods 

The Bouwer and Rice (1976) method was used to evaluate the slug test data generated from 
wells installed at the site. This method is applicable to unconfined aquifers with completely or 
partially penetrating wells. Slug test data were analyzed using the AQTESOLV software 
package (HydroSOLVE, Inc. 1996). The solution equations were accomplished using visual
manual curve matching. Data analysis plots for the slug test solutions are provided in 
Appendix G. 

In general, slug test results are useful to the extent to which the aquifer meets the assumptions 
established for the equation. Factors such as well construction, aquifer heterogeneity and 
anisotropy, and the degree of well development may affect the analytical results. The 
assumptions on which slug test analyses are based are rarely completely met by the saturated 
zone and well being tested. Therefore, it is generally accepted that slug tests are accurate to 
within one to two orders of magnitude. 

3.4.2 Results of Slug Test Data Analyses 

Results of the slug test data analyses are summarized in Table 3-3. The table identifies a 
horizontal hydraulic conductivity (Kh) value estimated for each individual slug test run and then 
provides an average value (calculated as a geometric mean) for the well. For the purposes of 
this report, the estimated average horizontal hydraulic conductivity value is considered to be 
representative of the saturated zone conditions surrounding that well. However, because of the 
procedures for performing slug tests, the results (in some cases) may be more indicative of the 
filter pack surrounding the tested well. 

Average horizontal hydraulic conductivity values estimated for wells tested ranged from 
1.2 x 10-3 emfs [2.4 x 10-3 feet per minute (ft/min)] at well MW-5 to 1. 7 x 10-2 cm/s 
(3.4 x 10-2 ft/min) at wells MW-1 and MW-2. The mean horizontal hydraulic conductivity value 
(geometric mean) for all tested wells is 6.8 x 10-3 cm/s (1.3 x 10-2 ft/min). These values are 
consistent with those calculated from short-term pump tests in a previous study, which ranged 
from 1.3 x 10-3 cm/s to 4.9x10-2 cm/s (PGG 1992, refer to Section 1.3.4 ). 
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The average horizontal hydraulic conductivity values calculated from the slug test data are 
generally consistent with published values (Freeze and Cherry 1979) expected for clean sand 
and silty sand soil types. These soil types are generally consistent with those encountered on 
the site at monitoring well depths. These data provide a reasonable (within two orders of 
magnitude) estimate of the horizontal hydraulic conductivity of the upper saturated zone. 

Groundwater seepage velocities were estimated for each slug test well based on the calculated 
horizontal hydraulic conductivity values, an average porosity of approximately 0.49 for soil 
materials in the upper saturated zone (based on analyses by Rosa), and the average estimated 
hydraulic gradient of 0.004 feeUfoot based on groundwater elevation monitoring. Estimated 
groundwater seepage velocities ranged from 10 to 147 feeUyear, with an average seepage 
velocity for all slug test wells of 82 feeUyear. Groundwater seepage velocities are listed in 
Table 3-3. 

3.5 Additional Field Observations 

The following additional conditions and features were observed during the RI activites: 

• LNAPL (up to 2 inches thick) was encountered in two test pits (TP-11 and TP-55) and one 
monitoring well (MW-12) located west of the former red brick building, and in two test pits 
{TP-2 and TP-49) located in the vicinity of the former creosoting plant in the southwestern 
corner of the site. A sheen or film was present on excavation water in four additional test 
pits (TP-48, TP-51, TP-52, and TP-53) located around the former creosoting plant. LNAPL 
and sheen were not identified in monitoring wells MW-7, MW-10, and MW-11 located in the 
vicinity of the former creosoting plant. 

• Steel pipes with diameters of 3 to 12 inches were encountered in test pits TP-14, TP-55, 
TP-63, and TP-64. Soil that was slightly to moderately impacted with petroleum 
hydrocarbon odor and/or stains was encountered in these test pits, suggesting that these 
pipes may have been used to transfer petroleum product. 

• Battery casings were present in test pit TP-16, located immediately south of the former red 
brick building. This is consistent with the reported battery disposal areas identified during 
previous site investigations. 

• An hydraulic shear located in a machine shed approximately 100 feet west of the red brick 
building contained hydrocarbon product that appeared to be clean hydraulic oil. The 
hydraulic oil was reportedly removed from the shear prior to removal, but a fluid reservoir 
was not identified. Structures and/or piping potentially associated with containment of 
hydraulic oil were not encountered in test pits near the shear location including TP-11 where 
LNAPL (possibly hydraulic oil) was encountered. 
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Section 4: Soil Analytical Results 

This section summarizes the analytical results for soil samples collected and analyzed during 
the RI. Chemical concentrations detected in soil samples were compared to the MTCA 
Method C industrial cleanup levels published in Ecology's Cleanup Levels and Risk Calculations 
(CLARC 11) database (Ecology 1996b ). Where MTCA Method C industrial cleanup levels were 
not available (e.g., lead and chromium) the analytical results were compared to the MTCA 
Method A industrial cleanup levels. The analytical results for petroleum hydrocarbons were 
compared to the proposed amended MTCA Method A hdustrial cleanup level (Ecology 2001 ). 
Samples exceeding the amended MTCA cleanup level were further evaluated using the TPH 
Interim Policy guidance (Ecology 1997a). The use of these industrial cleanup levels in 
evaluating the need for removal action(s) at the site is discussed further in Section 9.1.5 of the 
FS. 

Analytical results for soil samples are summarized in Tables 4-1 through 4-5. TPH Interim 
Policy (Ecology 1997a) analyses are summarized in Tables 4-6 and 4-7, and TCLP/SPLP 
analytical results for select metals and PAHs are summarized in Tables 4-BA and 4-BB. 

Figures 4-1 through 4-4 depict soil sample results where analyte concentrations exceed the 
applicable MTCA cleanup level. In addition, the approximate exceedance areas for selected 
analytes at specific depth intervals are also shown on the figures. 

Analytical reports and chain-of-custody documents for soil sample analyses are provided in 
Appendix H. 

4.1 Metals 
Analytical results for metals are presented in Table 4-1 and summarized below. 

Arsenic was detected at concentrations above the laboratory reporting limits in 38 of 107 soil 
samples submitted for laboratory analysis. Arsenic concentrations ranged from 5 to 100 mg/kg. 
The MTCA Method C industrial soil cleanup level for arsenic of 219 mg/kg was not exceeded in 
the analyzed soil samples; however, the reporting limit for one sample (TP-21-2-3; reporting 
limit of less than 300 mg/kg) was above the cleanup level. 

Barium was detected in 107 soil samples submitted for laboratory analysis at concentrations of 
27.2 to 4, 190 mg/kg. These concentrations are below the MTCA Method C industrial soil 
cleanup level of 245,000 mg/kg. 

Cadmium was detected above the laboratory reporting limits in 93 of 125 samples submitted for 
laboratory analysis at concentrations ranging from 0.2 to 130 mg/kg. The MTCA Method C 
industrial soil cleanup level of 3,500 mg/kg was not exceeded in the soil samples analyzed. 

Chromium was detected in 111 soil samples submitted for laboratory analysis at concentrations 
of 0.9 to 2,520 mg/kg. The MTCA Method A industrial soil cleanup level of 500 mg/kg was 
exceeded in seven .soil samples at concentrations of 564 to 2,520 mgkg. Soil sample locations 
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where the chromium concentrations exceed the cleanup level are shown on Figure 4-1 . 
Cleanup level exceedance areas for chromium are discussed in Section 4.1.1.2. 

Copper was detected at concentrations above the laboratory reporting limit in 107 samples 
submitted for laboratory analysis. Copper concentrations ranged from 13 to 20,200 mg/kg. 
These concentrations are below the MTCA Method C industrial soil cleanup level of 
130,000 mg/kg. 

Lead was detected at concentrations above the laboratory reporting limits in 162 of 166 samples 
submitted for laboratory analysis. Lead concentrations ranged from 6 to 14, 700 mg/kg. The 
lead concentration in 45 samples exceeded the MTCA Method A industrial soil cleanup level of 
1,000 mg/kg, with concentrations ranging from 1,040 to 14,700 mg/kg. Soil sample locations 
where the lead concentrations exceed the cleanup level are shown on Figure 4-1. Cleanup 
level exceedance areas for lead are discussed in Section 4.1.1.1. 

Mercury was detected at concentrations above the laboratory reporting limits in 94 of 120 
samples submitted for laboratory analysis. Mercury concentrations ranged from 0.04 to 
77 mg/kg. These concentrations are below the MTCA Method C industrial soil cleanup level of 
1,050 mg/kg. 

Selenium was detected above the laboratory reporting limit in 14of107 samples submitted for 
laboratory analysis at concentrations of 5 to 40 mg/kg. These concentrations are below the 
MTCA Method C industrial cleanup level of 17,500 mg/kg. 

Silver was detected at concentrations above the laboratory reporting limit in 48 of 107 samples 
submitted for laboratory analysis. Silver concentrations ranged from 0.3 to 198 mg/kg. These 
concentrations are below the MTCA Method C industrial soil cleanup level of 17,500 mg/kg. 

4.1.1 Metals Cleanup Level Exceedance Areas 

Lead and chromium were detected in test pit soil samples at concentrations above their 
respective MTCA Method A industrial soil cleanup levels. The lateral and vertical distribution of 
affected soil material indicated by the analytical results for lead and chromium are discussed 
below. 

4.1.1.1 Lead 

Lead concentrations exceeding the MTCA Method A industrial soil cleanup level of 1,000 mg/kg 
were detected in soil samples collected from depth intervals of 0-1 foot, 2-3 feet, and 4-6 feet. 
The approximate areal extent of the lead exceedance areas for each depth interval are shown 
on Figure 4-1. [Note: The areal extent of the 0-1 foot exceedance area includes data from 
previous site investigations (refer to Section 1.3).] 

The 0-1 foot depth interval exceedance area includes four separate regions, the largest of which 
is located on the eastern and north-central portion of the site. Three smaller exceedance 
regions are located on the western portion of the site. The approximate surface area of the 
0-1 foot exceedance area is 142,534 square feet, and the approximate volume of affected 
material is up to 5,279 cubic yards. 
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The 2-3 feet depth interval exceedance area includes two separate regions. The larger of the 
two is located in the eastern and north-central portion of the site and roughly overlaps the 
0-1 foot exceedance area, although it is smaller in extent. The smaller of the 2-3 feet 
exceedance regions is located south of the former red brick building location, and corresponds 
with part of the 0-1 foot exceedance area. The approximate surface area of the 2-3 feet 
exceedance area is 70,538 square feet, and the approximate volume of impacted soil is up to 
5,225 cubic yards. 

The lead cleanup level was exceeded in samples collected from two test pit locations in the 
4-6 feet depth interval. These test pits (TP-34 and TP-46) are located on the eastern portion of 
the property. The approximate surface area of the 4-6 feet exceedance area is 8,318 square 
feet, and the approximate volume of impacted soil is up to 924 cubic yards. 

The estimated volume of soil material that exceeds the MTCA Method A industrial soil cleanup 
level for lead of 1,000 mg/kg is 11,428 cubic yards (refer to Table 4-9). This estimate is based 
on analytical results for soil samples collected from test pits and previous investigation data and 
does not necessarily represent the maximum volume or extent of lead-impacted soil present on 
the site. 

4.1.1.2 Chromium 

Chromium concentrations exceeding the MTCA Method A industrial soil cleanup level of 
500 mg/kg were detected in soil samples collected from depth intervals of 0-1 foot and 2-3 feet. 
The chromium cleanup level was exceeded in the 0-1 foot depth interval at five test pit locations. 
Three of these test pits (TP-40, TP-43, and TP-46) are located in the eastern portion of the site 
within the metal debris layer described in Section 3.2.1 .2, and two of the test pits (TP-21 and 
TP-22) are located near the northern property boundary in the central portion of the site. The 
cleanup level was also exceeded in the 2-3 feet depth interval in test pits TP-21 and TP-22. Soil 
exceeding the chromium cleanup level is included within the limits of the lead cleanup level 
exceedance area. 

4.2 PCBs 

PCBs (Aroclors 1242, 1248, 1254, and 1260) were detected at concentrations above the 
laboratory reporting limits in 62 of 66 soil samples submitted for laboratory analysis. Total PCB 
concentrations ranged from 0.14 to 40.11 mg/kg. Total PCB concentrations were calculated by 
summing the concentrations of individual Aroclors in each sample. Where an Aroclor was not 
detected, a value of one-half the laboratory reporting unit was used. The MTCA Method C 
industrial soil cleanup level for total PCBs of 17 mg/kg was exceeded in six soil samples, with 
total PCB concentrations of 19.8 to 40.11 mg/kg. Analytical results for PCBs are summarized in 
Table 4-2. 

PCB concentrations exceeded the MTCA Method C industrial soil cleanup level in samples 
collected at depth intervals of 0-1 foot and 2-3 feet. The 0-1 foot depth interval exceedance 
area is located on the eastern portion of the site with a surface area of approximately 
20,945 square feet. The 2-3 feet depth interval exceedance area is also located on the eastern 
portion of the site within the horizontal boundaries of the 0-1 foot exceedance area. The 
approximate surface area of the 2-3 feet exceedance area is 3,503 square feet. The estimated 
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volume of PCB-impacted soil is up to 1,035 cubic yards (refer to Table 4-9). This estimate is 
based on analytical results for soil samples collected from test pits and does not necessarily 
represent the maximum volume or extent of PCB-impacted soil present on the site. Test pit 
locations where the MTCA Method C industrial soil cleanup level was exceeded, and the 
approximate areal extent of the exceedance areas, are shown on Figure 4-2. The total PCB 
exceedance area is within the limits of the metals-impacted exceedance area in the eastern 
portion of the site. 

4.3 PAHs 

PAH compounds were detected in 19 soil samples submitted for laboratory analysis. Detected 
PAH compounds included cPAHs and noncarcinogenic PAHs. Concentrations of 
noncarcinogenic PAHs did not exceed the applicable MTCA Method C industrial soil cleanup 
level for any of the analytes (refer to Table 4-3). Individual cPAH analyte concentrations 
exceeded the MTCA Method C industrial soil cleanup level of 18 mg/kg in samples collected 
from four test pit locations. Specific cPAH compounds detected at concentrations above the 
MTCA Method C industrial soil cleanup level are listed in Table 4-3. 

The total cPAH concentration exceeded the MTCA Method C industrial soil cleanup level of 
18 mg/kg in six soil samples collected from six test pit locations (refer to Table 4-3 and 
Figure 4-3). Total cPAH concentrations were calculated by summing the concentrations of 
individual cPAH analytes in each soil sample. Where an analyte was not detected, a value of 
one-half the laboratory reporting limit was used. Total cPAH concentrations ranged from 
0.169 to 730 mg/kg. Total cPAH concentrations in samples where the MTCA Method C 
industrial soil cleanup level was exceeded ranged from 19.71 to 730 mg/kg. 

Total cPAH concentrations exceeded the MTCA Method C cleanup level of 18 mg/kg in samples 
collected at depth intervals of 0-1 foot, 2-3 feet, and 6-10 feet. Total cPAH concentrations 
exceeded the cleanup level for the 0-1 foot depth interval in two test pit locations. One test pit is 
located south of the former red brick building location {TP-16), and the other is located in the 
eastern portion of the site {TP-40). The approximate surface area of the 0-1 foot exceedance 
area is 6,209 square feet. The 2-3 feet depth interval exceedance area is located around TP-61 
in the eastern portion of the site, and has an approximate surface area of 2, 750 square feet. 
The 6-10 feet depth interval exceedance area is located in the southwestern corner of the site in 
the vicinity of the former creosoting plant, and has an approximate surface area of 7,540 square 
feet. The estimated total volume of soil impacted by cPAHs is 1,551 cubic yards (refer to Table 
4-9). This estimate is based on analytical results for soil samples collected from test pits, and 
does not necessarily represent the maximum volume or extent of cPAH-impacted soil present 
on the site. 

4.4 Petroleum Hydrocarbons 

Petroleum hydrocarbons in the diesel- and oil- ranges were detected in soil samples collected at 
the site. Diesel-range petroleum hydrocarbons were detected above the laboratory reporting 
limit in 121 of 127 soil samples submitted for laboratory analysis at concentrations of 
6.2 to 23,000 mg/kg. Oil-range petroleum hydrocarbons were detected above the laboratory 
reporting limit in 122 of 127 soil samples at concentrations of 15 to 12,000 mg/kg. Analytical 
results for petroleum hydrocarbons are presented in Table 4-4. 
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Diesel-range petroleum hydrocarbon concentrations equaled or exceeded the MTCA Method A 
industrial soil cleanup level of 2,000 mg/kg in 13 soil samples, with concentrations ranging from 
2,000 to 23,000 mg/kg. Oil-range petroleum hydrocarbon concentrations equaled or exceeded 
the MTCA Method A industrial soil cleanup level of 2,000 mg/kg in 29 soil samples, with 
concentrations of 2,000 to 23,000 mg/kg. [Note: The MTCA Method A industrial soil cleanup 
level for diesel- and oil- range petroleum hydrocarbons is based on the concentrations given in 
the MTCA Adopted Amendments (Ecology 2001) anticipated to become effective in August 
2001.] Soil sample locations with petroleum hydrocarbon concentrations greater than 
2,000 mg/kg are shown on Figure 4-4. 

Diesel- and oil- range petroleum hydrocarbon concentrations exceeded the MTCA Method A 
industrial soil cleanup level of 2,000 mg/kg in samples collected at depth intervals of 0-1 foot, 
2-3 feet, 4-6 feet, and 6-1 O feet. The approximate areal extent of the exceedance areas for 
each depth interval is shown on Figure 4-4. 

Petroleum hydrocarbon concentrations exceeded the MTCA Method A industrial soil cleanup 
level in the 0-1 foot depth interval in five separate regions of the site with a total surface area of 
approximately 36,223 square feet. Petroleum hydrocarbon concentrations exceeded the 
MTCA Method A industrial soil cleanup level in the 2-3 feet depth interval in four separate 
regions with a total surface area of approximately 22,268 square feet. The petroleum 
hydrocarbon cleanup level exceedance area for the 4-6 feet depth interval includes three 
separate regions of the site, and the exceedance area for the 6-10 feet depth interval includes 
two separate regions. The estimated total volume of soil containing diesel- and oil- range 
petroleum hydrocarbon concentrations above the MTCA Method A industrial soil cleanup level 
of 2,000 mg/kg is 6,671 cubic yards (refer to Table 4-9). This estimate is based on analytical 
results for soil samples collected from test pits, and does not necessarily represent the 
maximum volume or extent of petroleum hydrocarbon-impacted soil present on the site. 

Exceedance areas for petroleum hydrocarbons are located throughout the site, and each area 
typically includes one to three test pit locations, although exceedance areas on the eastern 
portion of the site include up to five test pit locations. Exceedance areas at different depth 
intervals overlap locally. Petroleum hydrocarbon exceedance areas are typically relatively small 
in areal extent and vertically continuous to depths of greater than 10 feet bgs on the western 
portion of the site, particularly in the vicinity of the former creosoting plant location in the 
southwestern corner of the site, and west of the former red brick building location. On the 
eastern portion of the site, petroleum hydrocarbon exceedance areas are larger in areal extent 
but do not appear to extend below approximately 3 feet bgs, with the exception of one isolated 
area up to 6 feet bgs that is located near the eastern property boundary. This location 
corresponds to an area where lead-impacted soil was encountered at the same depth interval. 

Soil samples where diesel- or oil- range petroleum hydrocarbon concentrations exceeded the 
MTCA Method A industrial soil cleanup level of 2,000 mg/kg were evaluated using Ecology's 
TPH Interim Policy (Ecology 1997a). 

4.5 TPH Interim Policy Analyses 

Based on the results of petroleum hydrocarbon analyses, 19 soil samples containing diesel- and 
oil- range petroleum hydrocarbon concentrations above the proposed amended MTCA 
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Method A industrial soil cleanup level of 2,000 mg/kg were analyzed for EPHs. The analytical 
methods used were those identified in Ecology's TPH Interim Policy (Ecology 1997a). The 
sample with the highest petroleum hydrocarbon concentration from each test pit where the 
cleanup level was exceeded was selected for EPH analysis. These 19 samples were also 
analyzed for PAHs as discussed in Section 4.3. Analytical results for EPH analyses are 
summarized in Table 4-5 and discussed below. 

Aliphatic and aromatic EPH analytes were detected at concentrations above the laboratory 
reporting limits in the 19 samples submitted for laboratory analysis. Both aromatic and aliphatic 
compounds were detected in the C1O-C12 through C21-C34 ranges. The highest 
concentrations of both aromatics and aliphatics were in the C21-C34 range. 

According to Ecology's TPH Interim Policy, compliance with MTCA industrial soil cleanup levels 
is evaluated on a sample-by-sample basis using established risk assessment procedures 
identified in the TPH Interim Policy. The procedure includes calculation of a hazard index for 
noncarcinogenic compounds and a total risk for carcinogenic compounds (including cPAHs). 
The MTCA industrial soil cleanup level is exceeded when the noncarcinogenic compound 
concentrations exceed a hazard index of 1.0, or the total carcinogenic risk exceeds 1 in 100,000 
(1 x 1 o-5

) under an industrial scenario. In addition, the hazard quotient (the hazard index is the 
sum of hazard quotients) cannot exceed 1.0, and the carcinogenic risk cannot exceed 1 x 10-5 

for any individual substance. 

Ecology's TPH Interim Policy also uses a calculated "concentration at well" to determine if a soil 
cleanup level is protective of groundwater. The "concentration at well" is an estimate of the 
petroleum hydrocarbon concentration in a well located adjacent to the source area, and is 
calculated using a default dilution factor (DF) of 20 for soil in the unsaturated zone. A DF of 1 is 
applicable where petroleum hydrocarbon-impacted soil is present in the groundwater smear 
zone where impacted soils are intermittently in contact with groundwater (personal 
communication, Mr. Charles San Juan, Ecology 2000). Based on this, a DF of 20 was used for 
soil samples collected from the 0-1 foot, 2-3 feet, and 4-6 feet depth intervals, and a DF of 1 
was used for soil samples collected from the 6-1 O feet depth interval, where intermittent 
saturated conditions may exist on portions of the site. The MTCA industrial soil cleanup level is 
exceeded where the calculated "concentration at well" exceeds 1 mg/I. The TPH Interim Policy 
is not applicable to petroleum hydrocarbon-impacted soil where saturated conditions are 
continuous. 

Using Ecology's spreadsheet, hazard indices, risks, and "concentrations at well" were calculated 
for each of the 19 soil samples. The spreadsheet used to perform the TPH Interim Policy 
calculations was obtained directly from Ecology through its Internet site. Calculation 
spreadsheets for each sample are provided in Appendix I. Aliphatic and aromatic hydrocarbon 
concentrations were used in the calculations, as were cPAH concentrations. Benzene, toluene, 
ethylbenzene, and total xylenes (BTEX) concentrations were used for those samples that were 
included in previous analyses for voes. TPH Interim Policy evaluation results are summarized 
in Table 4-6. 

The MTCA industrial soil cleanup level was met for 12 of the 19 samples evaluated under the 
TPH Interim Policy using the industrial exposure scenario. For these 12 samples, the maximum 
calculated hazard index was 0.04, the maximum total carcinogenic risk was 8.23 x 10-6

, and the 
maximum "concentration at well" was 0.1 mg/I using a DF of 20 and 0.2 mg/I using a DF of 1. 
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Seven samples evaluated under the TPH Interim Policy using the industrial exposure scenario 
did not meet the MTeA Method e industrial soil cleanup level. These soil samples were from 
the following test pits: 

• TP-2, TP-5, and TP-49 located in the southwestern corner of site in the vicinity of the former 
creosoting plant 

• TP-10 located approximately 100 feet west of the former red brick building 

• TP-16 located immediately south of the former red brick building 

• TP-40 and TP-61 located in the eastern portion of the site. 

The hazard index criterion of 1.0 was not exceeded in any of the samples. The total 
carcinogenic risk criterion of 1 x 10-S was exceeded in six of the seven samples with the total 
carcinogenic risks ranging from 1.10 x 10-5 to 3.55 x 104

. The criterion was not exceeded in the 
sample from TP-10. The six locations correspond to those locations where cPAHs exceed the 
MTeA Method e industrial soil cleanup level of 18 mg/kg (refer to Section 4.3 and Figure 4-3). 

The "concentration at well" criterion of 1 mg/I was exceeded in four of the seven samples from 
TP-2, TP-5, TP-10, and TP-49. These results correspond to those areas of the site where 
petroleum hydrocarbon- and cPAH-impacted soil has been identified down to the water table 
(refer to Sections 4.3 and 4.4 and Figures 4-3 and 4-4, respectively). These results also 
correspond to areas of the site where groundwater impacts have been identified (refer to 
Section 5.2 and Figures 5-2, 5-3). 

4.6 voes 
Individual voe analytes were detected at concentrations above the laboratory reporting limits in 
23 soil samples submitted for laboratory analysis. However, voe concentrations did not 
exceed the applicable MTeA Method e industrial soil cleanup level for the voe analytes. 
(Note: MTeA soil cleanup levels are not available for all voe analytes.) Analytical results for 
voes are summarized in Table 4-4. 

4.7 TNT/DNT 

TNT and ONT analytes were not detected in five soil samples collected from test pits TP-39 and 
TP-40 at concentrations above the laboratory reporting limits. Analytical results for TNT and 
ONT analyses are summarized in Table 4-7. 

4.8 TCLP/SPLP Analyses 

TeLP and SPLP analyses were conducted on a select number of samples to evaluate leaching 
potential of metals and PAHs and to assist in characterizing impacted soil at the site with 
respect to state and federal waste disposal regulations. 

Based on analytical results for total metals concentrations in soil samples, five samples were 
submitted for TeLP and SPLP analyses for lead to assist in waste disposal characterization. 
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Six additional samples were submitted for TCLP analysis for lead to assist in waste disposal 
characterization. Soil samples containing the highest detected concentrations of arsenic, 
barium, cadmium, chromium, copper, mercury, selenium, and silver were also submitted for 
TCLP and SPLP analyses. Three samples were submitted for TCLP and SPLP analysis for 
PAHs. 

Analytical results for TCLP and SPLP analyses are summarized in Table 4-8A (metals) and 
Table 4-88 (PAHs). TCLP and SPLP analytical reports are provided in Appendix J. The results 
of TCLP and SPLP analyses are summarized below and discussed further in Section 8 
(Chemical Fate and Transport) and Section 9 (Feasibility Study) of this report. 

TCLP lead was detected above the laboratory reporting limit in 1 O samples at concentrations 
ranging from 0.13 to 74.7 mg/I. Ecology's dangerous waste criterion (WAC 173-303-100) of 
5 mg/I for TCLP lead was exceeded in eight samples at concentrations of 6.9to 74.7 mg/I. 
SPLP lead was detected in three samples at significantly lower concentrations of 
0.03 to 0.07 mg/I. 

TCLP barium, cadmium, copper, and mercury were detected at concentrations above the 
laboratory reporting limits, but below Ecology's dangerous waste criterion threshold values of 
the metals. (Note: A dangerous waste criterion threshold value is not available for copper.) 
SPLP barium, copper, and mercury were detected at low concentrations above the laboratory 
reporting limits. 

TCLP and SPLP PAH compounds were detected in one of the samples submitted for laboratory 
analysis at a low concentration above the laboratory reporting limits. However, none of the 
TCLP or SPLP PAH compounds detected were cPAH compounds. 

4.9 Summary of Soil Analytical Results 

Analytical results for soil samples collected during the RI indicate that lead, chromium, cPAH, 
PCB, and petroleum hydrocarbon concentrations exceed the applicable MTCA Method A and C 
industrial soil cleanup levels. Soil exceeding the MTCA cleanup level for chromium, cPAHs, 
and PCBs is generally included within the exceedance areas identified for lead and petroleum 
hydrocarbons. Exceedance areas and volumes of soil material that may require remediation 
are summarized in Table 4-9. 

Soil samples with lead, chromium, cPAH, and PCB concentrations exceeding the applicable 
MTCA Method A and C industrial soil cleanup levels were identified at various depth intervals 
from the surface to 10 feet bgs at test pit locations throughout the site. The lead exceedance 
areas are the most extensive for the 0-1 foot and 2-3 feet depth intervals (refer to Figure 4-1) 
and generally encompass the exceedance areas for chromium, PCBs, and cPAHs at those 
depths (refer to Figures 4-2 and 4-3), with the exception of cPAH concentrations in TP-61 at the 
2-3 feet depth interval. Lead was also detected above the soil cleanup level at the 4-6 feet 
depth interval in two isolated areas in the vicinity of TP-34 and TP-46. At the 6-1 O feet depth 
interval, cPAHs exceed the MTCA Method C industrial soil cleanup level in the southwestern 
corner of the site, in the vicinity of the former creosoting plant, in an area where lead 
concentrations above the cleanup level were not identified in test pit samples. 
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Petroleum hydrocarbon concentrations exceeded the MTCA Method A industrial soil cleanup 
level of 2,000 mg/kg in samples collected from the surface to 10 feet bgs at test pit locations 
throughout the site (refer to Figure 4-4 ). Petroleum hydrocarbon exceedance areas on the 
eastern portion of the site are confined to the uppermost 3 feet of soil and generally correspond 
with the lead exceedance areas. On the western portion of the site, petroleum hydrocarbon 
exceedance areas generally do not correspond with lead exceedance areas (with the exception 
of test pit locations TP-9, TP-16, TP-55, and TP-57 in the 0-1 foot depth interval). Petroleum 
hydrocarbon exceedances extend to the water table (10 feet bgs) in two areas on the western 
portion of the site, in the vicinity of the former creosoting plant and west of the former red brick 
building. Petroleum hydrocarbon exceedance areas throughout the site include the exceedance 
areas for total cPAHs. 

The combined lead and petroleum hydrocarbon exceedance areas include the exceedance 
areas for other analytes detected in test pit samples at concentrations above the applicable 
MTCA industrial soil cleanup levels. The estimated volume of soil in the lead-impacted 
exceedance areas is approximately 11,400 cubic yards, and the estimated volume of soil in the 
petroleum hydrocarbon-impacted exceedance areas is approximately 6,700 cubic yards. 
(Note: Estimated volumes have been rounded to the nearest one hundred cubic yards.) These 
estimates are based on soil samples collected from test pits that were advanced to maximum 
depths of 12 feet bgs, but typically to depths of 10 feet bgs. Analyte concentrations above 
applicable cleanup levels may be present at locations where test pits were not excavated, and 
at depths below the maximum test pit depths. 

Based on the evaluation of soil samples using Ecology's TPH Interim Policy, the petroleum 
hydrocarbon exceedance areas may be less extensive than described above. Based on 
TPH Interim Policy evaluation, the petroleum hydrocarbon exceedance areas may include only 
seven test pit locations, six of which correspond with the cPAH exceedance areas. 
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Section 5: Groundwater Analytical Results 

This section summarizes the analytical results for reconnaissance and monitoring well 
groundwater samples. 

Analyte concentrations detected in groundwater samples were compared to the MTCA Method 
Band C surface water cleanup levels published in Ecology's CLARC II database (Ecology 
1996b) where cleanup levels are available for the given analyte. In addition, the groundwater 
analytical results were compared to other ARARs including: 

• Ecology's Acute Freshwater Surface Water Quality Standard (SWQS) (WAC 173-201A, 
Ecology 1997b) 

• National Toxics Rule {NTR) for Consumption of Organisms Only [40 Code of Federal 
Regulations (CFR) 131.36] 

• Ecology's Model National Pollution Discharge Elimination System (NPDES) Permit 
Standards (WAC 173-226) for petroleum hydrocarbons. 

Use of the above mentioned cleanup levels meets the requirements of MTCA established in 
WAC 173-340-720(6)(d) for protection of shallow groundwater discharging to an adjacent 
surface water body. The use of these cleanup levels and/or ARARs in evaluating the need for 
remedial action(s) at the site is discussed further in Section 9.1.5 of the FS. 

Ecology's Acute Freshwater SWQS values for cadmium, chromium, copper, lead, and silver 
were calculated based on the average hardness of groundwater samples (refer to Section 5.2. 7) 
using a computer spreadsheet obtained from Ecology. 

Figure 5-1 summarizes reconnaissance and monitoring well groundwater analytical results for 
samples exceeding one or more of the cleanup levels and/or ARARs. 

5.1 Reconnaissance Groundwater Analytical Results 

Eighteen reconnaissance groundwater samples were submitted for laboratory analysis. Results 
of these analyses are summarized in Tables 5-1 through 5-4 and discussed below. Analytical 
reports and chain-of-custody documents for reconnaissance groundwater samples are provided 
in Appendix K. 

Reconnaissance groundwater analytical results are typically used as a screening tool to 
evaluate the need for permanent groundwater monitoring wells. The analyte concentrations in 
reconnaissance samples are typically biased high due to the relatively high amount of 
suspended entrained soil particles in the samples. 
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5.1.1 Dissolved Metals 

Dissolved metals detected in reconnaissance groundwater samples at concentrations at or 
above the laboratory reporting limit included barium, cadmium, and mercury. Complete 
analytical results are provided in Table 5-1, and detected analytes are summarized below. 

• Dissolved barium was detected in all 18 reconnaissance groundwater samples at 
concentrations of 4 to 120 µg/I. MTCA surface water cleanup levels, Ecology's Acute 
Freshwater SWQS, and NTR criterion for barium are not available. 

• Dissolved cadmium was detected in three of the 18 reconnaissance groundwater samples at 
concentrations of 5 to 9 µg/I, below the MTCA Method Band C surface water cleanup levels 
of 20.3 and 50.6 µg/I, respectively. The cadmium concentration in sample RGW-1 (9 µg/I) 
exceeds Ecology's Acute Freshwater SWQS of 7.0 µg/I (based on a hardness of 180 mg/I). 
An NTR criterion for cadmium is not available. 

• Dissolved mercury was detected in one reconnaissance groundwater sample at a 
concentration of 0.2 µg/I. This concentration is below Ecology's Acute Freshwater SWQS of 
2.1 O µg/I and the NTR criterion of 1.5 µg/1. MTCA surface water cleanup levels for mercury 
are not available. 

5.1.2 PCBs 

PCB Aroclors were not detected in the 18 reconnaissance groundwater samples at 
concentrations above the laboratory reporting limits. Analytical results for PCBs are presented 
in Table 5-2. 

5.1.3 PAHs 

PAH compounds were detected in 18 reconnaissance groundwater samples submitted for 
laboratory analysis. Detected PAH compounds included cPAHs and noncarcinogenic PAHs. 
Concentrations of noncarcinogenic PAHs did not exceed the MTCA Method C surface water 
cleanup level, Ecology's Acute Freshwater SWQS, or NTR criteria for PAH compounds (where 
the particular ARAR was available for the given compound). One reconnaissance groundwater 
sample (RGW-2; 1,000 µg/I) exceeded the MTCA Method B surface water cleanup level for 
acenaphthene of 643 µg/I. Analytical results for PAHs are summarized in Table5-3. 

Individual cPAH compound concentrations were detected in eight reconnaissance groundwater 
samples above either MTCA Method B and/or C surface water cleanup levels of 0.0296 and 
0.740 µg/I, respectively, or above the NTR criterion of 0.31 µg/I. Total cPAH concentrations in 
the eight samples exceeded the MTCA Method B surface water cleanup level. The total cPAH 
concentrations in five samples exceeded the MTCA Method C surface water cleanup level and 
NTR criterion. Ecology's Acute Freshwater SWQS for cPAHs are not available. 
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5.1.4 Petroleum Hydrocarbons 

Gasoline-, diesel-, and oil- range petroleum hydrocarbons were detected at concentrations 
above the laboratory reporting limits in reconnaissance groundwater samples. Analytical results 
for petroleum hydrocarbons are summarized in Table 5-4 and discussed below. 

• Gasoline-range petroleum hydrocarbons were detected in three reconnaissance 
groundwater samples at concentrations of 0.09 to 0.33 mg/I 

• Diesel-range petroleum hydrocarbons were detected in three reconnaissance groundwater 
samples at concentrations of 0.86 to 1. 7 mg/I 

• Oil-range petroleum hydrocarbons were detected in one reconnaissance groundwater 
sample at a concentration of 0.96 mg/I. 

MTeA surface water cleanup levels, Ecology's Acute Freshwater SWQS, and NTR criteria are 
not available for petroleum hydrocarbons. The concentrations detected were below Ecology's 
Model NP DES Permit Standard of 1 mg/I for gasoline-range petroleum hydrocarbons and 10 
mg/I for diesel- and oil- range petroleum hydrocarbons. 

5.1.5 voes 
Reconnaissance groundwater samples were analyzed for BTEX compounds and naphthalene 
[Note: Naphthalene is included in the compound list for both PAHs and voes (refer to 
Section 5.1.3).] Benzene and total xylenes were not detected above the laboratory reporting 
limits. Toluene (two samples) and ethylbenzene (one sample) were detected at or slightly 
above the laboratory reporting limits. Naphthalene was detected in four samples at 
concentrations ranging from 23 to 210 µg/I. None of the analytical results exceeded the MTeA 
Method B and e surface water cleanup levels, Ecology's Acute Freshwater SWQS, or NTR 
criteria. Analytical results for voes are summarized in Table5-4. 

5.2 Monitoring Well Groundwater Analytical Results 

Groundwater samples were collected from 11 monitoring wells located on the site. Up to four 
monitoring events were conducted as part of the RI (refer to Section 2.3.4 ). The highest analyte 
concentrations detected during these monitoring events are discussed below. Analytical results 
for monitoring well groundwater samples are provided in Tables 5-5 through 5-10. Analytical 
results for samples exceeding cleanup levels and/or ARARs are summarized on Figure 5-1 , and 
concentration contour maps for select analytes are provided on Figures 5-2 and 5-3. Analytical 
reports and chain-of-custody documents for groundwater monitoring well samples are provided 
in Appendix L. 

5.2.1 Total Metals 

Total metals including barium, cadmium, chromium, copper, and lead were detected at 
concentrations above the laboratory reporting limits in groundwater samples. Analytical results 
for total metals are summarized in Table 5-5 and discussed below. 
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• Total barium was detected in the groundwater samples collected from 11 monitoring wells at 
concentrations of 2 to 90 µg/I. MTCA surface water cleanup levels, Ecology's Acute 
Freshwater SWQS, and NTR criterion are not available for barium. 

• Total cadmium was detected in the groundwater sample collected from well MW-6 at a 
concentration of 3 µg/1. This concentration is below the MTCA Method B and C surface 
water cleanup levels of 20.3 µg/I and 50.6 µg/I, respectively, and below Ecology's Acute 
Freshwater SWQS of 7.0 µg/I (based on a hardness of 180 mg/I). An NTR criterion is not 
available for cadmium. 

• Total chromium was detected in the groundwater samples collected from five monitoring 
wells at concentrations of 20 to 190 µg/I. These concentrations are below Ecology's Acute 
Freshwater SWQS of 888.04 µg/I (based on a hardness of 180 mg/I). MTCA surface water 
cleanup levels and NTR criterion are not available for total chromium. Chromium was 
detected only during the 14 March 2000 monitoring event. Chromium was not detected at 
concentrations above the laboratory reporting limits in subsequent monitoring events. 

• Total copper was detected in the groundwater samples collected from eight monitoring wells 
at concentrations of 3 to 20 µg/I. These concentrations are below the MTCA Method B and 
C surface water cleanup levels of 2,660 and 6,660 µg/I, respectively, and below Ecology's 
Acute Freshwater SWQS of 29.61 µg/I (based on a hardness of 180 mg/I). An NTR criterion 
is not available for copper. 

• Total lead was detected in the groundwater samples collected from three monitoring wells at 
concentrations of 6 to 20 µg/I. These lead concentrations are below Ecology's Acute 
Freshwater SWQS of 121. 7 µg/I (based on a hardness of 180 mg/I). MTCA surface water 
cleanup levels and NTR criterion are not available for lead. 

5.2.2 Dissolved Metals 

Dissolved metals including barium and selenium were detected in groundwater samples at 
concentrations above the laboratory reporting limits. Analytical results for dissolved metals are 
summarized in Table 5-6 and discussed below 

• Dissolved barium was detected in the groundwater samples collected from 11 monitoring 
wells at concentrations of 9 to 102 µg/I. MTCA surface water cleanup levels, Ecology's 
Acute Freshwater SWQS, and NTR criterion are not available for barium. 

• Dissolved selenium was detected at a concentration of 70 µg/I in the groundwater sample 
collected from well MW-9 during the 21 November 2000 monitoring event. This 
concentration is above the Ecology's Acute Freshwater SWQS of 20 µg/I. MTCA surface 
water cleanup levels and NTR criterion are not available for selenium. The laboratory 
reporting limit for dissolved selenium for the other groundwater samples of 50 µg/I is above 
Ecology's Acute Freshwater SWQS. Dissolved selenium was not detected in subsequent 
monitoring event and total selenium (refer to Table 5-5) was not detected above the 
laboratory reporting limit in the samples collected from any of the site monitoring wells. The 
detection of dissolved selenium appears to be anomalous and is not considered 
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representative of groundwater quality at the site since the results do not appear to be 
reproducible. 

5.2.3 PCBs 

PCB Aroclors 1242, 1248, and 1254 were detected in a duplicate groundwater sample collected 
from well MW-8(R) at concentrations of 5.6 µg/1, 1.9 µg/I, and 1.3 µg/I, respectively. PCB 
Aroclor 1242 was also detected in the groundwater sample collected from well MW-11 at a 
concentration of 2.0 µg/I. These concentrations were flagged "Y" by the analytical laboratory, 
indicating that the reported values represent a raised reporting limit due to matrix interference. 
The "Y" flag is essentially a "U" or "ND" flag at a slightly elevated reporting limit, and does not 
necessarily indicate the presence of an analyte. 

These "Y" flagged reported values do not appear to be representative of PCB concentrations in 
site groundwater. PCB Aroclors were not detected during other monitoring events, and in the 
case of the well MW-8(R) duplicate sample, were not detected in the original sample collected 
from well MW-8(R). In addition, no PCB Aroclors were detected in the reconnaissance 
groundwater samples. Consequently, the detection of PCBs in groundwater appears to be 
anomalous and is not considered representative of groundwater quality at the site since the 
results do not appear to be reproducible. 

PCB analytical results for groundwater samples are summarized in Table5-7. 

5.2.4 PAHs 

PAH compounds were detected in the groundwater samples collected from each of the 
11 groundwater monitoring wells. Detected PAH compounds included cPAHs and 
noncarcinogenic PAHs. PAH analytical results for groundwater samples are summarized in 
Table 5-8. 

With the exception of naphthalene, concentrations of noncarcinogenic PAHs did not exceed the 
MTCA Method B and C surface water cleanup levels, Ecology's Acute Freshwater SWQS, or 
the NTR criteria for PAH compounds (where the particular ARAR was available for the given 
compound). 

Naphthalene was detected in the groundwater samples collected from 11 monitoring wells at 
concentrations of 0.07 to 6,200 µg/I. The naphthalene concentrations detected in samples from 
well MW-8(R) ranged from 4,000 to 6,200 µg/1 during four monitoring events. These 
concentrations exceed Ecology's Acute Freshwater SWQS of 2,300 µg/I, but are below the 
MTCA Method Band C surface water cleanup levels of 9,880 and 24,700 µg/I, respectively. An 
NTR criterion is not available for naphthalene. A concentration contour map for naphthalene in 
site groundwater is provided as Figure 5-2. [Note: Naphthalene is included in the compound list 
for both PAHs and voes (refer to Section 5.2.6); concentrations shown on Figure 5-2 are the 
highest naphthalene value detected regardless of the particular analysis.] 

Individual cPAH compound concentrations were detected in the groundwater samples collected 
from monitoring wells MW-8(R), MW-10, and MW-11 at concentrations of 0.05 to 4.8 µg/I. 
Individual cPAH analyte concentrations were above the MTCA Method B surface water cleanup 
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level of 0.0296 µg/I. Some individual cPAH concentrations exceeded the MTCA Method C 
surface water cleanup level of 0.740 µg/I and the NTR criterion of 0.31 µg/I (refer to Table 5-8 
for specific compounds and concentrations). Ecology's Acute Freshwater SWQS values are not 
available for cPAHs. 

Total cPAH concentrations in the groundwater samples collected from monitoring wells 
MW-8(R), MW-10, and MW-11 exceeded the MTCA Method Band C surface water cleanup 
levels of 0.0296 and 0.740 µg/I, respectively, and the NTR criterion of 0.31 µg/I. 

PAH compound concentrations were generally lowest in the samples collected from monitoring 
wells MW-8(R), MW-10, and MW-11 during the 14 May 2001 monitoring event. The 
groundwater samples collected during this event were field filtered. Noncarcinogenic PAH 
compound concentrations, with the exception of naphthalene, were lower in the filtered 
samples. Carcinogenic PAH compounds were not detected in any of the filtered samples, with 
the exception of a low concentration of benzo(a)anthracene (0.11 µg/I) slightly above the 
laboratory reporting limit in the filtered groundwater sample collected from well MW-10. This 
suggests that the cPAHs previously detected in the unfiltered samples were likely an artifact of 
suspended entrained soil in the samples and do not necessarily indicate the presence of cPAHs 
in site groundwater, especially since cPAHs have very low aqueous solubility's and are 
relatively immobile in groundwater. 

5.2.5 Petroleum Hydrocarbons 

Gasoline-, diesel-, and oil- range petroleum hydrocarbons were detected at concentrations 
above the laboratory reporting limits in groundwater samples collected from 9 of the 
11 monitoring wells. Groundwater analytical results for petroleum hydrocarbons are 
summarized in Table 5-9 and discussed below. 

• Gasoline-range petroleum hydrocarbons were detected in the groundwater samples 
collected from monitoring wells MW-8(R), MW-10, and MW-11 at concentrations of 0.39to 
39 mg/I. 

• Diesel-range petroleum hydrocarbons were detected in the groundwater samples collected 
from monitoring wells MW-4(R), MW-5, MW-6, MW-7, MW-8(R), MW-9, MW-10, MW-11, 
and MW-12 at concentrations of 0.33 to 4.1 mg/I. 

• Oil-range petroleum hydrocarbons were detected in the groundwater sample collected from 
monitoring well MW-12 at a concentration of 1.4 mg/I. 

MTCA surface water cleanup levels, Ecology's Acute Freshwater SWQS, and NTR criteria are 
not available for petroleum hydrocarbons. The concentrations of gasoline-range petroleum 
hydrocarbons exceeded Ecology's Model NPDES Permit Standard of 1 mg/I for groundwater 
samples collected from wells MW-8(R) and MW-11; diesel- and oil- range petroleum 
hydrocarbon concentrations were below Ecology's Model NPDES Permit Standard of 10 mg/I in 
all site wells. A concentration contour map for gasoline-range petroleum hydrocarbons in site 
groundwater is provided as Figure 5-3. 
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LNAPL was present in well MW-12 during each monitoring event, although petroleum 
hydrocarbons were not detected in groundwater samples at concentrations above Ecology's 
NPDES Permit Standards. Measured LNAPL thickness in this well was approximately 2 inches. 
Areas where LNAPL was observed/measured in monitoring wells and test pits are shown on 
Figure 5-3. 

s.2.6 voes 
Twenty voes were detected in monitoring well groundwater samples. Except for naphthalene, 
compound concentrations do not exceed the MTeA Method B or e surface water cleanup 
levels, Ecology's Acute Freshwater SWQS or the NTR criteria, where values are available for 
the given compound. Analytical results for voes are summarized in Table5-9. 

Naphthalene was detected at concentrations above the laboratory reporting limits in 
groundwater samples collected from wells MW-8(R), MW-9, MW-10, MW-11, and MW-12. The 
naphthalene concentration in the groundwater sample from well MW-8(R) ranged from 2,000 to 
8,500 µg/I during the monitoring events and exceeded Ecology's Acute Freshwater SWQS of 
2,300 µg/I. Naphthalene concentrations were below the MTeA Method B and e surface water 
cleanup levels of 9,880 and 24,700 µg/I, respectively. An NTR criterion for naphthalene is not 
available. A concentration contour map for naphthalene in site groundwater is provided on 
Figure 5-2. [Note: Naphthalene was included in the compound list for both voes and PAHs 
(refer to Section 5.2.4 ); concentrations shown on Figure 5-2 are the highest naphthalene value 
detected regardless of the particular analysis.] 

5.2. 7 Water Quality Parameters 

Analytical results for general water quality parameters are summarized in Table5-10. The 
average of the laboratory-reported hardness values (180 mg/I) was used to calculate Ecology's 
Acute Freshwater SWQS values for cadmium, chromium, copper, lead, and silver using a 
computer spreadsheet obtained from Ecology. 

5.3 Summary of Groundwater Analytical Results 

Naphthalene and gasoline-range petroleum hydrocarbons, exceeding applicable cleanup 
standards and/or ARARs, were identified in groundwater samples collected from site monitoring 
wells. Naphthalene concentrations exceeding Ecology's Acute Freshwater SWQS of 2,300 µg/I 
were identified in the groundwater samples collected from monitoring well MW-8(R) (refer to 
Figure 5-2). Gasoline-range petroleum hydrocarbon concentrations exceeded Ecology's Model 
NPDES Permit Standard of 1 mg/I in the groundwater samples collected from wells MW-8(R) 
and MW-11 (refer to Figure 5-3). Diesel- and oil-range petroleum hydrocarbon concentrations 
did not exceed Ecology's Model NPDES Permit Standard of 1 O mg/I. 

The highest concentrations of naphthalene and gasoline-range petroleum hydrocarbons were 
identified in groundwater samples collected from well MW-8(R). The approximate exceedance 
areas of these analytes are located in the northwestern portion of the site, downgradient of the 
former creosoting plant. 
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LNAPL was present in well MW-12 during all monitoring events, although detected petroleum 
hydrocarbon concentrations in groundwater samples collected from the well were below cleanup 
levels and/or ARARs. LNAPL was not encountered in well MW-8(R) where the highest 
petroleum hydrocarbon concentrations were identified, or in well MW-11 where LNAPL was 
encountered in nearby test pits. 

Total cPAH concentrations exceeding the MTCA Method Band C surface water cleanup levels 
of 0.0296 and 0.740 µg/I, respectively, and the NTR criterion of 0.31 µg/I were identified in 
groundwater samples collected from monitoring wells in the western portion of the site. 
However, cPAHs (with the exception of a low concentration of benzo(a)anthracene just above 
the laboratory reporting limit) were not detected in groundwater samples which were filtered, 
suggesting that suspended entrained soil particles in the unfiltered groundwater samples may 
have imparted a high bias to the analytical results. Filtered sample analytical results are 
believed to be more representative of groundwater quality at the site with respect to cPAHs. 

Dissolved selenium (reported in one sample) and PCBs (reported in two samples) 
concentrations also exceeded applicable cleanup levels and/or ARARs. However, as discussed 
in Sections 5.2.2 and 5.2.3, respectively, these results do not appear to be representative of site 
groundwater. 
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Section 6: Surface Water Analytical Results 

This section summarizes the analytical results for surface water samples collected during two 
sampling events. 

Surface water runoff on the eastern portion of the site is generally directed toward existing storm 
water catch basins, while runoff on the western portion of the site generally flows offsite to the 
west. Surface water samples (SW-1 and SW-2) were collected at two locations, on the western 
and eastern property boundaries, respectively (refer to Figure 3-8). Discharge on the western 
property boundary (SW-1) flows onto the ground surface and into a wide, shallow depression 
located on the adjacent property. Discharge on the eastern property boundary (SW-2) flows 
through a 6-inch culvert and discharges into a vegetated area on the adjacent property. 

Analyte concentrations detected in surface water samples were compared to the MTCA 
Method B and C surface water cleanup levels published in Ecology's CLARC II database 
(Ecology 1996b) where cleanup levels are available for the given analyte. In addition, the 
surface water analytical results were compared to other ARARs including: 

• Ecology's Acute Freshwater SWQS (WAC 173-201A, Ecology 1997b) 

• NTR for Consumption of Organisms Only (40 CFR 131.36) 

• Ecology's Model NPDES Permit Standards (WAC 173-226) for petroleum hydrocarbons. 

The use of these cleanup levels and/or ARARs in evaluating the need for remedial action(s) at 
the site is discussed further in Section 9.1.5 of the FS. 

Ecology's Acute Freshwater SWQS values for cadmium, chromium, copper, lead, and silver 
were calculated based on the average hardness for surface water samples (31 mg/I) using a 
computer spreadsheet obtained from Ecology. 

Surface water analytical results and cleanup levels and/or ARARs are summarized in Table 6-1 . 
Analytical reports and chain-of-custody documents are provided in Appendix M. 

6.1 Total Metals 

Total metals including barium, cadmium, chromium, copper, lead, mercury, and zinc were 
detected at concentrations above the laboratory reporting limits in surface water samples. Total 
metals concentrations exceeding one or more cleanup levels and/or ARARs are listed below. 

• Total cadmium was detected in both surface water samples at concentrations of 2 to 8 µg/I. 
These concentrations exceed Ecology's Acute Freshwater SWQS of 1.04 µg/I (based on a 
hardness of 31 mg/I). These concentrations are below the MTCA Method Band C surface 
water cleanup levels of 20.3 and 50.6 µg/1, respectively. An NTR criterion is not available for 
cadmium. 

Rl/FS Report, Former Tacoma Metals Facility 
19 June 2001 
q:\wp\19991996096.00\rifs-june 2001\final report 6-19.doc 

Page 6-1 



• Total copper was detected in both surface water samples at concentrations of 231 to 2,070 
µg/I. These concentrations are below the MTCA Method B and C surface water cleanup 
levels of 2,660 and 6,660 µg/I, respectively, but above Ecology's Acute Freshwater SWQS 
of 5.64 µg/I (based on a hardness of 31 mg/I). An NTR criterion is not available for copper. 

• Total lead was detected in both surface water samples at concentrations of 250 to 
8,090 µg/I. These concentrations are above Ecology's Acute Freshwater SWQS of 
17.68 µg/1 (based on a hardness of 31 mg/I). MTCA surface water cleanup levels and NTR 
criterion are not available for lead. 

• Total mercury was detected in both surface water samples at concentrations of 0.3 to 
9.4 µg/I. The total mercury concentration detected in surface water sample SW-1 collected 
during the March 2001 monitoring event was 9.4 µg/I, which is above Ecology's Acute 
Freshwater SWQS of 2.1 µg/I and the NTR criterion of 1.5 µg/I MTCA surface water 
cleanup levels are not available for mercury. 

• Total silver was detected in surface water sample SW-1 collected during the March 2001 
monitoring event at a concentration of 6 µg/I, which is above Ecology's Acute Freshwater 
SWQS of 0.46 µg/I (based on a hardness of 31 mg/I). The silver concentration of 6µg/I is 
below the MTCA Method B and C surface water cleanup levels of 25,900 and 64,800 µg/I, 
respectively. An NTR criterion is not available for silver. 

6.2 Dissolved Metals 

Dissolved metals including barium, cadmium, copper, and mercury were detected in surface 
water samples at concentrations above the laboratory reporting limits. Dissolved metals 
concentrations exceeding one or more cleanup levels and/or ARARs are listed below. 

• Dissolved cadmium was detected in surface water sample SW-2 at concentrations of 5 and 
8 µg/I. These concentrations exceed Ecology's Acute Freshwater SWQS of 1.04µg/I 
(based on a hardness of 31 mg/I), but are below the MTCA Method B and C surface water 
cleanup levels of 20.3 and 50.6 µg/I, respectively. An NTR criterion is not available for 
cadmium. 

• Dissolved copper was detected in both surface water samples at concentrations of 90 to240 
µg/I. These concentrations are below the MTCA Method B and C surface water cleanup 
levels of 2,660 and 6,660 µg/I, respectively, but above Ecology's Acute Freshwater SWQS 
of 5.64 µg/I (based on a hardness of 31 mg/I). An NTR criterion is not available for copper. 

6.3 PCBs 

PCB Aroclors 1254 and 1260 were detected in surface water samples ata maximum 
concentration of 2.7 µg/I. PCB Aroclors were not detected in surface water sample SW-2 
collected during the April 2001 monitoring event. For those samples in which PCB Aroclors 
were detected, the total PCB concentrations ranged from 4.5 to 7.8 µg/I, which are above the 
MTCA Method Band C surface water cleanup levels of 0.000027 and 0.000674 µg/I, 
respectively. These concentrations also exceed Ecology's Acute Freshwater SWQS and NTR 

RllFS Report, Former Tacoma Metals Facility 
19 June 2001 
q:\wp\19991996098.00\rifs-june 2001\final report 6-19.doc 

Page 6-2 



criterion of 2 and 0.0017 µg/I, respectively. (Note: The total PCB concentrations are likely 
biased high due to the inclusion of nondetected PCB Aroclors in the totals at concentrations of 
one-half the laboratory reporting limit.) 

6.4 PAHs 

PAH compounds were detected in surface water samples SW-1 and SW-2 collected during the 
March 2001 monitoring event, and in sample SW-1 collected during the April 2001 monitoring 
event. Detected PAH compounds included cPAHs and noncarcinorgenic PAHs. 

Concentrations of noncarcinogenic PAHs did not exceed the MTCA Method Band C surface 
water cleanup levels, Ecology's Acute Freshwater SWQS, or the NTR criteria for PAH 
compounds (where the particular ARAR was available for the given compound). 

Individual cPAH compound concentrations were detected in surface water samples SW-1 and 
SW-2, although only benzo(a)anthracene and chrysene were detected in surface water sample 
SW-2. Individual cPAH compounds were detected above the MTCA Method B surface water 
cleanup level of 0.0296 µg/I in surface water sample SW-1. Some individual cPAH 
concentrations were also detected in surface water sample SW-1 above the MTCAMethod C 
surface water cleanup level of 0.740 µg/I and the NTR criterion of 0.31 µg/I. The concentrations 
of benzo(a)anthracene and chrysene detected in surface water sample SW-2 exceeded the 
MTCA Method B surface water cleanup level of 0.0296 µg/l Ecology's Acute Freshwater 
SWQS values are not available for cPAHs. 

Total cPAH concentrations in surface water sample SW-1 exceeded the MTCA Method Band C 
surface water cleanup levels, and the NTR criterion. Total cPAH concentrations in surface 
water sample SW-2 exceeded the MTCA Method B surface water cleanup level, and the NTR 
criterion. (Note: The total cPAH concentrations are likely biased high due to the inclusion of 
nondetected cPAHs in the totals at concentrations of one-half the laboratory reporting limits.) 

6.5 Petroleum Hydrocarbons 

Diesel- and oil- range petroleum hydrocarbons were detected at concentrations above the 
laboratory reporting limits in surface water samples. Diesel-range petroleum hydrocarbons 
were detected at concentrations of 1.8 to 3.2 mg/I, and oil-range petroleum hydrocarbons were 
detected at concentrations of 1.4 to 3.2 mg/I. These concentrations do not exceed Ecology's 
Model NPDES Permit Standard of 10 mg/I for diesel- and oil- range petroleum hydrocarbons. 
MTCA surface water cleanup levels, Ecology's Acute Freshwater SWQS, and NTR criteria are 
not available for petroleum hydrocarbons. 

RllFS Report, Former Tacoma Metals Facility 
19 June 2001 
q:lwp\19991996096.00\rifs-june 2001\final report 6-19.doc 

Page 6-3 



Section 7: Summary of RI Findings 

Soil impacted by metals (lead and chromium), petroleum hydrocarbons, cPAHs, and PCBs 
above applicable MTCA Method A or C industrial soil cleanup levels has been identified in 
various areas of the site. The estimated volumes (rounded to the nearest 100 cubic yards) of 
soil impacted by COCs above MTCA cleanup levels are as follows: 

• Metals (lead and chromium) exceeding 1,000 mg/kg and 500 mg/kg, respectively, 
approximately 11,400 cubic yards 

• Petroleum hydrocarbons exceeding 2,000 mg/kg, approximately 6,700 cubic yards 

• Total cPAHs exceeding 18 mg/kg, approximately 1,600 cubic yards 

• Total PCBs exceeding 17 mg/kg, approximately 1,000 cubic yards. 

Soil with diesel- and oil- range petroleum hydrocarbon concentrations above the proposed 
amended MTCA Method A industrial cleanup level of 2,000 mg/kg was further evaluated using 
Ecology's TPH Interim Policy. Based on the TPH Interim Policy evaluation, the petroleum 
hydrocarbon exceedance area can be limited to seven test pit locations, six of which coincide 
with cPAH exceedance areas. These test pit locations are located in the vicinity of the former 
creosoting plant in the southwestern corner of the site and west of the former red brick building 
where impacted soil extends to the water table. The remaining areas are located immediately 
south of the former redbrick building and in the eastern portion of the site within the metals 
exceedance area and are confined to the shallower soil (less than 3 feet bgs ). 

Metals and petroleum hydrocarbons are the most widespread of the COCs detected in site soil. 
Soil impacted by metals and petroleum hydrocarbons also includes those areas of the site 
where PCBs and cPAHs are present above their respective cleanup levels. The volumes of 
metals- and petroleum hydrocarbon-impacted soil potentially requiring remediation are 
discussed further in the FS portion of this report (Section 9). 

A significant source of petroleum hydrocarbons and cPAHs detected in site soil appears to be 
the former creosoting plant located in the southwestern corner of the site. A former hydraulic 
shear, located approximately 100 west of the red brick building, may be a source of petroleum 
hydrocarbons as hydraulic oil. The former creosoting plant and hydraulic shear also appear to 
be likely sources for LNAPL encountered at the site. 

Metal debris from historical site practices (scrapping and recycling) appear to be the source of 
the metals detected in site soil, particularly on the eastern portion of the site and on the northern 
unpaved area. Elevated concentrations of lead in the area immediately south of the former red 
brick building appears to correspond to the reported location of a lead-acid battery disposal 
area. Battery casing were discovered in the test pit at this location. PCB-containing 
transformers were reportedly destroyed and/or recycled during past activities at the site and are 
believed to be the most likely source of the PCBs detected in shallow soil on the eastern portion 
of the property. Metals- and PCB-impacted soil does not appear to be in contact with 
groundwater since the maximum depth interval in which concentrations exceed the cleanup 
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level is 4 to 6 feet bgs. In addition, most of the metals exceedance areas are located within the 
central and eastern portions of the site where groundwater elevations are typically lower than on 
the western portion of the site. Total and dissolved metals (RCRA eight and copper) 
concentrations above applicable cleanup levels and/or ARARs were not detected in 
groundwater samples collected from site monitoring wells except for an isolated detection of 
dissolved selenium in the sample collected from well MW-9 during the November 2000 
monitoring event. This result appears to be anomalous, as total selenium was not detected in 
site groundwater and dissolved selenium was not detected during other groundwater monitoring 
events (refer to Section 5.2.2). Dissolved cadmium was detected in one reconnaissance 
groundwater sample at a concentration slightly above Ecology's Acute Freshwater SWQS; 
however, this result is likely biased high due to suspended entrained soil particles in the sample. 

Carcinogenic PAHs were detected in unfiltered samples collected from site monitoring wells and 
in several reconnaissance groundwater samples. These compounds (with the exception of a 
low concentration of benzo(a)anthracene slightly above the reporting limit) were not detected in 
filtered samples. The unfiltered analytical results are believed to be biased high due to 
suspended entrained soil particles in the samples (refer to Section 5.2.4 ). Given the relatively 
low aqueous solubility and mobility of cPAHs in the environment, it is unlikely that cPAHs have 
impacted site groundwater. Similarly, it is unlikely that PCBs have impacted site groundwater. 
PCBs also have relatively low aqueous solubility and mobility in the environment. The low 
levels of PCBs detected in groundwater samples collected from monitoring wells MW-8(R) and 
MW-11 are considered to be anomalous. The PCBs results were detected in a single 
monitoring event and were not reproducible. The analytical results were also flagged by the 
analytical laboratory for matrix interference effects (refer to Section 5.2.3). 

Naphthalene and gasoline-range petroleum hydrocarbons were detected at concentrations 
above cleanup levels and/or ARARs in samples collected from one monitoring well located in 
the northwestern portion of the site [MW-8(R)]. Gasoline-range petroleum hydrocarbon 
concentrations above cleanup levels and/or ARARs were also identified at upgradient well 
MW-11. Groundwater is in contact with soil that contains petroleum hydrocarbon and cPAH 
concentrations above cleanup levels at two locations within the western portion of the property. 
These locations include the former creosoting plant area in the southwestern corner of the site, 
and the area around a former hydraulic shear, located approximately 100 feet west of the former 
red brick building. LNAPL was identified in test pits at both of these locations. LNAPL was also 
present in well MW-12, located in the former hydraulic shear area; however, petroleum 
hydrocarbon concentrations above cleanup levels and/or ARARs were not detected in 
groundwater samples collected from well MW-12. 

One source of groundwater contamination is believed to be the former creosoting plant located 
in the southwestern corner of the site. Petroleum hydrocarbons and PAHs (including cPAHs) 
were detected in the soil at 6 to 10 feet bgs in this portion of the site. Since groundwater is 
encountered at approximately 7 feet bgs in this portion of the site, the impacted soils are in 
direct contact with site groundwater. 

Groundwater at the site is influenced by tidal fluctuations of the Puyallup River. During high tide 
the general groundwater flow direction is away from the river, while at low tide, the general 
groundwater flow direction is toward the river. Based on average groundwater gradients at high 
and low tide, the net groundwater flow direction is toward the Puyallup River. The highest 
concentrations of naphthalene and gasoline-range petroleum hydrocarbons were detected in 
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the groundwater samples collected from well MW-8(R), located downgradient of the former 
creosoting plant. The lateral distribution of chemicals in groundwater in the western portion of 
the site is reflective of the mobility of these compounds in groundwater. An average 
groundwater seepage velocity of 82 feet per year was calculated based on slug test results. 
Hydraulic conductivities based on slug test results are consistent with those based on short
term pump tests conducted in a previous study (PGG 1992). The fate and transport of these 
chemicals in groundwater are discussed further in Section 8.3. 

Surface water runoff was observed to discharge along the western and eastern property 
boundaries as well as to the catch basins located within the eastern portion of the site. No 
surface water runoff was observed from the northern unpaved area to the north, beyond the 
northern property boundary. Surface water cleanup levels were exceeded for a number of 
compounds (metals, PCBs, and cPAHs) at locations were the surface water discharges from the 
site. 

Remedial options to address the findings of the RI are evaluated, and specific potential 
additional data needs identified, in the FS (refer to Section 9). 
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Section 8: Chemical Fate and Transport 

Due to the proximity of the site to the Puyallup River, the fate of chemicals in the environment 
and the rate at which they may travel toward potential receptors are of concern. Chemical fate 
and transport is also an important consideration in the evaluation of the effectiveness of 
remedial technologies (refer to Section 9). Computer modeling was used to assess the fate and 
transport of COCs identified at the site (refer to Sections 4 and 5). 

The results of the computer modeling performed to evaluate migration of COCs present in the 
unsaturated soil (at concentrations exceeding soil cleanup levels} to the underlying shallow 
groundwater zone are presented in this section. Groundwater beneath the western portion of 
the site has been impacted with naphthalene and petroleum hydrocarbons. The potential for the 
shallow impacted groundwater from this portion of the site to reach the Puyallup River has also 
been assessed. 

A general overview of the fate and transport in the subsurface is presented in Section 8.1 . 
Unsaturated zone modeling and groundwater migration assessment are discussed in 
Sections 8.2 and 8.3, respectively. 

8.1 Fate and Transport 

Chemical fate refers to a chemical's transformation, inter-media transfer, and ultimate 
disposition in the environment. Transport mechanisms are defined as those mechanisms that 
result in the movement of a chemical from one location to another within environmental media 
(soil, water, or air}. Because the site is adjacent to the Puyallup River, the fate of the chemicals 
identified at the site and the rate at which they may travel to potential receptors are of concern. 

Factors affecting chemical behavior in the environment include mode of release, chemical 
properties, and site-specific characteristics of soil and groundwater. Properties that are 
important to chemical mobility include solubility and the tendency to distribute between soil 
solids and the aqueous and vapor phases. The distribution between the soil and water phases 
is characterized by an equilibrium partitioning factor, Kd. This factor relates the chemical 
concentration sorbed to soil (Cs} to its dissolved concentration in soil water (C1}, as follows 
(Karickhoff 1984 }: 

K - cs 
d -

c1 
Partitioning to soil will result in a significant decrease in the rate of chemical movement in soil 
water (pore-water} and groundwater. However, it will not totally immobilize the chemical in the 
subsurface. 

Several mechanisms (i.e., specific types of chemical interactions with soil} can potentially 
contribute to an observed Kd value at a site. The importance of each mechanism is determined 
in part by the soil properties. One important mechanism involves the amount of organic carbon 
(or organic materials) in soil. Increasing amounts of natural organic materials (e.g., humic and 
fulvic acids} increase the capacity of the soil to sorb nonpolar organic chemicals. In general, the 
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amount of organic carbon tends to decrease with depth through a soil column. This appears to 
be case at the site, where the TOG content of the soil ranged from 16 percent near-surface to 
0.47 percent at approximately 15 feet bgs (refer to Table 3-1 ). Research and numerous 
laboratory and field studies have shown that in many soil/water systems, Kd is related to the 
fraction of organic carbon, F0 c. in soil and a property of the chemical [organic carbon-normalized 
soil partition coefficient (Koc)], as shown below: 

c 
K d=KocFoc=-s 

c1 
Thus, a knowledge of Foe for soils of interest and the Koc value for a chemical allows calculation 
of CJC1. If information on Cs is available, calculation of C1 is possible. Koc is referred to as an 
organic carbon-normalized soil partition coefficient and may be experimentally determined from 
measured Kd and Foe data for chemical/soil systems. 

In the unsaturated soil above groundwater, the equilibrium distribution of an organic chemical 
between the aqueous (soil moisture) and vapor phases and subsequent vapor migration 
through molecular diffusion may be important for the more volatile compounds. This distribution 
is typically characterized through use of the dimensionless Henry's Law Constant, Kh, as 
defined below: 

cg 
Kh = 

C, 

where C9 is the chemical concentration in the vapor phase. 

The mobility of metals in soil and groundwater is often more difficult to understand and predict 
than that of organics. Some metals can be present in one or several oxidation states, and each 
state exhibits its own chemistry in interacting with soil particles, soil organics, and other 
inorganic constituents (Tessler et al. 1979). 

The main process affecting the mobility of metals at the site is sorption to soil. The soil's 
capacity to sorb metal cations (positively charged ionic metals) is generally characterized by 
CEC. Surfaces of soil minerals possess negative charges. The negatives charges on soil 
mineral surfaces attract and accumulate dissolved cations. CEC is an aggregate quantity 
describing the degree to which cations will be retained on exchange sites. Soil exchange sites 
are typically occupied by the "major cations": (Ca, Mg, K, and Na) and not all these cations can 
be replaced by metal cations. When evaluating a given soil's relative capacity to retain metals, 
measured values from 5 to 15 milliequivalents of exchange capacity per 100 grams of soil 
(meq/100 g) are customarily regarded as medium CE Cs. Values greater than 15 meq/100 g are 
regarded as high CE Cs, while values less than 5 meq/100 g are considered to be low (EPA 
1977). CEC values measured from samples collected at the site ranged from 2.4 (15 feet bgs) 
to 26 meq/100 g (6 feet bgs) (refer to Table 3-1 ). The mobility of heavy metals in soil is also 
strongly influenced by pH. 

Metals such as arsenic and chromium are typically present in soil in anionic form (negatively 
charged ion). Anions are not retained on cation exchange sites, but instead may be retained in 
soil through other processes, including precipitation, formation of complexes, or anion exchange 
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sites. However, anions are retained less strongly by the soil matrix and are generally more 
mobile than cation metals. 

Chemical transport in site soil and shallow groundwater is affected by chemical properties but is 
also governed by physical properties such as water recharge and groundwater flow rate. The 
rate of surface water infiltration is the principal driving force for downward movement of 
chemicals present in the unsaturated zone. The variables controlling the movement of water 
through the saturated zone are the hydraulic conductivity and porosity of the saturated zone 
material and the hydraulic gradient (collectively referred to as "aquifer parameters"). Once 
chemicals have reached the saturated zone, physical transport mechanism such as advection, 
dispersion, and diffusion dominate. The interaction of these physical transport mechansims is 
complex and dependent on the aquifer parameters. 

Figure 8-1 depicts the conceptual site model showing the potential chemical migration pathways 
for the site. These pathways are as follows: 

• Unsaturated (vadose) zone vertical migration to shallow zone groundwater 

• Horizontal migration in the shallow zone groundwater from the site toward the Puyallup 
River (low tide scenario) 

• Horizontal migration in the shallow zone groundwater from the Puyallup River toward the 
site (high tide scenario). 

The soil/groundwater to air pathway was not considered significant because the COCs, 
detected at the site are more likely to partition into the liquid phase rather than the gaseous 
phase. 

The surface water pathway to the Puyallup River was not investigated because surface water 
runoff from the site exits the site boundaries to the south, east, and west (refer to Figure 3-8). 
Due to the presence of the man-made levee, there is no interaction of surface water runoff flow 
between the site and the Puyallup River. 

The chemicals detected in site soil and groundwater are identified in Sections 4 and 5 of this 
report, respectively. Chemicals detected in the soil above soil cleanup levels include metals, 
PCBs, cPAHs, and diesel- and oil-range petroleum hydrocarbons. Due to various attenuation 
mechanisms present at the site these chemicals are expected to be heavily adsorbed to soil, 
and their movement into the underlying shallow groundwater significantly retarded. This 
appears to be the case over the majority of the site, where chemicals are found predominantly 
within the uppermost 2 to 3 feet of soil (refer to Figures 4-1 through 4-4). The potential for these 
chemicals to leach from the shallow soil to the groundwater is discussed in Section 8.2. 

Carcinogenic PAH compounds and diesel- and oil-range petroleum hydrocarbons are also 
detected at concentrations exceeding soil cleanup levels in the deeper unsaturated (vadose) 
zone within two areas in the western portion of the site. Most notably in the vicinity of the test 
pits TP-2, TP-5, TP-49 (former creosoting plant location in the southwestern corner of the site), 
and in the vicinity of test pits TP-10, TP-11, and TP-55 (west of the former red brick building 
location). The highest concentrations of petroleum hydrocarbons and cPAHs were detected in 
soil samples collected from these areas of the site. The deeper impacted soil intercepts site 
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groundwater, as a result groundwater in the western portion of the site has also been impacted 
with naphthalene and petroleum hydrocarbons (gasoline-range) above groundwater cleanup 
levels and/or ARARs (refer to Figures 5-2 and 5-3). The potential for these chemicals to 
migrate within the shallow groundwater zone from their respective source areas to the Puyallup 
River is discussed in Section 8.3. 

8.2 Evaluation of Chemical Fate and Transport in Unsaturated 
Soil 

This section presents a summary of the modeling conducted for unsaturated soil at the site. 
The modeling approach is presented first, followed by the model input parameter values, model 
sensitivity analysis, and a discussion of the model results. 

8.2.1 Model Approach 

The objective of the modeling was to evaluate whether concentrations of selected COCs in site 
soil would result in their leaching to groundwater under site-specific soil and recharge 
conditions. Computer modeling was conducted using conservative input values and 
assumptions to simulate scenarios for downward migration of these constituents toward 
groundwater. 

8.2.1.1 Selected Chemicals 

The compounds selected for unsaturated zone modeling represent the range of chemical 
groups (metals, PCBs, cPAHs) detected in soil at the site and represent: 

• The highest (most conservative) chemical concentrations detected in soil samples. 

• A range of mobility in soil and/or groundwater based on physical/chemical characteristics. 

• Other chemicals that are of high environmental concern. 

The metals, arsenic, chromium, copper, lead, and mercury were selected for analysis. Lead 
and chromium were detected throughout the site, predominantly in shallow soil at 
concentrations above soil cleanup levels. Arsenic and mercury were included for analysis as 
"other chemicals" that are typically of high environmental concern. Copper was also selected 
for analysis due to its presence in some areas of the site at elevated concentrations. It should 
be noted that these metals were not detected at the site at concentrations exceeding soil 
cleanup levels. Three PCBs (Aroclors 1248, 1254, and 1260) were selected for analysis 
because these were the Aroclors detected in shallow soil at the site. Carcinogenic PAHs have 
been detected in unfiltered groundwater samples collected from wells located in the western 
portion of the site, an area where elevated cPAH concentrations were detected in site soil. 
Since low levels of cPAHs were detected in the shallow soil and in unfiltered reconnaissance 
groundwater samples collected in the eastern portion of the site, the following cPAHs were 
selected for analysis: chrysene, benzo(b )fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 
dibenz(a,h)anthracene, and benzo(a)anthracene. The noncarcinogenic naphthalene was also 
selected as a surrogate for high mobility PAHs. The rationale for selection of these COCs for 
modeling is summarized in Table 8-1. (Note: It is believed that the cPAHs detected in 
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groundwater samples from wells in the western portion of the site and reconnaissance 
groundwater samples in the eastern portion of the site are the result of suspended entrained soil 
particles in the water samples, as discussed in Section 5; however, to be conservative they 
have been included in the modeling.) 

8.2.1.2 Site Area Modeled 

Migration modeling was conducted for selected COCs detected in soil samples that were 
collected from the eastern portion of the site (generally east of the line of monitoring wells MW-1 
and MW-6). Soil sample results indicate that the eastern portion of the site contains higher 
metal and PCB concentrations compared to the western portion of the site. Carcinogenic PAH 
compounds are also present in shallow soil in this portion of the site. The modeled area 
represents impacted soil above cleanup levels that could potentially be left in place if migration 
modeling and leachability testing (SPLP) indicate that the COCs are unlikely to migrate beyond 
their initial zone of presence. As previously discussed, soil with COC concentrations above 
cleanup levels (cPAHs and petroleum hydrocarbons) have been identified to depths of 6 to 
10 feet bgs in the western portion of the site that has already resulted in groundwater impact. 
The potential migration of COCs in groundwater is discussed further in Section 8.3. 

8.2.1.3 Distribution of Chemicals in Unsaturated Soil Profile 

The concentrations of COCs detected in soil samples collected during the RI were used as the 
initial distribution of COCs in the soil profile. In some cases, soil samples were not collected at 
more than one or two depths between ground surface and groundwater. In such cases, results 
for various depths from multiple sampling locations within the same area were combined to 
establish a more complete soil concentration profile. 

8.2.1.4 Model Selected 

The VLEACH model version 2.2a (Varadhan et al. 1997) was selected to perform the fate and 
transport simulations for the site. The EPA has developed this model for screening-level 
evaluation of chemical mobility and has used it at many sites across the United States. 
Kennedy/Jenks Consultants has used this model numerous times to develop an understanding 
of vertical migration potential for many organic chemicals and metals in soils. 

VLEACH is a one dimensional finite-difference model that estimates the impact from 
mobilization and migration of a sorbed chemical in the vadose zone on the underlying 
groundwater over time. The model is used to show the movement of the chemical from the 
solid phase to the vapor phase (by gaseous diffusion) and from the solid phase to the dissolved 
phase in water (by advection in the liquid phase). Other attenuation mechanisms such as 
biodegradation or dispersion are not accounted for by this model and therefore, the model 
results provide a conservative estimate of chemical transport. Chemical transport mechanisms 
are simulated from initial conditions defined by the user. For each time step in the simulation, 
the total mass in each cell is re-calculated and re-equilibrated for each phase. 

8.2.1.5 Model Assumptions 

The results of the simulations are considered screening-level values based on site-specific data, 
literature-derived input parameters, and assumptions. Parameter values are provided in 
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Section 8.2.1.6. Several assumptions were made in performing the model simulations resulting 
in "conservative" model results (i.e., favoring leaching to groundwater). These assumptions are 
as follows: 

• No Degradation. The VLEACH model does not account for environmental degradation 
pathways such as biodegradation of PAHs or chemical precipitation of metals, and other 
attenuation mechanisms such as transverse dispersion of chemicals in soil water. These 
natural attenuation mechanisms will generally reduce chemical concentrations in soil and 
decrease the potential of the chemical to reach groundwater. The VLEACH model design is 
therefore, inherently biased toward protection of groundwater quality. 

• Conservative Initial Chemical Concentration. The simulations were performed to an 
observed average depth of 10 feet to groundwater. Chemical concentration data for every 
foot of the soil column were constructed by combining the maximum concentrations 
detected at various depths from different locations as described in Section 8.2.1.3. 

8.2.1.6 Model Input Parameters and Values 

Input parameters to the model include soil- and chemical-specific parameters and model run 
parameters. The key input parameters, their values, and rationale for the selected values are 
presented below. Input files containing input parameter values for the simulations are included 
in Appendix N. 

• Soil Input Values. Key soil characteristic input parameters including the recharge rate, dry 
bulk density, porosity, volumetric water content, and Foe used in the simulations were directly 
measured or calculated based on site-specific data. These characteristics are as follows: 

• Recharge. A recharge rate of 0.03 feet per year, equal to one percent of the total 
incident rainfall of approximately 3 feet per year (online data available from Western 
Regional Climate Center), was assumed for the site. This recharge rate was selected 
based on (1) presence of buildings on site and (2) presence of a competent pavement 
cap. 

• Foe (Fraction of Organic Carbon). An Foe value of 0.03 was calculated as 3 percent of 
the weighted total organic carbon values in unsaturated zone soil samples (MW-8-6-6.5 
and MW-9-1 0. 5-11 ) collected at the site. 

• Soil Bulk Density, Porosity, and Water Content. A soil dry bulk density of 1.35 grams per 
milliliter (g/ml) was calculated based on site-specific porosity and specific gravity of soil 
samples collected at the site. A porosity value of 0.49 and water content of 0.26 were 
used based on the average of measured values in the soil samples. 

• Depth to Groundwater. A depth to groundwater of 10 feet was used in the simulations 
based on the average depth of groundwater at the site during high tide. 

8.2.1.7 Chemical Input Parameters 

Key chemical input parameters used in the simulations were obtained from literature sources 
and include Koc (organic carbon-normalized soil partition coefficient), Kh (Henry's Law Constant), 
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and free air diffusion coefficient (Di). The chemical input values used for the simulations are 
summarized in Table 8-2. 

8.2.1.8 Model Sensitivity Analysis 

The impact of varying several input parameters on soil water chemical concentrations over time 
was evaluated in a sensitivity analysis. The chemical-specific input values were not varied 
during this evaluation. Varying water recharge rate had a significant impact on migration rates 
of PAHs but not on metals. However, even when the recharge rate was increased to 80 percent 
of the average annual rainfall amount, the PAH concentrations in groundwater remained low. 
Changing the values of other parameters did not cause the predicted chemical concentrations at 
the water table to vary significantly. 

8.2.1.9 Model Results and Discussion 

The predicted distributions of aqueous chemical concentrations with depth were used to obtain 
the concentrations at the bottom of the soil column in contact with groundwater. The aqueous 
concentrations at the water table increased during the 500 years simulation time for all 
chemicals. The chemical concentrations predicted after 500 years are presented in Table 8-3. 
The results indicate that these chemicals are essentially immobile under the environmental 
conditions simulated. A combination of low water recharge rate and relatively high sorption 
partitioning caused only minimal downward migration of the selected COCs. The predicted 
immobility of these COCs at the site is consistent with results observed at many other sites and 
under a variety of environmental conditions. 

Based on the modeling results, it appears that the concentrations of metals, PCBs, and PAHs 
(including cPAHs) detected in shallow soil at the site, are unlikely to leach to the groundwater, if 
left in place, provided surface water recharge is minimized. 

A number of samples representing the range of metal concentrations found at the site were 
analyzed using the SPLP (refer to Tables 4-8A and 4-88). The SPLP is similar to the TCLP 
used to characterize hazardous waste; however, the amount of acidity used in the test is 
significantly less, using a dilute nitric/sulfuric acid mixture. The SPLP was developed to 
simulate leaching under acid rain conditions and therefore better simulates the type of leaching 
likely to occur from infiltration of precipitation through the unsaturated soil column at the site. A 
range of total lead concentrations were analyzed using the SPLP. In the case of arsenic, 
barium, cadmium, chromium, copper, mercury, selenium, and silver, the sample containing the 
highest total metal concentration was analyzed using the SPLP. 

The SPLP results indicate that low concentrations of barium (0.672 mg/I), copper (0.005 mg/I), 
lead (up to 0.07 mg/I), and mercury (0.0021 mg/I) leached from the soil samples (refer to 
Table 4-8A). This suggests the potential for movement of these metals beyond their initial zone 
of presence, if precipitation is allowed to infiltrate through the soil column, as indicated by the 
models sensitivity to surface water recharge. However, these metals have not been detected in 
site groundwater at or above surface water cleanup levels and/or ARARs suggesting that site 
conditions have limited the ability for metals to leach from site soil. 

Select samples containing the highest concentrations of cPAHs were also analyzed using the 
SPLP (refer to Table 4-88). None of the cPAHs leached from the samples. Some of the more 
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mobile noncarcinogenic PAHs leached, again indicating the potential for movement of these 
chemicals beyond their initial zone of presence, if precipitation is allowed to infiltrate through the 
soil column. It should be noted that in the samples selected for analysis, naphthalene was not 
detected at an elevated concentration and was therefore not observed to leach from the sample 
tested. Naphthalene was chosen in the model to represent the more mobile PAHs due to its 
overall higher concentration in site soil. The presence of naphthalene in groundwater in the 
western potion of the site is indicative of its mobility in the environment when present in soil at 
higher concentrations. 

8.3 Evaluation of Fate and Transport of Chemicals in Shallow 
Groundwater 

As previously discussed, groundwater in the western portion of the site has been impacted by 
gasoline-range petroleum hydrocarbons and naphthalene (a constituent hydrocarbon) at 
concentrations exceeding surface water cleanup levels. Carcinogenic PAH compounds were 
detected in unfiltered groundwater samples collected from this portion of the site. While it is 
believed the results are an artifact of the sampling method (i.e., suspended entrained soil 
particles in the sample), these compounds have been included in the groundwater migration 
modeling in order to be conservative. Although benzene was not detected in site groundwater 
above cleanup levels and/or ARARs, it was included in the modeling since it is a mobile 
carcinogenic constituent of petroleum hydrocarbons. These compounds are expected to move 
in the direction of groundwater flow. Potential transport of benzene, cPAHs, and naphthalene 
within the shallow zone toward the Puyallup River at concentrations close to cleanup levels 
and/or ARARs is evaluated in this section. 

8.3.1 Transport Scenario and Assumptions 

Transport of benzene, cPAHs, and naphthalene in shallow groundwater toward the Puyallup 
River was evaluated under very conservative (i.e., favoring migration to the river) scenarios and 
assumptions as described below. 

• Groundwater flow at the site is influenced by the tidal fluctuations of the Puyallup River, as 
discussed in Section 3.3.1. At low tide, groundwater flow is toward the Puyallup River. 
During high tide, groundwater recharge occurs along the river bank which causes a reversal 
in the groundwater gradient across the majority of the site (i.e., groundwater flow is away 
from the river). For the purpose of this evaluation, it has been assumed that groundwater 
flow is predominantly toward the river. This will provide a conservative estimate of transport 
within the shallow groundwater zone. 

• The concentrations of all cPAH compounds were added to obtain a total cPAH value (refer 
to Table 5-8). This total concentration was then used along with the K0 c value for the most 
mobile cPAH compound, dibenz(a,h)anthracene, to evaluate cPAH compound migration in 
groundwater. As such, this is a conservative approach to modeling of cPAH migration. 

• Migration of the selected compounds was evaluated over a distance of approximately 
300 feet between the location of well MW-8(R) and the Puyallup River along the general 
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direction of groundwater flow. Well MW-8(R) has consistently contained the highest 
concentrations of the selected COCs. 

• Two groundwater flow rates were used in chemical migration evaluation. A conservatively 
fast rate was estimated based on the highest hydraulic conductivity of 0.05 centimeters per 
hour (cm/hr) (140 feet per day) measured at the site during a short-term pumping test (PGG 
1992), and a second slower rate based on a hydraulic conductivity value of 0.011 cm/hr 
measured in well MW-8(R) using slug tests. A hydraulic gradient of 0.008 was used based 
on the 13 February 2001 data (refer to Figure 3-58). A value of 0.004 has been used 
elsewhere in this report based on the more typical observations of water levels in wells. 

• No degradation, whether biological, chemical, etc., were assumed for the selected 
compounds. 

• An infinite source of the selected compounds was assumed to provide maximum mass in 
groundwater. 

8.3.2 Evaluation Methodology 

The model BIOSCREEN Version 1.3 (EPA 1996b) was used to simulate movement of the 
selected COCs from the location of well MW-8(R) toward the Puyallup River. BIOSCREEN is a 
two-dimensional analytical screening model developed by the EPA to simulate lateral migration 
of organic compounds dissolved in groundwater due to the processes of advection, dispersion, 
sorption, and biodegradation. In this evaluation, the results of model simulation in the absence 
of biodegradation are used to provide a conservative migration assessment. Additionally, the 
assumptions presented in Section 8.3.1 were used to determine the input values to the model. 
The key input values used in the model for each compound are summarized in Table 8-4. 

The BIO SCREEN model results are typically most sensitive to groundwater flow rate and 
retardation factor. The highest value of conductivity measured at the site and typical values of 
K0 c available in the literature for the selected compounds were used in the simulations. 
Therefore, it is expected that a reasonable range of variability in these parameters has been 
accounted for in the simulations. The BIOSCREEN modeling input parameters and the 
numerical simulation results are presented in Appendix 0 . 

8.3.3 Findings 

The model results , presented on the figures in Appendix 0, depict the compound concentrations 
along the centerline of the groundwater plume. The results indicate that even under the 
conservative assumptions and two values of hydraulic conductivity used, naphthalene and 
cPAHs are not expected to migrate beyond the northern property boundary toward the Puyallup 
River. Benzene (the most mobile of the compounds modeled) may be present beyond the 
property boundary at concentrations below the cleanup levels and/or ARARs presented in this 
report. It should be noted again that the simulations included an assumption that groundwater 
continuously flows toward the river. However, during high tides the reversal in hydraulic 
gradient causes groundwater movement onto the site and reversing the direction of chemical 
migration. Additionally, the alternating groundwater flow direction causes mixing of oxygenated 
river water with ambient groundwater that is expected to enhance aerobic biodegradation of all 
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hydrocarbons, and specifically the relatively highly biodegradable benzene. Therefore, the 
model results may over-estimate the migration distance and concentrations of benzene between 
the site and the Puyallup River. 

RllFS Report, Former Tacoma Metals Facility 
19 June 2001 
q:\wp\1999\996098.00\rifs-june 2001\flnal report 6-19.doc 

Page 8-10 



Section 9: Feasibility Study 

The FS is presented in two sections: the first addresses the selection of cleanup standards, and 
the second presents the rationale for selecting remedial actions for the site. 

9.1 Selection of Cleanup Standards 

This section, which addresses the selection of cleanup standards for the site, is presented in 
seven subsections. 

• Section 9.1 .1 presents the chemicals and media of concern for the site 

• Section 9.1.2 discusses potential receptors and exposure routes 

• Section 9.1 .3 describes MTCA Method A, B, and C cleanup levels 

• Section 9.1.4 describes ARARs for the site 

• Section 9.1.5 identifies and provides justification for cleanup levels and/or ARARs used for 
the site (collectively referred to as "site cleanup levels") 

• Section 9.1.6 presents the points of compliance for attainment of soil , groundwater, and 
surface water site cleanup levels 

• Section 9 .1. 7 presents an estimate of the areas and volume of site media that exceed site 
cleanup levels. 

9.1.1 Chemicals and Media of Concern 

During performance of the RI, the distribution and concentration of COCs in site media (soil, 
groundwater, surface water) that exceed MTCA cleanup levels and/or ARARs were delineated. 
Summaries of these COCs, the media in which they were detected, and their concentration 
ranges are presented in Table 9-1. In general, the site can be characterized by having 
widespread low-level chemically impacted soils with a few localized "hot spots." 

9.1.2 Potential Receptors and Exposure Routes 

9.1.2.1 Potential Human Receptors 

Human receptors include current and future populations at and adjacent to the site. The site is 
currently unused but was previously developed for industrial use. The proposed future use of 
the site is unknown at this time; however, given the site's location in an area zoned for industrial 
land use, it is anticipated that any future land use will be of an industrial nature. Future potential 
site receptors include workers (e.g., employees who work at the site) and authorized visitors. 
These individuals could ingest small quantities of soil or surface water, absorb chemicals 
through their skin, or inhale chemicals adsorbed to fugitive dust particles. Dermal adsorption , 
ingestion, and inhalation of surface and subsurface soils are considered to be the most 
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important exposure routes. However, the risks posed by widespread, low-level contamination 
may be mitigated by an asphalt pavement surface that would be required over the majority of 
the site as part of any future site development. 

The site has been investigated to a maximum depth of approximately 24 feet bgs; however, the 
majority of the site investigations terminated at a depth of 10 to 12 feet bgs or less, which 
correlates with the top of the water table (refer to Section 3.2.1 ). Shallow subsurface 
stratigraphy beneath the site includes both fill and native deltaic units (refer to Figures 3-1, 3-2, 
and 3-3). A significant amount of wood type debris is encountered across the site beginning at 
depths of approximately 3 to 9 feet bgs. The thickness of the wood debris layer varies from a 
few feet at the eastern end of the site to possibly 18 feet (or more) at the western end of the 
site. Abundant metal, glass, and other miscellaneous debris are encountered at the eastern 
end of the site typically within the uppermost 4 feet of the fill material. Shallow groundwater has 
been identified at depths of approximately 7 to 12 feet bgs depending on tidal influences and 
location on the site. The net groundwater flow direction is toward the Puyallup River; however, 
actual flow direction is controlled by tidal fluctuations (refer to Figures 3-4A and 3-48 through 
3-6A and 3-68). 

No production wells use the shallow zone locally; therefore, groundwater ingestion via the 
shallow saturated unit is not a viable exposure pathway. 

Due to the industrial zoning of the area, it is very unlikely that the site and surrounding area will 
become residential in the future. Therefore, the exposure routes and development of remedial 
action objectives are based on an industrial land use scenario. 

9.1.2.2 Potential Ecological Receptors. 

Onsite ecological receptors could include birds, reptiles, and mammals. Exposure to site 
chemicals can occur through ionic uptake in plants, ingestion of contaminated soil or surface 
water by ground-feeding organisms, direct contact, or indirect ingestion through 
bioconcentration in the food chain. These risks may also be mitigated by an asphalt pavement 
surface that would be required over the majority of the site as part of any future site 
development. Some aquatic organisms could potentially ingest or dermally absorb surface 
water or shallow zone groundwater originating from the site that discharges to the Puyallup 
River. However, available modeling results indicate that it is unlikely that site contaminants 
could migrate to the Puyallup River, at concentrations exceeding cleanup levels and/or ARARs 
(refer to Section 8.3). 

The site was excluded from a terrestrial ecological evaluation since all proposed remedial 
alternatives identified in the FS included a low permeability cap and institutional controls 
(refer to Section 9.2.2.5). 

9.1.3 MTCA Cleanup Levels 

MTCA cleanup levels are risk-based numbers used to evaluate risks to human health and the 
environment at the site. MTCA outlines three basic approaches (Methods A, B, and C) for 
establishing cleanup levels. Method A cleanup levels are established at concentrations at least 
as stringent as those specified in WAC 173-340 Tables 1, 2, and 3 and applicable state and 
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federal laws. Methods B and C cleanup levels are based on risk assessment procedures 
[WAC 173-340-700(4)(c)] for residential and industrial land use scenarios, respectively. 

WAC 173-340-700(3)(a) and -704 authorize Method A cleanup levels for some cleanup actions. 
Method A is appropriate for routine cleanups involving relatively few hazardous substances and 
for sites where numerical standards are available for indicator hazardous substances. Given 
the complexity of the site and the variety of chemical compounds detected [petroleum 
hydrocarbons, metals, voes, PAHs (including cPAHs), and PCBs], relying only on MTCA 
Method A cleanup levels is not appropriate for the site. However, in accordance with CLARC II 
tables (Ecology 1996b, page 5) use (mixing) of Method A cleanup levels is acceptable when 
using Method B or C cleanup levels. 

Method B is the standard method for determining cleanup levels under a residential land use 
scenario for soil, groundwater, surface water, and air. Cleanup levels for individual hazardous 
substances are established using applicable state and federal laws or the risk assessment 
equations specified in WAC 173-340-720 through -750. 

Method C is a conditional method for establishing cleanup levels. Method C provides cleanup 
levels that protect human health and the environment under an industrial land use scenario. 
Method C can be used where the cleanup action can be shown to comply with applicable state 
and federal laws, to use all practical methods of treatment, and to implement institutional 
controls. Method C can be used when the site is classified as an industrial site that meets the 
criteria for establishing the soil cleanup levels described in WAC 173-340-745. Method C 
cleanup levels, based on the risk assessment equations in WAC 173-340-720 through -750, 
must be as stringent as cleanup levels established under applicable state or federal laws and 
must be estimated to result in no significant adverse effects on the protection and propagation 
of aquatic and terrestrial life. 

9.1.4 Potential ARARs 

MTCA requires that all cleanup actions comply with ARARs [WAC 173-340-710(1 )(a)]. MTCA 
presents the definitions for ARARs [WAC 173-340-710(2) and (3)] as follows: 

• Applicable requirements include" ... those cleanup standards, standards of control, and 
other environmental protection requirements, criteria, or limitations promulgated under state 
or federal law that specifically address a hazardous substance, cleanup action, location, or 
other circumstance at the site." 

• Relevant and appropriate requirements include " ... those cleanup standards, standards of 
control, and other environmental requirements, criteria, or limitations established under state 
or federal law that, while not legally applicable to the hazardous substance, cleanup action, 
location, or other circumstance at a site, address problems or situations sufficiently similar to 
those encountered at the site that their use is well suited to the particular site." 

ARARs can be location-, action-, or chemical-specific. Location-specific ARARs address 
restrictions on activities or permissible chemical concentrations in a particular location. 
Potential location-specific ARARs include: 
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• The Shoreline Management Act of 1971 (Chapter 13.10 of City Code) requires construction 
activities within 200 feet of the shoreline to be performed in accordance with applicable City 
codes. This ARAR applies to site improvements, such as construction of a cap and storm 
drain up grades. 

Action-specific ARARs regulate technologies or activities that involve handling or treating 
hazardous wastes. Action-specific ARARs are typically technology- or activity-based 
requirements or limitations. Table 9-2 describes the potential action-specific ARARs for the site. 

Chemical-specific ARARs are typically health- or risk-based numerical values that result in 
acceptable concentrations of chemical concentrations that may be detected in or discharged to 
the environment. Chemical-specific ARARs for surface water include Ecology's Acute 
Freshwater SWQS established under WAC 173-201A, the NTR for the Consumption of 
Organisms Only established under 40 CFR 131.36, and Ecology's Model NPDES Permit 
Standards established under WAC 173-226. The ARARs for chemicals detected at the site are 
identified on applicable analytical tables presented in Sections 4, 5, and 6 of this report. 
Chemicals exceeding chemical-specific ARARs are summarized in Table 9-1 . 

9.1.5 Identification and Justification of Site Cleanup Levels 

9.1.5.1 Soil Cleanup Levels 

This section identifies appropriate site cleanup levels for soil. Site cleanup levels may be 
cleanup levels identified in MTCA or other ARARs. Both MTCA cleanup levels and chemical
specific ARARs are generally derived based on established equations or empirical studies for 
protection of human health and/or the environment. MTCA allows modification of the cleanup 
level values to address (1) background concentrations (such as metals) in the vicinity of the site 
[WAC 173-340-700{4)(d)] and (2) the practical quantification limits (PQLs) of an analyte 
(WAC 173-340-707), where the MTCA cleanup level is below a respective PQL. PQLs, based 
on current limitations of analytical procedures, are identified in Ecology's Implementation Memo 
No. 3 (Ecology 1993). 

The site meets the criteria for use of MTCA Method C industrial soil cleanup levels as identified 
in WAC 173-340-706 and WAC 173-340-745. Consequently, MTCA Method C industrial 
cleanup levels will be used to evaluate the need for soil remedial action at the site. Where there 
are no available Method C industrial soil cleanup levels (e.g., lead, chromium), MTCA Method A 
industrial soil cleanup levels will be used (WAC 173-340-704). For petroleum hydrocarbons, the 
proposed amended MTCA Method A industrial soil cleanup levels will be used (Ecology 2001 ). 

Soil cleanup standards based on the protection of potable groundwater (i.e., drinking water) 
[WAC 173-340-745(4)(a)(ii)(A)], using 100 times the groundwater cleanup level provided in 
WAC 173-340-720, are not considered applicable to the site. Ecology derived this "safety 
factor" using empirical methods, and it is applied consistently to all compounds, regardless of 
their potential leachability and aqueous mobility. This "safety factor" appears to be overly 
conservative for a number of compounds encountered at the site (e.g. , diesel- and oil-range 
petroleum hydrocarbons, metals, cPAHs, and PCBs). 
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Soil cleanup standards based on the protection of potable water are also not applicable 
because shallow groundwater at the site is not considered a potential future source of potable 
water due to its proximity to the Puyallup River (refer to Section 3.3). Since groundwater at the 
site discharges to surface water (Puyallup River), soil cleanup standards based on the 
protection of surface water [WAC 173-340-740(3)(b)(v)] are more appropriate for the site; 
however, Ecology has not established methods to calculate soil cleanup levels that are 
protective of surface water. 

Ecology does allow soil concentrations above MTCA soil cleanup levels to remain at a site if it 
can be demonstrated that higher soil concentrations are protective of groundwater [WAC 173-
340-745(4)(a)(ii)(A)]. Ecology has accepted a more appropriate method to assess the potential 
leachability of both organic and inorganic contaminants from soil as an alternative to using 100 
times the groundwater cleanup level discussed above. This method includes performance of 
leaching tests (SPLP) to assess "worst-case" leachability of contaminants present in soil in 
accordance with WAC 173-340-740(4)(a)(ii)(A). 

As indicated in the Section 8 of this report (chemical fate and transport), the leachability of 
COCs detected at the site is most sensitive to surface water infiltration. In lieu of appropriate 
soil cleanup standards to address protection of surface water, this FS will use the SPLP in 
conjunction with the need for surface water infiltration engineering controls to address soil 
concentrations that are protective of surface water (and groundwater) at the site. 

9.1.5.2 Groundwater Cleanup Levels 

This section identifies appropriate site cleanup levels for groundwater. Groundwater standards 
for the protection of human consumption are not appropriate for shallow zone groundwater at 
the site since the shallow zone groundwater is not considered a potential future source of 
potable water. Since shallow zone groundwater at the site discharges to the Puyallup River, 
site groundwater cleanup levels that are protective of surface water are appropriate. These 
include: 

• MTCA Method Band C surface water cleanup levels established in WAC 173-340-730, 
which are risk-based cleanup levels developed for protection of human health and are 
based on consumption of food fish and shellfish. MTCA Method B and C surface water 
cleanup levels are tabulated in Ecology's CLARC II database (Ecology 1996b). 

• Ecology's Acute Freshwater SWQS established in WAC 173-201A. These ARARs were 
derived for protection of aquatic organisms that may inhabit waters of the state, including the 
Puyallup River, which is adjacent to the site. (Note: Ecology's Acute Freshwater SWQS for 
certain metals are hardness dependent and have been calculated using equations provided 
in WAC 173-201A based on an average groundwater hardness of 180 mg/I measured 
during the RI.) 

• NTR established in 40 CFR 131.36. These ARARs were derived for those states not 
complying with the Clean Water Act [40 CFR, Part 303(c)(2)(8)] . All waters assigned to the 
following use classifications as defined in WAC 173-201-045 [fish and shellfish, fish, water 
supply (domestic), recreation] are subject to this re~ulation. The NTR criteria for the 
consumption of organisms only, based on a 1 x 10- risk, are considered most applicable to 
the site. 
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Since no surface water cleanup levels have been established for petroleum hydrocarbons under 
MTCA, Ecology's Model NPDES Permit Standards for surface water discharge (WAC 173-226) 
will be used for petroleum hydrocarbons. These ARARs were developed to regulate the amount 
of pollution allowed in lakes, streams, bays, and groundwater as required by the federal Clean 
Water Act (40 CFR 131.36) and the state Water Pollution Control Act (90.48 RCW). 
Specifically, these ARARs are based on the protection of surface water from leaking UST sites 
containing diesel contamination. These ARARs are considered applicable given the types of 
compounds encountered in soil and groundwater at the site. Ecology's Model NPDES Permit 
Standard for gasoline-range petroleum hydrocarbons is the same as the MTCA Method A 
groundwater cleanup level for gasoline-range petroleum hydrocarbons. Other VOCs typically 
associated with petroleum hydrocarbons (BTEX) have not been detected above MTCA surface 
water cleanup levels and/or other chemical-specific ARARs. 

Use of these standards as cleanup levels meets the requirements of MTCA established in WAC 
173-340-720(6)(d) for protection of shallow groundwater discharging to an adjacent surface 
water body. 

9.1.5.3 Surface Water Cleanup Levels 

This section identifies appropriate site cleanup levels for surface water. Site surface water 
cleanup levels will be the same as those identified for groundwater, since the groundwater 
cleanup levels are based on the protection of surface water. (Note: Ecology's Acute Freshwater 
SWQS for certain metals are hardness dependent and have been calculated using equations 
provided in WAC 173-201A based on an average surface water hardness of 31 mg/I measured 
during the RI. This could result in different cleanup levels for these metals in surface water and 
groundwater at the site.) 

9.1.5.4 Summary of Proposed Site Cleanup Levels 

Proposed site cleanup levels for COCs in soil, groundwater, and surface water are summarized 
in Table 9-3. This table also includes proposed site cleanup levels for other petroleum 
hydrocarbon-related compounds (diesel-range hydrocarbons, BTEX) that have been detected in 
site groundwater and/or surface water at concentrations below the proposed site cleanup levels. 
The table also includes proposed groundwater cleanup levels for cPAHs. Carcinogenic PAH 
compounds were detected in unfiltered samples at concentrations exceeding the proposed site 
groundwater cleanup levels. These compounds were not detected in filtered samples above the 
method reporting limit [with the exception of a low concentration of benzo(a)anthracene slightly 
above the laboratory reporting limit]. The proposed site cleanup levels have been used to 
evaluate the need for remedial action at the site; however, exceedance of the site cleanup 
levels does not necessarily indicate that remedial action is required. Final cleanup levels for the 
site will be identified by Ecology in the Corrective Action Plan (CAP). 

9.1.6 Points of Compliance 

The point of compliance, which is based on the expected exposure pathway, is the point (or 
points) where cleanup levels established for the site are to be achieved. The following complete 
exposure pathways have been identified for the site (refer to Section 9.1.2). The first complete 
exposure pathway is human and ecological exposure to COCs at this site via direct contact or 
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ingestion of site soils. The second complete exposure pathway is aquatic organisms that may 
be exposed to COCs through ingestion or direct contact with surface water or shallow zone 
groundwater discharging to the Puyallup River. 

To address these potential exposure pathways, the following points of compliance are proposed 
for site media: 

• Soil - The point of compliance for soil will be throughout the site to a depth of 15 feet below 
grade (the reasonable maximum depth of soil excavation for development purposes) based 
on WAC 173-340-740(6). MTCA recognizes that for cleanup actions that involve 
containment of hazardous substances, soil cleanup levels will not be met at the points of 
compliance. In these cases, the cleanup action may be determined to comply with cleanup 
standards, provided the compliance monitoring is designed to ensure the long-term integrity 
of the containment system, and other requirements for containment technologies in WAC 
173-340-360(8) are met. Addressing COCs in site soils also reduces concerns regarding 
exposure of potential ecological receptors to these chemicals in surface water that could 
potentially discharge from the site, as well as impacts to shallow groundwater. 

• Shallow Zone Groundwater - MTCA defines the point of compliance for groundwater as 
being throughout the site from the uppermost level of the saturated zone extending vertically 
to the lowest most depth that could potentially be affected by the site [WAC 173-340-
720(6)(b)]. However, MTCA also recognizes that a site where affected groundwater flows to 
nearby surface water, cleanup levels may be based on the protection of surface water (refer 
to Section 9.1.5). At these sites, a conditional point of compliance [WAC 173-340-720(6)(d)] 
may be established in surface water as close as technically possible to the point of 
groundwater discharge to the surface water. Establishment of a conditional point of 
compliance is appropriate for this site. No seep discharges from the site have been 
identified along the bank of the Puyallup River adjacent to the site. Therefore, the 
conditional point of compliance for the site will be established in onsite shallow zone 
monitoring wells located along the northern property boundary closest to the river [i.e., wells 
MW-8(R), MW-4(R), MW-5, MW-6, MW-9, and MW-2]. 

• Surface Water Runoff- The point of compliance for surface water is the point or points of 
discharge from the site to surface waters of the state based on WAC 173-340-730(6). 
Although the site is adjacent to the Puyallup River, it is separated by a man-made levee, 
therefore, there is no interaction of surface water runoff flow between the site and the river. 
For practical purposes, the surface water points of compliance will be established at those 
points where the surface water discharges from the site. 

9.1.7 Estimated Areas and Volume of Site Material That Exceed MTCA 
Cleanup Levels and/or ARARs 

9.1.7.1 Soil 

Figures 4-1 through 4-4 show the lateral and vertical extent of soil with COCs (metals, PCBs, 
cPAHs, and petroleum hydrocarbons) exceeding site cleanup levels. Elevated concentrations 
of metals in soil have been detected close to the northern property boundary. Given the flat 
topography of the site, the site drainage patterns (refer to Figure 3-8), and the fact that this 
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portion of the site has historically not been paved, surface water flow beyond the northern 
property boundary is likely to have been limited in favor of surface water infiltration. Therefore, 
metals-impacted soil is not expected to extend a significant distance beyond the northern 
property boundary. The estimated volumes of soil exceeding site cleanup levels are 
summarized in Table 4-9. 

9.1.7.2 Groundwater 

As previously discussed, site groundwater cleanup levels are based on protection of surface 
water in the Puyallup River. Compliance with surface water standards is measured in surface 
water at the point where the groundwater discharges to surface water. Because the Army 
Corps of Engineers levee separates the site from the Puyallup River, compliance with site 
cleanup levels has been assessed at a conditional point of compliance located along the 
northern property boundary, closest to the Puyallup River [wells MW-8(R), MW-4(R), MW-5, 
MW-6, MW-9, and MW-2). 

Groundwater samples collected from monitoring well MW-8(R) contained COCs at 
concentrations exceeding site groundwater cleanup levels for naphthalene and gasoline-range 
petroleum hydrocarbons. The maximum concentration of naphthalene was 8,500 µg/I, which 
exceeds Ecology's Acute Freshwater SWQS of 2,300 µg/I. The maximum concentration of 
gasoline-range petroleum hydrocarbons (39,000 µg/I) exceeds Ecology's Model NPDES Permit 
Standard of 1,000 µg/I. Gasoline-range petroleum hydrocarbons were also detected in 
groundwater samples collected from upgradient well MW-11 at concentrations exceeding site 
groundwater cleanup levels. (Note: Carcinogenic PAHs were also detected in unfiltered 
groundwater reconnaissance and monitoring well samples above site groundwater cleanup 
levels. As previously noted in Sections 5.1 and 5.2, the presence of cPAHs in monitoring well 
and reconnaissance groundwater samples may be an artifact of the sampling methods and are 
not considered representative of site groundwater quality.) 

The lateral extent of the naphthalene and petroleum hydrocarbons in site groundwater are 
shown on Figures 5-2 and 5-3, respectively. Given the groundwater flow direction in this portion 
of the site and the areas of deep soil impact, the source of the groundwater contamination 
appears to be in the vicinity of a former creosoting plant located in the southwestern corner of 
the site. The distribution of contaminants within the plume appears to reflect the relative 
mobility of the COCs. Groundwater impact related to the other area of deep soil impact, in the 
vicinity of test pits TP-10, TP-11, TP-55, and well MW-12 (west of the former red brick building), 
appears to be limited to the presence of free product (LNAPL) on the water table. 

Based on the groundwater migration modeling presented in Section 8.3, naphthalene is not 
expected to migrate passed the northern property boundary. Gasoline-range petroleum 
hydrocarbons were not modeled. Benzene, a carcinogenic and mobile constituent of gasoline, 
was modeled as a surrogate. The highest concentrations of benzene (25 µg/I) were detected in 
the groundwater samples collected from well MW-8(R), where the highest concentrations of 
gasoline-range petroleum hydrocarbons (39,000 µg/I) were detected. The highest benzene 
concentrations did not exceed the site groundwater cleanup levels. The modeling indicated that 
benzene may be present beyond the northern property boundary (at concentrations below site 
groundwater cleanup levels), based on the very conservative assumptions used in the modeling 
(refer to Section 8.3). 
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9.1.7.3 Surface Water 

Surface water from the site does not discharge into the Puyallup River. The points of 
compliance for site surface water cleanup levels are the points where surface water discharges 
from the site. Currently, surface water discharges from the site along the eastern and western 
property boundaries as well as via catch basins located within the eastern portion of the site 
(refer to Figure 3-8). Surface water runoff occurs during and after rain events that produce 
sufficient water to create runoff. The quality of surface water discharging from the eastern and 
western property boundaries was evaluated during the RI. Surface water discharging from the 
site along the along the eastern and/or western property boundaries exceeded site surface 
water cleanup levels for metals, cPAHs, and PCBs. The volume of impacted surface water 
discharging from the site is unknown. 

9.2 Rationale for Selecting the Remedial Action 

This section presents the rationale for selecting remedial actions to address the soil, 
groundwater, and surface water containing COCs at concentrations exceeding the proposed 
site cleanup levels (refer to Table 9-3). Section 9.2.1 identifies and evaluates potential remedial 
methods. Section 9.2.2 identifies remedial alternatives that are applicable to the site conditions 
and defines the remediation areas within the site. A preliminary analysis of the remedial 
alternatives is presented in Section 9.2.3, followed by a detailed analysis in Section 9.2.4. 
Section 9.2.5 offers a comparative analysis using the criteria presented in the detailed analysis, 
and Section 9.2.6 concludes with the recommended remedial alternative. 

9.2.1 Identification and Evaluation of Potential Remedial Methods 

This section identifies and evaluates potentially applicable remedial methods based on 
effectiveness, ability to be implemented, and cost. Remedial methods passing this evaluation 
were then ranked according to the MTCA hierarchy of preferred remedial methods. 

9.2.1.1 Identify and Evaluate Remedial Methods 

General response actions, remedial technologies, and process options that may be appropriate 
for addressing site conditions were identified (EPA 1985; 1987a). General response actions are 
broad categories of remedial methods that can address the cleanup of a specific matrix. 
Remedial technologies are different techniques within the general response actions. Process 
options are specific processes within each remedial technology category. For example, 
aboveground treatment is a general response action. Physical/chemical treatment is a remedial 
technology within the aboveground treatment category, and soil washing is a process option 
within the physical/chemical remedial technology class. 

Process options were screened for their effectiveness, ability to be implemented, and relative 
cost. 

Effectiveness involves consideration of a process option's ability to: 

• Process the anticipated volume of soil and groundwater 
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• Meet cleanup standards 

• Protect human health and the environment during construction and implementation. 

The second criterion for evaluating process options (i.e., ability to be implemented) includes 
technical and administrative considerations. This criterion focuses on the ability to technically 
address COCs in soil and groundwater at concentrations detected during the RI. It also 
evaluates the permits necessary for onsite and offsite activities and discharges, and the 
availability of offsite facilities, services, and materials. 

Cost is the final criterion for evaluating process options. Cost is based on engineering 
judgments rather than detailed estimates. Process options that are judged to be similar in 
effectiveness and ability to be implemented, yet costing several times more than other process 
options in the same technology category, were eliminated from further consideration. 

Process options that are not appropriate for site conditions, planned future site uses, or for 
COCs contained in soil and groundwater at concentrations detected during the RI were 
eliminated from further consideration. In addition, process options that are innovative but not 
yet proven were also eliminated. If more than one process option in a remedial technology 
group was identified as potentially appropriate for the site, one process option was selected to 
represent that technology group. Tables 9-4 and 9-5 presents the identification and evaluation 
of general response actions, remedial technologies, and process options for soil and 
groundwater, respectively. (Note: Process options were not evaluated for surface water since 
actions taken for soil will address surface water.) 

9.2.1.2 MTCA Hierarchy of Preferred Remedial Methods 

MTCA requires that the process options used minimize the amount of untreated hazardous 
substances remaining at a site and that attention be given to permanent solutions and a 
hierarchy of preferred remedial methods [WAC 173-340-360(3)-(5)]. The MTCA preference for 
process options, in descending order, is: 

1. Reuse or recycling 

2. Destruction or detoxification 

3. Separation or volume reduction followed by reuse, recycling, destruction, or detoxification of 
the residual hazardous substance 

4. Immobilization of hazardous substances 

5. Onsite or offsite disposal at an engineered facility designed to minimize the future release of 
hazardous substances, and in accordance with applicable state and federal laws 

6. Isolation or containment with attendant engineering controls 

7. Institutional controls and monitoring. 
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In general, technologies that reuse, recycle, destroy, or detoxify hazardous substances will 
result in permanent solutions. 

Soil - Table 9-6 summarizes the results of the process option evaluation, as detailed in 
Table 9-4. Table 9-6 also lists the MTCA preference for each process option considered 
potentially applicable to site soil conditions. At least one soil process option identified for further 
consideration fulfills each MTCA preference category. 

Reuse/recycling of site materials ranks the highest of Ecology's technology preference criteria. 
Onsite reuse of untreated soil may be feasible to bring the site to grade prior to installation of a 
cap by consolidating impacted soil from excavation areas providing it can be shown that the soil 
will not leach compounds, even under worst-case conditions. Onsite reuse of treated soil may 
be feasible to backfill excavation areas or to bring the site to grade prior to installation of a cap. 
Offsite reuse of treated or untreated soil as daily cover at a permitted disposal may be feasible 
provided the soil meets the disposal facilities acceptance criteria. The amount of debris material 
present in site soil may significantly limit the reuse of excavated materials both onsite and 
offsite. Debris materials (i.e., metal, wood) encountered during site remediation activities may 
be recyclable, depending on volume recovered. 

Aboveground biological remediation (bioremediation by landfarming) uses microorganisms to 
destroy organic contaminants (such as petroleum hydrocarbons) found in soil. Thermal 
desorption would separate the organic COCs from the soil for destruction or further treatment. 
These process options meet the MTCA expectation to use treatment technologies when 
practicable, and to destroy or remove hazardous substances to concentrations below site 
cleanup levels [WAC 173-340-360(9)(a) and (b )]. 

Excavation would separate soil exceeding soil cleanup criteria from soil that is below the criteria 
prior to reuse/recycling, destruction/detoxification, or chemical stabilization. Given the amount 
of debris material likely to be encountered in site soil, physical separation through sieving (or 
other form of mechanical separation) will be necessary prior to any treatment option. 

Chemical stabilization would immobilize metals detected above site cleanup levels by forming 
insoluble molecular bonds, which significantly reduces a metals leaching potential. This 
process option also meets the MTCA expectation to use treatment technologies when 
practicable [WAC 173-340-360(9)(a) and (b)]. 

Process options shown in Table 9-6 also include the lower preference methods of offsite 
disposal, containment, and institutional controls. MTCA recognizes the need for institutional 
controls, such as deed restrictions, as well as engineering controls, such as containment, for 
sites that contain large volumes of material with relatively low levels of hazardous substances 
where treatment is impracticable [WAC 173-340-360(9)(c)). 

Groundwater - MTCA requires that groundwater treatment be used to achieve cleanup levels at 
and beyond the point of compliance [WAC 173-340-360(7)(a)]. If groundwater treatment to 
achieve site cleanup levels at and beyond the point of compliance within an existing plume is 
not practicable then the following measures shall be taken [WAC 173-340-360(7)(b )]: 

• Treatment shall be used to reduce the levels to the maximum extent practicable. 
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• Groundwater containment, including barriers or hydraulic control through pumping or both, 
shall be implemented to the maximum extent practicable to avoid lateral and vertical 
expansion of the groundwater water volume affected by the hazardous substance. 

• Source control measures shall be implemented to prevent or minimize additional releases to 
the groundwater. 

• Adequate groundwater monitoring to demonstrate control and containment of the hazardous 
substances shall be conducted. 

• The potentially liable persons shall provide an alternative water supply or treatment for 
persons with water supplies rendered unusable by the release. 

• The practicability of achieving groundwater cleanup levels by treating groundwater affected 
by the release shall be reevaluated during the periodic review under WAC 173-340-420. 

Groundwater extraction (i.e., pumping) was not considered an appropriate remedial technology 
for this site, given the site-specific hydrogeologic conditions and tidal influences impacting the 
site in the vicinity of the groundwater plume. Any groundwater extraction system would not only 
extract impacted water from the site but non-impacted water entering the saturated zone from 
the Puyallup River during high tides. Fluctuating water levels would significantly reduce the 
effective radii of influence of the extraction system wells and their ability to contain the 
groundwater plume. Consequently high extraction rates may be required to effectively contain 
the plume thus increasing the volume of water, which would need to be removed from the 
saturated zone and the volume of water requiring treatment and management aboveground. 
Therefore, technologies and process options associated with groundwater extraction were not 
evaluated in this FS. 

Air sparging is a process by which oxygen is introduced to the subsurface enabling a phase 
transfer of certain compounds (typically volatile constituents of petroleum hydrocarbons) from a 
dissolved state to a vapor phase. The vapors are then vented through the unsaturated zone. 
Air sparging is most often used in conjunction with soil vapor extraction (SVE) that removes and 
treats vapors from the unsaturated zone. In situ enhanced biological biodegradation is a 
passive remediation process option that uses oxygen to detoxify organic COCs by promoting 
naturally occurring microorganisms that can aerobically degrade organic compounds into 
harmless by-products such as carbon dioxide and water. These process options meet the 
MTCA expectation to use treatment technologies when practicable, and to destroy or remove 
hazardous substances to concentrations below site cleanup levels [WAC 173-340-360(9)(a) 
and (b)]. 

Source control measures include the removal of free product from the water table, via physical 
separation, to the maximum extent practicable and properly treat, discharge, or dispose of the 
recovery by-products. This process option meets the MTCA requirements of WAC 173-340-450 
for releases from USTs. Free product has been detected in limited areas of the site in the 
vicinity of TP-10, TP-11, TP-55, and monitoring well MW-12 (west of the former red brick 
building) and to a lesser extent in the vicinity of the former creosoting plant located in the 
southwestern corner of the site (refer to Figure 5-3). While historical Sanborn Maps indicate the 
presence of an oil tank at the former creosoting plant location, no evidence of USTs were 
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observed during the RI this location or west of the former red brick building. In addition to free 
product removal, soil excavation as discussed in the previous subsection also provides for 
additional source control measures. 

Since the shallow groundwater at the site is not a water supply, the need to provide an 
alternative water supply or treatment for persons with water supplies rendered unusable by the 
release is not applicable. Institutional controls, such as deed restrictions, will provide for the 
protection of unauthorized use of shallow groundwater, and compliance monitoring and period 
review will evaluate the effectiveness of treatment in meeting the site groundwater cleanup 
levels. 

9.2.2 Identification and Description of Remedial Alternatives 

This section identifies alternatives that may be appropriate for remediating the site. 

9.2.2.1 Description of Process Options Selected for Further Consideration in 
Developing Remedial Alternatives for Soil 

This section presents specific descriptions of the process options considered potentially 
implementable at the site. 

Reuse/Recycling - Soil from excavation areas can be reused onsite in order to consolidate 
untreated soil and to bring low areas within the consolidation area to grade prior to capping 
providing it can be shown that the material will be not be subject to leaching. Soil from 
excavation areas can also be reused onsite after treatment as backfill material for excavated 
areas or to bring the existing surface to grade prior to capping. Treated or untreated soil may 
be sent to a permitted offsite facility for disposal providing the material meets the disposal 
facilities waste acceptance criteria and land disposal restrictions. Soil that is sent to a permitted 
offsite disposal facility may be used by the facility as daily landfill cover material; however, the 
amount of debris material in the soil may limit its reuse. 

Although the majority of the surficial debris-type materials have been removed from the site, 
metal, asphalt, and wood type debris still exist on the surface and in soil that may require 
excavation. The uppermost soil at the site is fill material that contains various types of debris 
type material. The amount of debris materials in the excavated soil may significantly limit the 
reuse of the soil onsite. Excavated soil will need to sieved or mechanically separated prior to 
any treatment process. Depending on the amount of recoverable materials obtained from the 
separation process, metal debris may be sent to a recycling facility, wood waste type debris 
may be used for industrial landscaping, and asphalt may be crushed and reused as base 
material. Aggressive extraction tests will need to be performed on any recoverable materials 
identified for reuse to determine whether there is leaching potential. 

Landfarming - Aboveground bioremediation, also known as landfarming, refers to the bio
oxidation of organic contaminants by microorganisms. Landfarming involves the excavation of 
impacted soil and placement of the soil on a treatment pad with an impermeable surface and a 
passive leachate collection system. The soil is placed in 6- to 12-inch lifts, fortified with 
nutrients (fertilizer), and tilled periodically to increase aeration. When the desired level of 
treatment is achieved, the lift is removed and a new lift is constructed . It may be desirable to 
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only remove the top of the remediated lift, then construct the new lift by adding more 
contaminated soil to the remaining material and mixing. This serves to inoculate the freshly 
added material with an actively degrading microbial culture, and can reduce treatment times. 

Soil conditions need to be controlled to optimize the rate of contaminant degradation. 
Conditions normally controlled include: moisture content (usually by irrigation or spraying); 
aeration (by tilling the soil with a predetermined frequency, the soil is mixed and aerated); pH 
(buffered near neutral pH by adding crushed limestone or agricultural amendment); and other 
amendments (e.g. , soil bulking agents, nutrients, etc.). The use of this process option will 
require a treatability study to identify the optimal approach for treatment at the site. 

Ex situ landfarming has been proved most successful in treating petroleum hydrocarbons; 
however, it tends to be less effective for diesel- and heavy oil-range hydrocarbons than other 
treatment methods (i.e., thermal treatment). This process will not remediate the metals found at 
the site. Other factors that can limit the applicability and effectiveness of landfarming include: 
the amount of space required to implement the process; conditions affecting biological 
degradation that cannot be controlled, but can increase the length of time required to complete 
remediation (e.g., temperature, rainfall); the need for fugitive dust control during tilling; and the 
need for runoff collection facilities that have to be constructed and monitored. Given these 
factors and the length of time typically required to meet cleanup levels, this process option is 
eliminated from further consideration. 

Thermal Desorption - Thermal treatment strips organics from the soil with applications of 
relatively low temperatures (400° to 1, 100°F) compared to those used for incineration. 
Excavated soil is heated to volatilize water and organic contaminants. A carrier gas or vacuum 
system transports volatilized water and organics to a gas treatment system. The bed 
temperatures and residence times designed into these systems volatilize selected contaminants 
but will typically not oxidize them. Two common thermal desorption designs are rotary dryer 
and thermal screw. Rotary dryers are horizontal cylinders that can be indirect or direct-fired. 
The dryer is normally inclined or rotated. For the thermal screw units, screw conveyors or 
hollow augers are used to transport the soil through an enclosed trough. Hot oil or steam 
circulates through the auger to indirectly heat the medium. Since the thermal desorption 
process is actually a physical separation process, all thermal desorption systems require 
treatment of the off-gas to remove and destroy the particulates and contaminants. 
Contaminants are removed through condensation followed by carbon adsorption, or they are 
destroyed in a secondary combustion chamber or catalytic oxidizer. 

Based on the operating temperature of the desorber, thermal desorption processes can be 
categorized into two groups: high temperature thermal desorption (HTTD) and low temperature 
thermal desorption (L TTD). The target contaminant groups for HTTD are semivolatile organic 
compounds (SVOCs), PAHs, and PCBs. The target contaminant groups for L TTD are 
nonhalogenated voes and fuels. Thermal desorption will not remediate the metals found at the 
site. Debris mixed throughout site soils may cause physical difficulties with treatments using 
thermal desorption. Physical separation of these materials from the soil will be required and will 
result in additional material handling; however, the volume of material requiring treatment will be 
reduced. This process requires only a limited amount of space to implement since most of the 
thermal desorption units are truck-mounted and mobile, and soil can be remediated to cleanup 
levels in a shorter timeframe than via landfarming. 
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Excavation - Excavation is the process of removing impacted soil from the ground and is a well 
proven and readily implementable process option. Excavation is the most effective means of 
separating soil that requires treatment and/or disposal from soil that does not require treatment 
and/or disposal. Excavation is an initial component to all ex situ treatments. Aboveground, the 
excavated soil can be further segregated into stockpiles, if necessary, depending on eventual 
disposition of the materials. Excavated soil can either be reused (see reuse/recycling) or 
transported to a permitted offsite disposal facility. Excavated soil may require treatment in order 
to meet the disposal facilities waste acceptance criteria and land disposal restrictions. Soil 
treatment can be conducted onsite prior to transportation or at the disposal facility. Excavation 
is applicable to all COCs encountered at the site. Others factors to be considered during 
excavation include the generation of fugitive dust and the depth and composition of the 
materials requiring excavation. If excavated materials are transported offsite, clean fill material 
will need to be imported to backfill the excavation areas and bring the site to grade. 

Sieving/Separation - Sieving is a physical separation process that uses different size sieves and 
screens to sort grain sizes and remove undesirable materials (e.g., debris), which may impact a 
treatment process. Physical separation is based on the fact that most organic and inorganic 
contaminants tend to bind, either chemically or physically, to the fraction of a soil fine (i.e., clay 
and silt). The clay and silt particles are, in turn, physically bound to the coarser sand and gravel 
particles by compaction and adhesion. Thus, separating the fine clay and silt particles from the 
coarser sand, gravel, and debris would effectively concentrate the contaminants into a smaller 
volume of soil for treatment or disposal. Another form of mechanical separation may be 
required (using a backhoe) to separate and remove larger pieces of debris. 

Recovered debris materials may be appropriate for recycling as previously discussed. Materials 
not appropriate for recycling will be disposed of at a permitted offsite disposal facility. Given the 
amount of debris likely in potential excavation areas at the site, sieving/physical separation will 
be required prior to any treatment process. 

Chemical Stabilization - Chemical stabilization reduces the mobility of contaminants in the 
environment. Unlike other remedial technologies, stabilization seeks to immobilize 
contaminants within their "host" medium (i.e., soil) instead of removing them through chemical 
and/or physical treatment. Leachability testing is used to measure the degree of immobilization. 
Chemical stabilization can be performed both in situ and ex situ. This technology will require a 
limited bench-scale test to identify the optimum chemical mixture to be used for the stabilization 
and to determine whether the process is best performed in situ or ex situ. Target contaminants 
for this remedial technology are metals. Debris mixed throughout site soils may cause physical 
difficulties with treatments using chemical stabilization in situ. If the process is implemented ex 
situ physical separation of these materials from impacted soils can be performed, this will result 
in additional material handling but the volume of material requiring treatment will be reduced. 

For the purposes of this FS, it has been assumed that a chemical stabilization process patented 
by Forrester Environmental Services, Incorporated (FESI) of Hampton, New Hampshire can be 
used. Kennedy/Jenks Consultants has used this patented process successfully on a number of 
sites impacted with heavy metals. The process entails application of phosphate-based liquid 
that causes substitution and co-precipitation of target metals (lead) into stable complexes. The 
result is lower solubility and mobility in the environment. 
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Offsite Disposal - Soil and debris transported to a permitted offsite disposal facility may be 
treated or untreated depending on the disposal facilities waste acceptance criteria and land 
disposal restrictions. Disposal facilities can accept soil impacted with COCs identified at the 
site; however, the type of chemical and its concentration will determine actual offsite disposal 
requirements. Soil characterization as dictated by land disposal restrictions (LDRs) will be 
required. Most hazardous and dangerous wastes require treatment either onsite or at the 
receiving disposal facility to meet either RCRA or nonRCRA treatment standards prior to land 
disposal. Physical separation of the debris materials mixed throughout site soil may be required 
to facilitate disposal. The distance of the disposal facility with the required permits from the site, 
and the difference between the transportation and disposal of hazardous/dangerous waste 
versus nonhazardous waste can significantly impact the cost of a site cleanup. 

For the purposes of this FS, it has been assumed that the Roosevelt Regional Landfill located in 
Roosevelt, Washington, which is permitted to accept nonhazardous wastes will be used. Offsite 
disposal of hazardous/dangerous waste it not anticipated due to the significant costs involved 
(refer to Section 9.2.2.3); with the possible exception of a small quantity of soil containing lead
acid batteries from a limited area immediately south of the former red brick building. 

Asphalt Cap - An asphalt cap typically consists of 3 inches of appropriate base material 
(crushed rock), covered with 3 inches of low permeability asphalt. Prior to capping, soils 
affected with higher levels of COCs may require excavation, treatment, and/or disposal. 
Treated soil can be used onsite as excavation backfill material or to bring the site to grade prior 
to installation of the cap. Untreated soil may also be used to bring the site to grade under 
specific circumstances (i.e., within a defined consolidation area). Imported clean fill material 
may be needed to complete backfilling of excavation areas and to bring the site to grade. 
Capping will include the installation of a stormwater collection system (designed to control 
surface water runoff) and inspections and repairs (as needed) to maintain the integrity of the 
cap. The cap would be installed over the entire site, excluding the area currently occupied by 
the storage building on the eastern portion of the site. 

Asphalt is currently present over a large portion of the site; however, the integrity of the existing 
asphalt has been compromised through demolition of buildings and site investigation activities 
and will be further compromised during the proposed excavation activities. The existing asphalt 
can either be removed and crushed to be reused as base material for the new asphalt cover or 
removed from the site and disposed of at an appropriate facility. Alternatively, the existing 
asphalt can be left in place and the new cap constructed over it. 

Although this FS evaluates asphalt, other caps (e.g., concrete) would provide equivalent 
protection to human health and the environment. However, asphalt provides adequate 
protection of human health, is cost-effective, and is a common paving material for parking 
and/or industrial areas. 

Institutional Controls - Institutional controls (WAC 173-340-440) includes deed restrictions that 
are required whenever contaminants remain onsite at concentrations exceeding site cleanup 
levels (refer to Table 9-3). Deed restrictions are controls on land use that are described in a 
covenant on the property, as executed by the property owner and recorded with the Registrar of 
Deeds. Deed restrictions meet the requirement for institutional controls as defined in WAC 173-
340-440(3). Institutional controls would include a 5-year periodic review in accordance with 
WAC 173-340-420 if soil containing COCs above site cleanup levels remains onsite or if 
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conditional points of compliance have been established. The 5-year periodic review would 
entail evaluating the remedial actions to assess whether human health and the environment 
remain protected. In addition, long-term monitoring would be required under WAC 173-340-
360(8) and WAC 173-340-410(c). At a minimum, annual inspections and repairs (as needed) of 
the asphalt cap would be needed to maintain the integrity of the cap, and compliance monitoring 
of the stormwater collection system discharge to monitor attainment of site surface water 
cleanup levels. 

9.2.2.2 Description of Process Options Selected for Further Consideration for 
Developing Remedial Alternatives for Groundwater 

This section presents specific descriptions of the process options to address groundwater 
considered potentially implementable at the site. 

Free Product Removal - When a chemical is released on or into the ground, it divides into one 
or more phases: vapor or gaseous phase; adsorbed or residual phase (on soil); dissolved 
phase (in groundwater}; and free or liquid phase. Liquid or pure phase, also known as free 
product, is characterized by having sufficient volume to saturate the soil that it accumulates on 
the water table and can readily flow into wells and excavations. When the free product is 
immiscible (i.e., does not readily dissolve in water) it is referred to as a LNAPL. Free product 
consists of both a residual (nondrainable) portion and a portion that is recoverable (drainable). 
Free product has been identified in limited areas of the site where soil contamination extends to 
the water table. Free product serves as a continual source of contamination by dissolving, 
volatilizing, smearing onto soil and groundwater. 

LNAPLs can be removed using various methods depending on the lateral extent and other 
remediation activities being conducted at a site. The two most common systems use either 
recovery wells or a series of trenches/drains. Recovery wells use skimmers, canisters, or 
absorbent filters with the goal of collecting little or no groundwater. Trenches/drains can be 
installed perpendicular to the direction of groundwater flow or longitudinally along the plume of 
contamination. A perforated collection pipe is placed in the trench in order to drain the free 
product to a sump. The LNAPL is then periodically pumped from the sump. A modification of 
the trench/drain approach can be implemented if soil excavation is proposed down to or just 
below the water table in the area of LNAPL. Excavation in conjunction with free product 
removal reduces the amount of residual (nondrainable} soil contamination that also serves as a 
continual source of contamination. LNAPL removal from the open excavation may involve the 
removal of more groundwater than using other techniques. Depending on the amount of 
product and rate of groundwater entering the excavation area, the product can be skimmed 
directly from the excavation or alternatively groundwater/ LNAPL can be pumped from the 
excavation into a holding tank, where water/ LNAPL separation is allowed to occur. Product is 
then skimmed from the holding tank. Any groundwater removed as part of the LNAPL recovery 
may need to be treated prior to disposal. 

Air Sparging - Air sparging is an in situ technology that reduces concentrations of volatile 
constituents of petroleum hydrocarbons that are adsorbed to soil and dissolved in groundwater. 
This process option involves the injection of atmospheric air into the saturated zone, enabling a 
phase transfer of hydrocarbons from a dissolved phase to a vapor phase. The air is then 
vented through the unsaturated zone. Air sparging is most often used together with a SVE 
system, which removes and treats the resultant vapors from the unsaturated soil zone. Air 
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sparging is generally more applicable to the lighter gasoline constituents (BTEX) because they 
readily transfer from the dissolved to the vapor phase. Air sparging is less applicable to diesel
range petroleum hydrocarbons and PAHs. Addition of oxygen to the saturated zone via air 
sparging may also serve to increase the amount of available oxygen in the groundwater that can 
enhance biodegradation of organic contaminants. However, since oxygen has a relatively low 
water solubility, air sparging alone (which uses atmospheric air) may not be able to provide the 
amount of oxygen required to produce the optimum aerobic conditions for bioremediation to 
occur (see enhanced biodegradation). 

Air sparging cannot be used if free product is present. The effectiveness of air sparging 
depends primarily on two factors. The vapor/dissolved phase partitioning of chemicals 
determines the equilibrium distribution of a chemical between the dissolved phase and the 
vapor phase. Vapor/dissolved partitioning is, therefore, a significant factor in determining the 
rate at which dissolved constituents can be transferred to the vapor phase. The other significant 
factor in determining the mass transfer rate of chemicals from the dissolved phase to the vapor 
phase is the permeability of the soil, which determines the rate at which air can be injected into 
the saturated zone. In general, air sparging is more effective for chemicals with greater volatility 
and lower solubility and for soils with higher permeability. Stratified or highly heterogeneous soil 
typically creates the greatest barriers to air sparging. Both injected air and stripped vapors will 
travel along the paths of least resistance and could travel great lateral distances from the 
injection point. Air sparging also has the potential for inducing chemical migration, and as 
previously stated may need to be implemented in conjunction with a SVE system especially if 
the site is developed and buildings constructed. This process option can take a moderate 
amount of time to reduce COCs to cleanup levels. This process option requires detailed pilot 
testing and monitoring to determine the number, spacing, and radii of influence of air sparging 
wells. Given these factors and the length of time typically required to meet cleanup levels (3 to 
5 years), this process option is eliminated from further consideration. 

In Situ Enhanced Biodegradation - Enhanced biodegradation introduces oxygen to the 
saturated zone in order to increase the rate of biodegradation. Increasing the concentration of 
electron acceptors and nutrients in the groundwater enhances the rate of biodegradation of 
organic contaminants by microbes. Oxygen is the main electron receptor for aerobic 
biodegradation. Nitrate serves as an alternative electron receptor under anaerobic (oxygen 
deficient) conditions. Enhanced biodegradation is a process that attempts to accelerate natural 
biodegradation processes by providing nutrients, electron receptors, and competent degrading 
microorganisms that may otherwise be limiting the rapid conversion of organic contaminants 
into innocuous end products. Oxygen enhancement can be achieved by either air sparging (as 
discussed above) or introducing oxygen releasing compounds to the saturated zone. Under 
anaerobic conditions, nitrate is introduced to enhance bioremediation. The advantage of using 
oxygen releasing compounds over air sparging is that it provides pure oxygen to the saturated 
zone. The concentration of oxygen from oxygen releasing compounds can build up in 
groundwater to very high concentrations (up to 45 mg/I) before leaving solution in the form of 
bubbles. This gives a tremendous advantage over air sparging in that the high concentrations 
of oxygen dramatically increase the rate of oxygen diffusion through the subsurface. Thus 
oxygen releasing compounds have the potential to impact a much greater area around an 
application point by simple diffusion than can be expected by applying atmospheric air. 
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Petroleum hydrocarbons degrade rapidly under aerobic conditions, but success is often limited 
by the inability to provide sufficient oxygen to contaminated zones as a result of low water 
solubility of oxygen and because available oxygen is rapidly consumed by aerobic microbes. 
Nitrate can also serve as an electron receptor and is more soluble in water than oxygen. The 
addition of nitrate results in the anaerobic biodegradation of toluene, ethylbenzene, and xylenes. 
The benzene component of fuel has been found to biodegrade slower under strict anaerobic 
conditions. 

The groundwater contamination plume is located in an area of the site that contains a significant 
quantity of organic material (wood). It is likely that the presence of a large amount of organic 
material has created more anaerobic than aerobic conditions in this portion of the site. A 
limited-treatability study will be required to determine the optimum requirements for enhanced 
biodegradation at the site. For the purposes of this FS, it has been assumed that an oxygen 
releasing compound known as ORC®, patented by Regenesis Bioremediation Products, Inc., of 
San Clemente, California, can be used. Kennedy/Jenks Consultants has used this patented 
process successfully on a number of sites impacted with petroleum hydrocarbon-related 
compounds . ORC® can be applied in a number of ways depending on site conditions. ORC® 
can be introduced into existing site monitoring wells using filter socks filled with ORC® powder. 
ORC® can be mixed into a slurry and applied via a series of injection points throughout the 
plume or injected in a line to create an "oxygen barrier" at or near the point of compliance. 
ORC® can also be placed in the base of an excavation as a slurry (if water is present) or as 
powder (if water is not present). Enhanced biodegradation typically can achieve cleanup levels 
in a shorter period of time (1 to 2 years) than air sparging. 

Compliance Monitoring - The effectiveness of the groundwater treatment process option will be 
monitored through both performance and confirmational monitoring [WAC 173-340-410(b)(c)]. 
Groundwater performance monitoring will be used to confirm that the cleanup action has 
attained the site groundwater cleanup levels (refer to Table 9-3). Groundwater confirmational 
monitoring will be used to confirm the long-term effectiveness of the cleanup action once the 
site groundwater cleanup levels have been achieved. 

9.2.2.3 Development of Alternatives 

This section identifies alternatives that could be appropriate for remediation of COG-impacted 
soil, groundwater, and surface water at the site. These alternatives are identified using the 
requirements and expectations described in MTCA (WAC 173-340-360), which include: 

• Meeting threshold requirements for remedial alternatives (refer to Section 9.2.3) 

• Using permanent solutions to the maximum extent practicable 

• Providing for a reasonable restoration time frame 

• Addressing public concerns raised during the public comment on the Draft CAP. 

In addition to these requirements, Ecology has the following expectations for cleanup actions 
[WAC 173-340-360(9)]: 

• Using treatment technologies whenever practicable 
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• Minimizing the need for long-term management of contaminated materials by destroying, 
detoxifying, or removing hazardous substances that are above cleanup levels 

• Recognizing the need to use engineering controls, such as containment, for sites with large 
volumes of relatively low levels of hazardous substances 

• Using institutional controls to supplement engineering controls 

• Minimizing contact of precipitation and runon with contaminated material 

• Consolidating hazardous substances to the maximum extent practicable, if the hazardous 
substances remain onsite 

• Preventing or minimizing releases to surface water and not depending solely on dilution to 
demonstrate compliance with the cleanup standards 

• Not undertaking cleanup actions that will result in a greater overall threat to human health 
and the environment when compared to other alternatives. 

MTCA recognizes that treatment may not be practicable for all sites. Treatment is required, 
wherever practicable, for sites containing liquid wastes, areas contaminated with high 
concentrations of hazardous substances, highly mobile materials, or discrete areas of 
hazardous substances that lend themselves to treatment [WAC 173-340-360(9)(a)]. MTCA also 
recognizes that engineering controls, such as containment, are appropriate for sites that contain 
large volumes of materials with relatively low levels of hazardous substances where treatment is 
impracticable [WAC 173-340-360(9)(c)]. 

For discussion purposes throughout the remainder of this FS and to assist in the development 
of remedial alternatives, soil impacted with COCs at the site has been divided into the following 
two main categories: 

• Metals-Impacted Soil - Categorized as near-surface soil less than 3 feet bgs. There are two 
isolated areas extending 4 to 6 feet bgs (TP-34 and TP-46) (refer to Figure 4-1 ). At TP-34, 
the concentration detected in the 4 to 6 feet depth interval (1, 110 mg/kg) slightly exceeds 
the site cleanup level. Higher concentrations (4,320 mg/kg) were detected in the 4 to 6 feet 
depth interval at TP-46, located along the eastern property boundary. The most widespread 
COC in this category of soil is lead exceeding the MTCA Method A industrial cleanup level 
of 1,000 mg/kg. This soil may also contain chromium, PCBs, PAHs (including cPAHs), and 
diesel- and oil-range petroleum hydrocarbons at concentrations above site cleanup levels 
(refer to Table 9-3). Except for the isolated areas identified above, metals-impacted soil is 
located at least 4 feet or more above the high tide water table. 

• Petroleum Hydrocarbon-Impacted Soil - Categorized as soil that has been impacted down 
to the water table and has resulted in groundwater impact. Petroleum hydrocarbon
impacted soil up to 10 feet bgs has been identified in two areas of the site (refer to 
Figure 4-4). One area is in the vicinity of the former creosoting plant located in the 
southwestern corner of the site. The second area is in the vicinity of test pits TP-10, TP-11, 
and TP-55, west of the former red brick building. The most widespread COCs in this 
category of soil are diesel- and oil-range petroleum hydrocarbons and cPAHs. The 
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petroleum hydrocarbon and cPAH concentrations detected in the deeper petroleum 
hydrocarbon-impacted soil are typically an order of magnitude greater than the 
concentrations of these same COCs detected in the shallow metals-impacted soil category 
described above. 

The following remediation alternatives have been developed from the selected soil and 
groundwater process options. 

Alternative 1: Source Control (Free Product Removal and Petroleum Hydrocarbon-Impacted 
Soil Excavation with Offsite Disposal), Asphalt Cap with Stormwater Control, Enhanced 
Groundwater Biodegradation, Institutional Controls, Groundwater/Surface Water Compliance 
Monitoring, and Periodic Review. Source control in those areas of the site where groundwater 
has been impacted by potentially mobile contaminants. Source control will include free product 
removal and excavation of petroleum hydrocarbon-impacted soil where impacted soil has been 
identified down to the water table. Petroleum hydrocarbon-impacted soil will be disposed of 
offsite. Source control will also include the removal of lead-acid battery casings located in the 
shallow soil immediately south of the former red brick building. These battery casings, if left in 
place, could act as a continual source of lead to soil in this area. The lead-acid battery casings 
and impacted soil will be disposed offsite. Since COCs above the site soil cleanup levels will 
remain onsite, this alternative includes the installation of a low permeability asphalt cap with a 
stormwater collection system, institutional controls, compliance monitoring, and periodic 
reviews. This alternative includes enhanced biodegradation to accelerate bioremediation of 
groundwater contaminants in the western portion of the site. 

Alternative 2: Source Control (Free Product Removal and Petroleum Hydrocarbon-Impacted 
Soil Excavation with Offsite Disposal), Limited Metals-Impacted Soil Excavation with Onsite 
Consolidation, Asphalt Cap with Stormwater Control, Enhanced Groundwater Biodegradation, 
Institutional Controls, Groundwater/Surface Monitoring, and Periodic Review. Source control 
measures as described in Alternative 1. Petroleum hydrocarbon-impacted soil and soil 
containing lead-acid battery casings will be disposed of offsite. This alternative includes the 
limited excavation of shallow metals-impacted soil along portions of the property boundary to 
site cleanup levels in order to create a "buffer zone" between shallow metals-impacted soil 
being left in place onsite and the adjacent properties. The excavated metals-impacted soil will 
be consolidated onsite within the limits of the shallow metals-impacted soil footprint. Since 
COCs above the site cleanup levels will remain onsite, this alternative also includes the 
installation of a low permeability asphalt cap with a stormwater collection system and 
implementation of institutional controls and monitoring, as described in Alternative 1. This 
alternative also includes enhanced biodegradation to accelerate bioremediation of groundwater 
contaminants, as described in Alternative 1. 

Alternative 3: Source Control (Free Product Removal and Petroleum Hydrocarbon-Impacted 
Soil Excavation), Limited Metals-Impacted Soil Excavation, Onsite Treatment & Reuse of 
Excavated Soil, Cap, Enhanced Groundwater Biodegradation, Institutional Controls, 
Groundwater/Surface Monitoring, and Periodic Review. Source control measures, as described 
in Alternative 1. This alternative also includes the limited excavation of shallow metals-impacted 
soil along portions of the property boundary to site cleanup levels in order to create a "buffer 
zone" between shallow metals-impacted soil being left in place onsite and the adjacent 
properties, as described in Alternative 2. However, in this alternative, excavated soil will be 
treated onsite using thermal desorption for petroleum hydrocarbon-impacted soil and chemical 
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stabilization for metals-impacted soil, respectively. (Note: Impacted soil containing lead-acid 
battery casing will be disposed of offsite.) Sieving or mechanical separation of debris will be 
performed prior to implementation of treatment processes. The debris material will be 
stockpiled pending characterization for recycling or offsite disposal. Treated soil will be used 
onsite to backfill excavation areas or bring the site to grade for capping. Since COCs above the 
site cleanup levels will remain onsite, this alternative also includes the installation of a low 
permeability asphalt cap with a stormwater collection system and implementation of institutional 
controls and monitoring, as described in Alternative 1. This alternative also includes enhanced 
biodegradation to accelerate bioremediation of groundwater contaminants, as described in 
Alternative 1 . 

9.2.2.4 Discussion of Alternatives Relative to MTCA Criteria 

All the alternatives include source control measures in the portion of the site where groundwater 
has been impacted by petroleum hydrocarbon compounds. All alternatives also include the 
removal of lead-acid battery casings and associated impacted soil in a limited area of the site 
immediately south of the former red brick building. Source control meets Ecology's expectation 
to minimize the need for long-term management by removing hazardous substances that are 
above cleanup levels. 

The rationale for determining whether COCs above site soil cleanup levels could be left in place 
in those areas of the site where soil has not been impacted down to the water table was based 
on an assessment of the following: (1) the ability of an alternative to minimize the potential for 
direct contact with COCs (e.g., via dermal contact, ingestion, inhalation), and (2) the ability of an 
alternative to reduce a COCs potential to be leached from the soil into the groundwater and 
migrate toward the Puyallup River. 

The most widespread COC in the shallow metals-impacted soil is lead (refer to Figure 4-1 ). The 
proposed cleanup level for lead is the MTCA Method A industrial cleanup level of 1,000 mg/kg. 
The estimated volume of soil with concentrations of lead exceeding 1,000 mg/kg is 
approximately 11,400 cubic yards (refer to Table 4-9). Soil samples with a range of 
concentrations exceeding 1,000 mg/kg were analyzed using the TCLP (refer to Table 4-8A). 
The TCLP is used to characterize waste with respect to toxicity. Based on the TCLP results, 
generally speaking, soil exceeding 1,000 mg/kg of total lead also exceeds the TCLP criterion for 
lead of 5 mg/I. Therefore, excavated soil with lead concentrations exceeding 1,000 mg/kg 
would need to be managed as a dangerous waste (WAC 173-303-090). The costs associated 
with handling and treatment and/or disposal of dangerous waste are prohibitive. Futhermore, 
the potential risks posed by leaching to groundwater appear minimal if engineering controls 
(asphalt cap with a stormwater collection system) are used. 

As previously discussed in Section 9.1.5.1, Ecology does allow soil concentrations above MTCA 
soil cleanup levels to remain at a site if it can be demonstrated that higher concentrations are 
protective of groundwater [WAC 173-340-745(4)(a)(ii)(A)]. Soil samples with concentrations of 
metals and cPAHs exceeding site cleanup levels were evaluated using the SPLP, a procedure 
designed to simulate leaching under acid rain conditions. The SPLP results (refer to 
Tables 4-8A and 4-88) indicate that low concentrations of metals (below the proposed site 
groundwater cleanup levels) leached from the samples suggesting the low potential for 
migration of metals beyond their initial zone of presence, if precipitation is allowed to infiltrate 
through the soil column. This is supported by the fate and transport modeling presented in 
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Section 8.2, which found COCs encountered in the shallow soil to be virtually immobile (under 
the conditions modeled) at concentrations exceeding soil cleanup levels at the site. The most 
sensitive parameter in the model was recharge rate, indicating that in order to minimize the 
potential for leaching, surface water infiltration should be kept to a minimum or eliminated. 
Installation of an asphalt cap and a stormwater collection system will significantly reduce (and 
possibly eliminate) the potential for surface water infiltration at the site. Other COCs (chromium, 
cPAHs, and PCBs) are detected in the shallow soil above their respective site cleanup levels 
within the area of soil impacted by lead. These chemicals are also considered to be virtually 
immobile (refer to Tables 4-8A and 4-88 and Section 8.2.1.9). [Note: Metals (with the 
exception of dissolved selenium) and PCBs have not been detected in site groundwater above 
cleanup levels, cPAHs were detected in the unfiltered groundwater reconnaissance and well 
samples; however, as previously discussed these results are believed to be an artifact of the 
sampling method and not representative a groundwater quality.] 

Petroleum hydrocarbons in the diesel- and oil-range are also present in the shallow soil at the 
site. Soil samples exceeding the proposed site cleanup level of 2,000 mg/kg (amended MTCA 
Method A industrial soil cleanup level) for petroleum hydrocarbons in the diesel- and oil-ranges 
were evaluated using Ecology's TPH Interim Policy (refer to Section 4.5). The TPH Interim 
Policy addresses two pathways: direct human health contact, and soil-to-groundwater, the two 
exposure pathways of concern at the site (refer to 9.1.2). Based on the evaluation, the sum of 
the hazard quotients (the hazard index) did not exceed 1.0; however, at those locations where 
cPAHs were also detected, the 1x10-5 cancer risk was exceeded. This is only of concern if a 
direct contact exposure pathway exists. The direct contact exposure pathway can be effectively 
eliminated by the installation of an asphalt cap and institutional controls (i.e., deed restrictions). 

Each alternative includes installation of an asphalt cap with a stormwater collection system and 
deed restrictions. This meets Ecology's expectation of using engineering controls for sites with 
large volumes of relatively low levels of hazardous substances, using institutional controls to 
supplement engineering controls, and minimizing contact with precipitation and runon with 
contaminated material. 

Ecology's TPH Interim Policy does not take into account long-term exposures to petroleum 
hydrocarbon vapors or address ecological protection. The most volatile COC at the site is 
benzene. Benzene was not detected in groundwater at concentrations exceeding site 
groundwater cleanup levels; however, as a carcinogenic, mobile and volatile constituent of 
gasoline, its fate and transport in the environment is of potential concern. Volatilization to the 
outdoor (ambient) air may occur, but given the extensive dilution that occurs outdoors compared 
to an indoor air scenario, this pathway is not of concern. Installation of an asphalt cap will 
reduce the potential migration of vapors at the site. A groundwater to indoor air risk assessment 
may be necessary if future buildings are constructed in the northwestern corner of the site 
based on groundwater quality at that time. (Note: It is anticipated that if buildings are 
constructed sometime in the future, the source control measures and groundwater remediation 
activities proposed in each of the alternatives will have reduced benzene in site groundwater to 
levels where a risk assessment may not be warranted.) 

According to the groundwater migration modeling performed in Section 8.3, under the 
conservative assumptions used in the model (i.e., groundwater flows continuously toward the 
Puyallup River) it is possible that benzene may have migrated beyond the northern property 
boundary toward the river at concentrations below site cleanup levels. However, as benzene is 
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transported from groundwater to surface water and potential ecological receptors, natural 
attenuation (dilution, biodegradation, volatilization) will occur. If benzene reaches surface water 
it will be subject to rapid volatilization. The estimated half-life for volatilization of benzene from a 
model river one meter deep flowing at 1 meter per second with a wind speed of velocity of 
3 meters per second is estimated to be 2. 7 hours at 20 degree Celsius (National Park Service 
1997). Benzene is not expected to significantly adsorb to sediment, bioconcentrate in aquatic 
organisms or hyrolyze, and may be subject to biodegradation based on a reported 
biodegradation half-life of 16 days in an aerobic river die-away test (National Park Service 
1997). 

Each alternative includes groundwater treatment through enhanced biodegradation to 
accelerate the bioremediation of contaminants in site groundwater. Enhanced biodegradation 
will be achieved by introducing an oxygen releasing compound into the saturated zone. All of 
the organic COCs detected in site groundwater can be bioremediated using enhanced 
biodegradation. Benzene is particularly amenable to aerobic biodegradation using oxygen . 
release compounds. Alternative 3 also includes the use of treatment technologies for soil. This 
meets Ecology's expectation of using treatment technologies whenever practical and minimizing 
the need for long-term management of contaminated materials by detoxifying or destroying 
hazardous substances that are above cleanup levels and to treat hazardous substances 
whenever practicable. 

Each alternative includes compliance monitoring and periodic reviews. This will include 
protection monitoring during remedial activities, and performance and confirmational monitoring 
for a period of 3 to 5 years. This will include one year of quarterly monitoring, followed by 
semiannual monitoring for the remainder of the performance/confirmational period. Long-term 
groundwater monitoring is not anticipated at the site, since the source(s) of the groundwater 
contamination will be removed from the site. The length of the performance/confirmational 
monitoring period will be dependent on how quickly the site groundwater cleanup levels are 
achieved. At a minimum, the asphalt cap will be inspected on an annual basis to verify the caps 
integrity. Periodic monitoring of the stormwater collection system discharge will also be 
conducted to ensure compliance with site surface water cleanup levels. Ecology may stipulate 
requirements for different monitoring frequencies and duration in the CAP. 

All the alternatives use permanent solutions to the maximum extent practicable through either 
offsite disposal or onsite treatment. It is not considered practicable to remove all metals
impacted soil above site cleanup levels since implementation of engineering and institutional 
controls can be shown to be protective of human health and the environment, as described 
above. In accordance with MTCA [WAC 173-340-360(5)(d)(vi)], a cleanup action is not 
considered practical if the incremental cost of the cleanup action is substantial and 
disproportional to the incremental degree of protection it would achieve over a lower preference 
cleanup action. Approximately 11,400 cubic yards of shallow metals-impacted soil exceeding 
the site soil cleanup level have been characterized as a hazardous waste based on the TCLP 
results (refer to Section 4.8). Therefore, it is recognized that the costs associated with the 
handling and management (treatment and/or disposal) of such a large volume of soil would be 
significant and impractical. 

All the alternatives provide for a reasonable restoration time frame. Excavation and offsite 
disposal can be achieved within a relatively short time frame. The soil treatment process 
options (thermal desorption and chemical stabilization) were chosen because they can also 

Rl/FS Reporl, Former Tacoma Metals Facility 
19 .June 2001 
q:lwpl 19991996098.00\rifs-june 2001 \final report 6-19.doc 

Page 9-24 



achieve site soil cleanup levels in relatively short periods of time. Removal of the source(s) of 
groundwater contamination will greatly assist in the rate at which site groundwater cleanup 
levels can be achieved. 

All the alternatives meet the MTCA expectation to avoid cleanup actions that result in a greater 
overall threat to human health and the environment. MTCA requirements for meeting threshold 
requirements, using permanent solutions to the maximum extent practicable, providing for 
reasonable restoration time frame, addressing public comments are further addressed in 
Section 9.2.4. 

9.2.2.5 Detailed Description of Alternatives 

This section further describes the three remedial alternatives identified in Section 9.2.2.3. 

Alternative 1: Source Control (Free Product Removal and Petroleum Hydrocarbon-Impacted 
Soil Excavation with Offsite Disposal), Asphalt Cap with Stormwater Control, Enhanced 
Groundwater Biodegradation, Institutional Controls, Groundwater/Surface Water Compliance 
Monitoring, and Periodic Review. 

This alternative involves implementing source control measures through the excavation of 
potentially mobile petroleum-impacted soil in two areas of the site down to the water table (refer 
to Figure 9-1) and free product removal. Metals-impacted soil may be encountered in the 
uppermost 1 foot of soil within portions of the two areas identified for deep excavation. 
Additional separation of the excavated soil into various stockpiles for disposal characterization 
may be required. Petroleum hydrocarbon-impacted soil will be excavated vertically down to 
groundwater and laterally until sidewall confirmation samples indicate petroleum hydrocarbon 
and cPAH concentrations below the site cleanup levels of 2,000 mg/kg (petroleum 
hydrocarbons) and 18 mg/kg (total cPAHs). Free product is expected to be present in the 
excavation areas in the vicinity of the TP-10, TP-11, and TP-55 and may be present to a lesser 
extent in the excavation in the vicinity of the former creosoting plant. The amount of free 
product encountered will determine the removal method. This alternative also involves the 
removal of lead-acid battery casings and associated impacted soil from a limited area south of 
the former red brick building. Excavated materials from this area of the site will be stockpiled 
separately from the petroleum hydrocarbon-impacted soil pending characterization and offsite 
disposal. 

It is estimated that approximately 3,300 cubic yards of soil will require excavation in the vicinity 
of the former creosoting plant in the southwestern portion of the site and approximately 
4,500 cubic yards of soil will require excavation west of the former red brick (refer to Figure 9-1 ). 
In this alternative, excavated soil will be transported offsite for disposal at a permitted facility 
and possible reuse as daily landfill cover material; however, its reuse may be limited by the 
amount of debris material in the soil. The excavated soil will be temporarily stockpiled onsite in 
order to characterize the material for offsite disposal. Control measures, such as covering or 
wetting the stockpiles and creating earth berms, will be used as necessary to control fugitive 
dust emissions and control precipitation runon and runoff. For the purposes of this FS, it has 
been assumed that the petroleum hydrocarbon-impacted soil will be disposed of as a 
nonhazardous waste. It is estimated that approximately 10 cubic yards of lead-acid battery 
casings and associated impacted soil will require excavation immediately south of the former 
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red brick building. This material may need to be disposed of as a hazardous waste. Imported 
clean fill material will be used to backfill the excavated areas. 

Any existing asphalt will be left in place. Additional fill and base course materials will be 
imported as necessary to bring the site to grade and compacted according to the design 
specifications. The base course material will be covered by a 3-inch layer of low permeability 
asphalt. The asphalt pavement will cover the entire site to the property boundaries with the 
exception of the existing storage building located on the eastern portion of the site. Stormwater 
controls will be installed in the asphalt cap. The cap will be graded to collect surface water and 
convey it to a stormwater collection system. The stormwater collection system will be able to 
treat stormwater to meet site surface water cleanup levels. 

This alternative will also include institutional controls (i.e., deed restrictions) because soil 
exceeding the MTCA industrial soil cleanup levels will be left in place. A registered engineer will 
inspect the pavement at a frequency identified by Ecology and identify necessary repairs. The 
results of the inspection will be provided to Ecology. 

This alternative includes enhanced biodegradation of the groundwater plume through the 
application of an oxygen releasing compound, known as ORC® (provided by Regenesis, 
Bioremediation Products, Inc.). A limited treatability study will need to be conducted to assess 
the optimum approach to accelerate the biodegradation of COCs in site groundwater using 
ORC®. Groundwater treatment may need to be implemented in several phases. For example, 
ORC® may initially be introduced into the excavation areas to provide an oxygen source across 
a large treatment area. This approach will create an oxygenated zone to enhance aerobic 
biodegradation of the residual soil and groundwater contamination in the excavation areas and 
biodegradation of the groundwater contaminant plume downgradient of the excavation areas. 
Depending on its effectiveness, additional future applications of ORC® throughout the plume by 
injection or via groundwater monitoring wells may be warranted. 

In this alternative, scheduled groundwater monitoring will be performed for 3 to 5 years to 
evaluate enhanced biodegradation in meeting site groundwater cleanup levels at the conditional 
point of compliance and assess the need for future groundwater controls. The need for future 
groundwater control and longer-duration groundwater monitoring will depend on the monitoring 
results obtained over the initial period. Potential impacts to surface water from site runoff will be 
controlled with the installation of a stormwater collection system. Captured stormwater runoff 
will be routed to the City of Tacoma stormwater system. This alternative includes 5-year 
periodic reviews since hazardous substances exceeding site cleanup levels will remain onsite, 
and conditional points of compliance are being used to evaluate effectiveness of the cleanup 
action. 

Alternative 2: Source Control (Free Product Removal and Petroleum Hydrocarbon-Impacted 
Soil Excavation with Offsite Disposal), Limited Metals-Impacted Soil Excavation with Onsite 
Consolidation, Asphalt Cap with Stormwater Control, Enhanced Groundwater Biodegradation, 
Institutional Controls, Groundwater/Surface Monitoring, and Periodic Review. 

This alternative includes source control via free product removal, excavation and offsite disposal 
of petroleum hydrocarbon-impacted soil from the western portion of the site and excavation and 
offsite disposal of lead-acid battery casings and associated impacted soil south of the former 
red brick building, as described in Alternative 1. This alternative also includes additional limited 
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excavation of metals-impacted soil (approximately 700 cubic yards) along portions of the 
property boundary as indicated on Figure 9-1. Soil from along the property boundary areas will 
be excavated vertically until confirmational samples show that the site soil cleanup levels 
(MTCA Method A Industrial) have been achieved. Although relatively high concentrations of 
lead were detected at the property boundary, the metals-impacted soil is not anticipated to have 
extended a significant distance offsite (if at all). This area has been historically unpaved; 
therefore, surface water infiltration is more likely to have occurred rather than surface water 
runoff onto adjacent properties. For the purposes of this FS, a 5-foot wide buffer zone 
excavated to an average depth of 3 feet bgs has been assumed along portions of the property 
boundary (refer to Figure 9-1). In actuality, it is likely that only 1 foot may need to be excavated 
along the property boundary encompassing the western portion of the site, while excavation 
may be required down to 4 to 6 feet along a limited portion of the eastern property boundary in 
the vicinity of TP-46. Excavated metals-impacted soil will be consolidated and placed in the 
central portions of the site in a manner that will assist in bringing the ground surface to grade 
prior to cap installation. Imported clean fill material will be used to backfill all the excavated 
areas. 

This alternative also includes installation of the asphalt cap and stormwater collection system, 
enhanced biodegradation of the groundwater plume, institutional controls, groundwater and 
surface water compliance monitoring, and periodic reviews, as described in Alternative 1. 

Alternative 3: Source Control (Free Product Removal and Petroleum Hydrocarbon-Impacted 
Soil Excavation), Limited Metals-Impacted Soil Excavation, Onsite Treatment & Reuse of 
Excavated Soil, Cap, Enhanced Groundwater Biodegradation, Institutional Controls, 
Groundwater/Surface Monitoring, and Periodic Review. 

This alternative is the same as Alternative 2, with the exception that excavated petroleum 
hydrocarbon- and metals-impacted soil removed from the various excavation areas will be 
treated onsite and reused as backfill material. Prior to treatment, the excavated soil will be 
sieved or mechanically separated to remove debris materials. The debris materials will be 
characterized and either recycled or disposed of at a permitted offsite disposal facility. 
Petroleum hydrocarbon-impacted soil will be treated by thermal desorption using a mobile 
thermal desorption unit. The metals-impacted soil will be treated via chemical stabilization. 
Imported clean fill material will be used as necessary to make up the balance of fill material 
required to backfill the excavation areas and bring to site to grade prior to cap installation. 

9.2.3 Preliminary Analysis of Alternatives 

A remedial action must meet the following threshold criteria to be considered a "cleanup" under 
MTCA [WAC 173-340-360(2)]: 

• Protect human health and the environment 

• Comply with cleanup standards 

• Comply with applicable state and federal laws 

• Provide for compliance monitoring. 

RllFS Report, Former Tacoma Metals Facility 
19 June 2001 
q:lwp\1999\996098.00\rifs-June 2001\final report 6-19.doc 

Page 9-27 



An alternative is not available for selection if it cannot meet these threshold requirements. This 
section presents a preliminary analysis of each of the alternatives using these criteria to assess 
whether the alternatives are available for selection for the site. 

A cleanup is presumed to be protective of human health and the environment at the site if it 
achieves the cleanup levels. Compliance with cleanup standards involves achieving cleanup 
levels, establishing points of compliance, and complying with applicable federal and state laws 
(ARARs). Compliance monitoring assesses the protection of human health and the 
environment during construction and the operation and maintenance period of a cleanup action 
(protection monitoring). Compliance monitoring also confirms that the remedial action has met 
cleanup standards (performance monitoring) and verifies its long-term effectiveness 
(confirmational monitoring). 

Compliance with the threshold requirements does not mean that hazardous substances cannot 
remain onsite untreated . MTCA recognizes that containment can comply with cleanup 
standards, provided that compliance monitoring is included to ensure the long-term integrity of 
the containment system. 

Table 9-2 identifies potential action-specific ARARs. Table 9-3 identifies the proposed site 
cleanup levels that include both MTCA cleanup levels as defined in WAC 173-340 and other 
chemical-specific ARARs that are considered applicable to the site. Tables 9-7 and 9-8 present 
an evaluation of each alternative's ability to meet these potential ARARs. 

Three alternatives were developed to address site conditions (refer to Section 9.2.2.3). All three 
alternatives include containment (asphalt cap), deed restrictions, and compliance monitoring as 
well as treatment of impacted groundwater in the western portion of the site. Alternatives 1 
and 2 achieve site soil cleanup levels through excavation and offsite disposal of petroleum 
hydrocarbon-impacted soil in limited areas of the site where attainment of cleanup levels is 
practicable and necessary for the protection groundwater. Alternative 2 also achieves site soil 
cleanup levels for COCs at the property boundary through excavation and onsite consolidation 
of metals-impacted soil, thus providing additional containment of COCs remaining onsite above 
site cleanup levels. Alternative 3 achieves soil cleanup levels for COCs using onsite treatment 
processes that allows onsite reuse of soil removed from the limited excavation areas. Table 9-9 
summarizes the evaluation of these alternatives with MTCA's threshold criteria. In the 
evaluations, compliance with cleanup standards includes only a discussion of the point of 
compliance because the other threshold criteria include descriptions of the remaining 
components of the cleanup standards (i.e., cleanup levels and compliance with ARARs). 

MTCA requires that alternatives meet the threshold criteria, at a minimum, to be eligible for 
selection as a cleanup action. Based on the evaluation presented in Tables 9-7, 9-8, and 9-9, 
all alternatives meet the threshold criteria. All alternatives can achieve overall protection of 
human health and the environment. All the alternatives can comply with the cleanup standards 
(points of compliance, cleanup levels, and compliance with ARARs) through selective 
excavation, offsite disposal or onsite treatment, containment, institutional controls, compliance 
monitoring, and periodic reviews. 
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9.2.4 Detailed Analysis of Alternatives 

In addition to meeting the threshold criteria, MTCA requires (WAC 173-340-360) that cleanup 
actions: 

• Use permanent solutions to the maximum extent practicable 

• Provide for a reasonable restoration time frame 

• Consider public concerns raised during the public comment period. 

Permanent solutions are actions that meet cleanup standards without requiring further remedial 
activities at or off the site [WAC 173-340-360(5)(b)]. Permanent solutions must prevent or 
minimize future releases of hazardous substances; provide for a net reduction in the amount of 
hazardous substances being released from the source area; and not rely on institutional 
controls and monitoring, offsite disposal, or dispersion and dilution if active remedial measures 
are technically possible [WAC 173-340-360(5)(e)]. 

Ecology recognizes that permanent solutions may not be practicable for all sites. The following 
criteria are used to determine whether a cleanup action is permanent to the maximum extent 
practicable. 

9.2.4.1 Overall Protection of Human Health and the Environment 

This criterion evaluates the degree to which existing risks are reduced, the time required to 
reduce the risks and achieve cleanup standards, onsite and offsite risks resulting from 
implementation of the alternative, the degree the cleanup action may surpass the specific 
standards in WAC 173-340-700 through -760, and improvement of the overall environmental 
quality. Because overall protection of human health and the environment was evaluated for 
each alternative in Section 9.2.3.1, it is not evaluated further in this section. 

9.2.4.2 Compliance with ARARs 

This criterion evaluates how each alternative complies with federal and state ARARs. 
Tables 9-7 and 9-8 present evaluations of ARARs for each alternative. 

9.2.4.3 Long-term Effectiveness 

Long-term effectiveness evaluates the degree of certainty that the alternative will be successful, 
long-term reliability, the magnitude of residual risk, and the effectiveness of controls required to 
manage treatment residues or remaining wastes. 

9.2.4.4 Short-term Effectiveness 

Short-term effectiveness describes the protection of human health and the environment during 
remediation and the degree of risk prior to achieving cleanup standards. 
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9.2.4.5 Permanent Reduction of Toxicity, Mobility, and Volume of the Hazardous 
Substance 

This criterion evaluates an alternative's ability to permanently and significantly reduce toxicity, 
mobility, or volume of the contaminated material. This criterion includes an evaluation of the 
alternative's adequacy in destroying the hazardous substance, reduction or elimination of the 
hazardous substance releases and source of releases, degree of irreversibility of the waste 
treatment process, and the characteristics and quantity of treatment residuals generated. 

9.2.4.6 Ability to Be Implemented 

Ability to be implemented considers whether the alternative is technically possible; the 
availability of necessary offsite facilities, services and materials; administrative and regulatory 
requirements; scheduling, size, and complexity; monitoring requirements; access for 
construction, operations, and monitoring; and integration with existing facility operations and 
other current or potential remedial actions. 

9.2.4.7 Cost 

The cost criterion is used to select from among two or more cleanup action alternatives that are 
equivalent with respect to cleanup technologies and process options. Costs are also used to 
determine practicability. A cleanup action is not considered practicable if the incremental cost of 
the cleanup action is substantial and disproportionate to the incremental degree of protection 
achieved compared to a lower preference cleanup action. 

The detailed analysis of alternatives using these MTCA criteria is presented in Tables 9-10 
through 9-14. 

Selection of a cleanup alternative must also involve the restoration time frame. Establishment 
of a restoration time frame should consider: 

• Potential risks posed by the site 

• Practicability of achieving a shorter restoration time frame 

• Current and future uses of the site, surrounding areas, and associated resources that are, or 
could be, affected by releases of hazardous substances 

• Availability of alternative water supplies 

• Likely effectiveness and reliability of institutional controls 

• Ability to control and monitor hazardous substance migration from the site 

• Toxicity of the hazardous substances 

• Natural processes that reduce concentrations of hazardous substances and have been 
documented to occur at the site, or under similar site conditions. 
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Community concerns would be addressed by following the requirements described in WAC 173-
340-550(5)(c)(iii). These requirements include: 

• Sending written notification of the proposed remedial action to various parties 

• Posting a sign at the site indicating what remedial actions are being conducted 

• Identifying a party to contact for more information. 

9.2.5 Comparative Analysis of Alternatives 

9.2.5.1 Long-term Effectiveness 

All the alternatives offer long-term effectiveness in reducing exposure pathways and protecting 
potential receptors even though impacted soil above site cleanup levels will remain in place. All 
three alternatives reduce the magnitude of residual risk to acceptable levels through 
containment of impacted soil left in place via installation of an asphalt cap and stormwater 
collection system. The asphalt cap will prevent direct contact with impacted soil and decrease 
(or eliminate) the infiltration of surface water and the potential migration of COCs left in place in 
the shallow soil from leaching to the uppermost saturated zone. Provided the asphalt cap is 
maintained through regular inspections, caps have been proven reliable in effectively reducing 
long-term surface water infiltration. Alternatives 2 and 3 provide for additional containment 
along the property boundaries providing a buffer between impacted soil remaining onsite and 
adjacent properties. Alternative 3 requires the implementation of two treatment processes. 
While both treatment processes have been implemented successfully, there remains some 
uncertainties regarding the effectiveness of thermal treatment in destroying contaminants and 
the ability of chemical stabilization in reducing the long-term potential for leaching of metals from 
soil. All the alternatives also include the removal of lead-acid battery casings and associated 
impacted soil, which could act as a potential continual source of lead in soil, if left in place. 

All three alternatives include groundwater treatment via enhanced biodegradation, a process 
that has been proven to be effective at sites where groundwater has been impacted by 
petroleum hydrocarbons and related compounds. All the alternatives include removal of free 
product and removal of petroleum hydrocarbon-impacted soil (source removal) that currently 
intercepts the shallow groundwater that will provide for long-term effectiveness of groundwater 
remediation. 

9.2.5.2 Short-term Effectiveness 

Each alternative offers similar degrees of short-term risks. Each involves the disruption of soil 
containing COCs and the potential for producing fugitive dust and/or organic vapors. However, 
these risks are easily managed by standard dust control measures. During performance of all 
three alternatives, remedial workers would be adequately protected with clothing and 
respirators, if required, during construction and operation of the remedial action. Installation of 
an asphalt cap (all alternatives) is routine construction that would not significantly impact 
remedial workers, the community, or the environment. Treatment residuals resulting from 
Alternative 3 (thermal treatment) would be managed in accordance with applicable state and 
federal regulations. 

Rl/FS Report, Former Tacoma Metals Facility 
19 June 2001 
q:lwp\19991996098.00\rifs-june 2001\final report 6-19.doc 

Page 9-31 



Each alternative poses minimal potential risks to remedial workers from exposure to free 
product, lead-acid battery casings, COG-impacted soil, falling hazards, and work around heavy 
equipment for protracted periods. Open excavations and stockpiles could also pose a threat to 
the environment due to the potential contamination of stormwater runon and runoff. Fencing, 
onsite controls (i.e., barricades), and management of stockpiled materials through covering 
and/or construction of stormwater runon/runoff berms, can effectively be used to control these 
potential threats. Although Alternative 3 (thermal treatment) has short-term risks associated 
with air emissions, air pollution controls can be implemented to comply with air quality 
standards. 

9.2.5.3 Permanent Reduction of Toxicity, Mobility, and Volume 

Alternative 3 (thermal treatment/chemical stabilization) would destroy and immobilize COCs in 
the soil from specific excavation areas to site soil cleanup levels thus reducing overall toxicity, 
mobility, and volume of soil exceeding site cleanup levels remaining onsite. Alternatives 1 
and 2 manage COCs at a permitted offsite landfill where long-term mobility of COCs should not 
pose a significant concern. All the alternatives include an asphalt cap that reduces the mobility 
of residual COCs left in place above site cleanup levels through placement of an impermeable 
barrier above the residual impacted soil. The volume of petroleum hydrocarbon-impacted soil 
above site cleanup levels will be reduced by all the alternatives. The volume of metals
impacted soil remaining onsite is the same for all the alternatives; however, chemical 
stabilization (Alternative 3) will significantly reduce the potential mobility of metals in soil after 
treatment. 

All three alternatives include potential reuse of soil. Recycling and/or reuse ranks the highest 
on Ecology's preferred remedial methods. Alternative 3 offers the greatest potential for onsite 
reuse. Treated soil (thermal/chemical stabilization) will be used as backfill material for the 
excavation areas and to bring the site to grade for asphalt cap installation. Alternatives 1 and 2 
offer the potential for offsite reuse of soil transported to a permitted offsite disposal as daily 
landfill cover, if deemed suitable by the facility; however, the amount of debris material likely to 
be present in the soil may limit its use by the facility. Alternative 2 reuses untreated shallow 
metals-impacted soil excavated from the property boundary buffer zone, for onsite consolidation 
and grading within the shallow metals-impacted soil footprint. 

All three alternatives include groundwater treatment via enhanced biodegradation which will 
reduce the toxcity of the COCs in groundwater. All the alternatives include removal of free 
product and removal of petroleum hydrocarbon-impacted soil (source removal) that currently 
intercepts the shallow groundwater that will provide for permanent reduction of COCs in 
groundwater. 

9.2.5.4 Ability to be Implemented 

Alternative 1 would be the simplest to implement because it involves routine construction 
activities and the excavation and handling of the least amount of soil. Alternative 2 would be 
slightly more complex due to the additional areas being excavated along the property boundary 
and the consolidation/grading within the shallow metals-impacted soil footprint. Alternative 3 
would be the most complex alternative to implement. This alternative includes additional 
handling of the soil to separate and remove debris materials as well as implementing the two 
separate treatment processes. All the alternatives include treatment of groundwater via 
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enhanced biodegradation. Introduction of ORC® to the saturated zone can be easily 
implemented by placing ORC® at the base of the excavation area prior to backfilling and/or by 
borehole injection or through existing monitoring wells throughout the plume. This technology 
has been successfully implemented at many sites. A limited treatability study would need to be 
performed to obtain the optimum design for implementation. 

All the alternatives require excavation (up to 10 feet bgs) to the water table that may require 
shoring. If shoring is not used, the excavation areas will need to be expanded to accommodate 
sidewall sloping and/or benching, which will result in the excavation and management of a 
larger volume of soil. Alternatives 2 and 3 also include shallow excavation (3 feet or less) along 
the property boundary. This excavation will not require shoring; however, access to adjacent 
properties may limit the ability to excavate to site cleanup levels beyond the property boundary. 
Alternative 3 involves uncertainties regarding the thermal treatment process and the ability to 
chemically stabilize soils containing high organic carbon and petroleum hydrocarbons. These 
uncertainties could be overcome by passing metals-impacted soil through the thermal treatment 
unit prior to chemical stabilization. However, this would require additional handling of the soil 
and pretreatment of a portion of the soil. Additional handling will be required prior to the 
treatment in order to remove debris materials that may impact the effectiveness of the treatment 
processes. A limited bench-scale test would be required for the chemical stabilization process 
to identify the optimum chemical mixture. Soil moisture conditions, materials handling 
problems, presence of wood and debris, and air pollution control system performance 
deficiencies could also adversely affect the thermal treatment process. 

Permits for the alternatives are expected to be relatively easily obtainable, although the 
permitting process could take up to 6 months. Delays resulting from acquiring permits can be 
mitigated by developing an Agreed Order or Consent Decree for the remedial action in 
accordance with WAC 173-340-530, which requires substantial compliance with administrative 
requirements. The availability of offsite facilities, services, and materials is adequate for 
Alternatives 1 and 2. However, the availability of a mobile thermal treatment unit or a mobile 
chemical stabilization unit is unknown. All the alternatives can be monitored effectively during 
remedial action implementation to assess the attainment of site cleanup levels. 

9.2.5.5 Cost 

A summary of costs for the alternatives is presented in Table 9-14, and detailed cost information 
is provided in Appendix P. Alternative 1 is the least expensive remedial alternative. This 
alternative would have the greatest amount of soil above site cleanup levels remaining onsite; 
however, the residual COCs would be adequately contained by the asphalt cap. Alternative 2 
has the same amount of residual soil above site cleanup levels remaining onsite as Alternative 1 
but provides for additional containment and consolidation through the creation of the buffer zone 
along the property boundary. Alternative 3 is the most expensive remedial alternative due to the 
implementation of two different treatment processes required to treat the different types of 
COCs encountered in site soil (i.e., petroleum hydrocarbon- and metals-impacted soil). 
Alternative 3 reduces the overall amount of soil above site cleanup levels with the potential 
capacity to leach to groundwater remaining onsite. 
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9.2.5.6 Restoration Time Frame 

The permitting, design, and construction activities (excavation, offsite disposal and/or onsite 
consolidation, capping) associated with Alternatives 1 and 2 could be accomplished in 
approximately 3 to 6 months. Alternative 3 could require 8 to 12 months to complete, with 
additional time needed for treatability testing and identification of appropriate contractors with 
suitable equipment. The restoration time for groundwater remediation is anticipated to be 
accomplished in 1 to 3 years. Due to the amount of organic material present in the saturated 
zone, it is possible that several phased applications of ORC® may be required to attain site 
groundwater cleanup levels. The treatability study will determine the optimum remediation 
approach. Performance monitoring will be used to determine whether additional applications of 
ORC® are required. 

9.2.5.7 Community Concerns 

Community concerns will be addressed as described in Section 9.2.4.7. 

9.2.6 Recommended Alternative 

The recommended alternative for the site is Alternative 2. Alternative 2 provides for the 
containment of residual soil containing COCs above site cleanup levels through installation of 
the asphalt cap (including a stormwater collection system) and a perimeter buffer zone between 
residual impacted soil onsite and adjacent properties. This alternative also includes institutional 
controls, compliance monitoring, and periodic reviews in accordance with the MTCA 
requirement for alternatives using engineering controls to comply with cleanup standards. This 
alternative also includes remediation of impacted groundwater beneath the western portion of 
the site. Future concerns regarding human and ecological exposure to residual impacted soil, 
shallow groundwater, and surface water will be substantially reduced or eliminated by the 
containment system and groundwater remediation. 

Offsite disposal provides for the shortest time requirement for achieving site soil cleanup levels 
and offers the greatest degree of certainty that soil cleanup levels in designated areas of the site 
will be achieved over the long-term. Uncertainties exist regarding the effectiveness of thermal 
treatment due to high organic and moisture content of the soil. The effectiveness of chemical 
stabilization is also questionable due to the presence of petroleum hydrocarbons. Addressing 
these issues would require pre-treatment of soil containing metals and additional material 
handling. There are also some uncertainties regarding the long-term potential for leaching from 
chemically stabilized soil. 

Alternative 2 involves routine construction activities including excavation, stockpiling, backfilling 
and compaction, grading, and installation of an asphalt cap. This alternative requires more 
material handling than Alternative 1 due to the additional excavation along the property 
boundaries and onsite consolidation; however, significantly less material handling is required for 
Alternative 2 than Alternative 3. 

Alternative 2 is moderately expensive. Alternative 2 is more expensive than Alternative 1 due to 
the additional excavation areas and material handling. Alternative 2 is less expensive than 
Alternative 3, which includes two separate treatment processes. The incremental cost 
associated with the treatment processes in Alternative 3 is considered to be disproportionate to 
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the incremental degree of protection it would achieve [WAC 173-340-360(5)(vi)] given the 
uncertainties outlined above. 

9.2. 7 Additional Field Investigations in Support of the Remedial 
Design 

Additional field investigations may be required in support of the recommended remedial 
alternative. As indicated, a limited treatability study will be required prior to implementation of 
the recommended remedial alternative to determine the optimum approach for enhanced 
biodegradation of impacted groundwater beneath the western portion of the site. The limited 
treatability study may include the collection of additional groundwater samples from existing site 
wells for analysis of redox potential, pH, dissolved oxygen, ferrous iron, biochemical oxygen 
demand, and chemical oxygen demand. The study may also include the installation of 
additional groundwater monitoring wells to further define the lateral extent of the plume offsite 
toward the Puyallup River. While additional information appears warranted in some locations of 
the site, the information developed will not substantially change the proposed remedial 
alternative. These additional investigations will be presented in a pre-engineering design 
document that will be prepared upon approval by Ecology of the proposed site cleanup levels 
and recommended remedial alternative. 
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Tables 



Well Previous 
Designation Designation<aJ 

MW-1 MW-1 
MW-2 MW-2 

MW-3(D)1dl MW-3 

MW-4(R)1e> NMW-2 
MW-5 MW-5 
MW-6 MW-6 
MW-7 MW-7 

MW..S{R)11l NMW-3 
MW-9 NMW-1 
MW-10 NMW-4 
MW-11 NMW-5 
MW-12 NMW-6 

Notes: 

TABLE 2-1 

MONITORING WELL CONSTRUCTION DETAILS 
Former Tacoma Metals Facility 

Casing 
Date of Diameter/ Borehole Toe Total Well 

Installation Construction Diameter Elevation (ft)lb,c) Depth (ft} 

25-Aug-92 2 inch /PVC 9inch 12.23 16.5 
25-Aug-92 2 inch /PVC 9inch 12.04 16.5 

26-Aug-92 2 inch/PVC 9inch NA 16.5 

9-May-00 2 inch/PVC 9inch 12.55 22.8 
27-Aug-92 2 inch/PVC 9inch 10.9 16.5 
26-Aug-92 2 inch /PVC 9inch 10.07 16.5 
11-Sep-92 2 inch /PVC 9inch 9.45 16.5 

9-May-00 2 inch/PVC 9inch 11.16 23.6 
9-May-00 2 inch/ PVC 9inch 13.61 23.5 
10-Nov-OO 2 inch/ PVC 9inch 9.41 20 
10-Nov-OO 4 inch/ PVC 12inch 9.47 20 
10-Nov-OO 4 inch/PVC 12inch 10.8 20 

Length of Slot 
Screen (ft) Size (in) 

6 0.010 
6 0.010 

6 0.010 

17.8 0.010 
6 0.010 

6 0.010 
6 0.010 

18.6 0.010 
18.5 0.010 
12 0.010 
14 0.020 
12 0.020 

(a) Wells installed in 2000 by Kennedy/Jenks Consultants were initially designated NMW-# but were subsequently numbered in sequential order with the existing 
site monitoring wells. The critical NMW-# designations are used in some of the analytical reports for groundwater samples (Appendix L) and for geotechnical 
soil samples (Appendix F). 

(b) ToC elevations are based on a survey performed by Earth Tech on 21 November 2000. 
(c) Elevations measured at north side of PVC casing. 
(d) MW-3(0) was originally installed on 26 August 1992 by Pacific Groundwater Group. MW-3(0) was demolished (D) by a former Tacoma Metals site tenant. 
{e) MW-4(R) was originally installed on 26 August 1992 by Pacific Groundwater Group. MW-4(R) was replaced {R) 9 May 2000 by Kennedy/Jenks Consultants. 
(f) MW-8(R) was originally installed on 25 August 1992 by Pacific Groundwater Group. MW-8(R) was replaced (R) 9 May 2000 by Kennedy/Jenks Consultants. 

PVC - Polyvinyl chloride (Schedule 40} 
ToC - Top of well casing 
in - inches 
ft - feet 
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Boring 

Identification Lithology 

MW-4(R) Medium to fine sand 

MW·S(R) Sandy silt with clay 

MW-9 Fine sand with silt and gravel 

MW-9 Medium to fine sand 

Notes: 

TABLE 3-1 

GEOTECHNICAL TESTING RESULTS 
Former Tacoma Metals Facility 

Sample Total Vertical Hydraulic 

Depth (ft) Porosity %la) Conductivity (Kv)(cm/s}1a> 

0.5-1.0 0.53 2.ox10·2 

6-6.5 0.552 8.3x10·1 

10.~11 0.48 3.2x10"5 

15-16 0.39 3.8x10·" 

(a) Geotechnical testing was conducted according to ASTM D-5084. 
(b) Soil samples were analyzed for total organic carbon {TOG) by Plumb1981. 
(c) Soil samples were analyzed for cation exchange capacity (CEC) by EPA Method 9076. 
(d) Soil samples were analyzed for total solids by EPA Method 160.3. 

fl - feet 
%- percent 
cm/s • centimeters per second 
meq/100 g - milliequivalent per 100 grams 

Rl!FS Report, Fonner Tacoma Metals Facility 
19June 2001 

Total 
TOC %<bl CEC (meq/100 g)<c> Solids %(di 

16 4.9 93.1 

7.3 26 54.8 

0.99 6.5 69.6 
0.47 2.4 82.8 
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TABLE 3·2 

GROUNDWATER ELEVATION MONITORING SUMMARY 
Former Tacoma Metals Facility 

Well Top of Well Casing ~ r Elevation (ft)<•> 1/31/01 Water Elevation (tti'1 2/13/01 Water Elevation (ft}Ca} 2/28/01 
Number Elevation (tt}<al High Tide I Low Tide High Tide Low Tide High Tide Low Tide 
MW-1 12.23 1.61 0.95 1.42 0.96 1.45 0.94 
MW-2 12.04 1.33 0.26 1.22 0.33 1.24 -t 0.21 
MW-4(R) 12.55 2.49 0.98 2.03 1.00 2.31 1.03 - ~ -MW-5 10.90 2.54 0.71 2.39 0.73 2.38 -I 0.54 
MW-G 10.07 2.21 0.55 2.04 0.64 2.05 0.54 
MW-7 9.45 2.30 2.27 2.41 2.37 2.09 ~ 2.09 - --
MW-8(R) 11.16 2.40 1.31 2.27 1.44 2.20 1.44 --
MW-9 13.61 1.58 0.74 1.42 1.10 1.44 I 1.00 

- -1 MW-10 9.41 2.34 2.25 2.39 2.32 2.12 2.06 
- ,_ 

MW-11 9.47 2.29 2.23 2.41 2.36 2.09 

I 
2.08 

MW-12 10.80 2.22 1.78 2.4o<bJ 1.86(b) 2.16cc) 1.38(CJ 

Notes: 

(a) Vertical elevation in feet relative to mean sea level (MSL) based on a well survey performed by Earth Tech. Inc. on 21 November 2000. 
Elevations are based on the City of Tacoma datum. 

(b) Product present in well on 13 February 2001; measured product elevation 1.91 feet MSL at low tide. 
(c) Product present in well on 28 February 2001; measured product elevations 2.69 feet MSL at high tide and 1.79 feet MSL at low tide. 

ft - feet 
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TABLE 3-3 

ESTIMATED HORIZONTAL HYDRAULIC CONDUCTIVITY AND 
GROUNDWATER SEEPAGE VELOCITY FROM SLUG TESTING 

Former Tacoma Metals Facility 

Horizontal Hydraulic Conductivity Average Horizontal Hydraulic Estimated Groundwater 
(Kh<a> Conductivity {KhcavgJ)<bl Seepage Velocity (V}<c.d.e} 

-- - - -
Well# Test# (ft/min} {cm/sec) (ft/min) (cm/sec) (ft/year) 

MW-1 1 2.35E-02 1.19E-02 
2 3.15E-02 I 1.60E-02 
3 3.87E-02 I 1.96E-02 
4 4.05E-02 2.06E-02 
5 4.01E-02 2.04E-02 3.4E-02 1.7E-02 147 

MW-2 1 2.91E-02 1.48E-02 
2 3.61E-02 - 1.83E-02 
3 3.27E-02 1.66E-02 
4 3.41E-02 1.73E-02 
5 3.77E-02 1.91E-02 3.4E-02 1.7E-02 145 

MW-5 1 2.78E-03 1.41 E-03 
2 2.22E-03 1.13E-03 
3 2.13E-03 

... 
1.08E-03 

4 2.34E-03 1.19E-03 
5 2.48E-03 1.26E-03 2.4E-03 1.2E-03 10 

MW-7 1 4.83E-03 2.45E-03 
2 6.33E-03 3.22E-03 - 6.69E-03 --

3.40E-03 3 
4 5.09E-03 2.58E-03 
5 5.75E-03 2.92E-03 5.?E-03 2.9E-03 24 

MW-8(R) 1 1.62E-02 8.21E-03 
2 1.75E-02 8.90E-03 
3 2.76E-02 1.40E-02 
4 2.44E-02 1.24E-02 -
5 3.00E-02 1.52E-02 2.2E-02 1.1 E-02 96 

MW-9 1 1.89E-02 9.59E-03 -
2 1.44E-02 7.31E-03 
3 1.90E-02 9.67E-03 - 4 1.44E-02 7.33E-03 

I-

1.74E-02 - - 8.83E-03 5 1.7E-02 8.5E-03 72 
!Average Values for All Wells: I 1.3.E•02 I 6.8.E-03 I 82 

Notes: 
(a) Graphs of all slug tests are included in Appendix G 

(b) Average hydraulic conductivity calculated as geometric mean. 
(c) Groundwater seepage velocity (V) = (Kh<a"lll • (hydraulic gradient<dl / porosity<dl)) 
(d) Hydraulic gradient= 0.004; Porosity = 0.49 
(e) Estimated seepage velocity does not consider hydraulic gradient reversals caused by tital influences. 

I 
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Sample Sample Sample 
Designation Depth Date Arsenic Barium 

TP-1 0-1' 9127100 40 290 
2-3' 9127100 

__ _(b) --
4-6' 9/27100 -- --
6-10' 9/27/00 -- ... 

TP-2 0-1' 9/27/00 <10(e) 404 
2-3' 9/27/00 <5 47.2 
4-6' 9/27/00 <6 58.1 
6-10' 9/27/00 <6 53.8 

TP-3 0-1' 9/27100 <5 63.5 
2-3' 9/27/00 -- --
4-6' 9/27100 7 63.8 
6-10' 9/27/00 <10 110 

TP-4 0-1' 9/27/00 30 609 
2-3' 9/27/00 ... --
4-6' 9/27/00 ... --
6-10' 9/27/00 <7 60.1 

TP-5 0-1· 10/4/00 <5 59.4 
2-3' 10/4/00 ... --
4-Ei' 10/4/00 <6 67.7 

6-10' 10/4100 <10 52.3 
TP-6/6001d) 0-1' 10/4/00 30/30 196/208 

2-3' 10/4/00 ... --
4-6' 10/4/00 ... --

6-10' 10/4/00 ... ... 
TP-7 0-1' 10/4/00 10 697 

2-3' 10/4/00 ... ·-
4-6' 10/4/00 -- --
6-10' 10/4/00 -- --

TP-8 0-1' 10/4/00 <5 235 
2-3' 10/4/00 ... --

TP-8/800 4-6' 10/4/00 <6/<5 38.4/42.1 
6-10' 10/4/00 ... ... 

TP-9 0-1' 10/5/00 40 1,990 
2-3' 10/5/00 ... ... 
4-6' 10/5/00 <6 224 
6-10' 10/5/00 -- --

TP-10 0-1' 10/5/00 <5 218 
2-3' 10/5/00 ... ... 
4-6' 10/5/00 <5 61 

6-10' 10/5/00 <6 49.5 
MTCA Method C Industrial 
Soil Cleanuo Levels<•> 219 245.000 

TABLE4-1 
SOIL ANALYTICAL RESUL lS • METALS 

Former Tacoma Metals Facility 

Total Metals (mg/kgjf"1 

Cadmium Chromium Copper Lead 
8.5 76 873 2,230 

-- ... ... 120 
-- ... ... 90 
-- ... ... 30 

18.2 67 1,090 831 
<0.2 18.6 20 10 
<0.2 15.4 35.2 85 
1.1 18.6 79.6 72 
2.7 26.9 44.1 46 
-- -- -- --
0.4 15.4 33.2 106 

<0.5 18 42.4 93 
21.6 82 4,650 1,760 

8 -· -- 443 
-- -- -- 160 

<0.3 16.9 24.6 9 
<0.2 59.9 28 8 
-- -- -- ... 

<0.3 38.2 37.3 56 
<0.5 24 56.1 248 

5.6/4.9 92/59 711/237 1,5501867 

-- -- -- 54 
-- -- -- 40 
-- -- -- 60 

12.3 103 361 796 
9 -- -- --
-- -- ... --
-- -- ... --
0.9 33.9 41 31 
-- -- -- --

0.3/<0.2 17.5/15.7 29.6/47.8 25/26 
-- -- -- --
59 132 1,260 1,960 
-- -- -- 20 
2.1 24.2 59.9 93 
-- -- -- ... 
4.2 49.2 217 460 
-- -- -- --
0.7 32.2 60.3 72 
0.4 28.8 29.3 15 

3,500 soo<ll 130,000 1.000<1) 
Analytes detected m samples at concentrations exceedmg respective cleanup levels are shown ,n bold and 1tal1cs. 
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Mercury Selenium Silver 
1.53 <10 1.4 
0.11 -- --
-- ... --
-- -- --

0.88 <10 0.9 
0.04 <5 <0.3 

<0.06 <6 0.4 
0.13 <6 <0.4 
0.13 <5 <0.3 

·- -- ... 
0.21 <7 <0.4 
0.13 <10 <0.7 
0.55 <10 1.2 
-- -- ... 
-- -- ... 

<0.06 <7 <0.4 
<0.05 5 0.4 
... -- --

0.20 <6 <0.4 
0.3 <10 <0.8 

0.5/0.45 20/20 1.9/2.1 
... -- --
... -- . .. 
... -- . .. 

0.88 8 1.5 
... -- ... 
... ... ... 
-- ... --

<0.05 <5 0.3 
... -- ... 

<0.06/<0.05 <6/<5 <0.410.7 
... -- . .. 

0.90 <30 <2 
... -- . .. 

<0.05 <6 <0.4 
... -- ... 

0.54 7 0.5 
... -- . .. 

0.07 <5 0.3 
<0.06 <6 <0.4 

1,050 17,500 17,500 

996098.00 



Sample Sample Sample 
Designation Depth Date Arsenic Barium 

TP-11 0-1' 10/5/00 <5 254 
2·3' 10/5/00 --- --
4-6' 10/5/00 -·· --
6-10' 10/5/00 <9 164 

TP-12 0-1' 10/5/00 <5 37.5 
2-3' 10/5/00 ... --
4-6' 10/5/00 ... --
6-10' 10/5/00 --- --

TP-13 0-1' 10/5/00 <5 96 
2-3' 10/5/00 ... --
4-6' 10/5/00 -- --
6-10' 10/5100 -- --

TP-14 0-1' 10/6/00 <5 41.8 
2-3' 10/6/00 -- --
4-6' 10/6/00 -- --

6-10' 10/6/00 <6 84.9 
TP-15 0-1' 10/6/00 <5 42.6 

2-3' 10/6100 -- --
4-6' 10/6/00 -- --

6-10' 10/6/00 -- --
TP-161160 0-1' 10/6/00 40/30 999/592 

2-3' 10/6/00 -- --
TP-17 0-1' 10/6/00 60 272 

2-3' 10/6/00 -- --
4-6' 10/6/00 -- --

6-10' 10/6/00 -- --
TP-18 0-1' 10/10/00 8 107 

2-3' 10/10/00 -- --
4-6' 10/10/00 -- --

6-10' 10/10/00 -- --
TP-19 0-1' 10/10/00 20 111 

2-3' 10/10/00 -- --
4-6' 10/10/00 -- --

6-10' 10/10/00 -- --
TP-20 0-1' 10/10/00 <6 35.9 

TP-20/2000181 2-3' 10/10/00 20/<10 304/292 
4-6' 10/10/00 -- --

6-10' 10/10/00 -- --
MTCA Method C Industrial 
Soil Cleanup Levels <el 219 245,000 

TABLE4-1 
SOIL ANALYTICAL RESULTS - METALS 

Former Tacoma Metals Facility 

Total Metals {mglkg)taJ 

Cadmium Chromium Copper Lead 
5.7 54.4 157 202 
-- - - --
-- -- - -· 

<0.3 18.4 31.5 57 
3.3 19.4 21.3 17 
-- ·- - -· 
-- ·- - -· 
-· - -- -· 
3 49.3 266 167 
-- - - -· 
-- - -- -· 
-- - -- --

<0.2 22.2 13 8 
-- - ·- 560 
-- -- ·- 20 
2.3 35.3 78.6 152 
<0.2 32.8 29.4 79 
·- -- -- --
-- -- -- ... 
-- -- -- --

45/22 105/85 804/1,210 2,59012,040 
68 -- ·- 8,240 
15 120 2,930 1,470 
- -- -- 30 
-- -- -- 30 
- -- -- 20 
3.3 26.3 451 311 
- -- -- ... 
- -- -- ---
- -- -- ... 
4 46 1.060 204 
-- -- -- ... 
- -- -- --
- -- -- -· 

<0.2 22 17.2 6 
17/26.2 84/83 6.970/4,350 6, 790/10,200 

1 -- -- 540 
-- -- -- 230 

3,500 soo<n 130,000 1,0001n 
' . Analytes detected ,n samples at concentrations exceeding respective cleanup levels are shown ,n bold and italics. 
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Mercury Selenium Silver 

0.27 5 0.3 
-- -- -·· 
-- ... ---
0.1 <9 <0.5 

<0.04 <5 <0.3 
-- ... ... 
-- ... ... 
-- ... ... 

0.71 <5 1 
-- -- ... 
-- ... ... 
... ·-· --

<0.05 <5 <0.3 
... -- --... -- --

0.07 <6 <0.4 
<0.04 <5 0.3 
... -- --
-- -- --
... -- --

1.82/2.19 <30/<30 2/2 
... -- --
0.4 <50 <3 
-- -- --
... -- --
-- -- --

0.88 <5 0.9 
-- -- --
-- -- --
-- -- --

1.35 <10 3.4 
--- -- --
... -- --
... -- --

<0.06 6 <0.3 
0.94/0.95 <30/<10 <2/2.8 

... ... --... --- --
1,050 17,500 17 ~nn 

996098.00 



Sample Sample Sample 
Designation Depth Date Arsenic Barium 

TP-21 0-1' 10/10/00 70 1,580 
2·3' 10/10/00 <300 4,190 
4-6' 10/10/00 ·- ·-

6-10' 10/10/00 ·- ·-
TP-22 0·1' 10/10/00 30 372 

2·3' 10/10/00 <60 464 
4-6' 10/10/00 ·- ·-

6-10' 10/10/00 ·- ·-
TP-23 0·1' 10/11/00 <5 40.4 

2·3' 10/11/00 30 376 
4·6' 10/11/00 -- ... 

6-10' 10/11/00 ... ... 
TP-24 0-1' 10/11/00 6 105 

2-3' 10/11/00 ... ... 
4-6' 10/11/00 ... ... 
6-10' 10/11/00 ... ---

TP-25 0·1' 10/11/00 <5 52.5 
2·3' 10/11/00 -- --
4-6' 10/11/00 -· -· 
6-10' 10/11/00 -· -· 

TP-26 0-1· 10/11/00 <5 47.4 
2·3' 10(11/00 -· -· 
4-6' 10111/00 <6 272 
6-10' 10(11/00 <7 80.1 

TP-27/270 0-1' 10/11/00 30/40 261/259 
2-3' 10/11/00 <10 217 
4-6' 10/11/00 -· -· 
6-10' 10/11/00 -· -· 

TP-28 0-f 10/11/00 20 382 
2-3' 10/11/00 20 444 
4.5• 10(11/00 -· -· 
6-10' 10/11/00 -· -· 

TP-29 0-1' 10/12/00 5 67.9 
2-3' 10/12/00 -- -· 
4-6' 10/12/00 -- -· 
6-10' 10/12/00 -· -· 

TP-30 0·1' 10/12/00 30 733 
2-3' 10/12/00 20 805 
4-6' 10(12/00 -· -· 
6·10' 10/12/00 -- --

MTCA Method C Industrial 
Soil Cleanup levels <eJ 219 245,000 

TABLE 4-1 
SOIL ANALYTICAL RESULTS - METALS 

Former Tacoma Metals Facility 

Total Metals (mglkg)1"T 

Cadmium Chromium Copper Lead 
66 574 12,800 6,020 
130 1,080 13,200 7,570 
<1 42 ... 20 
·- ·- ·-- 50 
51 2,520 13,000 3,180 
52 913 20,200 3,690 
... 47 ... 360 
·- ·- ·-- 80 

<0.2 25.1 21.9 11 
15.3 127 1,560 1,190 

·- ·- ... 140 
·- -- -· 130 
2.3 34.3 539 438 
·- ·- ... -· 
·- ·- -· -· 
·- ·- -· -· 
0.3 28.4 151 48 
- ·- -· --
- ·- -· ·-
- ·- -· ·-
0.3 30.3 21.6 9 
- ·- -· ·-
0.2 20.8 40.9 17 

<0.3 17.3 31.1 13 
6.8/8.4 99/119 577/806 5,000/14, 700 

6.2 49 3,130 575 
-· ... -- ·-
-· ·- -· ·-

16.5 91 789 1,430 
16.5 88 3,000 2,340 
<1 -- -· <10 
-· -- -· 7 
0.2 29.7 24.6 16 
-· ·- -· ·-
- ... -- ·-
-· ·- -· ·-

59.5 108 1,960 2,410 
21.2 90 540 1,110 
<1 -- -· <10 
-· ... -· 50 

3.500 soo<f) 130,000 1.ooo<fl 
' Analytes detected m samples at concentrations exceedmg respective cleanup levels are shown m bold and ,tallcs. 
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Mercury Selenium Sliver 
22.4 <30 31 
10.2 <300 90 
·- - ·-
-- - ·-
5.3 <30 36 
5.1 <60 198 
·- ·- ·-
·- ·- ·-

<0.04 <5 <0.3 
1.21 <10 1.4 
0.19 ·- ·-
·- -- ·-
0.7 6 0.5 
·- ·- ·-
·- ·- ·-
·- ·- ·-

0.14 <5 <0.3 

·- ·- ·-
-- ·- ... 
-- ·- ... 

<0.05 <5 <0.3 

·- ·- ---
<0.05 <6 <0.3 
<0.06 <7 <0.4 

1.83/1.62 <10/<10 1.2/1.7 
1.82 <10 1.3 

<0.06 ·- ---
-- ·- ... 

1.56 10 1.5 
1.12 <10 1.8 

<0.05 ·- ·-
·- ·- ... 

<0.04 <5 <0.3 
·- ·- ... 
·- ·- ·-
-- -- ·-

2.06 <10 2.6 
0.57 <10 1.4 
·- -- ·-
·- -- ·-

1,050 17,500 17,500 

996098.00 



Sample Sample Sample 
Desianation Depth Date Arsenic 

TP-31 0-1' 10/12/00 <10 
2-3' 10/12/00 <10 
4-6' 10/12/00 ... 
6-10' 10/12/00 ... 

TP-32 0-1' 10/12/00 30 
TP-33 0-1' 10/12/00 40 

2-3' 10/12/00 ... 
4-6' 10/12/00 --
6-10' 10/12/00 ... 

TP-341340 0-1' 10/12/00 <10/<30 
2-3' 10/12100 30 
4-6' 10/12/00 ... 
6-10' 10/12100 ·-· 

TP-35 0-1' 10/13/00 <10 
2-3' 10/13/00 ... 
4-6' 10/13/00 ... 
6-10' 10/13/00 ... 

TP-36 0-1' 10/13/00 <10 
2-3' 10/13/00 --
4-6' 10/13/00 --
6-10' 10/13/00 <10 

TP-37 0-1' 10/13/00 30 
2-3' 10/13/00 20 
4-6' 10/13/00 --
6-10' 10/13/00 --

TP-38 0-1' 10/13/00 60 
2-3' 10/13/00 --
4-6' 10/13/00 --
6-10' 10/13/00 --

TP-39/390 0-1' 10/13/00 10/<10 
2-3' 10/13/00 ... 
4-6' 10/13/00 --
6-10' 10/13/00 ... 

TP-40 0-1' 10/13/00 60 
2-3' 10/13/00 <30 
4-6' 10/13/00 <10 
6-10' 10/13/00 ... 

MTCA Method C Industrial 
Soil Cleanuo Levels <e> 

TABLE4-1 
SOIL ANALYTICAL RESULTS • METALS 

Former Tacoma Metals Facility 

Total Metals (mg/kg)'•I 

Barium Cadmium Chromium Copper Lead 

558 19.3 58 417 1,040 
189 6.4 40 182 387 

·- -- -- ... --
-- -- -- ... --

2,010 84 271 3,720 4,470 
3,070 89 353 2,970 6,470 

·- -- -- ... 4,560 
·- ·- -- ... 10 
·- -- ·- ... 70 

196/1,740 4/42 65.6/92 4,03011,640 1,53015,100 
1,400 52 91 1,570 3,990 
- -- -- ... 1,110 

·- -- -- ... 40 
290 8.4 153 1,260 4,230 
- -- -- ... 240 
- -- -- ... 30 
- -- -- - 20 

54.5 0.9 31 39.3 36 
- -- -- -- --
- -- -- -- --

31.7 0.5 19 25.3 15 
979 26.6 124 625 1,900 

1,630 24.7 112 483 1,630 
- <1 ... -- 20 
- ·- ... -- 30 

2,710 125 263 3,320 9,380 
-· ... ... -- 70 
-- --- ... -- 50 
-- ... ... -- 11 

110/134 13.2116.8 30/27 1,100/107 1,04()/374 
- 10.4 -- -- --
- -- -- -- --
- -- -- -- --

738 36 670 2,530 3,700 
851 40 212 1,240 2,050 
126 3.7 31 94 192 
- -- -- ... -

245000 3 500 50011) 130,000 1,00011) . Analytes detected ,n samples at concentrations exceedmg respective cleanup levels are shown m bold and ,tal,cs . 
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Mercury Selenlum Silver 

0.63 <10 1 
0.42 <10 0.7 
-- -- ·-
-- -- ·-

2.36 <30 3 
2.91 <30 5 
1.69 -- -
-- -- -
-- -- -

0.93/1.23 <10/<30 1.6/<2 
1.08 <30 <2 

<0.05 -- -
-- -- --

0.52 <10 2.2 
-- -- --
-- -- --
-- -- -

0.12 <10 <0.6 
-- -- -
-- -- -

0.06 <10 <0.8 
4.18 10 1.1 
2.66 <10 <0.6 

<0.05 -- -
-- -- -

14.3 30 6 
0.12 -- -
-- -- -
-- -- -

0.21/0.24 <10/<10 <0.8/<0.7 
-- -- --
-- -- --
-- -- --
15 <50 4 

3.19 <30 3 
0.22 <10 <0.7 
. .. -- ... 

1,050 17.500 17,500 

996098.00 



Sample Sample Sample 
Designation Depth Date Arsenic 

TP-41 0-1' 10/16/00 <30 
2-3' 10/16/00 ·-
4-6' 10/16/00 --
6-10' 10/16/00 --

TP-42 0-1' 10/16/00 <30 
2-3' 10/16/00 --
4-6' 10/16/00 --
6-10' 10/16/00 --

TP-43/430 0-1' 10/16/00 90/80 
2-3' 10/16/00 80 
4-6' 10/16/00 --
6-10' 10/16/00 --

TP-44 0-1' 10/13/00 <10 
2-3' 10/13/00 ... 
4-6' 10/13/00 ... 
6-10' 10/13/00 ... 

TP-45 0-1' 10/16/00 100 
2-3' 10/16/00 --
4-6' 10/16/00 ·-

6'·10' 10/16/00 ·-
TP-46 0-1' 10/16/00 40 

2-3' 10/16/00 ·-
4-6' 10/16/00 50 

6'-10' 10/16/00 ·-
TP-47 0·1' 10/16/00 <30 

2-3' 10/16/00 ·-
4-6' 10/16/00 ·-

6'-10' 10/16/00 --
TP-48 0-1' 10/17/00 40 

2-3' 10/17/00 --
4-6' 10/17/00 --

6'-8.5' 10/17/00 <70 
TP-49 0-1' 10/17/00 <30 

2-3' 10/17/00 <30 
4-6' 10/17/00 <30 

6'-10' 10/17/00 <50 
MTCA Method C Industrial 
Soil Cleanup Levels tel 219 

TABLE4-1 
SOIL ANALYTICAL RESULTS • METALS 

Former Tacoma Metals Facility 

Total Metals (mglkg}\al 

Barium Cadmium Chromium Copper Lead 
38 <1 39 20 20 
-- -- -- -- ... 
-- -- -- -- ... 
-- -- -- -- --
78 2 31 98 130 
-- -- -- -· ... 
--· -- ·- -· --· 
-- -- ·- -· ... 

1,620/1,400 53/54 564/566 5,620/5,000 5,84019,370 
1,280 46 259 2,520 12,300 
-- <1 -- -- 10 
-- -- -- -· 70 

27.2 0.4 17.2 21.5 13 
-- -· -- -· --
... ... ·- - --
... ... -- - --

774 30 368 3,560 4,060 
-- 15 -- -· 950 
·- -· -- -- 180 
·- -· ·- -- 80 

302 15 721 1,820 2,100 

·- 9 104 -· 970 
1,910 93 93 1,180 4,320 

·- -· 0.9 -· 82 
33 <1 25 13 <10 
·- -· ·- -- ·-
·- -· ·- -· ·-
-- -- -- -· --

232 8 52 588 630 
-- ... -- - --
-- -- -- ·- --
67 <3 18 45 40 
71 1 33 78 150 
64 <1 20 20 10 
78 <1 15 20 150 
51 <2 23 942 430 

245,000 3,500 soo<fJ 130,000 1.000(!) . . Analytes detected In samples at concentrations exceeding respective cleanup levels are shown m bold and ,taltcs • 
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Mercury Selenium Silver 
5.5 <30 <2 
-- -- ·-
-- -- ---- -- --

4.33 <30 <2 
-- -· --
-- -· --
-- -· --

47/41 <30/<30 5/6 
21 <30 5 

<0.04 -- -· 
-- -· --

<0.05 <10 <0.6 
... - -· 
... - --
... - --
47 30 7 
16 - -· 
... - -· ... - -· 

10.6 <30 69 
2.88 - -· 
0.83 <30 2 
... - --

<0.05 <30 <2 
... - -· ... ·- -· ... ·- --

0.45 <30 <2 
... ·- --
-- -- ... 

<0.1 <70 <4 
0.13 <30 <2 
<0.05 <30 <2 
0.44 <30 <2 
0.12 <50 <3 

1,050 17,500 17,500 

996098.00 



II [»!::pie Sample Sample 
nation De1>th Date Arsenic Barium 

TP-50/500 0-1' 10/17/00 <30/<30 208/293 
2-3' 10/17/00 <30 69 
4-6' 10/17/00 -- ---

6'-10' 10/17/00 - ---
TP-51 0-1' 11/14/00 <30 73 

2-3' 11/14/00 -- ---
4-6' 11/14/00 ... ---

6'-10' 11/14/00 -- ---
TP-52 0-1' 11/14/00 <20 50 

2-3' 11/14/00 -- ---
4-6' 11/14/00 -- ---

6'-10' 11/14/00 -- ---
TP-53 0-1' 11/14/00 <30 63 

2-3' 11/14/00 -- ---
4-6' 11/14/00 -- ---

6'-10' 11/14/00 -- ---
TP-54 0-1' 11/14/00 <30 242 

2-3' 11/14/00 -- ---
4-6' 11/14/00 -- ---

6'-10' 11/14/00 -- --
TP-5S 0-1' 11/14/00 <30 1,080 

2-3' 11/14/00 -- --
4-6' 11/14/00 -- --

6'-10' 11/14/00 -- --
TP-56 0-1' 11/14/00 <30 63 

2-3' 11/14/00 -- --
4-6' 11/14/00 -- --

6'-10' 11/14/00 -- --
TP-57 0-1' 11/14/00 60 2,740 

2-3' 11/14/00 -- --
4-6' 11/14/00 -- --

6'-10' 11/14/00 -- --
TP-58 0-1' 11/15/00 <30 45 

2-3' 11/15/00 <30 602 
4-6' 11/15/00 -- ---

6'-10' 11/15/00 -- ---
TP-59 0-1' 11/15/00 40 871 

2-3' 11/15/00 <30 194 
4-6' 11/15/00 --- ---
6-10' 11/15/00 - ---

MTCA Method C Industrial 
Soil Cleanuo Levels <e> 219 245,000 

TABLE4-1 
SOIL ANALYTICAL RESULTS· METALS 

Former Tacoma Metals Facility 

Total Metals (mg/kg)<aJ 

Cadmium Chromium Copper Lead 
8/18 37/55 1,100/530 380/570 
<1 44 29 150 
--- -- -- ... 
--- -- -- ... 
<1 34 61 100 
--- -- -- ... 
--- -- -- ---
-- -- -- ---

<1.0 27 38.2 38 
--- -- -- --
--- -- -- --
--- -- -- --
<1 31 40 20 
--- -- -- ... 
--- ·- -- ... 
-- -- -- ... 
8 48 273 410 
-- -- -- -
-- -- -- --
-- -- -- --
29 117 465 1,750 

21.1 -- -- 772 
-- -- -- 106 
-- -- -- 70 
2 31 88 70 
-- -- -- --
-- -- -- --
-- -- -- --
70 145 7.410 2,710 
1.7 -- -- 28 
--- -- -- 80 
--- -- -- 23 
<1 29 21 <10 
17 105 2,070 2,340 

<0.5 ... -- 9 
--· -- -- 70 
34 173 3,010 2,250 
9 35 388 350 
-- -- -- --
-- ·-· -- --

3,500 soo<fl 130,000 1.000<11 . . Analytes detected ,n samples at concentrations exceeding respective cleanup levels are shown m bold and ,tahcs . 

Rl/FS Repo,t, Former Tacoma Metals Facili(y 
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Mercurv Selenium Silver 
0.49/0.61 <30/<30 <21<2 

<0.05 <30 <2 
--· --- ---
--· --- ---

0.05 <30 <2 
--· --- ---
-- --· ---
--· --· ---

0.06 <20 <1 
-- --- ---
--- --- ---
--- --· ---

0.05 <30 <2 
-- --· --
--- --· ---
--- -- ---

0.98 <30 <2 
-- --· ---
--- --· ---
--- --· ---

0.83 <30 <2 
--- --· ---
--- --· ---
--- --- ---

0.12 <30 <2 
--- --· ---
--- -- ---
--- --· ---
0.6 40 <2 
--- --· ---
-- -- --
-- -- --

0.06 <30 <2 
62 <30 <2 
-- -- --
-- -- --

1.55 <30 2 
0.22 <30 <2 
-- ... --
-- ... --

1,050 17.500 17,500 

996098.00 



TABLE4-1 
SOIL ANALYTICAL RESULTS - METALS 

Former Tacoma Metals Facility 

Total Metals {mglkgf 31 

Sample Sample Sample 
Designation Depth Date Arsenic Barium Cadmium Chromium Copper 

TP-60 0-1' 11/15/00 50 1,050 30 225 2,330 
2-3' 11/15/00 <30 1.410 20 99 773 
4-6' 11/15/00 -- -- 0.9 -- --

6-10' 11/15/00 -- -- -·- -- --
TP-61 0-1' 11/15/00 <30 377 10 53 356 

2-3' 11/15/00 <30 352 1 25 40 
4-6' 11/15/00 -- -·- -- - --

6-10' 11/15/00 -- ... -- -· --
TP-62 0-1' 11/15/00 <30 201 5 72 208 

2-3' 11/15/00 <30 265 11 283 407 
4-6' 11/15/00 - -- <0.5 - --

6-10' 11/15/00 - -·- -- -- --
TP-63 0-1' 11/15/00 <30 584 38 61 304 

2-3' 11/15/00 <30 637 50 64 299 
4-6' 11/15/00 -- -- 0.7 -- --

6-10' 11/15/00 -- -- -- -- -·-
TP-64 0-1' 11/15/00 <30 163 5 31 459 

2-3' 11/15/00 -- -- -- -- -·-
4-6' 11/15100 -- -- -- -- -·-

6-10' 11/15/00 -- -- -- -- --
TP-65 0-1' 11/15/00 <30 58 <1 28 19 

2-3' 11/15/00 -- -- -- -- -·-
4-6' 11/15/00 -- -- -- - --
6-10' 11/15/00 -- -- -- - --

MTCA Method C Industrial 

Soil Cleanuo Levels<•> 219 245,000 3,500 500(1) 130,000 
Analytes detected in samples at concentrations exceeding respec:t,ve cleanup levels are shown ,n bold and ,tat,cs. 

Notes 
(a) Soil samples were analyzed for total metals by EPA Methods 6010/7000 series. 
(b) ·--" Sample not tested for selected analyte. 
(c) "<" denotes analyte was not detected at the indicated reporting limit. 
(d) Second number signifies analysis of duplicate sample. 
(e) MTCA Method C industrial soil deanup levels are based on CLARC II, dated February 1996. 

Lead 
10,800 
3,260 
116 
49 

4,180 
80 

--
--

420 
800 

--
--

700 
1,800 
123 
102 
450 

--
-
-

<10 

-
-
-

1,ooo<ll 

(f) Method A industrial soil cleanup levels (WAC 173-340-745) used where Method C soil industrial deanup levels are not available. 

Mercury Selenium 

77 40 
1.41 <30 
0.08 -· 
-- -· 

0.76 <30 
0.23 <30 

-- --
-- --

0.92 <30 
2.05 <30 

<0.04 --
-- --

0.37 <30 
0.24 30 

-- --
-- --

0.98 <30 

-- -·-
-- --
-- --

0.05 <30 

-- --
-- --
-- --

1,050 17,500 

(g) TP-20/2000-2-3 was re-analyzed for lead and arsenic due to suspected sample homogeneity issues. {The re-analysis result is presented in this table). 

mg/kg - milligrams per kilogram 
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Sliver 

2 
<2 
---
---
<2 
<2 

---
---
2 
<2 

---
---
<2 
<2 

---
---
<2 

---
---
---
<2 

---
--
--

17 500 

996098.00 



Sample Sample 

Designation Depth Aroclor 1016 

TP-1 0-1' <Q.Q36'C) 
TP-3 0-1' <0.035 
TP-4 0-1' <0.037 

2-3' <0.035 
TP-5 0·1' <0.036 
TP-6 0-1' <0.036 

2-3' <0.035 
TP-7 0-1' <0.370 

2-3' <0.036 
TP-9 0-1' <0.040 
TP-10 0-1' <0.037 

2-3' <0.037 
TP-11 0-1' <0.036 
TP-12 0-1' <0.035 

2-3' <0.034 
TP-13 0-1' <0.034 
TP-14 0-1' <0.034 

2-3' <0.037 
TP-15 0-1' <0.035 

TP-16/1601d> 0-1' <1.1/<0.040 
TP-17 0-1' <0.035 
TP-19 0-1' <0.038 
TP-20 0-1' <0.035 

2-3' <0.036 
TP-21 0-1' <0.041 

2-3' <0.040 
TP-22 0-1' <0.042 

2-3' <0.041 
TP-23 0-1' <0.035 
TP-25 0-1' <0.036 

TP•27/2701dl 0-1' <0.038/<0.039 
TP-29 0-1' <0.036 
TP-31 0-1' <0.037 
TP-33 0-1' <0.037 

TP-34191 0-1' <0.040 
2-3' <0.041 

TP-35 0-1' <0.036 
TP-36 0-1' <0.037 
TP-37 0-1' <0.037 

TP-39J3901dl 0-1' <0.035/<0.042 
TP-40 0-1' <0.038 

2-3' <0.038 
MTCA Method C Industrial 
Soil Cleanup Levels<fl NA(gl 

TABLE4-2 
SOIL ANALYTICAL RESULTS - PCBs 

Former Tacoma Metals Facility 

PCBs (mglkg)1"1 

Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 

<0.036 <0.036 0.64 0.50 <0.073 
<0.035 <0.035 0.17 0.061 <0.070 
<0.037 1.1 4.7 2.4 <0.073 
<0.035 0.390 1.4 0.970 <0.071 
<0.036 <0.036 <0.036 <0.036 <0.073 
<0.036 0.110 0.360 0.300 <0.073 
<0.035 0.018J 0.050 0.028J <0.069 
<0.370 4.3 7.7 2.7 <0.740 
<0.036 2.1 5.2 1.9 <0.071 

0.53 <0.040 0.87 1.1 <0.081 
<0.037 0.56 0.65 0.29 <0.073 
<0.037 <0.037 0.045 <0.037 <0.074 
<0.036 0.52 1.5Y 1.1 <0.073 
<0.035 0.031J 0.063 0.030J <0.069 
<0.034 0.150 0.430 0.170 <0.068 
<0.034 <0.034 1 2 <0.069 
<0.034 <0.034 <0.034 <0.034 <0.069 
<0.037 0.098Y 0.60 0.26 <0.073 
<0.035 <0.035 0.043 0.058 <0.070 

<1.1/<0.040 1.0J/0.39 3.1/1.9 4.6/2.7 <2.3/<0.080 
<0.035 0.43 0.67 1.6 <0.071 
<0.038 <0.038 0.057 0.060 <0.076 
<0.035 <0.035 0.020J 0.023J <0.070 
<0.036 0.180Y 0.970 0.320 <0.072 
<0.041 1.4 6.9 5.2 <0.082 
0.088 <0.040 2.3 1.1 <0.080 

<0.042 0.43Y 1.4 0.66 <0.083 
<0.041 0.520V 1.3 0.990 <0.083 
<0.035 <0.035 0.019J 0.020J <0.070 
<0.036 0.042 0.043 0.048 <0.072 

<0.038/<0 .039 0.14/0.14 0.53/0.49 0.94/0.93 <0.077/<0.077 
<0036 <0.036 <0.036 0.024J <0.071 
<0.037 0.15 0.71 0.76 <0.074 
<0.037 0.52 1.7 1.2 <0.075 
<0.040 0.12 0.57 0.5 <0.080 
<0.041 0.11 0.51 0.40 <0.081 
<0.036 <0.036 0.21 0.30 <0.073 
<0.037 0.031J 0.056 0.060 <0.074 
<0.037 0.46 1.5 1.3 <0.074 

<0.035<0.042 <0.035<0.042 2.7/1.5 <0.035/<0.042 <0.069/<0.084 
<0.038 3.7Y 18 6 <0.077 
<0.038 0.600Y 3.2 1.7 <0.076 

NA NA NA NA NA 
Analyte.s detected m samples at concentrations el<ceedmg cleanup levels or comparison values are shown m bold and 1tal1cs. 
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Total 
Aroclor 1232 PCBs<b> 

<0.036 1.25 
<0.035 0.336 
<0.037 8.3 
<0.035 2.85 
<0.036 0.145 
<0.036 0.86 
<0.035 0.183 
<0.370 0.186 
<0.036 9.28 
<0.040 2.6 
<0.037 1.6 
<0.037 0.17 
<0.036 3.21 
<0.035 0.211 
<0.034 0.835 
<0.034 3.1 
<0.034 0.14 
<0.037 1.05 
<0.035 0.206 

<1.1/<0.040 11.5/5.09 
<0.035 2.79 
<0.038 0.231 
<0.035 0.148 
<0.036 1.56 
<0.041 13.6 
<0.040 3.6 
<0.042 2.59 
<0.041 2.91 
<0.035 0.144 
<0.036 0.223 

<0.038/<0.039 1.7/1.66 
<0.036 0.15 
<0.037 1.71 
<0.037 3.51 
<0.040 1.3 
<0.041 1.12 
<0.036 0.619 
<0.037 0.24 
<0.037 3.35 

<0.035/<0.042 2.82/1.65 
<0.038 27.8 
<0.038 5.6 

NA 17 

996098.001 



Sample Sample 
Designation Depth Aroclor 1016 Aroclor 1242 

TP-41 0-1' <0.035 <0.035 
TP-43f43o<dl 0-1' <0.48/<0.46 <0.48/<0.46 

2-3' <0.47 <0.47 
4-6' <0.036 <0.036 

TP-44 0·1' <0.035 <0.035 
TP-45 0-1' <0.46 <0.46 

2-3' <0.88 <0.88 
TP-46 0-1' <0.036 <0.036 

2-3' <0.038 <0.038 
TP-47 0-1' <0.037 <0.037 
TP-49 0-1' <0.035 <0.035 
TP-50 0-1' <0.036 <0.036 

2-3' <0.037 <0.037 
TP-51 0-1' <0.036 <0.036 
TP-53 0-1' <0.035 <0.035 
TP-55 0-1' <0.036 <0.036 
TP-57 0-1' 0.71Y <0.041 
TP-59 0-1' <0.038 <0.038 

2-3' <0.036 <0.036 
TP-60 0-1' <0.93 <0.93 

2-3' <0.045 <0.045 
TP-61 0-1' <0.036 <0.036 
TP-63 0-1' <0.036 <0.036 
TP·65 0-1' <0.036 <0.036 

MTCA Method C Industrial 
Soil Cleanup Leve1<1> NA191 NA 

TABLE 4-2 
SOIL ANALYTICAL RESULTS • PCBs 

Former Tacoma Metals Facility 

PCBs (mglkg)111 

Aroclor 124a Aroclor 1254 Aroclor 1260 Aroclor 1221 
<0.035 0.049 0.021J <0-070 

2.6Y/2.2Y 14/11 6.8/5.8 <0.95/<0.92 
1.9Y 8.1 8.6 <0.93 

<0.036 0.036J <0.036 <0.072 
<0.035 <0.035 <0.035 <0.070 
1.9Y 12 9.5 <0.92 
<0.88 7 4.6 <1.8 
0.90Y 8.3 4.3 <0.073 
<0.038 0.051 <0.038 <0.076 
<0.037 <0.037 <0.037 <0.075 
<0.035 0.190 0.130 <0.070 

0.87 5.3 1.3 <0.071 
<0.037 0.036J <0.037 <0.073 
0.043 0.14 0.14 <0.072 

<0.035 0.054 0.046 <0.070 
0.83 3 1.5 <0.073 
1.4 1.2 0.29 <0.082 
13 9.8 2.1 <0.076 

0.38 0.55 0.20 <0.072 
<0.93 29 8.3 <1.9 
0.12Y 1.1 0.58 <0.090 
0.71 1.9 0.83 <0.072 

0.33Y 2.6 0.35 <0.072 
<0.036 0.020J <0.036 <0.071 

NA NA NA NA 
Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown In bold and italics. 

Notes: 
(a) Samples were analyzed for polychlorinated biphenyls (PCBs) by EPA Method 8082. 

Page 2of 2 

Total 
Aroclor 1232 PCBslbl 

<0.035 0.175 
<0.48/<0.46 23.9/20.2 

<0.47 19.8 
<0.036 0.162 
<0.035 · 0.14 
<0.46 24.6 
<0.88 14.26 

<0.036 13.6 
<0.038 0.184 
<0.037 0.149 
<0.035 0.425 
<0.036 7.6 
<0.037 0.165 
<0.036 0.413 
<0.035 0.205 
<0.036 5.42 
<0.041 3.68 
<0.038 25 
<0.036 1.22 
<0.93 40.11 
<0.045 1.913 
<0.036 3.53 
<0.036 3.37 
<0.036 0.146 

NA I 17 I 

(b) The total PCBs were calculated by summing the concentrations of all the probable PCBs. If a probable PCB was not detected, a value equal to one-half the reporting limit was used. 
(c) "<" denotes analyte was not detected at the indicated reporting limit. 
(d} Duplicate sample. 
(e) Analytical report reads TP-34 as TP-340. 
(f) MTCA Method C industrial soil cleanup levels based on CL.ARC II, dated February 1996. 
(g} "NA" = No cleanup level available. 

Qualifiers: 
J • Indicates as estimated value of analyte found and confinned by analyst but with low spectral match. 
Y - Indicates raised reporting limit due to background interference. 

mg/kg - milligrams per kilogram 

RIIFS Repo,t Former Tacoma Metals Fae/lily 
19 June 2001 996098.001 



TABLE 4-4 

SOIL ANALYTICAL RESULTS - TPHs AND voes 
Former Tacoma Metals Facility 

I TPHs (mo/kg)I•) I 
JJ~:~g~eation 

Sample Collection TPH-Diesel TPH- Benzene Toluene Ethyl- Total'"' Acetone 1, 1-Di-
Depth (ft Date motor oil benzene Xylenes chloro-

etnene 
TP-59 0-1' 11/15/00 5208 1,200 --· -- ·- -- -- --

2-3' 11/15/00 - -- -- -- -- -- -- --
4-6' 11/15/00 -- ... -- -- -- -- -- --
6-10' 11/15/00 -- --· -- -- -- -- -- --

TP-60 0-1' 11/15/00 980B 1,700 -- -- ... -- -- ---
2-3' 11/15/00 -- -- -- -- ... -- -- ---
4-6' 11/15/00 -- -- -- -- --- -- -- --· 

6-10' 11/15/00 --- -- -- ... ... ... -- ---
TP-61 0-1' 11/15/00 3,7008 1,900 -- ... ... -- -- --

2-3' 11/15/00 8,5008 2,300 -- -- -- --- -- ---
4-6' 11/15/00 120 87 - ... -- ... -- ---

6-10' 11/15/00 -- -- ... --· -- --- -- ---
TP-62 0-1' 11/15/00 320B 910 -- -- -- -- -- ---

2-3' 11/15/00 -- -- -- -- -- --- -- ---
4-6' 11/15/00 -- -- -- -- -- -- --- --

6-10' 11/15/00 -- -- -- -- -- --- --- --
TP-63 0-1' 11/15/00 340B 1,100 -- -- -- ... ... --

2-3' 11/15/00 8608 2,100 -- -- -- -- --- --
4-6' 11/15/00 240 640 -- ·- -- -- --- --
6-10' 11/15/0( -- -· -- -- ... -- --- --

TP-64 0-1' 11/15/00 1508 330 -- -- -- -- ... --
2-3' 11/15/00 -- -· -- -- -· -- --· --
4-6' 11/15/0C -- -- -- -- ... -- --- --
6-10' 11/15/0( -- -- -- -- -- -- ... -

TP-65 0-1' 11/15/0C <5.3 <11 -- -- ... -- --· -
2-3' 11/15/00 ... -- -- -- -- -- -- -
4-6' 11/15/00 -- -- -- -- -- -- ... --
6-10' 11/15/00 --- - -- -- --· -- --· -

MTCA Method C fndustrial(91 

Soil Cleanup Levels 2.ooo<h> 2,ooolh> 4.53E+06 7.00E+OB 3.50E+OB 7.00E+09 3.50E+08 2.19E+05 

Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics. 

Notes: 
(a) Total diesel- and motor oil-range hydrocarbons were analyzed by Ecology Method NWTPH-Diesel (Extended). 
(b) Samples were analyzed for volatile organic compounds (VOCs) by EPA Method 8260. 
(c) Total xylenes were calculated by summing the concentrations of m.p- and o-xylene isomers. 
(d) "·-·" = Sample not tested for selected analyte. 
(e) "<" denotes analyte was not detected at the indicated reporting limit. 
{f) Duplicate sample. 
{g) MTCA Method C industrial soil cleanup levels are based on CLARC II, dated Februaiy 1996. 

Vol;itile Organic Compounds (pg/kg)<bl 
1, 1-Di- Cis-1,2-di- , Chloro- 2-Butanone 1,1,1-Tri-
chloro- chloro- fom, chloro-
etnane emene I emane 

·- -- t -- --- --
-- -- I -- -- --I 

-- -- -- -- --
-- -- -- -- --
-- -- I --- -- --
-- ... I 

' 
... -- --

-- --- i --- -- --
-- ... j --- -- --
... -- I --- -- --
-- ... --- -- --
... ... --- -- --
... -· --- - ... 
... -· I --- ... ... 
... -· I 

' --- - -
-- -· ! --- ... --
-- -· --- -- --
-- -· i -- - ... 
-- - : -- -- ... 
-· -· ! -- -- ... 
-- -· 1 

j -- -· --
-- - i -- -- --; -- - I -- -- --
-- - ! -- -- --

-- - ! -- -- --
-- - ! -- -- --

' -- - I -- -- --
-- - I -- -- --
-- - ; -- -- --

' ' NA1'1 3.50E+08 3.50E+07 • 2.15E+07 3.15E+09 

Page 6 of 6 

I 
Trichloro- Tetrachloro- 1.1,2-Tri- 1,3.5-Tri- 1,2,4-Tri- Hexa- 4-lsopropyl- lsopropy-
ethene ethene chloro- methyl- methyl- chlorobut- toluene Styrene Naphthalene benzene 

nuoroetnane t>enzene oenzene a<11ene 

-- -- -- -- -- -- -- -- -- --
-- - -- -- -- - -- -- ... --
-- --- -- ·- -- - -- -- --- --· 
-- -- -- -- -- -- -- -- ... --· 
-- ... -- -- -- - -- -- ... --
- -- -- ·- -- -- -- -- -·- --
-- ... -- -- -- -- -- -- --· --
-- -- ... -- -- -- -- -- --· --
-- -- -- -- -- -- -- -- -- --
-- -- --- -- -- -- ·- -- --· --
... -- --- -- --- -- ·- ... ... --
-- -- --- -- ... -- -- -- -- --
... -- --- -- ... -- - -- -- --
... -- --- -- ... -- - -- -- --

-- -- --- -- ... -- ... -- -- --
- -- --- -- ... -- ·- -- -- --
... -- --- -- -- -- ... ... --· --
... -- --- -- ... - --- -- -- --
... -· --- -- -- -- ·- -- -- --
--- -· --- -- ... - ·- --- -- --
... -- --- -- --- -- -- ... -- --
... -· --- -- ... -- - ... -- --
--- -· --- -- ... - ·- ... -- --

·- -· --- -- --- - ·- -- -- ... 
-- - --- -- ... -- ... -- --- --
... -· --- -- --- -- ... -- -- --
·- -- --- -- -- -- ·- -- --· --
-- -· --- -- -- -- - -- --· --

1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA 

{h) MTCA Method A industrial soil cleanup levels used where Method C industrial soil cleanup levels are not available. MTCA Method A cleanup level based on amended MTCA cleanup regulation (WAC-173-340-745) anticipated by Ecology to become effective August 2001 . 
(i) "NA"= No cleanup level is available. 

Qualifiers: 
J - Indicates an estimated value below the calculated detection limit. 
B - Indicates compound also detected in method blank. 

mg/kg - milligrams per kilogram 
µg/kg - micrograms per kilogram 

RIIFS Report, Former Tacoma Metals Facility 
19June 2001 996098.00 



I TPHs {mg/kg)'•I II 
Sample Sample Collection TPH-Diesel TPH- Benzene Toluene Ethyl-
Designation Depth (ft Date motor oil benzene 

TP-48 0-1' 10/17/00 130 290 - - --
2-3' 10/17/00 -- -- - -- --
4-6' 10/17/00 -- - -- -- ---

6-8.5' 10/17/00 630 870 -- -- --
TP-49 0-1' 10/17/00 220 1,500 ... - --

2-3' 10/17/00 29 50 <1.1 3.7 <1.1 

4-6' 10/17/00 11,000 4,000 <9.0 1,600 27 

6-10' 10/17/00 14,000 2,900 <22 270 24 

TP-50/50011) 0-1' 10/17/00 90/110 190/230 1.2/1.3 430/610 <1 .1{<1.1 

2-3' 10/17/00 39 54 <10 270 <1 .1 

4-6' 10/17/00 - - ... ... -
6-10' 10/17/00 -- --- ... -- --

TP-51 0-1' 11/14/00 358 100 -- -- --
2-3' 11/14/00 --- ·- ·- ·- ·-
4-6' 11/14/00 -- ·- ·- -- ·-
6-8' 11/14/00 --- ·- ·- ·- ·-

TP-52 0-1' 11/14/00 868 440 ·- ·- --
2-3' 11/14/00 -- -- -- -- --
4-6' 11/14/00 240 140 ... -- --

6-10' 11/14/00 730 870 -- -- --
TP-53 0-1' 11/14/00 6908 700 -- -- --

2-3' 11/14/00 ·- -· -- -- --
4-6' 11/14/00 ·- - -- -- --

6-10' 11/14/00 - - -- -- ... 
TP-54 0-1' 11/14/00 1608 310 -- -- ... 

2-3' 11/14/00 -- - ... ... ---
4-6' 11/14/00 -- - ... --- --

6-10' 11/14/00 -- ·- ·- ·- --
TP-55 0-1' 11/14/00 1,700B 6,300 -- -- ·-

2-3' 11/14/00 2,000 8,000 ·- ·- ·-
4-6' 11/14/00 1,700 6,500 -- -- ·-

6-10' 11/14/00 2,400 12,000 ·- ·- ·-
TP-56 0-1' 11/14/00 168 54 -- ·- --

2-3' 11/14/00 ... -- ·- ·- ·-
4-6' 11/14/00 ·- -- ·- ·- ··-

6-10' 11/14/00 ·- -- ... ... ... 
TP-57 0-1' 11/14/00 2,2008 4,700 -- -- --

2-3' 11/14/00 66 98 -- -- --
4-6' 11/14/00 170 200 -- -- --

6-10' 11/14/00 88 350 -- - -· 
TP-58 0-1' 11/15/00 11B <10 - -· -

2-3' 11/15/00 - ... - - -
4-6' 11/15/00 -- -- - - -

6-10' 11/15/0( -- ·- - - -
MTCA Method C lndustrial191 

Soil Cleanup Levels 2.0001h1 2,0001h> 4.53E+06 7.00E+08 3.50E+08 

Tota1•·• Acetone 
Xylenes 

- --
-- --
-- ... 
-- ... 
-- --

<2.2 <5.7 

78 510 
142 530 

<2.21<2.2 90/94 

<2.2 49 
... ·-
... --
... ... 
... --
·- --
-- -
·- --
-- --
·- --
- --
-- --
-- --
-- ---

-- ... 
-- ·-
--- --
... --
... ·-
... ·-
... ·-
... ·-
... ·-
-- ---

·- --
-- --
·- --
-- --
·- --
-- --
- --
- --
-- --
-- -
-- --

7.00E+09 3.50E+08 

TABLE 4-4 

SOIL ANALYTICAL RESULTS - TPHs AND voes 
Former Tacoma Metals facility 

Volatile Organic Compounds {pglkg)'l>J 

1, 1-Di- 1,1-0i- Cis-1,2-di· Chiaro- 2-Butanone 1,1,1-Tri-
chloro- chloro- chloro- form chloro-
ettiene etnane etnene etnane 

... -- ... . .. - ... 

-- -- ... ... - ... 
-- ... -- -- -- --
-- ... -- ... ·- ... 
- ... -- -- ... --

<1.1 <1.1 <1.1 <1.1 <5.7 <1.1 

<9.0 <9.0 <9.0 <9.0 120 <9.0 

<22 <22 <22 <22 120 <22 

<1.1/<1.1 <1.1/<1.1 <1.1/<1.1 <1.1/<1.1 12/12 <1.1/<1.1 

<1.1 <1.1 <1.1 <1.1 <5.6 <1.1 

--- ... -- -- -- --
... -- -- I -- -- ... 
... -- -- -- -- ---
··- -- - -- -- ... 
... ·- ... ·- -- ... 
-- ·- -- -- ... ·-
·- ·- ·- ·- -· --
·- ·- ·- ·- ... ... 
·- ·- -- -- -- --
- ·- -- r ·- ... ·-
- ... -- - -- --
- ... -- - -- ·-
-- -· -- - ·- ·-
-- -· -- -- -- --

-- -· -- -- ·- --
-- - -- -- -- ·-
-- -· --- -- ·- ... 
- - --- 1 -- -- --
- - ... ... ... ... 
-- - --· ... ... ... 
·- - ... ... -- --
-- -- ··- --- -- -
- -- ... ... -- -· 
- ·- ... -- -- -
-- - --- ... -- -
-- -- ... ·- -- -
-- -- ·- ·- -- -
-- ... ·- ·- -- ·-
-- -- ·- -- -- -
-- -- ·- ·- ... --
-- -- -- ·- ·-· --
-- -- ·- ·- ... -
-- -- ·- ·- ... ... 
-- -- -- ... -- ... 

2.19E+05 3.50E+08 3.50E+07 2.15E+07 NA1'1 3.15E+09 
Ana/ytes detected In samples at concentrations exceeding cleanup levels or comparison values are shown In bold and lfaflcs. 
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I 
Trichloro- Tetrachforo- 1, 1,2-Tri- 1,3,5-Tri· 1,2,4-Tri- Hexa- 4-lsopropyl-

Naphlhalend 
1
:~:~~- ,, ethene elhene chloro- methyl- methyl- chlorobut- toluene Styrene 

ttuoroetnane oenzene oenzene act1ene 

-- -- - -- -- -- ... -- -- -
-- ... - -- -- -- -- --- -- -
-· --- - -- -- -- -· --- -- --
-· ... - -- -- -- -- ... -- --
-- -- - -- -- -- - -- -- --

<1.1 <1.1 <1.1 <1.1 <1.1 <5.7 <1.1 <1.1 <5.7 <1.1 

<9.0 <9.0 <9.0 580 950 <45 200 <7.8 16,000 17 
<22 <22 <22 490 820 <110 250 <22 8,800 39 

<1.1/<1.1 <1.1/<1.1 <1.1/<1.1 <1.1/<1.1 <1.1/<1.1 <5.4/<5.7 <1.1/<1.1 <1.1/<1.1 <5.4/<5.7 <1.1/<1.1 

<1.1 <1.1 <1.1 <1.1 <1.1 <5.6 <1.1 <1.1 <5.6 <1.1 

-- -- -- -- -- -- -- -- -- ... 
·- -- ·- -· ... ... -- -- -- ---
-- -- - - ... ... -- -- ·- ... 
·- ... ... -· ... ... -- -- ·- ... 
- -- -- - -- -- -- -- -- ---
-- -- -- - ·- ·- -- -- ·- ·-
-- ... -- - -- -- - -- -- ... 
-- ·- -- - ·- -- -- -- ·- ·-
-- -- -- - ·- -- ... ... ·- ·-
-- -- -- - ·- -- ... ... -- --
-- -- -- - -- -- --- ... ·- ·-
-- ·- -- -- ·- -- --- ... -- --
-- ·- -- ·- ·- ·- ... ... ·- ·-
-- -- -- -- -- -- -- -·- -- ·-
--- -- -- ·- ·- ·- -- --- ·- ·-
... ·- -- -- -- ·- -- ... ·- ·-
--- ·- --- -- ·- ·- -- --- -- --
... ·- --- -- ·- -- ... --- ·- ·-
... ·- -- ·- ·- ·- -- ... ·- ·-
... ·- ... -- ·- ·- -- -- -- ·-
... ·- -- ·- ·- ·- -- --- -- ·-
... ·- ... -- ·- ·- -- ... ·- --
... ... ... ... ... ... ·- --- ·- ·-
·-· ... -- ... ... -- -- --- ·- --
·- ... ·- -- -- ... -- ... ·- ·-
·- -- -- -- -- ... -- --- ·- --
·- -- ·- -- -- -- ·- ... - ·-
-- -- ·- -- -- -- -- --- -- --
·- -- -- -- -- -- -- •.. -- ·-
·- -· ·- -- -- -- -- ... ·- ... 
·- - ·- -- -- -- ·- ... ·- ... 
- - ·- -- -- -- -- --- ·- ·-
- - -- -- -- -- -- ... -- ... 
-- - -- -- -- -· -- ... -- ... 

1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA 

996098.00 



I TPHs (m g/kg}!~) II 
Sample Sample Collection TPH-Diesel TPH- Benzene 
Designation Depth (ft Date motor oil 

TP--37 0-1' 10/13/00 810 2,100 --
2-3' 10/13/00 970 2,800 --· 
4-6' 10/13/00 60 84 --· 

6-10' 10/13/00 -- -- --
TP-38 0-1' 10/13/00 1,400 2,700 --

2-3' 10/13/00 68 88 --
4-6' 10/13/00 -- -- --

6-10' 10/13/00 -- - --
TP-39/390(1} 0-1' 10/13/00 81/83 340/350 --

2-3' 10/13/00 -- -- --
4-6' 10/13/00 -- -- -·· 

6-10' 10/13/00 --· -- -·· 
TP-40 0-1' 10/13/00 1,100 2,300 --

2-3' 10/13/00 670 1,600 --
4-6' 10/13/00 100 230 -· 

6-10' 10/13/00 -- -- -
TP-41 0-1' 10/13/00 <5.2 16 -

2-3' 10/13/00 -- -·- -
4-6' 10/13/00 -- -- -

6-10' 10/13/00 -- -- -
TP-42 0-1' 10/13/00 42 130 --

2-3' 10/13/00 ... -- --
4-6' 10/13/00 -·- --- --

6-10' 10/13/00 -- -- -·-
TP-4314301'! 0-1' 10/13/00 1,00011,000 2,5-0012,800 -·-

2-3' 10/13/00 1,500 3,400 ... 
4-6' 10/13/00 <5.3 <11 --

6-10' 10/13/00 - -- --
TP-44 0-1' 10/13/00 19 28 --

2-3' 10/13/00 - -- --
4-6' 10/13/00 - -- --

6-10' 10/13/00 - -- --
TP-45 0-1' 10/16/00 450 1.100 --

2-3' 10/16/00 -- -- --
4-6' 10/16/00 -- -- --

6-10' 10/16/00 -- -- --
TP-46 0-1' 10/16/00 140 450 --· 

2-3' 10/16/00 170 510 --· 
4-6' 10/16/00 1,000 2,700 --· 

6-10' 10/16/00 45 150 --· 
TP-47 0-1' 10/16/00 6.2 <11 --

2-3' 10/16/00 -· -- ·-
4-6' 10/16/00 -- -- --

6-10' 10/16/00 -- -- --
MTCA Method C lndustria1<9J 

Soil Cleanup Levels - '"' 2.000<•) 4.53E+06 

Toluene Ethyl- Total'"' Acetone 
benzene Xytenes 

-- -- -- --
--- -- -- --
-- -- -- --
-- --- -- --
-- --- -- -·-
-- --- -- -·-
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-·- -- -- ---
-- -- -- --
-- -- -- ---
-· -- -- ... 

- -- -- ... 
- -·- - --
- -·- --- ·-
- -- -- --
- -- -- --
-- -· -- --
-- -- -- ·-
-- - -- --
- - -- --
-- - -- --
-- - -- --
-·- - -- --
-- - -- --
-- - -- -·-
-- -- -- -·· 
-- ·- -- --
-- -- -- --
-- -·- -·- -· 
-· ... -- --
-- -·- --- -
-- -- - -
-- -- -- -
-- -- -- -
-- -- - -
... -- - -
--- -- -· -
... -- - -
-- -- - -
--· -- - --

7.00E+OB 3.50E+08 7.00E+09 3.50E+08 

TABLE4-4 

SOIL ANALYTICAL RES UL TS - TPHs AND voes 
Former Tacoma Metals Facility 

Volatlle Organic Compounds (µg/kg)1b> 

1, 1-Di- 1,1-Di- Cis-1,2-di- Chloro- 2-Butanone 1, 1, 1-Tri-
chloro- chloro- chloro- form chloro-
etnene etnane etnene emane 

--- -- -- -- - --
--- -- -- -- - -· 
--- -- -- -- -- -· 
-- -- -· --- ·- -· 
-- -- -· --- -- -· 
- -- -· --- -- -
- -- - I -- -- --
- -- -- -- -- -
- -- -- -- -- --
- -· -- -- -·- --
-- -· -- -- -- --
--- --· -- -- -- --
-- -· - -- -- --
-- -- -- -- -- --
--- ... -- ·- -- --
--- -- -- -- -- --
--- -- -- -- -- --
--- -- -- -- -- --
--- -- -- -- -- --
--- -- -- -- -- --
-- -- -- -- --- --
--- -- ... -- ... --
-- -- --- -- ... --
-- -- --- -- --- --
-- -- --- ... --- --
-- -- --- ... ... --
-- -·- --- --- ·- --
-- -- ... ... ·- --
- -- -- -- -- --
- -- - --- -- ---
- -- -- -- -- ---
- -- ·- -- -- ---
-- -- -- -- -- ---
- -- - ·- -- ... 
-- -- -- -- -- ---
-- -- -- ·- -- --· 
-- -- -- -- -- --
-- -- -- -- -·- ·-
-- -- ·- - -- --
-- --· -·- -·- -- --
-- -· -- -·- -- --
... ·- -- -· -- ·-
--- --· -- -- -- --
--- --· -- -- -- --

2.19E+05 3.50E+o8 3.50E+07 2.15E+07 NAl'> 3.15E+09 
-Analytes detected In samples at concentrattons exceedmg cleanup levels or compar1son values are shown m bold and ,taltcs. 
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I 
Trichloro- Tetrachloro- 1, 1,2-Tri- 1,3,5-Tri- 1,2,4-Tri- Hexa- 4-lsopropyl- lsopropy-

ethene ethene chloro- methyl· methyl- chlorobut- toluene Styrene NaphlhalenE benzene 
nuoroemane benzene benzene a<11ene 

-- -- -- - -- -- -- -- -- -· 
-- -- -- - -- -- -- -- -- -
-- -- -- - -- -- -- -- -- -
-- •.. -- -- -- ... --- -- ..• --

-- -- -- -- -- - -- -- --- --
-- -- -- -- -- -- --· -- --- --
-- -- -- -- -- - --· -- --- --
-- -- -- -- -- -- --· -- --- ---
-- -- -- -- -- -- - -- --- --
--- -- -- -- --- -- --· -- --- --
... - -·- -- ·-· -- -- -- -- --
--- - -·- ... --- -- -- -·- --- --
-- - -- -- - -- -- --- ·- --
-- - -- -- -- -- -- --- -- --
-- -- -- -- ·- -- -- ... -- --
·- -- -- -- -- -- -- -·- -- --
-- -- -- -- -- -- -- -- -- --
·- -- -- -- -- --- -- -·- -- --
-- -- -- -- -- -- ·- -· -- --

·- -- -- -- -- ... -- -- - --
-- -- - -- -- ... -- -- - --
- -- - -- ·- ... -- -- - --
-- -- - --- -- --- -- -- - --
-- -·- - --- -- --- -- -- - ·-
-- -- - -- -- --- -- - - --
-- -- - ... -- .•. ·- - - --
-- -- - --- -- --- -- -- -- ---
-- -- - ... -- ... -- - -
-- -- - --- -- --- -- - - -
-- - - --- ... --- -- - - --
-- -- - --- - --- -- - - --
-- -- - -- -- ... -- - -· --
-- -- -- -- -- -- ·- - - --
-- -- ·- -- -- --- -- - - --
-- -- -- -- -- -- ... - -- --
-- -- ·- -- -- -- -- - - --
-- --- -- -- -- -- ... - - --
-- -- ·- -- -- -- -·- - -- --
-- .•. -- -- -· -- -- - - --
-- --- -·- -- -- --- ... - - --
--- --- -- -- -- -- -- - - -· 
-- ... -- -- -- -- -- - - --
... --- -·· -- - -- -- - - --
--· --· -·- -- - -- -- - - --

1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA 

996098.00 



TPHs I, nn/lm,<•J 
Sample Sample Collection T Ethyl-
Designation Depth (ft Date motor oil benzene 

TP-25 0-1' 10/11/00 58 380 -- -- --
2-3' 10/11/00 -- - -- -- -·-
4-6' 10/11/00 -- -- --- -- --

6-10' 10/11/00 -- -- --· -- --
TP-26 0-1' 10/11/00 6.4 15 -- -· -· 

2-3' 10/11/00 -·- -- -- -- -· 
4-6' 10/11/00 120 470 ·- -- -

6-10' 10/11/00 26 78 -- -- -
TP-27/27011) 0-1' 10/11/00 610/670 2,00012,200 <5.7/<5.0 320/270 <5.7/<5.0 

2-3' 10/11/00 120 430 - -- --
4-6' 10/11/00 ·- --- -- --- ·-

6-10' 10/11/00 -- -- -·- -- --
TP-28 0-1' 10/11/00 190 940 -- -- -·-

2-3' 10/11/00 930 1,000 <5.5 150 <5.5 

4-6' 10/11/00 -- -- -- -- --
6-10' 10/11/00 -- - -- -- --

TP-29 0-1' 10/12/00 39 320 -- -- --
2-3' 10/12/00 -- -- -- -·- --
4-6' 10/12/00 -· ... -- -- --

6-10' 10/12/00 -- -·- -- -·- ---
TP-30 0-1' 10/12/00 330 1,800 ... -- ... 

2-3' 10/12/00 700 2,500 <4.8 640 <4.8 

4-6' 10/12/00 8.5 15 --· -- --
6-10' 10/12/00 -- -- --· -- ·-

TP-31 0-1' 10/12/00 490 1,300 <4.7 640 <4.7 

2-3' 10/12/00 290 610 <5.5 170 <5.5 

4-6' 10/12/00 --- - -- --- --
6-10' 10/12/00 ... - -- ... --

TP-32 0-1' 10/12/00 450 1,700 <5.1 780 <5.1 

TP-33 0-1' 10/12/00 970 2,000 ·- ... --
2-3' 10/12/00 420 1,000 -- -- --
4-6' 10/12/00 -- -- -- -- ... 

6-10' 10/12/00 -- -·- -·- -- -·-
TP-34/3401'1 0-1' 10/12/00 350/460 1.100/1,400 -·- -- -·-

2-3' 10/12/00 710 2,600 -- -- --
4-6' 10/12/00 59 160 -- -- --

6-10' 10/12/00 -- -- -- -- --
TP-35 0-1' 10/13/00 190 350 - -- --

2-3' 10/13/00 -- -- -· -- --
4-6' 10/13/00 -·- -- -· -·- --

6-10' 10/13/00 -- -- -- -- --
TP-36 0-1' 10/13/00 15 56 -· -- --

2-3' 10/13/00 -- -- - -- ---
4-6' 10/13/00 -- ... - -- ... 
6-10' 10/13/00 280 220 <4.3 84 3.0J 

MTCA Method C lndustrial191 

I I I 4.53E+06 Soil Cleanup Levels 2.ooo<hJ 2.ooo<h1 7.00E+08 3.50E+08 

Total''' Acetone 
Xylenes 

-- ·-
-· --
-· --
- --
- --
-- --
-- --
-- --

<11.4/<10 <28/<25 

-- --
-- •.. 

-- --
-- --

<11 <28 

-- --
-- --
--- --
--- --
--- --
... --
-- --

16.4 130 

-- --
·- --

<9.4 92 
6.6 76 

-- --
-- --

13.7 300 

--- --
-- --
-- --
-- ---
-- --
-· ---
-- ---
-- •.. 

-- --
-- ... 
--- --· 
... ·-
--- --
--- --
... --

<8.6 306 

7.00E+09 3.50E+08 

TABLE 4-4 

SOIL ANALYTICAL RESULTS - TPHs AND voes 
Former Tacoma Metals Facility 

Volatile Organic Compounds {1,19/kg)1bJ 

1.1-Di- 1,1-Di· Cis-1,2-di- Chloro- 2-Butanone 1,1,1-Tri-
chloro- chloro- chloro- form chloro-
etnene ethane etnene emane 

-- -- -- -- -- ·-
-- -- -- - --- --
--- -- -- -- --- -
--- -- -- -- --- --
--- -- -- -- --· --
... -· -- -- -- --
--- ... ... -- --· --
--- ·- ·- -- -- --

<5.7/<5.0 <5.7/<5.0 <5.7/<5.0 <5.7/<5.0 <28/<25 <5.7/<5.0 

-- -- -- --- -- --
-- -- -- -- -- --
- -- -- -- - ---
- -- -- -- - ---

<5.5 <5.5 <5.5 <5.5 <28 <5.5 

- -- -- -- - --
-- -- -·- -- -- --
-- - -· -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
--- -- -· -- -- --
-- -- - -·- --- --

<4.8 <4.8 <4.8 <4.8 <24 <4.8 

-- -· - -- --- --
-- -- - -- --- --

<4.7 <4.7 <4.7 <4.7 <23 <4.7 

<5.5 <5.5 <5.5 <5.5 <27 <5.5 

- ·- -- -- ... --
- -- -- ·-- --- --

<5.1 <5.1 <5.1 I <5.1 45 <5.1 

- -- - --- -- --
- -- -- --- -- --
-- -- -- --- -- --
-- -·- -- -- -- --
-- ... -- -- -- ... 
-- ... -- --· -- --
-- -- -- -- -- ---
-- . .. -- -- -- ---
--- -- -- ·- - ---
-- -- -- -- -- ---
--- -· -- -- -- ... 
•.. -- -- -- -- --· 
--- - -- -- -- --
--- - --- -- -- --
--- - --- -- - --

<4.3 <4.3 <4.3 <4.3 <22 <4.3 

2.19E+05 3.50E+08 3.50E+07 2.15E+07 NA1;1 3.15E+09 
Anal tes detected in sam /es at concentrations exceedin y :P g cleanu p levels or com arison values are shown in bold and italics. p 
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Trichloro- Tetrachloro- 1, 1,2-Tri• 1,3,5-Tri- 1,2.4-Tri- Hexa- 4-lsopropyl- lsopropy-
ethene ethene chloro- methyl- methyl- chlorobut- toluene Styrene Naphthalene benzene 

11uoroemane benzene oenzene aa1ene 
... ... -- -- - - - -- - --
--- -- -- -- - -- - -- - --
--- -- -·- -- - -- ·- -·- -- --
... -- •.. -- ·- -- - - -- --
-- -- -- -- - -- - -- -- --
-- - - -- -- -- -- -- -- --
-- -- -· -·- -- -- -- -- ·- --
-- -- -- -- -- -· -- -- -- ... 

<5.7/<5.0 <5.7/<5.0 <5.7/<5.0 <5.71<5.0 <5.7/<5.0 <28/<25 <5.7/<5.0 <5.7/<5.0 <28/<25 <5.7/<5.0 

-- -- - -- -- --- -- -- - --· 
-- --- - -- - --- -·- -- -- --
-- ... ·- -- - ... -- -- - ·-
- -- - -- -- --- -- -- -- --

<5.5 <5.5 <5.5 <5.5 <5.5 <28 <5.5 <5.5 <28 <5.5 

- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- ·-- -- --
-- -- -- -- -- -- -- ... -- --
-· -- -·- ·-- -- -- -- ·-- ·-- --

<4.8 <4.8 <4.8 150 180 <24 <4.8 <4.8 <24 35 

- -- -- ·- -- -- -- --- ·-- --
- -- -- --· -- -- -- --- -- --

<4.7 <4.7 <4.7 <4.7 <4.7 <23 7.6 <4.7 <23 <4.7 

<5.5 <5.5 <5.5 14 22 <27 <5.5 <5.5 <27 <5.5 

-- -- -- -- -- -- -- --- --- --
·- -·- -- -- --- -- -- --- --- --

<5.1 <5.1 <5.1 9 12 <25 <5.1 <5.1 <25 <5.1 

-- -- -- -- --- -- -- --- --- -
- -- -- -- -- - -- --- ... --
-- - -- -- --- -- ·-- --- --- --
- -· -- -- -- ... --- ... ... --
-- - --- -- -- -- -- ... . .. --
-- -· --- -- --- -·- --- --- --- --
-- - ... -- -- -- ·- --- --- --
-- - -- -- -- -- -- -- --- --
-- - -- -- ·- -- -- --- --- --
-- - -- -- -- -- -- --- --- --
-- - -- - -- - ·- ... ... --
-- -- --· -·- -- -- --- --- --- --
-- - -- -- -- - ·- --- -- --
-- - -- -- -- -- -- --- -- --
-- -- -- -·- -- - -- --- -- --

<4.3 <4.3 <4.3 10 6.2 <22 7.4 <4.3 150 2.2J 

1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA 

996098.00 



I TPHs {mg/kg}1"1 II 
Sample Sample Collection TPH-Diesel TPH- Benzene Toluene 
Designation Depth (ft Date motor oil 

TP-13 0-1' 10/5/00 27 59 -- --
2-3' 10/5/00 -- -- -- -· 
4-6' 10/5/00 -- -- -- --
6-10' 10/5/00 -- -- -- --

TP-14 0-1' 10/6/00 <5.2 15 -- ---
2-3' 10/6/00 --· ... ... ---
4-6' 10/6/00 -- -- -- ---

6-10' 10/6/00 48 110 -- --· 
TP-15 0-1' 10/6/00 13 30 -- --

2-3' 10/6/00 -- -- -- --
4-6' 10/6/00 -- - -- --
6-10' 10/6/00 -- - -- --

TP-16/1601fl 0-1' 10/6/00 2,6001300 2,500/890 <9.9/<9.1 720/380 
2-3' 10/6/00 940 1.400 -- --

TP-17 0-1' 10/6/00 300 1.200 --- --
2-3' 10/6/00 -- -- -- --
4-6' 10/6/00 -- -- --- --
6-10' 10/6/00 -- -- --- --

TP-18 0-1' 10/10/00 55 160 -- --
2-3' 10/10/00 -- -- -- --
4-6' 10/10/00 -- -- -- --
6-10' 10/10/00 -- ... -- --

TP-19 0-1' 10/10/00 75 220 -- -· 
2-3' 10/10/00 -- -- -- --
4-6' 10/10/00 -- -- -- --
6-10' 10/10/00 -- -- -- ---

TP-20 0-1' 10/10/00 <5.2 <10 -- ---
TP·20/20001fl 2-3' 10/10/00 130/140 380/410 -- ---

4-6' 10/10/00 --· -- - ---
6-10' 10/10/00 ... -- -- ---

TP-21 0-1' 10/10/00 200 660 ... --
2-3' 10/10/00 100 240 -- ---
4-6' 10/10/00 -- -- -- --· 
6-10' 10/10/00 -- -- -- --

lP-22 0-1' 10/10/00 60 250 -- --
2-3' 10/10/00 48 170 -- --
4-6' 10/10/00 -- --- -- --
6-10' 10/10/00 -- --- - --

TP-23 0-1' 10/11/00 <5.2 17 - --
2-3' 10/11/00 260 970 - --
4-6' 10/11/00 -- --- - --

6-10' 10/11/00 ... --· -- --
TP-24 0-1' 10/11/00 28 130 -- --

2-3' 10/11/00 ... -- -- ... 
4-6' 10/11/00 -- -- -- -
6-10' 10/11/00 -- -- -- --

MTCA Method C lndustrial191 

I I I 4.53E+06 Soil Cleanuo Levels 2,ooot"> 2,0001h) 7.00E+08 

Ethyl- Total'"' Acetone 
benzene Xylenes 

--- -- -· 
-· -- -
--- -- --
--- -- --
--· --- --
-- --· ... 
-- -- --
-- -- --
-- -- --
-- -- --
·- ·- --
-- -- --

15/<9.1 20/<9.1 1406/<45 
-- -- --
... ... --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
--- -- --
-- -- --
-- -- --
--- -- --
--- -- --
--· -- --
-- -- ... 
-- --- --
-- --- ... 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
... -- --
-- -- --
... -- --
-- -- --
-- -- --
-- -- --
-- -- --

3.50E+08 7.00E+09 3.50E+08 

TABLE 4-4 

SOIL ANALYTICAL RESULTS - TPHs AND VOCs 
Former Tacoma Metals Facility 

Volatile Organic Compounds (µg/kg)lb> 

1, 1-Dl- 1, 1-Di- Cis-1,2-di- Chloro- 2-Butanone 1, 1,1-Tri-
chloro- cttloro- chloro- form chloro-
etnene etnane etnene etnane 

-- -- -- -- -- --· 
--- -- -- ·-- -- --· 
--- -- -- --- -- --
--- -- -- --- ... --
--- -- -- -- ... --
-- -- --- --- ... --
-- --- -- --- ... --
-- ... --- --· ... --
- -· --- -- -- --
-- - --- -- -- --
-- - -- -- -· --
-- - -- -- -- --

<9.9/<9.1 <9.9/<9.1 <9.9/<9.1 <9.9/<9.1 <49/<45 <9.9/<9.1 
- - -- - - --
-- - -- -- -· ... 
-- - -- - - -· 
-- - -- - - --
-- - -- -- -- --
-- -- ... -- -- -· 
-- ... -- -- -- -· 
-- ... - -· -- -
-- ... -- -- -- -
-- -- -- --- -- -
-- ... -- --- -- -
-- -- -- --- -- -
-- -- -- --- -- -
- -- -- --- ... --
- -- --- --- ... --
- -- --- --- ... --
-- -- --- --- -- --
-- -· --- --- -· --
-- -· --- -- - --
-- -· -- -- - --
-- - --- -- - --
-- - --- -- - -
--- -- -- -- - ... 
-- -- -- -- - --
--- -- -- -- - --
--- -- -- ·- - --
--- -- -- - - --
--· -- -- - - --
--- -- -- -- ... --
--- -- - - -- --
--- -- -- - ... --
--- -- -- -- --- --
--- -- -- -- ... --

2.19E+05 3.50E+-08 3.50E+07 2.15E+07 NAliJ 3.15E+09 
. . Analytes detected ,n samples at concentrat1ons exceedtng cleanup levels or compar,son values are shown tn bold and 1taf1cs. 
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I 
Trlchloro- Tetrachloro- 1,1,2-Tri- 1,3,5-Tri- 1,2,4-Tri- Hexa- 4-lsopropyl- lsopropy-
ethene ethene chloro- methyl- methyl- chlorobut- toluene Styrene Naphthalene benzene 

nuoroetnane t>enzene t>enzene ao,ene 

-- --- -- -- --· -- -- -- ... ... 
-- --- ·- -- - -- -- -- -- ... 
-- --- ... -- -- -- -- -- -- --
-- --- ... -- -- -- -- -- -- --
-- --- -- - -- -- -- -- -· -
-- --- -- - -- -- -- -- -- -
... -- -- -- -- -- --- -- -- -
--- --- -- -- -- ... --- --- -- -
-- -- -- -- - -- --- --- -- -

--- -- -- -- -- -- --- --- --- --
-- -- -- -- -- -- --- -- - --
--· -- -- -· -- -- --- --- -· --

<9.9/<9.1 <9.9/<9.1 <9.9/<9.1 83/<9.1 90/<9.1 <49/<45 44/<9.1 <9.9/<9.1 400Y/<45 <9.9/<9.1 
-- - -- - -- -- --- --- - ... 
-- -- -- -· ... -- --- --· --· ... 
-- -- -- - -- - --- -- -- ---
-- - --- -- ... - -- -- -- ... 
-- - -- - -- - -- -- -- --
-- - -- -- -- - --· -- -- --
-- -- --· -- -- - -- -- -- --
- -- -- -- -- - -- -- -- --
... -- -- -- -- - -- -- -- --
-· -- -- -- -- - -- -- -- --
-- -- -- -- -- - -- -- -- --
-- -- -- - -· - -- -- - --
-- -- -- - -- -- -- -- -- --
-- - -- - -- - -- -- -- --
-- -- -- - -- ·- -- -- -- --
-- -- -- -- -- ·- -- -- -- --
-- -- -- - -- ·- -- -- -- --
-- -- -- -- -- -- -- -- ·- --
-- -- - -- -- -- -- -- -- --
-- -- - -- -· - -- -- -- --
-- -- -- -- --- -- -- -- -- --
--- - -- -- --- - - -- -- --
--- -- -- -- -- - - -- -- --
--- - -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
--- -- -- --- -- -- - -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -· -- -- -- -- -- -- --
-- -- -- --- -- -- -- -- -- --
-- -- -- --- -- -- -- -- -- --
-- -- -- --- -- -- -- -- -- --
-- --- -- --- -- -- -- -- -- --
-- --- -- --- -- -- -- -- -- --

1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA 

996098.00 



I TPHs (mg/kg)131 I 
Sample Sample Collection TPH-Diese! TPH- Benzene Toluene Ethyl-
Designation Depth (ft) Date motor oil benzene 

TP-1 0-1' 9/27/00 560 1,200 
_ _(d) -- -

2-3' 9/27/00 -- --- -- ... -
4-6' 9/27/00 -- -- -- ... ·-

6-10' 9/27/00 -- --· ... -- --
TP-2 0-1' 9/27/00 130 400 -- -- -

2-3' 9/27/00 1,700 1,200 3.6 120 6 
4-6' 9/27/00 2,900 1,700 58 850 140 

6-10' 9/27/00 10,000 2,100 73 430 870 
TP-3 0-1' 9/27/00 14 26 -- --- --

2-3' 9/27/00 -- - -- -- --
4-6' 9/27/00 1,300 1,200 <1.8 830 <1.8 

6-10' 9/27/00 280 240 <3.3 8 4.60 
TP-4 0-1' 9/27/00 270 530 -- -- ... 

2-3' 9/27/00 -- -- ·- -- ---
4-6' 9/27/00 -- -- -- -- ·-

6-10' 9/27/00 67 31 <1.7 7.30 <1.7 
TP-5 0-1' 10/4/00 18 21 -- ... --

2-3' 10/4/00 81 75 -- -- --
4-6' 10/4/00 2,000 2,300 - -- --

6-10' 10/4/00 23,000 8,600 <230 1,200 <230 

TP-6/600<tJ 0-1' 10/4/00 160/190 210/220 -- -- --
2-3' 10/4/00 --- -- -- -- ---
4-6' 10/4/00 -- -- -- ... ... 

6-10' 10/4/00 ·- -- -- ... --
TP-7 0-1' 10/4/00 330 760 -- --- --

2-3' 10/4/00 -- -- -- -- --
4-6' 10/4/00 -- -- --- -- --

6-10' 10/4/00 -- -- -- -- --
TP-8 0-1' 10/4/00 440 1,200 --· -- --

2-3' 10/4/00 -- -- -- -- ... 
TP-818001'1 4-6' 10/4/00 32134 49/70 -- -- ... 

6-10' 10/4/00 -- - -- -- --
TP-9 0-1' 10/4/00 1,900 3,000 <140 98J <140 

2-3' 10/4/00 54 72 -- -- --
4-6' 10/4/00 160 250 <7.0 130 <7.0 

6-10' 10/4/00 --- ... ... -- --
TP-10 0-1' 10/4/00 64 260 -- -- --

2-3' 10/5/00 43 280 -- - --
4-6' 10/5/00 440 2,000 -- -- --

6-10' 10/5/00 1,400 8,700 <150 1,800 <150 

TP-11 0-1' 10/5/00 800 2,400 - - --
2-3' 10/5/00 440 540 - - --
4-6' 10/5/00 870 610 -- ·- ... 

6-10' 10/5/00 3,900 8,500 - ·- --
TP-12 0-1' 10/5/00 17 17 -- -- --

2-3' 10/5/00 - --- -- -- --
4-6' 10/5/00 -- --- -- -- --

6-10' 10/5/00 -· --- -- ·-- --
MTCA Method C lndustrial1gJ 

I I I 4.53E+06 Soil Cleanup Levels 2.0001~1 2.oooth, 7.00E+OS 3.50E+08 

Total'"' Acetone 
Xylenes 

-- --
-- --
... -
--- --
-- --

14.4 2008 
410 460B 

3.600 940J 

-- --
-- ... 

<38 530 
27 200 

-- -
- -
- -

<3.4 <8.6 

-- -
-- --
-- --

<230 <1,200 

-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
--- ... 
... --· 
--· --· 
--- --

<140 <700 

-- --
<7.0 <35 

-- --
-- --
-- --
-- --

<150 <770 

-- ... 
-- --
-- ... 
-- --
-- --
-- --
-- --
-- --

7.00E+09 3.50E+08 

TABLE 4-4 

SOIL ANALYTICAL RESULTS • TPHs AND voes 
Fonner Ta coma Metals Facility 

Volatile Organic Compounds (1,19/kg)<b> 

1, 1-Di- 1, 1-Di- Cis-1,2-<li- Chloro- 2-Butanone 1,1,1-Tri-
chloro- chloro- chloro- form chloro-
elhene ethane etnene emane 

--- -· -- -- -- --
--- ... --- -- -- --
--- ·- -- -- ... --
--- -- --· -- ... --
-- -- -- -- -- ---

<1.2<e1 <1.2 <1.2 <1.2 47 <1.2 
<1.5 <1.5 <1.5 <1.5 120 <1.5 
<1.6 <1.6 <1.6 <1.6 110 <1.6 

-- ... -- -- -- ---
-- ··- -- -· -- --

<1.8 <1.8 <1.8 <1.8 73 <1.8 
<3.3 <3.3 <3.3 <3.3 27 <3.3 

- -- -· -- --· --
-- - -· -- ·-- --
-- - - -- --· --

<1.7 <1.7 <1.7 <1.7 <8.6 <1.7 

-- - - ... -- --
- -- ·- -- -- --
- -- ·- -- -- --

<230 <230 <230 <230 <1,200 <230 

-- -- -- -- -- -· 
-- ... ... -- -- --
-- -- --- --- -- --
-- -- ... ... ... --
--- -- -- ... ... --
--- -- -- --- -- -
--- -- -- --- ... -
--- -- -- -- -- -
-- -- -- --- -· -
--- -· -- -- -· --
-- --- --- -- - --
-- -· --- -- -· --

<140 <140 <140 <140 <700 <140 

-- -- -- -- - --
<7.0 <7.0 <7.0 <7.0 <35 <7.0 

-- -- -- -- -- --
-- -- -- ... -- --
-- -- -- - -- -· 
-- -- -- -- -- --

<150 <150 <150 <150 <770 <150 

-- -- -- -- - --
-- -- -- -- -- --
-- -- ... -- -- --
-- -- -- -- -- ... 
-- ... ... -- -- ---
-- ... -- -- -- ---
-- -- -- --- -- ---
-- -- -- --- -- --

2.19E+05 3.50E+08 3.50E+07 2.15E+07 NAtil 3.15E+09 
A11alytes detected m samples at concentrations exceedmg cleanup levels or comparison values are shown m bold and italics. 
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SI Trichloro- Tetrachloro- 1,1,2-Tri- 1,3,5-Tri- 1,2,4-Tri- Hexa- 4-lsopropyl-
ethene ethene chloro- methyl- methyl- chlorobul- toluene Styrene .. 

11uoroetnane oenzene oenzene aa1ene 

-- ··- ... -- -- - ... -- -- -
-- --· -- ... -- -- -· ... -- --
-- -- -- ... - -- ... -· -- --
-- -- -- -- - -- -· -- -- --
-- -- -- -- - -- -· -- --- --

<1.2 <1.2 <1.2 3 7.1 <6 <1.2 2.4 120 <1.2 

<1.5 <1.5 <1.5 520 1,400 <7.3 91 12M 120,000 55 
<1.6 <1.6 <1.6 2,800 6,200 <7.9 1,600 <1.6 390,000 480 

-- -- -- -- -- -- - -- -- ... 

-- -- -- -- -- -- - -- -- ---
<1.8 <1.8 <1.8 <19 <19 <9.2 <1.8 <19 130 <1.8 
<3.3 <3.3 <3.3 18 42 <17 27 <3.3 210 12 

- - ... --- - --- - --- -- ---
-- -- ... --- ... --- - ... -- --
... -- -- --- -- --- - --- -- ... 

<1.7 <1.7 <1.7 <1.7 <1.7 <8.6 <1.7 <1.7 8.60 <1.7 

-- -- -- --- -- --- -- --· ... --
-- -- -- --· -- --- -- --· -- --
-- -- -- - -- --- -- -- ... --

<230 <230 <230 360 660 <1,200 750 <230 26,000 <230 

- --- -- -- -- -- ... -- -- --
-- --- -- -- -- -- ... -- -- --
-- --- -- -- -- --- -- -- -- --
-- -·- -- -- -· -- --- -- -- --
-- --- -- -- -- --- ... -- -· ·-
-- --- ·- -- -- - ... -- -- --
-- --- -- -- -- -- -- -- -- --
-- -- ... -- --- -- -- -- -- --
-- -- - -- --- -- -- -- -- --
-- -- -- -- --- -- -- -- -- --
--- - -- -- --- - -- -- -- --
--- -- -- -- --- -- -- -- -- --

<140 <140 <140 490 220 <700 74J <140 710 <140 

--- -- -- -- -- -- -- -- -- --
<7.0 <7.0 <7.0 6.9J 6.8J <35 <7.0 <7.0 <35 <7.0 

-- - -- -· --· - -- -- -- --
-- - -- -- -- - -- -- -- --
-- - -- -· -- - -- -- -- --
-- -- -- -· -- -- -- -- -- --

<150 <150 <150 <150 <150 <770 <150 <150 <770 <150 

-- -- -- - -- -- -- -- -- --
-- - -- - -- -- -- -- -- --
- - ... - -- -- -- - -- -
... -· --- -- -- -- -· -- -- --
-- - ... -- -- -- -· -- -- --
-- -- -- -- -- -- -· -- -- ·-
-- -- -- -- -- -- --· -- -- --
-- -- -- -- -- -- -· -- -- --

1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA 

996098.00 



Sample Sample Naphth- Acenaph- Acenaph-

Desianation Date alene thlyene thene Fluorene 

TP-2-6-10 9/27/00 440 7.1 240 200 
TP-5-6-10 10/4/00 41 19 260 360 
TP-9-0-1 10/4/00 0.35 0.014J 0.028 0.028 

TP-10-6-10 10/5/00 0.011J 0.0068J 0.023 0.014J 
TP-11-6-10 10/5/00 0.7J 0.16J 1.6 1.4 
TP-16-0-1 10/6/00 0.99 18 1.8 1 
TP-27-0-1 10/11/00 0.08 0.025 O.Q11MJ 0.011J 
TP-30-2-3 10/12/00 0.14 0.11 0.053J 0.091 
TP-33-0-1 10/12/00 0.31 0.067J 0.075 0.097 
TP-34-2-3 10/12/00 0.95 0.1 1.9 0.91 
TP-37-2-3 10/13/00 0.3 0.094 0.078 0.2 
TP-38-0-1 10/13/00 0.3 0.24 0.59 0.51 
TP-40·0·1 10/13/00 0.98 3.8 0.74 1.4 
TP-43-2-3 10/16/00 0.29 0.34 0.31 0.25 
TP-46-4·6 10/16/00 0.21 0.055J 0.055J 0.063J 

TP-49-6-10 10/17/00 8.4 16 440 390 
TP-55-6-10 11/14/00 <1.3(C) <1.3 3.9 3.6 
TP-57-0-1 11/14/00 0.68 <0.081 <0.081 <0.081 
TP-61-2-3 11/15/00 2.8 0.67 0.68M 1.7 

MTCA Method C Industrial 
Soil Cleanup Leve1<0

> 1.40E+05 NA1e1 2.10E+05 1.40E+05 

PAHs (mg/kg)1'' 
Phenan- Anth-

threne racene 

460 380 
750 750 
0.16 0.067 
0.023 0.014J 
2.7 0.86M 
2.2 1.8 
0.13 0.034 
0.5 0.2 
0.51 0.17 
4.3 1.3 
1.1 0.34 
4.2 1 
17 4.7 
2.3 0.83 

0.35 0.11 
1,300 250 

7.0 1.4 
0.26 <0.081 
7.2 2.5M 

NA 1.05E+06 

TABLE 4-3 

SOIL ANALYTICAL RESULTS - PAHs 
Former Tacoma Metals Facility 

Fluoran- Benzo (g,h,I) 

thene Pvrene pervlene Chrysene 

370 430 34 230 
470 400 39 190 
0.27 0.24 0.17 0.28 

0.032M O.o18J 0.041M 0.038 
4.6 2.8 0.55J 1.8 
6.9 6.2 3.5 4.3 

0.15 0.19 0.22 0.27 
0.84 0.95 0.49 1.9 
0.6 0.94 0.49 0.65 
4.7 4 0.93 4.2 
1.9 2 1.2 1.2 
5.1 4.9 2 3.2 
43 51 13 41 
3.6 2.6 1.3 2.2 

0.62 0.43 0.35 0.45 
810 620 38 230 
4.6 3.1 <1.3 1.7M 
0.53 0.63 0.31M 0.32M 
9.3 7.8 1.1 4.9 

1.40E+05 1.05E+0!5 
.. 

18 

Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics. 

Notes: 

(a) Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 82708 GC/MS SIM. 

cPAHs(mglkg)la)(bJ 
Benzo (b)- Benz.o {k)· Benzo(a)- lndeno (1,2,3- Dibenz {a,h)· Benzo (a)-

fluoranthene fluoranthene pyrene cd) pyrene anthracene anthracene 

90 110 110 33 17 140 
93 80 95 35 16 130 

0.17 0.12 0.14 0.094 0.035 0.15 
0.036M 0.023MJ 0.025 0.018JM 0.0091MJ 0.020MJ 

1 0.78J 0.94 0.55J 0.16MJ 1.2 
4.5 5.6 7 3.8 1.4 3.8 

0.19 0.12 0.14 0.16 0.048 0.11 
0.82 0.44 0.52 0.38 0.12 0.5 
0.46 0.39 0.49 0.34 0.12 0.36 

2 1.1 1.3 0.79 0.24 1.9 
1.1 0.75 1 0.87 0.27 0.81 
2 2.1 2.4 2 0.59 2.5 

24 23 28 14 4.8 33 
1.5M 1.4 1.7 1.1 0.44 1.6 
0.3M 0.3M 0.31M 0.2 0.094 0.25 
73 54 82 31 14M 150 

<1.3 <1.3 <1.3 <1.3 <1.3 <1.3 
0.31M 0.22 0.25 0.19 <0.081 0.22 

2.9 2.7 2.9 1.6 0.61M 4.1 

18 18 18 18 18 18 

(b) The total probable carcinogenic polycyclic aromatic hydrocarbons (cPAHs) were calculated by summing the concentrations of all the probable cPAHs. If a probable cPAH was not detected in the sample, a value equal to one-half the reporting limit was used. 
(c) "<" denotes analyte was not detected at the indicated reporting limit. 
(d) MTCA Method C industrial soil cleanup levels based on CLARC II, dated February 1996. 
(e) "NA" = No cleanup level is available. 

Qualifiers: 

M • Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match. 
J • Indicates an estimated concentration when the value is less than the calculated reporting limit. 

mg/l<g - milligrams per kilogram 
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Total 
cPAHslbl 

730 
639 

0.989 
0.169 
6.43 
30.4 
1.038 
4.68 
2.81 

11.53 
6 

14.79 
167.8 
9.94 
1.904 
634 
5.6 

1.55 
19.71 

I 18 I 

996098.00 



TABLE 4..S 

SUMMARY OF EXTRACTABLE PETROLEUM HYDROCARBONS ANALYTICAL RESULTS 
Former Tacoma Metals Facility 

Sample Designation 
TP-2-6-10 TP-5-6-10 TP-9-0-1 TP-10-{MO TP-11-6-10 TP-16-0-1 TP-27-0-1 TP-30-2-3 TP-33-0-1 

Analytes 

EXTRACTABLE PETROLEUM 
HYDROCARBONS (mg/kg)lal 

Aliphatics 
C8-C10 <50(b) <65.9 <50 <50 <50 <20 <50 <50 <50 
C10-C12 <50 <65.9 137 <50 <50 96 <50 <50 <50 
C12-C16 150 419 145 <50 241 280 137 <50 85.5 
C16-C21 122 442 463 231 1.830 145 133 202 366 
C21-C34 150 278 2,290 4,580 6,720 475 1,250 1,980 1,200 

Aromatics 
C10·C12 376 73.2 <50 <50 <5 36 <50 <50 <50 
C12.C16 1,260 2,300 <50 <50 <50 106 <50 <50 <50 
C16-C21 3,030 5,590 88.8 <50 178 208 <50 53 75.6 
C21-C34 3,280 4,950 396 468 761 438 389 295 309 

Sample Designation 
TP-37-2-3 TP-38.0-1 TP-40-0-1 TP-43-2-3 TP-46-4-6 TP-49-6-10 TP-55-6-10 TP-57-0-1 TP-61-2-3 

Analytes 

EXTRACTABLE PETROLEUM 
HYDROCARBONS (mglkg}lal 

Aliphatics 
C8-C10 <10 <50 <20 <50 <50 <119 <28 <50 <10 

C10-C12 <10 <50 <20 <50 <50 <119 <28 <50 12 
C12-C16 20 <50 <20 <50 <50 319 151 <50 695 
C16-C21 163 106 151 339 304 243 1,540 386 3,160 
C21-C34 925 948 861 1,520 2,120 172 10.100 2,430 1,190 

Aromatics 
C10-C12 <10 <50 <20 <50 <50 <119 <28 <50 <10 
C12-C16 19 <50 41.8 55.7 <50 1,960 93 <50 65 
C16-C21 95 71.2 265 267 74.6 4,270 308 94 521 
C21-C34 559 360 632 670 521 3,260 3,360 676 495 

Notes: 
(a} Results for analysis of extractable petroleum hydrocarbons (EPHs) by methods identified in Ecology's TPH Interim Policy, dated January 1997. 
(b) "<" denotes analyte was not detected at the indicated reporting limil. 

mg/kg - milligrams per kilogram 
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TP-34-2-3 

<50 
<50 
<50 
94.1 
740 

<50 
<50 
<50 
199 

996098.00 



I 

TABLE 4-6 

SUMMARY OF TPH INTERIM POLICY CALCULATIONS 
Former Tacoma Metals Facility 

Total Carcinogenic Concentration at Well 

Sample Hazard Index Risk Factor DF=20(e> DF=11bJ 

TP-2-6-10 0.08 4.()6E-04 ... 3.2 
TP-5·6·10 0.13 3.55E-04 ... 1.8 
TP-9-0-1 0.01 5.50E-07 0.0 ... 

TP-10•6•10 0.01 7.47E-08 --- 4.2 
TP-11-6-10 0.02 3.38E-06 --- 0.0 
TP-16-0-1 0.01 1.69E-05 0.1 --
TP-27-0-1 0.00 5.77E-07 0.0 ---
TP-30-2-3 0.00 2.60E-06 0.1 ---
TP-33-0·1 0.01 1.56E-06 0.0 ---
TP-34-2-3 0.00 6.41E-06 0.0 ---
TP-37-2-3 O.o1 3.34E-06 0.0 ·-
TP-38-0-1 0.00 8.23E-06 0.0 --
TP•40•0•1 0.01 9.33E•05 0.0 ---
TP-43-2-3 0.01 5.53E-06 0.0 ---
TP-46-4-6 0.01 1.06E-06 0.0 ---
TP-49-6-10 0.09 3.53E-04 -- 1.7 
TP-55-6•10 0.04 3.12E-06 -- 0.2 
TP-57-0-1 0.01 8.62E-07 0.0 ---
TP-61-2-3 0.03 1.10E-05 0.0 ... 

Exceedence Levels I 1 I 1x10E-05 I 1 mg/l I 1 mg/J 

Notes: 

I 

(a) Dilution factor (OF) of 20 was used to evaluate samples collected from above the saturated or groundwater smear zone. 
(b) Dilution factor (DF) of 1 was used to evaluate samples collected from the groundwater smear zone. 

mg/I - milligrams per liter 
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TABLE4-7 

SOIL ANALYTICAL RESULTS - TNT/DNT 
Former Tacoma Metals Facility 

TNT/ONT (mg/kg)(a) 
Sample Sample Sample 2,4-Dinitri• 2,6-Dinitro• 2,4,6-Trinitro• 4-Amino-2,6· 

Designation Depth Date toluene toluene toluene Dinitrotoluene 

TP-39 0-1' 10/13/00 <50(b) <50 <50 <50 
TP-390(C) 0-1' 10/13/00 <50 <50 <50 <50 

TP-39 2-3' 10/13/00 <50 <50 <50 <50 
TP-39 4-6' 10/13/00 <50 <50 <50 <50 
TP-39 6-10' 10/13/00 <50 <50 <50 <50 
TP-44 0-1' 10/13/00 <50 <50 <50 <50 

MTCA Method C Industrial 

I I I I Soil Cleanup Levels (dl 7,000 3,500 NtA<eJ N/A 

Notes 

(a) Samples were analyzed for trinitrotoluene/dinitrotoluene (TNT/ONT) by EPA Method 8330. 
(b) "<" denotes analyte was not detected at the indicated reporting limit. 
(c) Duplicate sample. 
(d) MTCA Method C industrial soil cleanup levels are based on CLARC II, dated February 1996. 
(e) "NA"= No cleanup level available. 

mg/kg - milligrams per kilogram 
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2-Amino-4,6-
D lnltrotol uene 

<50 

<50 
<50 
<50 
<50 
<50 

I N/A I 

996098.00 



TABLE4-8A 

SPLP AND TCLP ANALYTICAL RESULTS. METALs<a> 
Former Tacoma Metals Facility 

II II 
A 

. . 
II TP-1-0·1 TP-14·6·1 0 TP•16·2•3 TP•21•2-3 TP-22-2-3 TP-33•2•3 

Arsenic Total (mg/kg) 40 <6(b) •• Jo) <300 <60 ·-
TCLP (mg/I) ·- ... ... ... ·- ·-
SPLP <mo/I\ ·- ... ... ... ·- ·-

Barium Total (mg/kg) 290 84.9 ... 4,190 464 ·--- -
TCLP (nig/1} ·- -· ... 6.99 ... ·-
SPLP {mo.Ill ... - ... 0.672 ... ·-

Cadmium Total (mg/kg) 8.5 2.3 68 130 52 ·-
TCLP l!:!!9}!) ... - ... 0.94 ... ·-
SPLP {mQ/1) ... - ... <0.002 ... --

Chromium Total (mg/kg) - 76 35.3 -· 1,080 913 ·-
TCLP (mg/I} ... - -· <0.05 ... ·-
SPLP (ma/II ... - -· <0.005 ... ... 

Copper Total (mglk9} 873 78.6 -· 13,200 20,200 --
TCLP (mg/I) ... - -· -· 66.2 --
SPLP7ma/l l 

-... - -· -· 0.005 --
Lead Total (mg_ilig) 2,230 152 8,240 7,570 3,690 4,56!._ 

TCLP Ima/I) 11.7 <0.1 -- 3.3 74.7 ... 22.4 
SPLP (mo/II <0.02 -· ... ... 

Mercury Total (mg/kg) 1.53 0.o7 -· 10.2 5.1 1.69 -
TCLP (mg/I} ... - -· -· ... ... 
SPLP (mo/II ... - -· -· ... ... 

Selenium Total (mg/kg} <10 <6 - -· <300 <60 ... 
TCLP (mg/I} ... - -· -· ... ... 

S PLP Ima/I\ -... - -· -· ·- ... 
Silver Total ('!lg/kg) 1.4 <0.4 -· 90 198 ... -

TCLP~I} ... ·- -· - <0.02 ... 
SPLP (mo/ll -

<0.003 ... ... -· ... ... 
Analytes detected in samples at concentrations exceeding criteria are shown in bold and Italics. 

Notes: 
{a) Samples were analyied for TCLP and SPLP Metals by EPA Methods 1311/1312/6010. 
(b) "<" denotes analyte was not detected at the indicated reporting limit. 
{c) "···" Sample not tested for selected analyte. 
{d) MTCA Method C industrial soil cleanup levels are based on Cl.ARC II, dated February 1996. 
(e) Toxicity characteristics based on Dangerous Waste Criteria (WAC 173-303-100). 
(f) "NA" = No criteria available. 

Sample. Desiqnatlon1Deoth 
TP-38-0-1 TP-39·0·1 TP-40·2-3 

60 10 <30 
... ·- -
... ·- -

2,710 110 851 
... ·- -... -- -
125 13.2 40 
... ... ---... -- --
263 30 212 
... -- -
·- -- -

3,320 1,100 1.240 
-· ... -
-· ... -

9,380 1,040 2,050 
20.6 0.13 6.9 
- 0.03 <0.02 

14.3 0.21 3.19 

- ... ... 
>- -- ... ... 

30 <10 <30 

- ... . .. 
-- ... ... 

6 <0.8 3 

- ... ... -- ... ... 

(g} Method A industrial soil cleanup levels (WAC 173-340-745) used where Method C indusbial soil cleanup levels are not available. 

mg/kg • milligrams per kilogram 
mg/J • mi!Jlgrams per liter 
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TP-43•2•3 

80 -
-· 
·-

1,28_Q 

·-
·-
46 

·-
·-
259 

·-·-
2,520 
·-
·-

12,300 
63.6 -
O.o3 
21 --
·-
·-

<30 

·-... 
5 
... 
. .. 

II 
TP-45-0·1 TP-55-0·1 TP-60·0·1 TP-61-4).1 -

100 <30 50 <30 219(d) 
-

s.oJel <0.05 ... ·- . .. -
<0.05 ... ·- ... NA111 

774 1,080 1,050 377 245,000(d) 

·- -· -- . .. 100.o<e) 

·- - ... . .. NA 
30 29 30 10 3,soo<d> 

·- - ·- . .. 1.0<•> 
-·- - -- . .. NA 

368 117 225 53 soo(gl 
·- - ·- ... ~ -

·- - -- . .. NA 
3,560 465 2,330 356 130,000(d) 

·- - ·- ... NA 
·- - -- ... NA -

4,060 1,750 10,800 4,180 1,000(g)_ 

·- 26.5 -- 12.2 s.o<•> 
- NA -·- - ... 0.07 

47 0.83 77 0.76 1,050(d) -. .. - 0.0005 -· o.i•l 
·- - 0.0021 . .. NA 
30 <30 _iQ__ <30 

-- ·--'--
17,5001•1 

. .. - <0.2 - 1.0M -. .. - <0.05 - NA 
7 <2 2 <2 11.soo<•~ - ... - ... - 5.o(e) 
... - ... - NA-

996098.00 



Sample Sample Naphth· Acenaph- Acenaph-
Designation Depth Totals alene thlvene thene Fluorene 

TP-40 0-1 Total (mg/kg) 0.98 3.8 0.74 1.4 
TCLP (µg/1) <1Q(C) <10 <10 <10 
SPLP (ua/1) <10 <10 <10 <10 

TP-49 6-10 Total (mg/kg) 8.4 16 440 390 
TCLP (µg/1) <10 <10 300 180 
SPLP (µg/1) <10 <10 230 140 

TP-61 2-3 Total (mg/kg} 2.8 0.67 0.68M 1.7 
TCLP (µg/1) <10 <10 <10 <10 
SPLP (1,19/1) <10 <10 <10 <10 

Notes: 

TABLE4-8B 

SPLP AND TCLP ANALYTICAL RESULTS - PAHs 
Former Tacoma Metals Facility 

PAHslal 

Phenan- Anth- Fluoran- Benzo (g,h,i) 
threne racene thene Pvrene pervlene Chrvsene 

17 4.7 43 51 13 41 
>--

<10 <10 <10 <10 <10 <10 
<10 <10 ~ <10 <10 <10 

1,300 250 810 620 38 230 
-:is -

190 20 28 <10 <10 - -
150 15 23 18 <10 <10 
7.2 2.5M 9.3 7.8 1.1 4.9 
<10 <10 <10 <10 <10 <10 
<10 <10- <10 <10 <10 <10 

(a) Samples were analyzed for TCLP and SPLP polycyclic aromatic hydrocarbons (PAHs) by EPA Methods 1311/1312/8270. 

cPAHsfaJtbl 

Benzo (b)· Benzo (k)· Benzo {a)- lndeno (1,2,3- Dibenz (a,h)· Benzo (a}-
fluoranthene fluoranthene pyrene cd) pyrene anfhracene anthracene 

24 23 28 14 4.8 33 -

<10 <10 <10 <10 <10 <10 
<10 <10 <10 <10 <10 <10 
73 54 82 31 14M 150 -- -

<10 <10 <10 <10 <10 <10 
<10 <10 <10 <10 <10 <10 
2.9 2.7 2.9 1.6 0.61M 4.1 
<10 <10 <10 <10 <10 <10 
<10 <10 <10 <10 <10 <10 

(b} The total probable carcinogenic polycyclic aromatic hydrocarbons (cPAHs) were calculated by summing the concentrations of all the probable cPAHs. If a probable cPAH was not detected in the sample, a value equal to one-half the reporting limit was used. 
(c} "<" denotes analyte was not detected at the indicated reporting limit. 

Qualifiers: 
M - Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match. 

mg/kg - milligrams per kilogram 
µg/1- micrograms per liter 
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Total 
cPAHs101 

167.8 

35 
35 
634 -
35 

35 
19.71 -

35 
35 

996098.00 



TABLE4-9 

ESTIMATED SOIL CLEANUP LEVEL EXCEEDANCE VOLUMES 
Former Tacoma Metals Facility 

ESTIMATED EXCEEDANCE AREA VOLUMES FOR SPECIFIC ANAL YTES 

Analyte Depth Interval (ft) Interval Thickness (ft) Surface Area (ft.2) 

0·1 1 142,534 

Lead 2-3 F 2 I 70,538 
8,318 --

4-6 3 
Total Lead Soil Cleanup Level Exceedance Volume: 

0-1 1 36,223 

Petroleum 
2-3 2 22,268 
4-6 3 13,875 

Hydrocarbons 
6-10 4 14,430 

Total Petoleum Hydrocarbon Soil Cleanup Level Exceedance Volume: 
0-1 1 6,209 
2-3 - 2 2,750 

cPAHs 
6-10 4 

- -- 7,540 
Total cPAH Soil Cleanup Level Exceedance Volume: 

0·1 1 20,945 -- -PCBs 2-3 2 3,503 
Total PCB Soil Cleanup Level Exceedance Volume: 

Notes: 
ft - feet 
tt2 - square feet 
yd3 

• cubic yards 
cPAHs - Carcinogenic polycyclic aromatic hydrocarbons. 
PCBs - Polychlorinated bipnenyls. 
(a) Includes area identified in previous investigations. 
(bl Volume rounded to nearest hundred cubic yards. 
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Volume lvd3
\ 

s,2791
"' 

5,225 
924 

11,42a<•> {11,40Q~b) 
1,342 
1,649 
1,542 
2,138 
6,671 (6,700) 

230 
204 - -

1,117 
1,551 (1,600) 
776 ---
259 

1,035 (1,000) 

996098.00 



TABLE 5·1 

RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - DISSOLVED METALS 
Former Tacoma Metals FaciJity 

Dissolved Metals (µg11)"1llb> 
Sample Sample 

Designation Date Arsenic Barium Cadmium Chromium Lead Mercury 

RGW-1 5/25/00 <5(C) 61 9 <10 <4 <0.2 
RGW-2 5/25/00 <5 49 6 <10 <4 <0.2 
RGW-3 5/25/00 <5 62 <5 <10 <4 <0.2 
RGW-4 5/25/00 <5 33 <5 <10 <4 <0.2 
RGW-5 5/25/00 <5 44 5 <10 <4 <0.2 
RGW-6 5/25/00 <5 14 <5 <10 <4 <0.2 
RGW-7 5/25/00 <5 23 <5 <10 <4 <0.2 
RGW-8 5/25/00 <5 120 <5 <10 <4 <0.2 
RGW-9 5125100 <5 30 <5 <10 <4 <0.2 

RGW-10 5125100 <5 17 <5 <10 <4 <0.2 
RGW-11 5125100 <5 9 <5 <10 <4 <0.2 
RGW-12 5/25/00 <5 10 <5 <10 <4 <0.2 
RGW-13 5/26/00 <5 11 <5 <10 <4 <0.2 
RGW-14 5/26/00 <5 4 <5 <10 <4 <0.2 
RGW-15 5126/00 <5 4 <5 <10 <4 <0.2 
RGW-16 5/26/00 <5 12 <5 <10 <4 <0.2 
RGW-17 5/26/00 <5 14 <5 <10 <4 <0.2 
RGW-18 5/26/00 <5 7 <5 <10 <4 0.2 

MTCA Method B 
Surface Water Cleanup Level<dl 0.0982 NA<el 20.3 NA NA NA 
MTCA Method C 
Surface Water Cleanup Leve1<01 2.46 NA 50.6 NA NA NA 
Ecology Acute Freshwater 
Surface Water Cleanup Leve1<f) 360 NA 1.o<g> 888.04{g,h) 121.10<9} 2.10 
National Toxics Rule for Consumption of 
Organisms<11 1.4 NA NA NA NA 1.5 

Analytes detected in samples at concentrations exceeding one or more of the comparison values are shown in bold and italics. 
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Selenium 

<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 

NA 

NA 

20 

NA 

1 of 2 

Silver 

<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 
<7 

25,900 

64,800 

9.48(g) 

NA 

996098.00 



TABLE 5-1 

RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS· DlSSOLVED METALS 
Former Tacoma Metals Facility 

Notes: 
(a) Reconnaissance groundwater samples were analyzed for dissolved metals by EPA Methods 601017000 series. 
(b) All groundwater samples were field filtered. All concentrations are dissolved. 
(c) "<" denotes analyte was not detected at the indicated reporting limit. 
(d) MTCA Method Band C surface water deanup levels based on CLARC II, dated February 1996. 
(e) "NA"= No cleanup level available. 
(f) Ecology Acute Freshwater Surface Water Standard (WAC 173-201A). 
(g) Surface Water Quality Standard is based on an average groundwater hardness of 180 mg/I. 
(h) Chromium as chromium Ill (CAS# 7440-47-3). 
(i) National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10·s. 

mg/1 - milligrams per liter 
µg/1 - micrograms per liter 

RIIFS Report, Fonner Tacoma Metals Facility 
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2 of 2 

996098.00 



Sample Sample 

Designation Date 

RGW-1 5/25/00 
RGW-2 5/25/00 
RGW-3 5/25/00 
RGW-4 5/25/00 
RGW-5 5/25/00 
RGW-6 5/25/00 
RGW-7 5/25/00 
RGW-8 5/25/00 
RGW-9 5/25/00 

RGW-10 5/25/00 
RGW-11 5/25/00 
RGW-12 5/25/00 
RGW-13 5/26/00 
RGW-14 5/26/00 
RGW-15 5/26/00 
RGW-16 5/26/00 
RGW-17 5/26/00 
RGW-18 5/26/00 

MTCA Method B 
Surface Water Cleanup Leve1<c:1J 
MTCA Method C 
Surface Water Cleanup Leve1<dJ 
Ecology Acute Freshwater 

Surface Water Oualitv Standard<!) 
National Toxics Rule for Consumption of 
Organisms<9> 
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TABLE 5-2 

RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS • PCBs 
Former Tacoma Metals Facility 

PCBs (pg/l)<ai 

Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 

<0.2(b) <0.2 <0.2 <0.2 <0.2 <0.2 
<1 <1 <1 <1 <1 <1 
<1 <1 <1 <1 <1 <1 
<1 <1 <1 <1 <1 <1 
<2 <2 <2 <2 <2 <2 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
<1 <1 <1 <1 <1 <1 

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

NA<eJ NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

NA NA NA NA NA NA 

1 of2 

Total 

Aroclor 1260 PCBs<cJ 

<0.2 0.7 
<1 3.5 
<1 3.5 
<1 3.5 
<2 7.0 

<0.1 0.35 
<0.1 0.35 
<0.1 0.35 
<0.2 0.7 
<0.2 0.7 
<0.2 0.7 
<0.2 0.7 
<0.1 0.35 
<0.1 0.35 
<1 3.5 

<0.2 0.7 
<0.2 0.7 
<0.2 0.7 

NA 2.70E-05 (1) 

NA 6. 7 4E-04 (1) 

NA 2.0 

NA 0.0017 (1 ) 

996098.00 



Notes: 

TABLE 5-2 

RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS· PCBs 
Former Tacoma Metals Facility 

(a) Samples were analyzed for polychlorinated biphenyls {PCBs) by EPA Method 8082. 
(b) ·<" denotes analyte was not detected at the indicated reporting limit. 

2 of2 

(c) The total PCBs were calculated by summing the concentrations of all the probable PCBs. If a probable PCB was not detected, a value equal to one-half the reporting limit was used. 
(d} MTCA Method Band C surface water cleanup levels based on CLARC II, dated February 1996. "(1)" denotes practical quantification limit (PQL) is greater than cleanup level, 

or standard (Ecology 1993). 
(e) ·NA"= No cleanup level available. 
(f) Ecology Acute Freshwater Surface Water Quality Standards (WAC 173-201A). 
(g) National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10~. 

µg/1 - micrograms per liter 
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TABLE 5~3 

RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS~ PAHs 
Former Tacoma Metals Facility 

PAHs (µg/1)1al 

Sample Sample Naphth• Acenaph· Acenaph- Phenan- Anth- Fluoran- Benzo (g,h,i} 
Designation Date alene thlyene thene Fluorene threne racene thene Pvrene perylene Chrysene 

RGW-1 5/25/00 <O,Q2(C) <0.02 0.24 0.23 0.09 0.07 0.22 0.14 <0.02 0.02 
RGW-2 5/25/00 <0.02 <0.02 1100 0.05 0.03 0.03 0.08 0.06 <0.02 <0.02 
RGW-3 5/25/00 <0.02 <0.02 0.17 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
RGW-4 5/25/00 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
RGW-5 5/25/00 0.02 <0.02 <0.02 0.04 0.06 <0.02 0.07 0.06 <0.02 0.02 
RGW-6 5/25/00 <0.02 <0.02 0.16 <0.02 0.04 <0.02 0.09 0.16 0.07 0.55 
RGW-7 5/25/00 0.02 <0.02 0.55 0.4 1.2 0.18 0.38 0.25 <0.02 0.04 
RGW-8 5/25/00 <0.02 <0.02 0.02 <0.02 0.09 <0.02 0.05 0.06 <0.02 0.03 
RGW-9 5/25/00 0.02 <0.02 0.04 <0.02 0.06 <0.02 0.03 0.02 <0.02 <0.02 

RGW-10 5/25/00 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
RGW-11 5/25/00 0.13 <0.02 1.4 0.03 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 
RGW-12 5/25/00 0.02 <0.02 0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
RGW-13 5/26/00 34 0.61 140 57 31 2.4 4.4 3.1 0.24 0.47 
RGW-14 5/26/00 8.6 0.05 3.6 2.2 2.2 0.64 2.7 1.6 0.03 0.22 
RGW-15 5/26/00 110 0.37 64 38 27 5.3 9.2 7.1 0.18 0.54 
RGW-16 5/26/00 0.21 0.01 0.13 0.1 0.2 0.04 0.05 0.04 <0.02 <0.02 
RGW-17 5/26/00 0.22 <0.02 0.19 0.03 0.05 <0.02 <0.02 <0.02 <0.02 <0.02 
RGW-18 5/26/00 45 0.82 66 47 130 26 88 79 7.4 19 

MTCA Method 8 
Surface Water Cleanuo Leve1<<1> 9,880 NA<e> 643 3,460 NA 25,900 90.2 2,590 NA 0.0296 (1 \ 
MTCA Method C 
Surface Water Cleanup level1d1 24.700 NA 1,610 8,640 NA 64,800 225 6.480 NA 0.740 (11 
Ecology Acute Freshwater 
Surface Water Quality StandardCfl 2,300 NA 1,700 NA NA NA 3,980 NA NA NA 
National Toxics Rule for Consumption 
of Organisms19> NA NA NA 1.4x105 

NA 1.1x106 
3,700 1.1x105 NA 0.31 (1) 

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics. 

Notes: 

(a) Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 82708 GC/MS SIM. 

Benzo (b)- Benzo (k)-
fluoranthene fluoranthene 

<0.02 <0.02 
<0.02 <0.02 
<0.02 <0.02 
<0.02 <0.02 
<0.02 <0.02 
0.21 0.09 
<0.02 <0.02 
<0.02 <0.02 
<0.02 <0.02 
<0.02 <0.02 
<0.02 <0.02 
<0.02 <0.02 
0.27 0.23 
0.07 0.07 
0.26 0.23 
<0.02 <0.02 
<0.02 <0.02 

13 13 

0.0296 (1) 0.0296 (1) 

0.740 (11 0.740 (1) 

NA NA 

0.31 (1 l 0.31 (1) 

cPAHs (pg/l)<aHb> 
Benzo (a)- lndeno {1,2,3- Dibenz (a,h)- Benzo (a)- Total 

pyrene cd) pyrene anthracene anthracene cPAHs 

<0.02 <0.02 <0.02 0.03 0.1 
<0.02 <0.02 <0.02 <0.02 0.07 
<0.02 <0.02 <0.02 <0.02 0.07 
<0.02 <0.02 <0.02 <0.02 0.07 
<0.02 <0.02 <0.02 <0.02 0.08 
0.04 0.04 <0.02 0.09 1.03 
<0.02 <0.02 <0.02 0.05 0.14 
0.02 <0.02 <0.02 0.02 0.11 
<0.02 <0.02 <0.02 <0.02 0.07 
<0.02 <0.02 <0.02 <0.02 0.07 
<0.02 <0.02 <0.02 <0.02 0.07 
<0.02 <0.02 <0.02 <0.02 0.07 
0.38 0.21 0.07 0.43 2.06 
0.06 0.03 <0.02 0.28 0.74 
0.38 0.15 <0.02 0.59 2.16 
<0.02 <0.02 <0.02 <0.02 0.07 
<0.02 <0.02 <0.02 <0.02 0.07 

16 6.6 2.4 26 96 

0.0296 (1) 0.0296 (1) 0.0296 11) 0.0296 (11 0.0296 (1) 

0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 

NA NA NA NA NA 

0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1 l 0.31 (1) 

(b) The total probable carcinogenic polycyclic aromatic hydrocarbons (cPAHs) were calculated by summing the concentrations of all the probable cPAHs. If a probable cPAH was not detected in the sample, a value equal to one-half the reporting limit was used. 
(c) "<" denotes analyte was not detected at the indicated reporting limit. 

(d) MTCA Method Band C surface water cleanup levels based on CLARC II. dated February 1996. "(1 )" denotes practical quantification limit (PQL) is greater than cleanup level or standard (Ecology 1993). 
(e) "NA"= No cleanup level is available. 
(f) Ecology Acute Freshwater Surface Water Quality Standards (WAC 173-201A). 
(g) National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10-5. "(1 )" denotes practical quantification limit (PQL) is greater than cleanup level or standard (Ecology 1993). 

µg/1 - micrograms per liter 
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TABLE 5-4 

RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS. TPHs AND voes 
Former Tacoma Metals Facility 

TPHs (mgllia> Volatile Organic Compounds (µgfl)!bl 
Sample Sample Total 

Designation Date TPH-Gas TPH-Diesel TPH-Motor Oil Benzene Toluene Ethylbenzene xylenes 

RGW-1 5/25/00 <0.05(<:) <0.25 <0.5 <2 3 <2 <6 
RGW-2 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-3 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-4 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-5 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-6 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-7 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-8 5/25/00 <0.05 <0.25 <0.5 <2 2 <2 <6 
RGW-9 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-10 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-11 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-12 5/25/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-13 5/26/00 0.33 0.88 <0.5 <2 <2 2 <6 
RGW-14 5/26/00 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-15 5/26/00 0.2 0.96 0.96 <2 <2 <2 <6 
RGW-16 5/26/00 <0.05 1.7 <0.5 <2 <2 <2 <6 
RGW-17 5126100 <0.05 <0.25 <0.5 <2 <2 <2 <6 
RGW-18 5/26/00 0.09 0.86 <0.5 <2 <2 <2 <6 

MTCA Method B 
Surface Water Cleanup Level1d

1 NA<"> NA NA 43 48,500 6,910 NA 
MTCA Method C 
Surface Water Cleanup Leve1<dl NA NA NA 1,070 121,000 17,300 NA 
Ecology Acute Freshwater 
Surface Water Quality Standard<f) NA NA NA 5,300 17,500 32,000 NA 
National Toxics Rule for Consumption of 
Oroanismswl NA NA NA 710 2,000,000 290,000 NA 
Ecology Model NPDES 
Permit Standard(hl 1 10 10 NA NA NA NA 

Naphthalene 

<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
33 
23 

210 
<2 
<2 
77 

9,880 

24,700 

2,300 

NA 

NA 

Analytes detected In samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics. 
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Notes: 

TABLE 5-4 

RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - TPHs AND voes 
Former Tacoma Metals Facility 

(a) Samples were analyzed for total petroleum hydrocarbons (TPHs) by the appropriate Ecology Methods NWTPH-Gas and NWTPH-Diesel (extended). 
(b) Soil and groundwater samples were analyzed for volatile organic compounds (VOCs) by EPA Method 8260. 
(c) "<" denotes analyte was not detected at the indicated reporting limit. 
(d I MTCA Method B and C surtace water cleanup levels based on CLARC 11. dated February 1996. 
(e) "NA"= No cleanup level available. 
(f) Ecology Acute Freshwater Surface Water Quality Standards (WAC 173-201A). 
(g) National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x1 o"'. 
(h} Ecology's Model National Pollutant Discharge Elimination System (NPDES) Permit Standard for discharges to surface water from leaking underground storage tank (LUST) 

cleanups where gasoline or diesel fuel are the pollutants of concern. 

mg/I - milligrams per liter 
µg/1 - micrograms per liter 

2of 2 
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Sample Sample 
Designation Date 

MW-1 3/14/00 
11/21/00 

3/5/01 
MW-2 3/14/00 

11/21/00 
3/5/01 

MW-4(R)'dl 5/11/00 
11/20/00 

3/5/01 
MW-5 3/14/00 

11/21/00 
3/5/01 

MW-6 3/14/00 
11/21/00 

3/5/01 
MW-7 3/14/00 

11/21/00 
3/6/01 

MW-8(R}/MW-800ce> 5/12/00 
11/20/00 

3/6/01 
MW-9 5/11/00 

11/21/00 
3/5/01 

MW-10 11/20/00 
3/6/01 

MW-11 11/20/00 
3/6/01 

MW-12 11/20/00 
3/6/01 

MTCA Method B 

Surface Water Cleanuo Leve1<11 

MTCA Method C 
Surface Water Cleanuo Leve1<fl 

Ecology Acute Freshwater 
Surface Water Cleanuo Leve1<h> 

National Toxics Rule for Consumption of 
Oraanisms1kl 

RIIFS Report, Former Tacoma Metal:; Fecility 
19 June 2001 

Arsenic 

<5(b) 

<50 
<50 
<5 
<50 
<50 

<5 
<50 
<50 
<5 
<50 
<50 
<5 
<50 
<50 
<5 
<50 
<50 

<5 
<50/<50 
<50/<50 

<5 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 

0.00982 

2.46 

360 

1.4 

TABLE5·5 

GROUNDWATER ANALYTICAL RESULTS· TOTAL METALS 
Former Tacoma Metals Facility 

Total Metals (J.1911}""1 

Barium Cadmium Chromium Copper Lead 

12 <5 30 
__ Cc) 

~ 

9 <2 <5 11 <20 
13 <2 <5 <2 <20 
5 <5 190 ... ~ 

28 <2 <5 20 <20 
13 <2 <5 <2 <20 

8 <5 <10 ... 20 
12 <2 <5 <2 <20 
14 <2 <5 8 <20 
18 <5 30 ... ~ 
2 <2 <5 4 <20 

21 <2 <5 3 <20 
24 <5 70 ... ~ 

3 <2 <5 5 <20 
22 3 <5 <2 <20 
23 <5 20 ... ~ 
31 <2 <5 8 <20 
34 <2 <5 <2 <20 

15 <5 <10 ... 6 
13/11 <21<2 <5/<5 21<2 <20/<20 
14/15 <21<2 <51<5 <21<2 <20/<20 

17 <5 <10 ... 6 
16 <2 <5 <2 <20 
90 <2 <5 <2 <20 
10 <2 <5 3 <20 
9 <2 <5 4 <20 
9 <2 <5 3 <20 
8 <2 <5 <2 <20 
3 <2 <5 <2 <20 

31 <2 <5 <2 <20 

NAC91 20.3 NA 2,660 NA 

NA 50.6 NA 6,660 NA 

NA 7.o<i) 888.04(,j) 29.61(I) 121.70(i) 

NA NA NA NA NA 

1 of2 

Mercury Selenium Sliver 

<0.2 <50 <7 
<0.1 <50 <3 
<0.1 <50 <3 
<0.2 <50 <7 
<0.1 <50 <3 
<0.1 <50 <3 

<0.2 <50 <7 
<0.1 <50 <3 
<0.1 <50 <3 
<0.2 <50 <7 
<0.1 <50 <3 
<0.1 <50 <3 
<0.2 <50 <7 
<0.1 <50 <3 
<0.1 <50 <3 
<0.2 <50 <7 
<0.1 <50 <3 
<0.1 <50 <3 
<0.2 <50 <7 

<0.1/<0.1 <50/<50 <3/<3 
<0.1/<0.1 <50/<50 <3/<3 

<0.2 <50 <7 
<0.1 <50 <3 
<0.1 <50 <3 
<0.1 <50 <3 
<0.1 <50 <3 
<0.1 <50 <3 
<0.1 <50 <3 
<0.1 <50 <3 
<0.1 <50 <3 

NA NA 25,900 

NA NA 64,800 

2.10 20 9.48(i) 

1.5 NA NA 

996098.00 



TABLE 5.5 

GROUNDWATER ANALYTICAL RESULTS -TOTAL METALS 
Former Tacoma Metals Facility 

Notes: 

(a) Groundwater samples were analyzed for metals by EPA Methods 6010/7000 series. 
(b) "<'' denotes analyte was not detected at the indicated reporting limit. 
(c) ".-· Sample not analyzed for indicated analyte. 
(d) "R" = Replacement well. 
(e) Sample MW-800 is a duplicate sample collected from well MW-8(R). 
(f) MTCA Method Band C surface water cleanup levels based on CLARC II, dated February 1996. 
(g) "NA" = No cleanup level available. 
(h) Ecology Acute Freshwater Surface Water Standard (WAC 173-201A). 
(i) Surface Water Quality Standard is based on an average groundwater hardness of 180 mg/I. 
0) Chromium as chromium Ill, (GAS# 7440-47-3). 
(k) National Toxics Rule for consumption of organisms onty based on 40 CFR 131.36 for a risk level of 1x10·5 . 

µg/1 - micrograms per liter 
mg/I • milligrams per liter 
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Sample Sample 
Designation Date Arsenic 

MW-1 11/21/00 <50(C) 

3/5/01 <50 
MW-2 11/21/00 <50 

3/5/01 <50 
MW-4{R)'dl 11/20/00 <50 

3/5/01 <50 
MW-5 11/21/00 <50 

3/5/01 <50 
MW-6 11/21/00 <50 

3/5/01 <50 
MW-7 11/21/00 <50 

3/6/01 <50 

MW-S(R)/MW-800(81 11/20/00 <50/<50 
3/6/01 <50/<50 

MW-9 11/21/00 <50 
3/5/01 <50 

MW-10 ,. 11/20/00 <50 
3/6/01 <50 

MW-11 11/20/00 <50 
3/6/01 <50 

MW-12 11/20/00 <50 
3/6/01 <50 

MTCA Method B 
Surface Water Cleanup Leve1<fJ 0.00982 
MTCA Method C 
Surface Water Cleanuo LeveJCfJ 2.46 
Ecology Acute Freshwater 
Surface Water Cleanup Leve1(h> 360 
National Toxics Rule for Consumption of 

lloroanisms<k> 1.4 

TABLE 5-6 

GROUNDWATER ANALYTICAL RESULTS • DISSOLVED METALS 
Former Tacoma Metals Facility 

Dissolved Metals (1,1g/t)<aJ(bl 

Barium Cadmium Chromium Copper Lead 

19 <2 <5 <2 <20 
14 <2 <5 <2 <20 
11 <2 <5 <2 <20 
10 <2 <5 <2 <20 

13 <2 <5 <2 <20 
10 <2 <5 <2 <20 
35 <2 <5 <2 <20 
21 <2 <5 <2 <20 
34 <2 <5 <2 <20 
22 <2 <5 <2 <20 
39 <2 <5 3 <20 
34 <2 <5 <2 <20 

15/15 <2/<2 <5/<5 <2/<2 <201<20 
19/19 <2/<2 <5/<5 <2/<2 <2/<2 
102 <2 <5 <2 <20 
97 <2 <5 <2 <20 
12 <2 <5 <2 <20 
11 <2 <5 <2 <20 
10 <2 <5 <2 <20 
9 <2 <5 <2 <20 

35 <2 <5 <2 <20 
33 <2 <5 <2 <20 

NA<91 20.3 NA 2,660 NA 

NA 50.6 NA 6,660 NA 

NA 7(i) 888.04(ij) 29.61(i) 121.70(i) 

NA NA NA NA NA 

Mercury 

<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1/<0.1 
<0.1/<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

NA 

NA 

2.10 

1.5 

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics. 
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Selenium Silver 

<50 <3 
<50 <3 
<50 <3 
<50 <3 

<50 <3 
<50 <3 
<50 <3 
<50 <3 
<50 <3 
<50 <3 
<50 <3 
<50 <3 

<50/<50 <3/<3 
<50/<50 <3/<3 

70 <3 
<50 <3 
<50 <3 
<50 <3 
<50 <3 
<50 <3 
<50 <3 
<50 <3 

NA 25,900 

NA 64,800 

20 9.4a<11 

NA NA 

996098.00 



TABLE 5·6 

GROUNDWATER ANALYTICAL RESULTS-DISSOLVED METALS 
Former Tacoma Metals Facility 

Notes: 
(a) Groundwater samples were analyzed for metals by EPA Methods 6010/7000 series. 
(b) All groundwater samples were field filtered. All concentrations are dissolved. 
(c) "<" denotes analyte was not detected at the indicated reporting limit. 
(d) "Rw = Replacement well. 
(e) Sample MW-800 is a duplicate sample collected from well MW-8(R). 
(f) MTCA Method Band C surface water cleanup levels based on CLARC II, dated February 1996. 
(g) "NAft = No cleanup level available. 
(h) Ecology Acute Freshwater Surface Water Standard {WAC 173-201A}. 
(i) Surface Water Quality Standard is based on an average groundwater hardness of 180 mg/I. 
0) Chromium as chromium Ill, (CAS # 7440-47-3). 
(k) National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x1ff5• 

mg/I - milligrams per liter 
µg/1 - micrograms per liter 
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Sample Sample 

Designation Date 

MW-1 3/14/00 
11/21/00 
3/5/01 

MW-2 3/14/00 
11/21/00 
3/5/01 

MW-4(Rt ' 5/11/00 
11/20/00 
3/5/01 

MW-5 3/14/00 
11/21/00 
3/5/01 

MW-6 3/14/00 
11/21/00 
3/5/01 

MW-7 3/14/00 
11/21/00 
3/6/01 

MW-8(R)/MW-800<cJ 5/12/00 

11/20/00 
3/6/01 

MW-9 5/11/00 
11/21/00 
3/5/01 

MW-10 11/20/00 
3/6/01 

MW-11 11/20/00 
3/6/01 

MW-12 11/20/00 
3/6/01 

MTCA Method B 
Surface Water Cleanup Leve1<9l 
MTCA Method C 
Surface Water Cleanup leve1<9l 

Ecology Acute Freshwater 
Surface Water Qualitv Standard(iJ 
National Toxics Rule for Consumption of 
Organisms(j) 

TABLE 5.7 

GROUNDWATER ANALYTICAL RESULTS - PCBs 
Former Tacoma Metals Facility 

PCBs (1.1911)131 

Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 

<o.1<c) <0.1 <0.1 <0.1 <0.1 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<0.1 <0.1 <0.1 <0.1 <0.1 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<0.1 <0.1 <0.1 <0.1 <0.1 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<0.1 <0.1 <0.1 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<0.1 <0.1 <0.1 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<0.5 <0.5 <0.5 <2.0 <2.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 

<1.0 <1.0 <1.0 <1.0 <1.0 

<1.0/<1.0 <1.0/5.6Y(f) <1.0/1.9Y <1.0/1.3Y <1.0/<1.0 
<1.0/<1.0 <1.0/<1.0 <1.0/<1.0 <1.0/<1.0 <1.0/<1.0 

<0.1 <0.1 <0.1 <0.1 <0.1 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 2.0Y <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 

NA<hl NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

Aroclor 1221 Aroclor 1232 

<0.1 <0.1 
<2.0 <1.0 
<2.0 <1.0 
<0.1 <0.1 
<2.0 <1.0 
<2.0 <1.0 
<0.1 <0.1 
<2.0 <1.0 
<2.0 <1.0 
<0.1 <0.1 
<2.0 <1.0 
<2.0 <1.0 
<0.1 <0.1 
<2.0 <1.0 
<2.0 <1.0 
<0.5 <0.5 
<2.0 <1.0 
<2.0 <1.0 

<20 <5 

<2.01<2.0 <1.0/<1.0 
<2.0/<2.0 <1.0/<1.0 

<0.1 <0.1 
<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 
<2.0 <1.0 

NA NA 

NA NA 

NA NA 

NA NA 

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics. 
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Total 
PCBs<b> 

0.35 
4.0 
4.0 

0.35 
4.0 
4.0 

0.35 
4.0 
4.0 
1.25 
4.0 
4.0 
1.25 
4.0 
4.0 
3.25 
4.0 
4.0 

15 

4.0/11.3 
4.0/4.0 

0.35 
4.0 
4.0 
4.0 
4.0 
5.5 
4.0 
4.0 
4.0 

2.70E-05 (1) 

6.74E-04 (1} 

2.0 

0.0017 (1) 

996098.00 



TABLE 5-7 

GROUNDWATER ANALYTICAL RESULTS• PCBs 
Former Tacoma Metals Facility 

Notes: 
(a) Samples were analyzed for polychlorinated biphenyls (PCBs) by EPA Method 8082. 
(b) The total PCBs were calculated by summing the concentrations of all the probable PCBs. If a probable PCB was not detected, a value equal to one-half the 

reporting limit was used. 
{c) "<" denotes analyte was not detected at the indicated reporting limit. 
{d) "R" Replacement well. 
(e) Sample MW-800 is a duplicate sample collected from well MW-8{R). 
(f) ''Y" indicates a raised reporting limit due to matrix interferences. The analyte may be present at or below the listed concentration. 
(g) MTCA Method Band C surface water cleanup levels based on CLARC II, dated February 1996. "(1 )" denotes practical quantification limit (POL) is greater 

than cleanup level or standard (Ecology 1993). 
(h) "NA"= No cleanup level available. 
(i) Ecology Acute Freshwater Surface Water Quality Standards (WAC 173-201A). 
(j) National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10-6. 

µg/1 - micrograms per liter 
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TABLE 5.9 

GROUNDWATER ANAL YTICAl. RESULTS - TPHs AN[) voes 
Former Tacoma Metals Facility 

I TPHs (mg/1)101 II Volatlle Organic Compounds (µg/l}<•J 
Sample Sample Ethyl- Total Naphth- Chiaro• 

Desio nation Date TPH-Gas TPH-Oiesel TPH-Motor Oil Benzene Toluene benzene xvlenes atene benzene 

MW-1 3/14(00 <O.os<•J <0.25 <0.50 <5 <5 <5 <15 <5 <5 
11/21/00 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.6 <0.5 <0.2 
3/5/01 <0.25 <0.25 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 

MW-2 3/14/00 <0.05 <0.25 <0.50 <5 <5 <5 <15 <5 <5 
11/21/00 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.6 <0.5 <0.2 
3/5/01 <0.25 <0.25 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 

MW-4(RJ1dl 5/11/00 l•l --- 0.42 <0.50 <2 <2 <2 <6 <2 <2 
11/20/00 <0.25 0.56 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <LO 
3/5/01 <0.25 0.67 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 

MW-5 3/14100 <0.05 <0.25 <0.50 <5 <5 <5 <15 <5 <5 
11/21/00 <0.25 0.62 <0.50 <0.2 <0.2 <0.2 <0.6 <0.5 <0.2 
3/5/01 <0.25 0.76 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 

MW-6 3/14/00 <0.05 <0.25 <0.50 <5 <5 <5 <15 <5 36 
11/21100 <0.25 1.2 <0.50 <0.2 <0.2 <0.2 <0.6 <5.0 72 
3/5/01 <0.25 LO <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 88 

MW-7 3/14/00 <0.05 <0.25 <0.50 <5 <5 <5 <15 <5 <5 
11/21(00 <0.25 0.44 <0.50 <0.2 <0.2 <0.2 <0.6 <0.5 <0.2 
3/6/01 <0.25 0.33 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 

MW-8(R)/MW-800<1l 5(12/00 --- 4.1 <0.50 23 47 220 880 2000 <2 
11/20/00 29/30 4/3.8 <0.50/<0.50 23(25 98/100 280/280 1,560/1,680 s,soon,200 <0.2/<0.2 
3/6/01 38139 3.8/3.7 <0.50/<0.50 24125 70/61 190/190 1,070/1,000 5600/6000 <10/<10 

MW-9 5/11/00 --- <0.25 <0.50 <2 <2 <2 <6 <2 16 
11/21/00 <0.25 0.52 <0.50 <0.2 <0.2 1.8 2.4 43 11 
3/5/01 <0.25 0.63 <0.50 <1.0 <1.0 <1.0 <2.0 6.0 19 

MW-10 11/20/00 0.42 1.3 <0.50 0.6 0.4 0.6 2.1 96 <0.2 
3(6/01 0.39 1.1 <0.50 1.2 <1.0 <1.0 1.6 29 <1.0 

MW-11 11/20/00 1.9 3.6 <0.50 1.5 1.4 6.6 12.5 1.100 <0.2 
3/6(01 2.5 3.1 <0.50 <5.0 <5.0 7.6 12.1 550 <5.0 

MW-12 11/20/00 <0.25 0.64 <0.50 <1.0 <1.0 <1.0 <2.0 11 <1.0 
3(6/01 <0.25 1 1.4 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 

MTCA Method B 
Surface Water Cleanuc Leve1<9> NA1~l NA NA 43 48,500 6 ,910 NA 9880 5 030 
MTCA Method C 
Surface Water Cleanuo Leve1<gl NA NA NA 1.070 121 000 17 300 NA 24,700 12,600 

Ecology Acute Freshwater 

Surface Water Qualitv Standard1'1 NA NA NA 5,300 17 500 32,000 NA 2300 NA 
National Toxics Rule for Consumption 

of Ornanlsms6l NA NA NA 710 2,000,000 290,000 NA NA 210.000 

Ecology Model NPDES 
Permit Standaro1"1 1 10 10 NA NA NA NA NA NA 

Analytes detected In samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown In bold and Ital/cs. 

Notes: 
(al Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-Gas and NWTPH-Diesel (extended). 
(bl Groundwater samples were analyzed for volatile organic compounds (VOCs) by EPA Method 8260. 
(c) "<" denotes analyte was not detected at the indicated reporting limit. 
(di "R'" Replacement well. 
(e) "-" Sample not tested for indicated analyte. 
(I) Sample MW-800 is a duplicate sample collected from well MW-8(R). 
(g) MTCA Method Band C surface water cleanup levels based on CLARC II, dated February 1996. 
(h) "NA"= No cleanup level available. 
(i) Ecology Acute Freshwater Surface Water Quality Standards (WAC 173-201A). 
(i) National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a rtsk level of 1x10 ... 

Carbon Methylene P•lsopropy 1,1,1.2-Tetre 
Disulfide Acetone Chloride ,toluene chloroethane 

<150 <5 <5 <5 
<0.2 1.8 <O.S - <0.2 
<1.0 <5.0 <2.0 ·- <1.0 

-·- <150 <5 <5 <5 
<0.2 <1.0 <0.3 -- <0.2 
<1.0 <5.0 <2.0 -- <1.0 

-- <20 <2 5 <2 
<1.0 <5.0 <2.0 <1.0 
<1.0 <5.0 <2.0 - <1.0 

-- <150 <S <5 <5 
<0.2 1.7 <0.3 - <0.2 
<1.0 <5.0 <2.0 <1.0 

<150 <5 <5 <5 
0.3 1.3 <0.3 - <0.2 
<1.0 <5.0 <2.0 <1.0 

<150 <5 <5 <5 
<0.2 1., <0.3 - <0.2 
<1.0 <5.0 <2.0 <1.0 

<20 <2 36 <2 
<0.21<0.2 4.214.5 <0.31<0.3 -- <0.2/<0.2 
<10/<10 <50/<50 <20/<20 - <10/<10 

<20 <2 <2 <2 
<0.2 <1.0 <0.3 -- <0.2 
<1.0 <5.0 <2.0 -- <1.0 
<0.2 1.5 <0.3 --- <0.2 
<1.0 <5.0 <2.0 -- <1.0 
<0.2 3.7 <0.3 -· <0.2 
<5.0 <25 <10 --- <5.0 
<1.0 <5.0 <2.0 --- <1.0 
<1.0 <5.0 <2.0 --- <1.0 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA 16,000 NA NA 

NA NA NA NA NA 

1,3,S Trlmetllyl 
benzene 

<5 
<0.2 
<1.0 
<5 

<0.2 
<1.0 

<2 
<1.0 
<1.0 
<5 

<0.2 
<1.0 
<5 

<0.2 
<1.0 
<5 

<0.2 
<1.0 

120 
170/180 
150/150 

<2 
0.2 
<1.0 
0.6 

<1.0 
6.0 

<5.0 
<1.0 
<1.0 

NA 

NA 

NA 

NA 

NA 

(k) Ecology's Model National Pollutant Discharge Elimination System (NPDES) Permit Standard tor discharges to surface water from leaking underground storage tank (LUST) cleanups where gasoline or diesel fuel are the pollutants of concern. 

mg/I - milligrams per liter 
tJQfl - micrograms per liter 
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1,2,4 Trlmethyl lsopropyl· n.Propyl 4-lsopropy n-Butyl 1,A, Olchloro• 1,1 Dlchloro• 
benzene benzene benzene toluene benzene Stvrene benzene ethane 

<5 <5 <5 <5 <5 <5 <5 
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<5 <5 <5 - <5 <5 <5 <5 

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<2 <2 <2 - <2 <2 <2 <2 
<1.0 <1.0 <1.0 10 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<5 <5 <5 <5 <5 <5 <5 

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<5 <5 <S <5 <5 <5 <5 

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 <0.2 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<5 <5 <5 <5 <5 <5 <5 

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
<1.0 <l.O <1.0 <1.0 <1.0 <1.0 <LO <1.0 

<2 58 <2 - 10 <20 <2 <2. 
520/540 59159 12/12 45144 12Ml<0.2 <0.2/<0.2 <0.2/<0.2 <0.2/<0.2 
4301420 44/44 <10/<10 34/34 <101<10 <10/<10 <10/<10 <10/<10 

<2 <2 <2 <2 <2 <2 <2 
1.5 0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
1.8 0.9 0.3 5.8 <0.2 <0.2 <0.2 <0.2 
1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
17 3.8 2.2 14 <0.2 <0.2 <0.2 <0.2 
14 <5.0 <5.0 28 <5.0 <5.0 <5.0 <5.0 

<1.0 <1.0 <1.0 4.5 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

NA NA NA NA NA NA 4.86 NA 

NA NA NA NA NA NA 121 NA 

NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA 26,000 NA 

NA NA NA NA NA NA NA NA 

996098.00 



TABL.E 5-8 

GROUNDWATER ANALYTICAL RESULTS - PAHs 
Former Tacoma Metals Facility 

PAHs (1,1gfl)<•J 
Sample Sample Naphth- Aeenaph- Acenaph- Phenan- Anth- Fluoran- Benzo (g,h,i) 

Designation Date alene thlyene thene Fluorene threne racene thene Pvrer.e perylene 

MW-1 3/14/00 <0.02<c> <0.02 0.09 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 
11/21/00 0.09J <0.10 0.26 <0.10 0.09J <0.10 <0.10 <0.10 <0.10 
3/5/01 <0.10 <0.10 0.22 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

MW-2 3/14/00 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
11/21/00 0.08J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
3/5/01 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

MW-4(R)'dJ 5/11/00 <0.02 <0.02 0.30 0.05 <0.02 <0.02 0.04 0.02 <0.02 
11/20/00 2.4 <0.10 0.54 0.17 0.21 0.05J 0.10 0.06J <0.10 
3/5/01 0.13 <0.10 0.34 0.08J 0.10 <0.10 0.10 0.06.J <0.10 

MW-5 3/14/00 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
11/21/00 0.40 <0.10 0.06J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
3/5/01 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

MW-6 3/14/00 0.17 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
11/21/00 0.12 <0.10 0.09J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
3/5/01 0.10 <0.10 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

MW-7 3/14/00 <0.02 <0.02 0.25 0.11 <0.02 0.03 0.08 0.05 <0.02 
11/21/00 0.19 <0.10 0.79 0.28 0.06J 0.13 0.26 0.16 <0.10 
3/6/01 0.12 <0.10 0.72 0.28 0.06J 0.13 0.20 0.13 <0.10 

MW-8(R)/MW-800(e> 5/12/00 6200 2.1 130 68 50 38 3.9 2.5 <0.02 
11/20/00 6,20015,600 3/2.9 220/200 100/95 70/65 5.2/4.9 5.9/6.2 2.9/2 .. 8 <0.10/<0.10 
3/6/01 4,500/4,000 3.6M/3.6M 210/190 88/79 60/54 5.0/4.9 5.4/4.7 3.0/2.5 <0.10/<0.10 

5/14/01 111 4,900 2.8 140 <50 <50 2.7 1.1 0.57 <0.10 
MW-9 5/11/00 O.D7 <0.02 0.46 0.06 0.15 0.07 0.12 0.10 <0.02 

11/21/00 28 <0.10 3.9 1.1 0.77 0.15 0.32 0.22 <0.10 
3/5/01 4.9 <0.10 1.4 0.37 0.60 0.20 0.40 0.30 <0.10 

MW-10 11/20/00 63 0.44 96 50 66 8 10 7.9 0.11 
3/6/01 7 0.86M 68 36 46 6.9 8.5 8.9 0.31 

5/14101(1) 3.7 <0.10 18 9.9 9.9 1.4 1.2 0.76 <0.10 
MW-11 11/20/00 0.46M 2.4Y 340 190 230 26 38 30 0.75 

3/6/01 280 2.2M 210 140 170 16 18 18 0.26 
5/14/01(1) 0.28 <0.10 0.23 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 

MW-12 11/20/00 1.3 <0.10 2.3 0.83 0.25 0.14 0.24 0.14 <0.10 
3/6/01 2.1 <0.10 2 0.82 0.11 0.13 0.18 0.11 <0.10 

MTCA Method B 
Surface Water Cleanup Level(gJ 9880 NA<lll 643 3,460 NA 25,900 90.2 2,590 NA 
MTCA Method C 
Surface Water Cleanup Level191 24,700 NA 1 610 8640 NA 64800 225 6,480 NA 
Ecology Acute Freshwater 
Surface Water Ouali tv Standard<'> 2 300 NA 1.700 NA NA NA 3,980 NA NA 
National Toxics Rule for Consumption of 
Organisms0> NA NA NA 1.4x105 NA 1.1x106 

3 700 1.1x105 NA 
Analytes detected In samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics. 

Notes: 
(a) Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270B GC/MS SIM. 

Chrvsene 

<0.02 
<0.10 
<0.10 
<0.02 
<0.10 
<0.10 

<0.02 
<0.10 
<0.10 
<0.02 
<0.10 
<0.10 
<0.02 
<0.10 
<0.10 
<0.02 
<0.10 
<0.10 

0.32 
0.1710.18 

0.21MI0.13 
<0.10 
<0.02 
<0.10 
<0.10 
0.59 
1.2 

<0.10 
4.0M 

1.1 

<0.10 
<0.10 
<0.10 

0.0296 (1) 

0.740 (1\ 

NA 

0.31 (1) 

ePAHs (ugf1)l3 11
"' 

Benzo (b)· Benzo (k)· Benzo (a)- lndeno (1,2,3- Dibenz (a,h)· Benzo (a)-

fluoranthene fluoranthene pvrene cd) ovrene anthracene anthracene 

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

0.05 0.06 0.06 <0.02 <0.02 0.30 
<O:t0/<0.10 <0.10/<0.10 <0.10/<0.10 <0.10/<0.10 <0.10/<0.10 0.1810.19 
0.06J/<0.10 0.05J /<0.10 0.06MJJ<0.10 <0.10/<0.10 <0.10/<0.10 0.2910.19 

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
0.27 0.21 0.28 0.11 <0.10 0.70 
0.56 0.63 0.71 0.26 0.09MJ 1.4 
<0.10 <0.10 <0.10 <0.10 <0.10 D.11 

1.8 1.5 1.8 0.72 0.23 4.8 
0.52 0.51 0.65 0.23 0.07MJ 1.8 

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 

0.740 (1) 0.740 (1\ 0.740 (1\ 0.740 (1) 0.740 (1) 0.740 (1) 

NA NA NA NA NA NA 

0.31 (1) 0.31 (1) 0.31 (1) 0.3'! (1) 0.31 (1) 0.31 (1) 

(b) The total probable carcinogenic polycydic aromatic hydrocarbons (cPAHs) were calculated by summing the concentrations of all the pr.:,bable cPAHs. If a probable cPAH was not detected in the sample, a value equal to one-half the reporting limit was used. 
(c) "<" denotes analyte was not detected at the indicated reporting limit. 
(d) "R" replacement well. 
(e) Sample MW-800 is a duplicate sample collected from well MW-8(R). 
(f} Samples were field filtered. 
(g) MTCA Method Band C surface water cleanup levels based on CLARC II, dated February 1996. ''{1 )" denotes practical quantification limit (PQL) is greater than cleanup level or standard (Ecology 1993). 
(h) "NA" :; No. cleanup level is available. 
(i) Ecology Acute Freshwater Surface Water Quality Standards (WAC 173-201 A). 
(i) National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10"5• "(1)" denotes practical puantification limit (POL) is greater than cleanup level or standard (Ecology 1993). 

Qualifiers: 
J: lndicales an estimated concentration when the value is less than the calculated reporting limit. 
M: Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match. 

µg/1 - micrograms per liter 
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Total 
cPAHslbl 

0.07 
0.35 
0.35 
0.07 
0.35 
0.35 
0.07 
0.35 
0.35 
0.07 
0.35 
0.35 
0.07 
0.35 
0.35 
0.07 
0.35 
0.35 
O.B1 

0.610.62 
0.7710.57 

0.35 
0.07 
0.35 
0.35 
2.21 
4.85 
0.41 
14.85 
4.88 
0.35 
0.35 
0.35 

0.0296 (1) 

0.740 (1\ 

NA 

0.31 (1) 

996098.00 
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TABLE 5-10 

GROUNDWATER ANALYTICAL RESULTS • GENERAL WATER QUALITY PARAMETERS 
Former Tacoma Metals Facility 

Total Metals (mg/l)<a> 

I Hafflness I 
Sample Sample 

Designation Date Calcium Iron Manganese Potassium Sodium 

MW-1 11/29/00 30.8 36.8 0.746 9 23.6 140 
3/5/01 25.9 31.7 14.4 7.3 18 120 

MW-2 11/29/00 35.7 14.1 0.309 17.8 277 290 
3/5/01 32.5 10.2 45.7 16.2 289 270 

MW-5 11/29/00 31.7 6.22 0.627 6.3 20.2 210 
MW-8(Rt:1> 11/29/00 10 26.2 0.365 8.3 14.3 78 

3/6/01 10.5 28.4 0.393 9.4 14.5 88 
MW-11 3/6/01 22.4 6.16 0.557 2.9 13.1 92 

Notes: 

(a) Groundwater samples were analyzed for total metals by EPA Methods 6010/7000 series. 
(b) Total dissolved solids (TDS} were analyzed by referencing EPA Method 160.1 . 
(c) Sulfates were analyzed by referencing EPA Method 375.2. 
(d) "---" Sample not analyzed for indicated parameter. 
(e) "R" - Replacement well. 

mg/I - milligrams per liter 
Std Units - Standard units 
umhos/cm - micromhos per centimeter 
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Water Quality Parameters 
Total Dissolved Sulfate pH Conductivity 
Solids (mg/l){b) (mg/l)(c} (Std. Units) (umhos/cm) 

300 13 (d) --- ---
250 30 6.26 350 
910 72 

1,100 65 6.43 2,100 
320 14 --- ·--
290 45 --- ·--
280 52 6.31 340 
180 18 6.19 260 

996098.00 



Analvte I 
Total Metals (µgll)<tl 3113/01 

Arsenic <5om 
Barium 175 
~ iu_m __ ___ 8 
Ctiromlum 127 

Copper -- 2,070 

Lead 8,090 
Mercury 9.4 - - --
Selenium <50 

Silver 6 

Dlssolved Metals (pg/1)10 

~rsenic <50 
Barium 12 -
!Cadmium <2 

Chromium <5 

Copper 90 
Lead <20 

ury <0.1 
nlum <SO 

r <3 

PCBs (µgll)°' 
Aroclor 1016 <1.0 
Aroclor 1242 <1.0 
Arodor 1248 <1.0 
Amclor 1254 2.7 
Amclor 1260 2.1 
Amclor 1221 <2.0 
Aroclor 1232 <1.0 
Total PCBsl~• 7.8 

TPH (mg/I)~ 
Diesel ---11-t~ Motor Oil 2.9 

PAHs (pg/1}1"" 

Naphthalene 0.63 
2-Melhylnaphthalene 0.33 
Acenaphlhylene 0.33 
Acenaphlhene 0.37 
fluorene 0.36 
Phenanthrene 0.99 
~thracene 0.81 

Fluoranthene 2.0 
Senzo(g.h.i)peryfene 0.59 

Oibenzofuran 0.39 
Pyrene 2.1 

Benzo(a)anlhracene<•> 0.71 
Chrysene1• 1 1.B 
Benzo(b)fluoranthene101 1.0 
Benzo(k)fluoranthene101 1.2 

Benzo(a)pyrene1•1 1.0 
lndeno(1,2,$-cd)pyrenef•I 0.71 
Dibenz(a,h)anthracene<•I 0.2 
rr otal cPAHs1•·•1 6.62 

TABLE6·1 

SURFACE WATER ANAi. YTICAL RESULTS 
Former Tacoma Metals Facility 

Sample Designation 

I 
MTCA MTCA Ecology 

SW-1 II SW-2 MethodB1'° Method c<., Standare1.1•> 

4129/01 3/13(01 4129/01 

<50 <50 <50 0.00982 2.46 360 

49 57 27 NA101 NA NA 
2 8 5 20.3 50.6 1.041M 

8 7 <5 NA NA 210.2st»> 

437 410 231 2,660 6,660 5.64(h) 

360 250 <20 NA NA 17.68(h) 

0.9 0.7 0.3 NA NA 2.10 -
<50 <50 <50 NA NA 20 

<3 <3 <3 25,900 64,800 0.46(lij 

<SO <50 <50 0.00982 2.46 360 

>-
21 35 27 NA NA NA 

1,04(h) <2 8 5 20.3 50.6 

<5 <5 <5 NA NA 210.2at»> 

181 172 240 2,660 6,660 5.641"1 

<20 <20 <20 NA NA 11.ss<•> 

0.2 0.1 0.2 NA NA 2.10 
<50 <50 <50 NA NA 20 

<3 <3 <3 25,900 64,800 0.461") 

<1.0 <1.0 <1.0 NA NA NA 
<1.0 <1.0 <1.0 NA NA NA 
<1.0 <1.0 <1.0 NA NA NA 

1.8 1.0 <1.0 NA NA NA 
<1.0 <1.0 <1.0 NA NA NA 
<2.0 <2.0 <2.0 NA NA NA 
<1.0 <1.0 <1.0 NA NA NA 
5.3 4.5 ' 2.70E-05 6.74E-04 2 

3.2 II 2 2.8 II NA NA II NA 
3.2 II 2.6 1.4 II NA NA II NA 

0.5 0.12 <0.10 9,880 24,700 2,300 
0.24 <0.10 <0.10 NA NA NA 
0.24 <0.10 <0.10 NA NA NA 
0.33 0.15 <0.10 643 1,610 1,700 
0.27 0.1 <0.10 3,460 S,640 NA 
0.74 0.24 <0.10 NA NA NA 
0.69 <0.10 <0.10 25,900 64,800 NA 
1.1 0.26 <0.10 90.2 225 3,980 

0.36 <0.10 <0.10 NA NA NA 

0.29 0.08JI"' <0.10 NA NA NA 
1.2 0.17 <0.10 2,590 6,480 NA 

0.34 0.08.I <0.10 0.0296 (1) 0.740 (1) - NA 

1.4 0.11 <0.10 0.0296 (1) 0.740 (1) NA 
0.73 <0.10 <0.10 0.0296 (1) 0.740 {1) NA 
0.70 <0.10 <0.10 0.0296 (1) 0.740 (1) NA 

0.44 <0.10 <0.10 --- 0.0298 (1) 0.740 (1) NA 

0.36 <0.10 <0.10 0.0296 (1) 0.740 (1) NA -
0.12 <0.10 <0.10 0.0296 (1) 0.740 (1) NA 

4.09 0.44 0.35 0.0296 {1) 0.740 (1) NA 

National Ecology 

Toxics Rule1'1 Model NPDES1"1 

1.4 NA -
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
1.5 NA 
NA NA 

NA NA 

1.4 NA 
NA NA --
NA NA 

NA NA 

NA NA 

NA NA 
1.5 NA 
NA NA 

NA NA 

NA NA 
NA NA --
NA NA 

NA NA --
NA ~ 
NA NA 
NA NA 

0.0017 NA 

II NA II 10 

II NA II 10 

NA NA 
NA NA 
NA NA 
NA NA 

140,000 NA 
NA NA 

1,100,000 NA 
3,700 NA 

NA NA 

NA NA 
110,000 NA 

0.31 ( 1) NA ----
0.31 (1) NA 
0.31 (1) NA 

0.31 (1) NA 

0.31 (1) NA 

0.31 (1) NA 

~ 1) NA 

0.31 (1) NA 

Anafytes detected In samples at concentrations exceeding one or more of the cleanup levels or comparfson vafues are shown In bold and italics. 

Notes: 
(a) MTCA Method Band C surface water deanup levels based on CL.ARC 11, dated February 1996. "(1)" denotes pratical quantification limit (POL) is greater 

than deanup level or standard (Ecology 1993). 
(b) Ecology Acute Freshwater Surface Water Quality Standards ~AC 173·201A). 
(c) Natlonal Toxics Rule based on 40 CFR 131.36 for a risk level of 1x10·5• "(1)" denotes pratical quan1ification limit (POL) is greater than cleanup level or 

standard (Ecology 1993). 

(d) Ecology's Model National Pollutant Discharge Elimination System (NPDES) Permit S1andard for discharges to surface water from leaking underground storage tank 

(LUST) cleanups where gasoline or <liesel fuel are the pollutsnts of concern. 
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TABLE6·1 

SURFACE WATER ANAL YTlCAL RESULTS 
Former Tacoma Metals Facility 

(e) Surface water samples were analyzed for total metals by EPA Methods 601011000 series. 
(f} "<" denotes analyte was not detected at the indicated reporting limit. 
(g) "NA" = No cleanup level is available. 
(h) Surface Water Quality Standard is based on an average groundwater hardness of 31 mg/L. 
(i) Surface waler samples for dissolved metals were fiela filtered and analyzed by EPA Methods 6010/7000 series. 
(j) Surface water samples were analyzed for polychlorinated biphenyls (PCBs) by EPA Metriod 8082. 
(k) The total polychlotfnated blphenyls (PCBs) were calculated by summing the concentrations of all the probable PCBs. 

If a probable PCB was not d91ected, a value equal to one-half the reporting llmlt was used. 
(I} Suface water samples were analyzed for total petrOleum hydrocarbons (TPHs) by the Ecology Method NWTPH·Dlesel (extended). 
(m) Me1hod A groundwater cleanup levels used when Method B surface water cleanup levels are not available. 
(n) Surface water samples were analyzed for polycyclic aromatic hydrocarbons (PAH&) by EPA Me1hod 82708 GC/MS SIM. 
(o) "J" Indicates an estimated concentration when the value ls less than the calculated reporting limit. 
(p) Carcinogenic polycyclic aromatic hydrocarbons (cPAHs). 
(q) The total cPAHs were calculated by summing the concentrations of all the probable cPAHs. If a probable cPAH was not detected 

in the sample, a value equal to one-half the reporting limit was used. 

mgll - milligrams per liter 
pg/I · micrograms per titer 

RIIFS Repod, Former Tacoma Metals Facility 
19June2001 
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TABLE 8-1 

RATIONALE FOR SELECTION OF CHEMICALS OF CONCERN FOR UNSATURATED ZONE MODELING 
Former Tacoma Metals Facility 

Group I Chemical I Selection Rationale 
PAHs<a> Naphthalene • Most mobile noncarcinogenic PAH detected in the subsurface based on relatively low sorption (surrogate for 

high mobility PAHs in modeled area). 
Chrysene • Carcinogenic PAH (cPAH) . 

• Higher mobility relative to other cPAHs . 

• Present in soil in modeled area above MTCA Method C industrial soil cleanup level of 18 mg/kg<b> . 
Benzo(a)pyrene • Carcinogenic PAH (cPAH) . 

• Relatively lower mobility than other detected cPAHs . 

• Present in soil in modeled area above MTCA Method C industrial soil cleanup level of 18 mg/kg . 
Benzo(b )fluoranthene • Carcinogenic PAHs (cPAHs) detected in site soil. 
Benzo(k)fluoranthene • Present in modeled area above MTCA Method C industrial soil cleanup level of 18 mg/kg . 

Dibenz(a,h )anthracene 
Benzo(a )anthrecene 

Metals Lead • Human carcinogen . 

• Present in soil in modeled area above MTCA Method A industrial soil cleanup level of 1,000 mg/kg . 
Chromium • Present in soil in modeled area above MTCA Method A industrial soil cleanup level of 500 mg/kg . 

Arsenic • Metals not detected at site at concentrations above soil cleanup levels; however, these metals are generally 
Copper considered to be of high environmental concern and were selected to evaluate whether they may leach to 
Mercury groundwater at elevated levels. 

• Copper was selected since it was detected in soil sample TP-22 at a relatively high concentration of 13,000 
mg/kg in 0-1 foot sample and 20,200 mg/kg in 2-3 feet sample. 

PCBs<cJ Aroclor 1248 • Human carcinogens . 
Aroclor 1254 • Selected Aroclors are those PCBs detected in soil at highest concentrations . 
Aroclor 1260 

Notes: 
(a) PAHs - Polycyclic aromatic hydrocarbons. 
(b) mg/kg- milligrams per kilogram. 
(c) PCBs - Polychlorinated biphenyls. 

Rf/FS Report, Former Tacoma Metals Facility 
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TABLE 8-2 

SUMMARY OF CHEMICAL INPUT VALUES 
USED FOR MODEL SIMULATIONS 

Former Tacoma Metals Facility 

Chemical Input Parameters 

Analyte Koc (ml/g)(a) Kh (dimensions) 

PAHs 

Naphthalene 5.5x104 0.019 -
Chrysene 1.3x107 0.0001 

Benzo(b )flouranthene 5.3x107 0.001 

Benzo{k)flouranthene 5.6x107 2.2x10-a _,_ 
8.5x107 

- ,- -

Benzo(a)pyrene 0.0001 

Dibenz(a,h )anthracene 3.3x106 3.0x10-a 

Benzo(a )anthracene 1.85x107 0.0001 

PCBs 
Aroclor 1248 1.16x107 0.089 

Aroclor 1254 3.8x107 0.015 

Aroclor 1260 8.2x107 0.032 

Metals 
wsenic 29 0 - - -
Chromium 2.5x106 0 - - -
Copper 22 0 
Lead 10,000 0 

-
Mercury 82 0 

Notes: 
Koc - Organic carbon-normalized soil partition coefficient. 
Kh - Henry's Law Constant. 
D1 - Free air diffusion coefficient. 

(a) ml/g - milliliters per gram. 

(b) m2/d - square meters per day. 

RIIFS Report, Former Tacoma Metals Facility 
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,-

D; (m2/d)(b> 

0.51 

0.21 

0.195 
- -

0.195 

0.37 

0.17 

0.44 

0 -
0 

0 

0 

0 
0 

0 
0 

996098.00 



TABLE 8-3 

SUMMARY RESULTS FOR DOWNWARD MIGRATION 
Former Tacoma Metals Facility 

Analyte 

PAHs 

Naphthalene 

Chrysene 

Benzo(b }flouranthene 

Benzo(k }flou ranthene 

Benzo(a)pyrene 

Dibenz(a,h }anthracene 

Benzo(a)anthracene 

PCBs 

lAroclor 1248 

Aroclor 1254 

Aroclor 1260 

Metals 

Arsenic 

Chromium 

Copper 

Lead 

Mercury 

Note: 

(a) µg/1 = micrograms per liter. 

RIIFS Report, Former Tacoma Metals Facility 
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Predicted Concentrations After 
500 Years of Simulation (µg/l)<al 

1x104 

-
6x10-11 

2x10·11 

4x10·14 

1x10·12 

4x10·12 

2x10·11 

ax10·23 

-- - --
1x10·23 

- -
1x10·24 

3x10·9 

-
4x10·18 

2x10-s 

5 
7x10·10 

-
-

-

996098.00 



TABLE 8-4 

SUMMARY OF KEY INPUT VALUES 
USED IN GROUNDWATER MIGRATION MODEL 

Former Tacoma Metals Facility 

Input Parameter Benzene 

Hydraulic conductivity 0.05 or 
(cm/s)<aJ 0.011 

Hydraulic gradient 0.008 

Porosity 0.49 

Plume length (ft) 300 

Organic carbon-normalized 70 
soil partition coefficient (Koc) 
(ml/g)<bJ 

Soil bulk density (g/ml)<c> 1.35 

Fraction organic carbon (Foe) 0.03 

Simulation time (years) 30 

Source thickness (feet) 10 

Beginning concentration 2.4 X 10"2 

(mg/l}'d> 

Source life Infinite 

Notes: 
(a) cm/s - centimeter per second. 
(b) ml/g - milliters per gram. 
(c) g/ml - grams per millilter. 
(d) mg/I - milligrams per liter. 

Naphthalene 

0.05 or 
0.011 

0.008 

0.49 

300 

5.5 X 104 

1.35 

0.03 

30 

10 

6.825 

Infinite 

RI/FS Report, Former Tacoma Metals Facility 
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Total 
cPAHs Reference 

0.05 or The 0.05 value is based on a site 
0.011 maximum value of 140 feet per day 

reported by Pacific Groundwater 
Group (1992) for the deltaic sand 
unit encountered at the site. 

The O.Q11 value is based on slug 
tests performed at well MW-8(R). 

0.008 Based on low 1ide water levels 
observed at the site on 13 February 
2001. 

0.49 See Table 3-1. 

300 Approximate distance along the 
groundwater flow path between 
well MW-8(R) and the river. 

3.3 X 106 Mackay et. al (1999). 

1.35 See Section 8.2.1.6. 

0.03 See Section 8.2.1.6. 

30 Assumed to represent a 
reasonable remediation time frame. 

10 Assumed as a reasonable overall 
depth of groundwater containing 
the selected compounds. 

6.2 X 10"" Average of values measured in well 
MW-8(R) samples collected in May 
and November 2000 and March 
2001. 

Infinite A conservative assumption. 



TABLE 9-1 Page 1 of 2 

SUMMARY OF ANAL YTES EXCEEDING MTCA CLEANUP LEVELS AND/OR 
CHEMICAL-SPECIFIC ARARs IN SOIL, SHALLOW GROUNDWATER, AND SURFACE WATER 

Former Tacoma Metals Facility 

Concentration 
Range 

Analytica (Remedial 
Media/Chemicals l Units Investigation) 

Soil 
Lead mo/kg <10-14,700 
Chromium mo/kq 0.9-2,520 
Total PCBs mo/ko 0.14-40.11 
TPH (diesel ranae) ma/ka <5.2 - 23,000 
TPH <motor oil ranae) ma/ka <10-12,000 
Total cPAHs mQ/kq 0.169- 730 

Shallow Groundwater 
TPH laasoline ranae) ua/1 <50-39,000 
Total oPAHs (unfiltered) uo/l 0.07- 14.85 
Total cPAHs (filtered) ua/1 <0.10-0.11 
Naohthalene ua/1 <0.5-8,500 
Total PCBs ua/1 0.35- 11.3 
Selenium ( Dissolved) ua/l <50- 70 

Surface Water 
Cadmium lT otaf\ ua/1 2-8 
Cadmium <Dissolved) ua/1 <2-8 
Coaoer (Totall ua/1 231-2,070 
Cooner (Dissolved) ua/1 90-240 
Lead IT otan uo/1 <20-8,090 
Mercurv (Total) ua/1 0.3- 9.4 
Silver (Total) ua/1 <3 - 6 
Total PCBs ua/1 4-7.8 
Total cPAHs uo/1 0.35-6.62 

RIIFS Report, Former Tacoma Metals Facility 
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Concentration 
Range Cleanup Levell 

(Previous Chemical-
Investigations) Specific ARAR Basis 

<10-32,000 1,000 Method A Industrial Soil Cleanuo Leve1(a) 
11 - 340 500 Method A Industrial Soil Cleanup Leve1(a) 

<0.11 -43.73 17 MTCA Method C Industrial Soil Cleanup LevellDJ 
<5-2,400 2,000 MTCA Method A Industrial Soil Cleanuo Level (Amended)(C) 
<25-1,500 2,000 MTCA Method A Industrial Soil Cleanup Level (Amended)(c) 
1.48- 28.2 18 MTCA Method C Industrial Soil Cleanuo Level(DJ 

<3,000 -18,000 1,000 Ecology Model NPDES Permit for Surface Water DischaraelaJ 
0.12-0.78 0.31 National Toxics Rule for Consumotion of Oroanisms(e) 

- - - (f) 0.31 National Toxics Rule for Consumotion of Ornanisms(e) 
<0.50-99 2,300 Ecology Freshwater Acute SWQS191 

- - - 2.lOE- 05 MTCA Method B Surface Water CJeanuo Levels(h) 
- -- 20 Ecoloav Acute Freshwater SWQS(g) 

<2 1.04 Ecology Acute Freshwater swosl gJ(iJ 

--- 1.04 EcoloQy Acute Freshwater swos(g)(i) 
- - - 5.64 Ecoloav Acute Freshwater SWQS(g)(i} 
--- 5.64 Ecology Acute Freshwater swos(g)(i) 
1 17.68 EcoloQy Acute Freshwater swos(g)(i) 
--- 2.10 Ecoloiw Freshwater Acute SWQS(Q) 
- - - 0.46 Ecoloav Acute Freshwater SWQSl gJ(m 
. -- 2 Ecoloav Freshwater Acute SWQS191 

0.12 0.31 National Toxics Rule for Consumotion of Oraanisms{e) 



Notes: 

TABLE 9-1 

SUMMARY OF ANAL YTES EXCEEDING MTCA CLEANUP LEVELS AND/OR 
CHEMICAL-SPECIFIC ARARs IN SOIL, SHALLOW GROUNDWATER, AND SURFACE WATER 

Former Tacoma Metals Facility 

(a) Method A Industrial Soil Cleanup Level is based on WAC 173-340-745(2), Table 3. 

Page 2 of 2 

(b) Method C Industrial Soil Cleanup Level is based on WAC 173-340-745(4) and MTCA Cleanup Levels and Risk Calculations (CLARC II, February 1996). 
(c) Method A Industrial Soil Cleanup Level is based on Amended WAC 173-340-745(3), Table 745-1. 
(d) Ecology's Model National Pollutant Discharge Elimination System (NPDES) Permit for discharges from cleanups at leaking underground storage tank sites 

containing diesel contamination based on WAC 173-226. 
(e} National Toxics Rule is based on 40 CFR 131.36 for a risk level of 1 x 10-5. 
(f) "- - -" = Sample not tested for selected analyte. 
(g} Ecology Acute Freshwater Ambient Surface Water Quality Standards (SWQS) are based on WAC 173-201A. 
(h) Method B Surface Water Cleanup Levels is based on WAC 173-340-730(3) and MTCA Cleanup Levels and Risk Calculations (CLARC II, February 1996). 
(i) Based on an average surface water hardness of 31 mg/I. 

mg/I - milligrams per liter 
µg/1 - micrograms per liter 

Italicized chemicals are considered to be anomalous and not representative of site groundwater quality. Analytical results presented were either not reproducible in 
multiple monitoring events, or the samples were impacted by suspended entrained soil particles. 
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19June 2001 
q:lwp\19991996098.00\rifs,june 200Wlable9·1.doc 



Federal Citation State Citation 

29 CFR 1910.120 WAC296-62 

40 CFR 50.6 and .12 WAC 173-400 
40CFR60.5 WAC 173-460 

WAC 173-470 
PSAPCA Regulations I, II, and Ill 

40 CFR 262.12, 262.20 WAC 173-303-160, 170,180, 190, 
through .33, and 262.40 210, and 220 
through .43 
40CFR268 WAC 173-303-140 

None WAC 173-304 
49 CFR 107, 171 through WAC446-50 
179 
None WAC 173-160 

WAC 173-162 
None WAC 173-340-360 

None WAC 173-340-410 

None WAC 173-340-440 and -702(4) 

TABLE 9-2 

POTENTIAL ACTION-SPECIFIC ARARs 
Former Tacoma Metals Facility 

Description 

General safety and health standards for workers, including 
requirements for responses involving hazardous 
substances. 
General regulations for air pollution sources; particulate 
matter emissions standards; control standards for toxic air 
pollutants. 

Requirements for generators of hazardous and dangerous 
waste. 

Land disposal restrictions. 

Standards for disposal of solid waste. 
Transportation regulations for hazardous materials. 

Regulations for construction and maintenance of new water 
wells; licensing of drillers. 
Model Toxics Cleanup Act (MTCA) requirements for 
selection of cleanup actions. 
MTCA requirements regarding compliance monitoring 
during remedial activities. 

MTCA requirements regarding institutional controls to limit 
activities at a site that may result in exposure to hazardous 
substances. 

None WAC 173-340-450(2), (3), (7), and (8) MTCA regulations regarding releases from underground 

None WAC 173-340-704,-705, and -706 

None WAC 173-340-707 

RI/FS Report, Former Tacoma Metals Facility 
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storage tanks {USTs). 

Use of Methods A, B, and C for detennining cleanup levels. 

MTCA analytical methods for evaluating the effectiveness 
of a cleanup action. 

Page 1 of 2 

Potential 
Requirement Justification 

Applicable Required for protection of remedial action 
wo~ers. 

Applicable Applicable for remedial processes 
emitting air pollutants. 

Applicable Required if hazardous or dangerous 
wastes are transported offsite. 

Applicable Applicable if dangerous wastes are 
disposed in an offsite landfill. 

Applicable Applicable for disposal of solid waste. 
Applicable Applicable for offsite transportation of 

dangerous or hazardous waste. 
Applicable Applicable for new and existing wells. 

Applicable Regulations outline requirements for 
hazardous substance cleanups. 

Applicable Required for protecting human health and 
confirming attainment of cleanup 
standards. 

Applicable Applicable if residual concentrations 
exceed cleanup levels or if conditional 
points of compliance have been 
established. 

Applicable Free product and chemicals associated 
with releases from USTs detected in the 
groundwater. 

Applicable Applicable methods for determining 
cleanup levels. 

Applicable Applicable if remedial action requires 
chemical analyses. 



Federal Citation State Citation 
None WAC 173-340-708 

None WAC 173-201A 

None WAC 173-340-720, -730, -740, 
and-745 

None WAC 197-11 

40 CFR 131.36 (National WAC 173-226 
Toxics Rule) 

RI/FS Report, Former Tacoma Metals Facility 
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TABLE 9-2 

POTENTIAL ACTION-SPECIFIC ARARs 
Former Tacoma Metals Facility 

Description 
MTCA regulation on human health risk assessment 
procedures. 
Surface Water Quality Standards {SWQS) tor the State of 
Washington 
MTCA cleanup standards for groundwater, surface water, 
and soil. 
Washington State Environmental Policy Act (SEPA). 

Regulations developed to implement the federal Clean 
Water Act [33 USC 466 et seq] and State Water Pollution 
Control Act for protection of aquatic life in nations waters 
(lakes, rivers, aquifers, and coastal areas). 

Page 2 of 2 

Potential 
Requirement Justification 

Applicable Required for determining site cleanup 
levels. 

Applicable Required for determining site cleanup 
levels. 

Applicable Required for determining site cleanup 
levels. 

Applicable Required to ensure environmental 
concerns are adequately addressed. 

Applicable Applicable if groundwater seeps or 
surface water runoff discharge to the 
Puyallup River. 



TABLE 9-3 

SUMMARY OF PROPOSED SITE CLEANUP LEVELS FOR SOIL, 
SHALLOW GROUNDWATER, AND SURFACE WATER 

Former Tacoma Metals Facility 

Analytical Proposed Cleanup 
Media/Chemicals Units Level Basis 

Soil 
Lead mg/kg 1,000 Method A Industrial Soil Cleanup Leve1<a> 
Chromium mQ/kg 500 Method A Industrial Soil Cleanup Leve1<a> 
Total PCBs mg/kg 17 MTCA Method C Industrial Soil Cleanup Level<b> 
TPH (die$el range} ma/kg 2,000 MTCA Method A Industrial Soil Cleanup Level (Amended}10l 
TPH (motor oil range) ma/ka 2,000 MTCA Method A Industrial Soil Cleanup Level (Amended)<°> 
Total cPAHs mg/kg 18 MTCA Method C Industrial Soil Cleanup Leve11~> 

Shallow Groundwater 
TPH (diesel range) µg/1 10,000 Ecology Model NPDES Permit for Surface Water Discharge1~> 
TPH (motor oil range) uo/1 10,000 Ecolooy Model NPDES Permit for Surface Water Discharge<dJ 
TPH (gasoline range) µg/1 1,000 Ecology Model NPDES Permit for Surface Water Discharge!~> 
Benzene uo/1 43 MTCA Method B Surface Water Cleanup LeveJ<•l 
Toluene µg/1 17,500 Ecoloav Acute Freshwater swos<o 
Ethylbenzene µg/1 6,910 MTCA Method B Surface Water Cleanup Leve1<•> 
Total cPAHs ua/1 0.31 National Toxics Rule for Consumption of OrQanisms<o> 
Naphthalene µg/1 2,300 Ecoloov Acute Freshwater swos<0 

Surface Water 
Cadmium (Total & Dissolved) uo/1 1.04 Ecology Acute Freshwater SWQSll)!h> 
Copper (Total & Dissolved) µg/1 5.64 Ecology Acute Freshwater SWQSIO!h> 
Lead (Total) µg/1 17.68 Ecoloav Acute Freshwater swas<Q<h> 
Mercury (Total) µg/1 2.10 Ecology Acute Freshwater SWQS<hJ 
Silver ua/1 0.46 Ecoloav Acute Freshwater SWQS(l)!hl 
Total PCBs µg/1 2 Ecology Acute Freshwater SWQS<O 
TPH (diesel range) ua/1 10,000 Ecoloov Model NPDES Permit for Surface Water Discharge<dl 
TPH (motor oil ranae} uo/1 10,000 Ecoloav Model NPDES Permit for Surface Water Discharne<dl 
TPH (gasoline range) µQ/1 1,000 Ecology Model NPDES Permit for Surface Water Discharge<d> 
Benzene µg/1 43 MTCA Method B Surface Water Cleanup Leve1<e> 
Toluene µg/1 17,500 Ecoloav Acute Freshwater SWQS(f) 
Ethyl benzene µg/l 6,910 MTCA Method B Surface Water Cleanup Leve1<e> 
Total cPAHs µg/1 0.31 National Toxics Rule for Consumption of Organisms<01 

Notes: 
(a) Method A Industrial Soil Cleanup Level is based on WAC 173-340-745(2), Table 3. 
(b) Method C Industrial Soil Cleanup Level is based on WAC 173-340-745(4) and MTCA Cleanup Levers and Risk calculations 

(CLARC II, February 1996). 
(c) Method A Industrial Soil Cleanup Level is based on proposed amended WAC 173-340-745(3), Table 745-1. 
(d) Ecology's Model National Pollutant Discharge Elimination System (NPDES) Permit for discharges from cleanups at leaking 

underground storage tank sites containing diesel contamination based on WAC 173-226. 
(e) Method B Surface Water Cleanup Level is based on WAC 173-340-730{3) and MTCA Cleanup Levels and Risk Calculations 

(CLARC II, February 1996). 
(f) Ecology Acute Freshwater Ambient Surface Water Quality Standards (SWQS) are based on WAC 173-201A. 
(g) National Toxics Rule is based on 40 CFR 131.36 based on a risk level of 1 x 10-5

• 

(h) Based on an average surface water hardness of 31 mg/I. 

RJ/FS Report, Former Tacoma Metals Facility 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND 
PROCESS OPTIONS FOR SOIL 

General Response Remedial 
Action Technologies Process Options 

Institutional Access Restrictions Physical Restrictions 
Controls 

Deed Restrictions 

Containment Covers Soil 

Clay 

Concrete 

Asphalt 

RCRA 

Vertical Barriers SlunyWall 

Grout Curtain 

Sheet Pile Cutoff Wall 

Horizontal Barriers Grout Injection 

Block Displacement 

RI/FS Reporl, Former Tacoma Metals Facility 
19 June 2001 
q:\wpl 19991996098.00\rifs-june 2001\ltable9·4.doc 

Former Tacoma Metals Facility 

Description Evaluation Comments 

Physical restrictions (e.g., fencing and signs) limit contact with media. Potentially implementable. 

Restrictive covenants recorded in the property deed prohibit site activities Potentially implementable. 
(e.g., excavation) that could result in exposure to chemicals of concern. 

Clean soil is placed over ground surface to provide a physical barrier to Asphalt cover selected for further 
chemicals of concern. evaluation. 

Low penneability clay layer overlain with soil over chemically impacted Not appropriate for site awaiting 
materials provides physical barrier that minimizes potential for contact and development. 
infiltration. 

Similar to clay cover description with concrete used as low permeability Asphalt cover selected for further 
barrier. evaluation. 

Similar to clay cover description with asphalt used as low penneability barrier. Potentially implementable. 

Multi-media barrier consisting of low-permeability layer, synthetic liner, Asphalt cover selected for further 
drainage layer, and vegetative cover. Perfonns functions similar to those evaluation. 
described for clay cover. 

Subsurface vertical barrier consisting of low-hydraulic conductivity material Not appropriate for site conditions. 
surrounds a subsurface source to prevent chemical migration. 

Subsurface vertical barrier consisting of low-hydraulic conductivity material is Not appropriate for site conditions. 
pressure injected into soil or rock. Performs function similar to slurry wall. 

Interlocking sheet piling driven vertically into subsurface to form a low Not appropriate for site conditions. 
pe1TT1eability barrier. Perfonns function similar to slurry wall. 

Injection of grout to form a horizontal barrier in the ground underneath Not appropriate for site conditions. 
chemical source to reduce the vertical movement of chemicals. 

Vertical barrier (slurry trench or grout curtain} surrounds source. Continued Not appropriate for site conditions. 
injection of grout through injection holes causes displacement of source and 
forms a barrier beneath source. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND 
PROCESS OPTIONS FOR SOIL 

General Response Remedial 
Action Technologies Process Options 

Containment Surface Controls Revegetation 
(continued) 

Dust Suppression Wet Suppression 

Chemical Stabilization 

Physical Stabilization 

Vegetative Stabilization 

Wind Fences/Screens 

Removal Excavation Backhoe, Excavators, 
Loaders, Dozers 

Ex Situ Solidification/ Pozzolanic 
(Aboveground) Stabilization Solidification 
Treatment 

Chemical-Based 
Stabilization 

Organic Polymer 
Solidification 

Thermoplastic 
Microencapsulation 

Physical/Chemical Soil Washing 

RIIFS Report, Former Tacoma Metals Facility 
19 June 2001 
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Former Tacoma Metals Facility 

Description Evaluation Comments 

Planting grasses, shrubs, or trees to minimize contact with soil, reduce Asphalt cover selected for further 
dust generation, and control surface water runoff. evaluation. 

Watering ground surface to control dust generation. Asphalt cover selected for further 
evaluation. 

A suppressant sprayed on the ground binds dust and surface particles into a Asphalt cover selected for further 
protective crust that minimizes dust generation. evaluation. 

Placing a cover (e.g. rock, soil, straw) on exposed surfaces to prevent Asphalt cover selected for further 
particles from becoming airborne. evaluation. 

Same as revegetation above. Asphalt cover selected for further 
evaluation. 

Fences or screens are installed around site perimeter to block wind and Asphalt cover selected for further 
reduce dust generation. evaluation. 

Excavate material for subsequent aboveground treatment and/or disposal. Potentially implementable. 

Siliceous materials are combined with a setting agent (e.g., lime, cement, or Chemical-based stabilization 
gypsum) and soil. Treatment results in a solidified product that resists selected for further evaluation. 
leaching. 

Dry or liquid chemical mix which forms insoluble molecular bonds through Potentially implementable. 
hydroxyapaptite crystal formations with heavy metals [and polychlorinated 
biphenyls (PCBs)J which significanUy reduces the metals leaching potential. 

Urea fonnaldehyde and several specialty organic polymers are mixed with soil Chemical-based stabilization 
to seal chemicals in a sponge-like polymer matrix. selected for further evaluation. 

Mixing of heated dried soil within asphalt bitumen, paraffin, or polyethylene Chemical-based stabilization 
matrix, resulting in a solid mass suitable for land disposal. selected for further evaluation. 
Removal of inorganic or organic chemicals by washing excavated soil with a Other more effective treatment 
liquid medium (e.g., water). The wash water may be augmented with a basic methods are available. Creates 
leaching agent, surfactant, pH adjustment, or chelating agent to help secondary waste stream. 
remove organics and heavy metals. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND 
PROCESSOPTIONSFORSrnL 

General Response Remedial 
Action Technologies Process Options 

Ex Situ Physical/Chemical Organic Solvent 
{Aboveground) (continued) Extraction 
Treatment 
(continued) 

Vapor Extraction 

Chemical 
Dehalogenation 

Chemical 
Oxidation/Reduction 

Solar Detoxffication 

Separation/Sieving 

Biological/ Landfarming 
Bioremediation 

Land Treatment 

Composting 

Biopiles 
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Former Tacoma Metals Facility 

Description Evaluation Comments 

Removal of organics, oil, and grease from soil, using an organic solvent as the Other more effective treatment 
mass transfer medium and then recovering the solvent by distillation. methods are available. Creates 

secondary waste stream. 

Removal of low molecular weight organics by creating a vacuum pressure Not appropriate for chemicals of 
gradient in soil that causes volatile organics to transfer from soil to air stream. concern. 

Specially synthesized chemical reagents are used to dehalogenate certain Other more effective treatment 
classes of chlorinated organics (e.g., PCBs). methods are available. 

Reduction/oxidation chemically converts hazardous contaminants to non- Other more effective treatment 
hazardous or less toxic compounds that are more stable, less mobile, methods are available. 
and/or inert. The oxidizing agents most commonly used are ozone, 
hydrogen peroxide, hypochlorites, chlorine, and chlorine dioxide. 
Solar detoxification is a process that destroys contaminants by Other more effective treatment 
photochemical and thermal reactions using the ultraviolet energy in sunlight. methods are available. 

Sieving and physical separation processes use different size sieves and Potentially implementable 
screens to effectively concentrate contaminants into smaller volumes. 
Physical separation can also be used to remove undesirable materials (i.e., 
debris) which may impact treatment processes. 
Contaminated soil is excavated, applied into lined beds, and periodically Potentially implementable. 
turned over or tilled to aerate the waste. 

Contaminated surface soil is treated in-place by tilling to achieve aeration, Lanctfarm/aerobic selected from 
and if necessa,y, by addition of amendments. Periodically tilling, to aerate the technology group for 
the waste, enhances the biological activity. evaluation. 

Contaminated soil is excavated and mixed with bulking agents and organic Landfarm/aerobic selected from 
amendments such as wood chips, hay, manure, and vegetative (e.g., the technology group for 
potato) wastes. Proper amendment selection ensures adequate porosity evaluation. 
and provides a balance of carbon and nitrogen to promote thermophilic, 
microbial activity. 
Excavated soils are mixed with soil amendments and placed in Landfarm/aerobic selected from 
aboveground enclosures. It is an aerated static pile composting process in the technology group for 
which compost is formed into piles and aerated with blowers or vacuum evaluation. 
pumps. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND 
PROCESS OPTIONS FOR SOIL 

General Response Remedial 
Action Technologies Process Options 

Ex Situ Biological/ Fungal Biodegradation 
(Aboveground) Bioremediation 
Treatment {continued) 
(continued) 

Bio-Reactor System 

Thennal Thennal Desorption 

Rotary Kiln Incineration 

Infrared Thermal 
Incineration 

Pyrolysis 

Fluidized Bed/ 
Circulating Bed 
Combustor 

Multiple Hearth 
Incineration 

Vitrification 

RI/FS Report, Former Tacoma Metals Facility 
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Former Ta coma Metals Facility 

Description Evaluation Comments 

Fungal biodegradation refers to the degradation of a wide variety of Other more effective 1reatment 
organopollutants by using their lignin-degrading or wood-rotting enzyme methods are available. 
system. White rot fungas has been tested under two different treatment 
configurations: in situ and bioreactor. 

Degradation with the use of a liquid/solids contact reactor. Reactor Landform/aerobic selected from 
environment enhances mass transfer rates and contact between chemicals the technology group for 
and microorganisms capable of degrading the chemicals. evaluation. 

Soils are heated, driving off water and organics with boiling points less than Potentially Implementable. 
1, 100°F. Organics are incinerated in an afterburner or collected for 
subsequent treatment. 

Incineration process (in the presence of oxygen) uses temperatures ranging Not appropriate. Other more cost-
from 1,500°F to 3,000°F and turbulence caused by rotation to vaporize and effective thennal treatment options 
destroy organics. are available. 

Thermal destruction of organics in soil using electrically powered silicon Not appropriate. Other more cost-
carbide rods to heat organics to combustion temperatures. Remaining effective thennal treatment options 
combustibles are incinerated in an afterburner. are available. 

Thermal conversion (in an oxygen-deficient atmosphere) of organic material Not appropriate. Other more cost-
into solid, liquid, and gaseous components. effective thennal treatment options 

are available. 

A bed of granular sand-like material is fluidized by air injected into the Not appropriate. Other more cost-
incinerator to create a turbulent atmosphere and improve heat transfer. effective thermal treatment options 

are available. 

Multiple levels of shifting plates move materials through the combustion Not appropriate. Other more cost-
chamber. Each hearth has fuel burners mounted on walls that incinerate effective thermal treatment options 
organics as materials descend to lower hearths in increasingly hotter are available. 
combustion zones. 

Application of heat destroys organics and immobilizes inorganics by Not appropriate. Other more cost-
incorporating them into a glass or glass-like structure. effective thermal treatment options 

are available. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND 
PROCESS OPTIONS FOR SOIL 

General Response Remedial 
Action Technologies Process Options 

In Situ Treatment Solidification/ Pozzolanic 
Stabilization Cement-Based 

Chemical-Based 
Stabilization 

Physical/Chemical Soil Freezing 

Soil Flushing 

Soil Vapor Extraction 

Electrokinetic 
Separation 

Fracturing 

Precipitation 

Oxidation 

Reduction 
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Former Tacoma Metals Facility 

Description Evaluation Comments 

In situ treatment of soil by the injection and mixing of solidifying agents with Chemical stabilization selected for 
soil. Treatment results in a solidified product that resists leaching. further evaluation. 

Liquid chemical mix which forms insoluble molecular bonds through Potentially implementable. 
hydroxyapaptite crystal formations with heavy metals (and PCBs) which 
significantly reduces the metals leaching potential. 

Freezing surrounding soil to create a physical barrier to chemical migration. Not appropriate. Only a temporary 
measure. 

In situ extraction of inorganics or organics from soils, accomplished by passing Not appropriate. Difficult to control; 
solvents through soil using an injection/recirculation process. may result in groundwater 

contamination. 

Extraction of volatile organics from subsurface soil by creating a pressure Not appropriate for chemicals of 
gradient that causes volatile organics to transfer from soil to airstream. concern. 
The Electrokinetic Remediation (ER) process removes metals and organic Not appropriate for site conditions. 
contaminants from low permeability soil. ER uses electrochemical and 
electrokinetic processes to desorb, and then remove. metals and polar 
organics. This in situ soil processing technology is primarily a separation 
and removal techniQue for extracting contaminants from soils. 
Cracks are developed by fracturing beneath the surface in low permeability Not appropriate for site conditions. 
and over-consolidated sediments to open new passageways that increase 
the effectiveness of many in situ processes and enhance extraction 
efficiencies • 

Application of specific treatment reagents which aid in the formation of Not appropriate tor organics; may 
insoluble metal precipitates that reduce chemical mobility. Metals could later result in groundwater 
resolubilize as conditions change. contamination. 

Oxidation state of chemicals is raised to detoxify a few inorganics and Not appropriate for chemicals of 
oxidizable organics and to make some organics more amenable to biological concern. 
degradation. 

Reduction in the oxidation state of a few heavy metals (chromium. lead, Not appropriate for chemicals of 
mercury) to reduce toxicity or solubility or to transform them to a form that can concern. 
be more easily handled. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND 
PROCESS OPTIONS FOR SOIL 

General Response Remedial 
Action Technologies Process Options 

In Situ Treatment Biological/ Enhanced 
(continued) Bioremediation Bioremediation 

(Aerobic) 

Enhanced 
Bioremediation 
(Anaerobic) 

Bioventing 

Phytoremediation 

Thermal Vitrification 

Steam-Enhanced Vapor 
Extraction 

Radio Frequency 
Heating 

Disposal Offsite Management Unit 

Onsite Containment 

Reuse/Recycling Onsite Backfilling 
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Former Tacoma Metals Facility 

Description Evaluation Comments 

Application of nutrients, oxygen, and microorganisms to accelerate the natural Potentially implementable. 
biodegradation of organic compounds. 

Same as aerobic process with the omission of oxygen application. The Not appropriate for chemicals of 
anaerobic process degrades organics slower than the aerobic process, but is concern. 
better suited to chlorinated hydrocarbons. 
Oxygen is delivered to contaminated unsaturated soils by forced air Enhanced bioremediation selected 
movement (either extraction or injection of air) to increase oxygen from the technology group for 
concentrations and stimulate biodegradation. evaluation. 
Phytoremediation is a process that uses plants to remove, transfer, Experimental. Not appropriate for 
stabilize, and destroy contaminants in soil and sediment. Contaminants site conditions. 
may be either organic or inorganic. 
Using high temperatures to melt soil and bind chemicals in a stable non- Not appropriate for chemicals of 
crystalline solid that resists leaching. Organics are destroyed by pyrolysis. concern. More cost-effective 

methods are available. 

Vapor extraction with the addition of steam to increase chemical mobility and Not appropriate for chemicals of 
removal rate. concern. More cost-effective 

methods are available. 

Application of radio frequency waves to heat soil and vaporize volatile Experimental. More tested and 
organics. Volatiles are then collected for destruction or treatment. cost-effective methods are 

available. 

Disposal of soil in a permitted offsite management unit. Potentially implementable. 

Containment of soil onsite. Asphalt cover selected for further 
evaluation. 

Onsite reuse/recycling of site materials for suitable applications in accordance Potentially implementable. 
with applicable local. state, and federal regulations. One option may be reuse 
treated soil onsite to backfill excavation areas. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND 
PROCESS OPTIONS FOR SOIL 

Reuse/Recycling 
(continued) 

Onsite 
(continued) 

Process Options 

Grading 
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Former Tacoma Metals Facility 

Description Evaluation Comments 

Onsite reuse/recycling of site materials for suitable applications in accordance Potentially implementab[e. 
with applicable local, state, and federal regulations. One option may be reuse 
untreated soil onsite to consolidated impacted soils or bring low areas within 
an impacted zone to grade prior to placement of a cover. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, 
AND PROCESS OPTIONS FOR GROUNDWATER 

Former Tacoma Metals Facility 

General Response Remedial 
Action Technologies Process Options Description Evaluation Comments 

Institutional Addressed under Evaluation of General Response Actions, Remedial Technologies, and Process Options for Soil (see Table 9-4). 
Controls 
Containment Covers Addressed under Evaluation of General Response Actions, Remedial Technologies, and Process 

Options for Soil (see Table 9-4). 
Vertical Barners Slurry Wall 

Grout Curtain 

Collection Extraction Extraction Wells 

Extraction/Injection 
Wells 

Subsurface Drains Interceptor Trenches 

Aboveground Physical/Chemical Adsorption/ 
Treatment Absorption 
(assuming 
extraction) 

Air Stripping 

Granulated Activated 
Carbon (GAC}/Liquid 
Phase Carbon 
Adsorption 
Ion Exchange 

RIIFS Report, Former Tacoma Metals Facility 
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Trench around area of contamination filled with a soil (or cement) bentonite 
slurry. 
Pressure injection of grout in a regular pattern of drilled holes around are of 
contamination. 
Series of wells to extract contaminated groundwater. 

Inject treated of uncontaminated groundwater to increase flow to extraction 
wells. 

Perforated pipe in trenches backfilled with porous media to collect 
contaminated water. 

In liquid adsorption, solutes concentrate at the surface of a sorbent, thereby 
reducing their concentration in the bulk liquid phase. 

Volatile organics are partitioned from extracted ground water by increasing 
the sulface area of the contaminated water exposed to air. Aeration 
methods include packed towers, diffused aeration, tray aeration, and spray 
aeration. 
Ground water is pumped through a series of canisters or columns containing 
activated carbon to which dissolved organic contaminants adsorb. Periodic 
replacement or regeneration of saturated carbon is required. 

Ion exchange removes ions from the aqueous phase by exchange with 
counter ions on the exchange medium. 

Not appropriate for site conditions. 

Not appropriate for site conditions. 

Not appropriate for site conditions 
given proximity to Puyallup River 
and tidal fluctuations. 
Not appropriate for site conditions 
given proximity to Puyallup River 
and tidal fluctuations. 
Not appropriate for site conditions 
given proximity to Puyallup River 
and tidal fluctuations. 
Not appropriate. Groundwater 
extraction not selected for further 
evaluation. 

Not appropriate. Groundwater 
extraction not selected for further 
evaluation. 

Not appropriate. Groundwater 
extraction not selected for further 
evaluation. 

Not appropriate. Groundwater 
extraction not selected for further 
evaluation. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, 
AND PROCESS OPTIONS FOR GROUNDWATER 

General Response Remedial 
Action Technologies Process Options 

Aboveground Physical/Chemical Precipitation/ 
Treatment (continued) Coagulation/ 
(assuming Flocculation 
extraction} 
(continued 

Separation 

Sprinkler Irrigation 

UV Oxidation 

Biological/ Bio reactors 
Bioremediation 

Constructed Wetlands 

In Situ Treatment Physical/Chemical Aeration 

Air Sparging 
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Former Tacoma Metals Facility 

Description Evaluation Comments 
This process transforms dissolved contaminants into an insoluble solid, Not appropriate. Groundwater 
facilitating the contaminant's subsequent removal from the liquid phase by extraction not selected for further 
sedimentation or filtration. The process usually uses pH adjustment, evaluation. 
addition of a chemical precipitant, and flocculation. 

Separation techniques concentrate contaminated waste water through Not appropriate. Groundwater 
physical and chemical means. extraction not selected for further 
Includes distillation, filtration.ultrafiltartion/microfiltration, freeze crystallization, evaluation. 
membrane pervaporation, and reverse osmosis. 
The process that involves the pressurized distribution of volatile organic Not appropriate. Groundwater 
compound (VOC)-laden water through a standard sprinkler irrigation extraction not selected for further 
system. evaluation. 
Ultraviolet (UV) radiation, ozone, and/or hydrogen peroxide are used to Not appropriate. Groundwater 
destroy organic contaminants as water flows into a treatment tank. If ozone extraction not selected for further 
is used as the oxidizer, an ozone destruction unit is used to treat collected evaluation. 
off-gases from the treatment tank and downstream units where ozone gas 
may collect, or escape. 
Contaminants in extracted groundwater are put into contact with Not appropriate. Other more cost-
microorganisms in attached or suspended growth biological reactors. In effective treatment options are 
suspended systems, such as activated sludge, contaminated groundwater is available. 
circulated in an aeration basin. In attached systems, such as rotating 
biological contractors and trickling filters, microorganisms are established on 
an inert support matrix. 
The constructed wetlands-based treatment technology uses natural Not appropriate. Other more cost-
geochemical and biological processes inherent in an artificial wetland effective treatment options are 
ecosystem to accumulate and remove metals, explosives, and other available. 
contaminants from influent waters. The process can use a filtration or 
degradation process. 
Aeration is the process by which the area of contact between water and air Air sparging selected from 
is increased, either by natural methods or by mechanical devices. technology group for evalaution. 
Air is injected into saturated matrices to remove contaminants through Potentially Implementable. 
volatilization. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, 
AND PROCESS OPTIONS FOR GROUNDWATER 

General Response Remedial 
Action Technologies Process Options 

In Situ Treatment Physical/Chemical Bioslurping 
(continued) (continued) 

Directional Wells 
( enhancement) 
Dual Phase Extraction 

FluidNapor Extraction 

Hot Water or Steam 
FlushingfStripping 

Hydrofracturing 

In-Well Air Stripping 

Passive/Reactive 
Treatment Walls 
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Former T acorn a Metals Facility 

Description Evaluation Comments 
Bioslurping combines the two remedial approaches of bioventing and Not appropriate. Other more cost-
vacuum-enhanced free-product recovery. Bioventing stimulates the aerobic effective treatment options are 
bioremediation of hydrocarbon-contaminated soils. Vacuum-enhanced free- available. 
product recovery extracts light nonaqueous phase liquids (LNAPLs) from the 
capillary fringe and the water table. 
Drilling techniques are used to position wells horizontally, or at an angle, to Not appropriate for site conditions. 
reach contaminants not accessible by direct vertical drilling. 
A high vacuum system is applied to simultaneously remove various Not appropriate. OU,er more cost-
combinations of contaminated groundwater, separate-phase petroleum effective treatment options are 
product, and hydrocarbon vapor from the subsurface. available. 
A high vacuum system is applied to simultaneously remove liquid and gas Not appropriate. OUier more cost-
from low permeability or heterogeneous formations. effeciive treatment options are 

available. 
Steam is forced into an aquifer through injection wells to vaporize volatile Not appropriate. Other more cost-
and semivolatile contaminants. Vaporized components rise to the effective treatment options are 
unsaturated zone where they are removed by vacuum extraction and then available. 
treated. 
Injection of pressurized water through wells into low permeability and over- Not appropriate for site conditions. 
consolidated sediments. Cracks are filled with porous media that serve as 
substrates for bioremediation or to improve pumping efficiency. 
Air is injected into a double screened well, lifting the water in the well and Not appropriate. Other more cost-
forcing it out the upper screen. Simultaneously, additional water is drawn in effective treatment options are 
the lower screen. Once in the well, some of the VOCs in the contaminated available. 
groundwater are transferred from the dissolved phase to the vapor phase by 
air bubbles. The contaminated air rises in the well to the water surface 
where vapors are drawn off and treated by a soil vapor extraction system. 
These barriers allow the passage of water while causing the degradation or Not appropriate for site conditions. 
removal of contaminants by employing such agents as zem-valent metals, 
chelators (ligands selected for their specificity for a given metal), sorbents, 
microbes, and others. 
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EVALUATION OF GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, 
AND PROCESS OPTIONS FOR GROUNDWATER 

General Response Remedial 
Action Technologies Process Options 

In Situ Treatment Biological/ Co-metabolic Treatment 
( continued) Bioremediation 

Enhanced 
Biodegradation 

Natural Attenuation 

Phytoremediation 

Disposal/Discharge Onsite Stormdrain 

Offsite Publicly Owned 
Treatment Works 
(POlW) 

Reuse/Recycling Onsite/Offsite Landscape Irrigation 
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Former Tacoma Metals Facility 

Description Evaluation Comments 
Injection of a dilute solution of primary substrate (e.g., toluene, methane) Emerging technology. Other 
into the contaminated ground water zone to support the co-metabolic process options considered for 
breakdown of targeted organic contaminants. further evaluation. 
Rate of bioremediation of organic contaminants by microbes is enhanced by Potentlally Implementable. 
increasing the concentration of electron acceptors and nutrients in 
groundwater. Oxygen is the main electron acceptor for aerobic 
bioremediation. Nitrate serves as an alternative electron acceptor under 
anoxic conditions. 
Natural subsurface processes such as dilution, volatilization, Enhanced Biodegradation selected 
biodegradation, adsorption, and chemical reactions with subsurface from technology group for 
materials are allowed to reduce contaminant concentrations to acceptable evaluation. 
levels. 
Phytoremediation is a set of processes that uses plants to remove, transfer, Not appropriate for site conditions. 
stabilize and destroy organic/inorganic contamination in groundwater, 
surface water, and leachate. 

Discharge of treated groundwater to storm drain. Not appropriate. Groundwater 
extraction not selected for further 
evaluation. 

Discharge untreated groundwater for treatment at POTW. Not appropriate. Groundwater 
extraction not selected for further 
evaluation. 

Use of treated groundwater for landscape irrigation. Not appropriate. Groundwater 
extraction not selected for further 
evaluation. 
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SUMMARY OF POTENTIAL REMEDIAL 
PROCESS OPTIONS FOR SOIL 

Former Tacoma Metals Facility 

MTCA General 
Preference(a) Technology Description 

1 Reuse or Recycling 

2 Destruction or Detoxification 

3 Separation Followed by Reuse or Destruction 

4 Immobilization 

5 Onsite or Offsite disposal 

6 Containment 

7 Institutional Controls or Monitoring 

Note: 
(a) Source: WAC 173-340-360(4). 
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Soil 
Process Option 

Soil 

Onsite: Soil for backfill/grading 

Offsite: Soil for daily landfill cover material 

Debris --
Offsite: Metal recycling 

Landfarming 

Thermal Desorption 

Excavation 

Sieving 

In situ or Ex situ Chemical Stabilization 

Offsite Management Unit (Landfill) 

Cover (Asphalt Cap with Stormwater Controls) 

Deed Restrictions and Compliance Monitoring 



TABLE 9-7 Page 1 of 5 

COMPLIANCE OF ALTERNATIVES WITH POTENTIAL ACTION-SPECIFIC ARARs 
Former Tacoma Metals Facility 

ARAR 

Federal/State Citation Description 

29 CFR 1910.120 General safety and health standards for 
WAC296-62 workers, including requirements for 

responses involving hazardous 
substances. 

40 CFR 50.6 and .12 General regulations for air pollution 
40CFR60.5 sources; particulate matter emissions 
WAC 173-400 standards; control standards for toxic air 
WAC 173-460 pollutants. 
WAC 173-470 
PSAPCA Regulations I, II, 
and Ill 
40 CFR 262.12, 262.20 Requirements for generators of hazardous 
through .33, and 262.40 and dangerous waste. 
through .43 
WAC 173-303-160, 170, 
180,190,210, and 220 

RI/FS Report, Former Tacoma Metals Facility 
19 June 2001 
q:lv,p\ 1999\996098.00\rifs.;une 2001 \Uable9· 7 .doc 

ALTERNATIVE 1 
Source Control (Free Product 

Removal & Petroleum 
Hydrocarbon Excavation with 

Offsite Disposal), Asphalt Cap, 
Enhanced Groundwater 

Biodegradation, Institutional 
Controls, Groundwater & Surface 

Water Compliance Monitoring, 
Periodic Review 

Remedial action workers can be 
adequately protected. 

Fugitive dust control during 
excavation and soil management 
activities can be adequately 
controlled with water. 

Alternative can meet requirements. 

ALTERNATIVE 2 Al TERNA TIVE 3 
Source Control (Free Product Source Control (Free Product 

Removal & Petroleum Hydrocarbon Removal & Petroleum 
Excavation with Offsite Disposal), Hydrocarbon Excavation), Lead 
Lead Excavation & Consolidation, Excavation, Onsite Treatment & 

Asphalt Cap, Enhanced Reuse, Asphalt Cap, Enhanced 
Groundwater Biodegradation, Groundwater Biodegradation, 

Institutional Controls, Groundwater Institutional Controls, 
& Surface Water Compliance Groundwater & Surface Water 
Monitoring, Periodic Review Compliance Monitoring, 

Periodic Review 
Same as Alternative 1. Same as Alternative 1. 

Same as Alternative 1. Same as Alternative 1. 
Thermal desorption unit baghouse 
and air pollution system expected 
to meet requirements. 

Same as Alternative 1. Same as Alternative 1. 



TABLE 9-7 Page 2 of 5 

COMPLIANCE OF ALTERNATIVES WITH POTENTIAL ACTION-SPECIFIC ARARs 
Former Tacoma Metals Facility 

ARAR 

Federal/State Citation Description 

40CFR268 Land disposal restrictions. 
WAC 173-303-140 

None Standards for disposal of solid waste. 
WAC 173-304 

49 CFR 107, 171 through Transportation regulations for hazardous 
179 materials. 
WAC446-50 
None Regulations for construction and 
WAC 173-160 maintenance of new water wells; licensing 
WAC 173-162 of drillers. 
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ALTERNATIVE 1 
Source Control (Free Product 

Removal & Petroleum 
Hydrocarbon Excavation with 

Offsite Disposal}, Asphalt Cap, 
Enhanced Groundwater 

Blodegradatlon, Institutional 
Controls, Groundwater & Surface 

Water Compliance Monitoring, 
Periodic Review 

Alternative can meet requirements 
for disposal of impacted soil and 
debris. 
Disposal of hazardous/dangerous 
waste at a pennitted offsite disposal 
facility not anticipated, with the 
exception of small amounts of lead-
acid battery casings and associated 
impacted soils which may be 
characterized as 
hazardous/dangerous waste. 
Alternative can meet requirements 
for disposal of impacted soil. 

Alternative can meet requirements. 

Alternative can meet requirements 
should additional monitoring wells 
are required as part of the 
compliance monitoring. 

ALTERNATIVE 2 Al TERNA TIVE 3 
Source Control (Free Product Source Control (Free Product 

Removal & Petroleum Hydrocarbon Removal & Petroleum 
Excavation with Offsite Disposal), Hydrocarbon Excavation), Lead 
Lead Excavation & Consolidation, Excavation, Onsite Treatment & 

Asphalt Cap, Enhanced Reuse, Asphalt Cap, Enhanced 
Groundwater Biodegradation, Groundwater Biodegradatlon, 

Institutional Controls, Groundwater Institutional Controls, 
& Surface Water Compliance Groundwater & Surface Water 
Monitoring, Periodic Review Compliance Monitoring, 

Periodic Review 
Same as Alternative 1. Alternative can meet requirements 

for disposal of recovered debris 
materials. 
Disposal of hazardous/dangerous 
waste at a permitted offsite 
disposal facility not anticipated, 
with the exception of small 
amounts of lead-acid battery 
casings and associated impacted 
soils which may be characterized 
as hazardous/dangerous waste. 

Alternative can meet requirements for Alternative can meet requirements 
disposal of impacted soil. for disposal of debris type 

materials. 
Same as Alternative 1. Same as Alternative 1. 

Same as Alternative 1. Same as Alternative 1. 



TABLE 9-7 Page 3 of 5 

COMPLIANCE OF ALTERNATIVES WITH POTENTIAL ACTION-SPECIFIC ARARs 
Former Tacoma Metals Facility 

ARAR 

Federal/State Citation Description 

None Model Toxics Control Act (MTCA) 
WAC 173-340-360 requirements for selection of cleanup 

actions. 

None MTCA requirements regarding compliance 
WAC 173--340-410 monitoring during remedial activities. 
None MTCA requirements regarding institutional 
WAC 173-340-440 and • controls to limit activities at a site that may 
702(4) result in exposure to hazardous 

substances. 
None MTCA regulations regarding releases from 
WAC 173-340-450 underground storage tanks {USTs). 
None Use of Methods A, B, and C for 
WAC 173-340-704,-705, and determining cleanup levels. 
-706 

Nona MTCA analytical methods for evaluating 
WAC 173-340-707 the effectiveness of a cleanup action. 
None MTCA regulation on human health risk 
WAC 173-340-708 assessment procedures. 
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ALTERNATIVE 1 
Source Control (Free Product 

Removal & Petroleum 
Hydrocarbon Excavation with 
Offsite Dlsposal), Asphalt Cap, 

Enhanced Groundwater 
Biodegradation, Institutional 

Controls, Groundwater & Surface 
Water Compliance Monitoring, 

Periodic Review 

Offsite disposal (soil) is a low-
preference remedial method. 
Treatment (groundwater) is a 
preferred remedial method. 
Meets o1her requirements. 
Meets requirements. 

Meets requirements. 

Meets requirements for free product 
and impacted soil removal. 
MTCA Method A and C industrial 
cleanup levels used for site soil 
cleanup levels. 
ARARs used for site groundwater 
and surface water cleanup levels 
Approved methods will be used. 

Addressed with selection of cleanup 
levels. 

ALTERNATIVE 2 ALTERNATNE 3 
Source Control (Free Product Source Control (Free Product 

Removal & Petroleum Hydrocarbon Removal & Petroleum 
Excavation with Offsile Disposal), Hydrocarbon Excavation), Lead 
Lead Excavation & Consolidation, Excavation, Onsite Treatment & 

Asphalt Cap, Enhanced Reuse, Asphalt Cap, Enhanced 
Groundwater Biodegradation, Groundwater Biodegradatlon, 

Institutional Controls, Groundwater lnstitutlonal Controls, 
& Surface Water Compliance Groundwater & Surface Water 
Monitoring, Periodic Review Compliance Monitoring, 

Periodic Review 
Same as Alternative 1. Treatment (soil and groundwater) 

is preferred remedial method. 
Meets other requirements. 

Meets requirements. Meets requirements. 

Meets requirements. Meets requirements. 

Meets requirements for free product Meets requirements for free 
and impacted soil removal. product and impacted soil removal. 
Same as Alternative 1. Same as Alternative 1. 

Approved methods will be used. Approved methods will be used. 

Addressed with selection of cleanup Addressed with selection of 
levels. cleanup levels. 



TABLE 9-7 Page 4 of 5 

COMPLIANCE OF ALTERNATIVES WITH POTENTIAL ACTION-SPECIFIC ARARs 
Former Tacoma Metals Facility 

ARAR 

Federal/State Citation Description 

None Surface Water Quality Standards (SWQS) 
WAC 173-201A for the State of Washington 

None MTCA cleanup standards for groundwater, 
WAC 173-340-720, -730, surface water, and soil. 
-740, and-745 

None Washington State Environmental Policy 
WAC 197-11 Act{SEPA). 

40 CFR 131.36 (National Regulations developed to implement the 
Toxics Rule) Federal Clean Water Act {33 USC 466 et 
90.48 RWC seq] and State Water Pollution Control Act 
WAC 173-226 for protection of aquatic life in nations 

waters (lakes, rivers, aquifers, and coastal 
areas). 
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ALTERNATIVE 1 
Source Control {Free Product 

Removal & Petroleum 
Hydrocarbon Excavation with 
Offsite Disposal), Asphalt Cap, 

Enhanced Groundwater 
Biodegradation, Institutional 

Controls, Groundwater & Surface 
Water Compliance Monitoring, 

Periodic Review 

Cleanup level achieved through 
groundwater treatment and asphalt 
cap and stormwater colled.ion 
system. Cleanup levels will be 
monitored through compliance 
monitoring. 
Cleanup standards achieved 
through offsite soil disposal, 
groundwater treatment, engineering 
controls (cap and sto1TnWater 
collection system), institutional 
controls, compliance monitoring, 
and periodic reviews. 
Alternative complies with the intent 
of $EPA (through SEPA integration 
with MTCA). 
Cleanup level achieved through 
groundwater treatment and asphalt 
cap and stormwater collection 
system. 

ALTERNATIVE 2 ALTERNATtvE 3 
Source Control (Free Product Source Control (Free Product 

Removal & Petroleum Hydrocarbon Removal & Petroleum 
Excavation with Offsite Disposal), Hydrocarbon Excavation), Lead 
Lead Excavation & Consolidation, Excavation, Onsite Treatment & 

Asphalt Cap, Enhanced Reuse, Asphalt Cap, Enhanced 
Groundwater Biodegradation, Groundwater Biodegradation, 

lnstltutlonal Controls, Groundwater Institutional Controls, 
& Surface Water Compliance Groundwater & Surface Water 
Monitoring, Periodic Review Compliance Monitoring, 

Periodic Review 
Same as Alternative 1. Same as Alternative 1. 

Same as Alternative 1. Cleanup standards achieved 
through soil and groundwater 
treatment, engineering controls 
(cap and stormwater conection 
system), institutional controls. 
compliance monitoring, and 
periodic reviews. 

Same as Alternative 1. Same as Alternative 1. 

Same as Alternative 1. Same as Alternative 1. 



TABLE 9-7 

COMPLIANCE OF ALTERNATIVES WITH POTENTIAL ACTION-SPECIFIC ARARs 
Former Tacoma Metals Facility 

Notes: 
ARARs 
CFR 
WAC 
RWC 
USC 

- Applicable, relevant, and appropriate requirements. 
- Code of Federal Regulations. 
- Washington Administrative Code. 
- Revised Washington Code. 
- United States Code. 

RI/FS Report, Former Tacoma Metals Facility 
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COMPLIANCE OF ALTERNATIVES WITH POTENTIAL CHEMICAL-SPECIFIC ARARs 
Former Tacoma Metals Facility 

ARAR 

Citation Description 
Model Toxics Control Act Specifies cleanup levels for soil, 
Cleanup Levels groundwater, and surface water 
(WAC 173-340-740) that protect human health and 

the environment. 
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ALTERNATIVE 1 
Source Control (Free Product 

Removal & Petroleum Hydrocarbon 
Excavation with Offsite Disposal), 

Asphalt Cap, Enhanced Groundwater 
Biodegradation, Institutional 

Controls, Groundwater & Surface 
Water Compliance Monitoring, 

Periodic Review 

Petroleum hydrocarbon and cPAH soil 
cleanup levels achieved through 
excavation and offsite disposal of 
deeper soil in contact with 
groundwater. 
Shallow soil impacted with metals, 
petroleum hydrocarbons, cPAHs, and 
PCBs above cleanup levels left in-
place: however, potential for direct 
contact and leaching to groundwater 
mitigated through installation of asphalt 
cap, institutional controls, and periodic 
reviews. 
Groundwater cleanup levels achieved 
through treatment of groundwater and 
compliance monitoring. 
Surface water - See Note 1. 

AL TERNA llVE 2 ALTERNATIVE 3 
Source Control (Free Product Source Control (Free Product 

Removal & Petroleum Hydrocarbon Removal & Petroleum Hydrocarbon 
Excavation with Offsite Disposal), Excavation), Lead Excavation, 
Lead Excavation & Consolidation, Onsite Treatment & Reuse, Asphalt 

Asphalt Cap, Enhanced Cap, Enhanced Groundwater 
Groundwater Blodegradation, Biodegradation, Institutional 

Institutional Controls, Groundwater Controls, Groundwater & Surface 
& Surface Water Compliance Water Compliance Monitoring, 
Monitoring, Periodic Review Periodic Review 

Petroleum hydrocarbon and cPAH soil Petroleum hydrocarbon and cPAH 
cleanup levels achieved through soil cleanup levels achieved through 
excavation and offsite disposal of excavation, onsite treatment, and 
deeper soil in contact with reuse of deeper soil in contact with 
groundwater. groundwater. 
Shallow soil cleanup levels achieved Shallow soil cleanup levels achieved 
through excavation along portions of through excavation, onsite treatment, 
property boundary where elevated and reuse along portions of property 
concentrations of COCs exist to boundary where elevated 
create a "buffer zone" between concentrations of COCs exist to 
impacted soils above cleanup levels create a "buffer zone" between 
left onsite and adjacent properties. impacted soils above cleanup levels 
Potential for direct contact and left onsite and adjacent properties. 
leaching to groundwater of shallow Potential for direct contact and 
soil above cleanup levels mitigated leaching to groundwater of shallow 
through installation of asphalt cap, soil above cleanup levels mitigated 
institutional controls, and periodic through installation of asphalt cap, 
reviews. institutional controls, and periodic 
Groundwater cleanup levels achieved reviews. 
through treatment of groundwater and Groundwater cleanup levels 
compliance monitoring. achieved through treatment of 
Surface water • See Note 1. groundwater and compliance 

monitoring. 
Surface water - See Note 1. 
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COMPLIANCE OF ALTERNATIVES WITH POTENTIAL CHEMICAL-SPECIFIC ARARs 
Former Tacoma Metals Facility 

ARAR 

Citation Description 
Ecology Freshwater Acute Specifies cleanup levels for 
Surface Water Quality surface waters. 
Standards 
~AC 173M201A) 
National Toxic Rule for Specifies cleanup levels for 
Consumption of Water and surface waters. 
Organisms 
(40 CFR 131.36) 
Ecology Model NPDES Specifies discharge levels to 
Permit for Surface Water surface waters of the state from 
Discharge cleanups where gasoline and 
(WAC 173-226) diesel are the pollutants of 

concern. 

Notes: 
ARARs - Applicable, relevant, and appropriate requirements. 
cPAHs - Carcinogenic polycyclic aromatic hydrocarbons. 
PCBs - Polychlorinated biphenyls. 
COCs - Chemicals of concern. 
NPDES - National Pollutant Discharge Elimination System. 

ALTERNATIVE 1 
Source Control (Free Product 

Removal & Petroleum Hydrocarbon 
Excavation with Offsite Disposal), 

Asphalt Cap, Enhanced Groundwater 
Biodegradation, Institutional 

Controls, Groundwater & Surface 
Water Compliance Monitoring, 

Periodic Review 

See Note 1. 

See Note 1. 

See Note 1. 

ALTERNATNE 2 ALTERNATIVE 3 
Source Control (Free Product Source Control (Free Product 

Removal & Petroleum Hydrocarbon Removal & Petroleum Hydrocarbon 
Excavation with Offsite Disposal), Excavation), Lead Excavation, 
Lead Excavation & Consolldation, Onsite Treatment & Reuse, Asphalt 

Asphalt Cap, Enhanced Cap, Enhanced Groundwater 
Groundwater Biodegradation, Biodegradation, Institutional 

Institutional Controls, Groundwater Controls, Groundwater & Surface 
& Surface Water Compliance Water Compliance Monitoring, 
Monitoring, Periodic Review Periodic Review 

See Note 1. See Note 1. 

See Note 1. See Note 1. 

See Note 1. See Note 1. 

1. This alternative addresses surface water quality standards through the monitoring of the shallow zone groundwater, which discharges to the Puyallup River, and by monitoring surface 
water runoff to the asphalt cap stormwater collection system. 
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ALTERNATIVE EVALUATION WITH MTCA'S THRESHOLD CRITERIA 
Former Tacoma Metals Facility 

ALTERNATIVE 1 
Source Control (Free Product Removal & 

Petroleum Hydrocarbon Excavation with Offslte 
lhreshold Criteria Disposal), Asphalt Cap, Enhanced Groundwater 

Biodegradation, Institutional Controls, 
Groundwater & Surface Water Compliance 

Monitoring, Periodic Review 

Overall Protection of Reduces risk to an acceptable level through removal 
Human Health and of free product and petroleum hydrocarbon-impacted 
Environment soil(a) above cleanup levels in those areas of the site 

where attainment of cleanup levels is practicable and 
necessary for the protection of groundwater. Also 
includes the removal of lead-acid battery casings and 
associated impacted soil. Potential risk to human 
and health and the environment associated with 
leaving chemicals of concern (COCs) above site 
cleanup levels is mitigated by installation of cap, 
institutional controls, compliance monitoring, and 
periodic reviews. 

Lowest potential risk to workers during earthwork 
activities due to the limited area and volume of 
materials to be handled. Potential risks to workers 
would be controlled through use of personal protective 
equipment. Potential air pollution threats would be 
controlled. 

Provides for groundwater treatment and surface water 
and groundwater monitoring which reduces the 
potential risk to surface water receptors. 
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ALTERNATIVE 2 ALTERNATIVE 3 
Source Control {Free Product Removal & Source Control (Free Product Removal & 

Petroleum Hydrocarbon Excavation with Offsite Petroleum Hydrocarbon Excavation), Lead 
Disposal), lead Excavation & Consolidation, Excavation, Onsite Treatment & Reuse, 

Asphalt Cap, Enhanced Groundwater Asphalt Cap, Enhanced Groundwater 
Biodegradation, Institutional Controls, Biodegradation, Institutional Controls, 

Groundwater & Surface Waler Compliance Groundwater & Surface Water Compliance 
Monitoring, Periodic Review Monitoring, Periodic Review 

Reduces risk to an acceptable level through Same as Alternative 2, but reduces risks to 
removal of free product and ~etroleum acceptable level through onsite treatment of 
hydrocarbon-impacted soil(a above cleanup levels excavated petroleum hydrocarbon-impacted 
in those areas of the site where attainment of soil(a) and shallow metals-impacted soil(b). 
cleanup levels is practicable and necessary for 

Also includes the removal of lead-acid battery 
the protection of groundwater. Also includes the 

casings and associated impacted soil. 
removal of lead-acid battery casings and 
associated impacted soil. Provides for additional Highest potential risk to workers due to the 
protection to human health and the environment additional handling of soil during excavation, 
by creating a "buffer zone" between shallow sieving/separation of debris, treatment, and 
metals-impacted soil(b) remaining on site above backfilling activities. Potential risks to workers 
site cleanup levels and adjacent properties. would be controlled through use of personal 
Potential risk to human and health and the protective equipment. Potential air pollution 
environment associated with leaving COCs threats would be controlled. 
above site cleanup levels is mitigated by Provides for groundwater treatment and surface 
installation of cap and institutional controls. water and groundwater monitoring which reduces 
Slightly higher potential risk to workers during the potential risk to surface water receptors. 
earthwork activities due to the greater volume of 
materials to be handled. Potential risks to workers 
would be controlled through use of personal 
protective equipment. Potential air pollution threats 
would be controlled. 

Provides for groundwater treatment and surface 
water and groundwater monitoring which reduces 
the potential risk to surface water receptors. 



TABLE 9-9 Page 2 of 3 

ALTERNATIVE EVALUATION WITH MTCA1S THRESHOLD CRITERIA 
Former Tacoma Metals Facility 

ALTERNATIVE 1 
Source Control (Free Product Removal & 

Petroleum Hydrocarbon Excavation with Offsite 
Threshold Criteria Disposal), Asphalt Cap, Enhanced Groundwater 

Blodegradation, Institutional Controls, 
Groundwater & Surface Water Compliance 

Monitoring, Periodic Review 

Point of Compliance Soil throughout the site to a depth of 15 feet below 
grade for protection of surface water and human 
contact. The point of compliance for soil is not 
achieved throughout the site; however, Model Toxics 
Control Act (MTCA} recognizes that containment can 
comply with cleanup standards, provided compliance 
monitoring (see below) is included to ensure long-term 
integrity of containment system. 

The point of compliance for shallow zone groundwater 
is at the point of discharge to the Puyallup River; for 
practical purposes wells monitoring the shallow 
groundwater zone along the northern property 
boundary will serve as a conditional point of 
compliance. 

The point of compliance for surface water is at the 
point of discharge from the site to the Puyallup River. 
Since there is no interaction between the site suriace 
water and the Puyallup River, the stormwater 
collection system wifl serve as the surface water 
compliance point 

Applicable State and See Tables 9-7 and 9-8. 
Federal Laws 
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ALTERNATIVE 2 ALTERNATIVE 3 
Source Control (Free Product Removal & Source Control (Free Product Removal & 

Petroleum Hydrocarbon Excavation with Offsite Petroleum Hydrocarbon Excavation), Lead 
Disposal), Lead Excavation & Consolidation, Excavation, Onslte Treatment & Reuse, 

Asphalt Cap, Enhanced Groundwater Asphalt Cap, Enhane4:1d Groundwater 
Biodegradation, Institutional Controls, Biodegradation, Institutional Controls, 

Groundwater & Surface Water Compliance Groundwater & Surface Water Compliance 
Monitoring, Periodic Review Monitoring, Periodic Review 

Same as Alternative 1. Same as Alternative 1. 

See Tables 9-7 and 9-8. See Tables 9-7 and 9-8. 
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ALTERNATIVE EVALUATION WITH MTCA'S THRESHOLD CRITERIA 
Former Tacoma Metals Facility 

ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATJVE 3 
Source Control (Free Product Removal & Source Control (Free Product Removal & Source Control (Free Product Removal & 

Petroleum Hydrocarbon Excavation with Offsite Petroleum Hydrocarbon Excavation with Offsite Petroleum Hydrocarbon Excavation), Lead 
Threshold Criteria Disposal), Asphalt Cap, Enhanced Groundwater Disposal), Lead Excavation & Consolidation, Excavation, Onsite Treatment & Reuse, 

Blodegradation, Institutional Controls, Asphalt Cap, Enhanced Groundwater Asphalt Cap, Enhanced Groundwater 
Groundwater & Surface Water Compliance Biodegradation, Institutional Controls, Blodegradalion, Institutional Controls, 

Monitoring, Periodic Review Groundwater & Surface Water Compliance Groundwater & Surface Water Compliance 
Monitoring, Periodic Review Monitoring, Periodic Review 

Compliance Monitoring Threshold criteria met through protection monitoring Same as Alternative 1. Same as Alternative 1. 
during earthwork activities and pelformance 
monitoring to confinn that soil cleanup levels have 
been attained in designated excavation areas. 
Includes annual monitoring (at a minimum) and 
periodic reviews of the asphalt cap. Groundwater and 
surface water performance and confirmational 
monitoring (3 to 5 years minimum) to assess changing 
site conditions and attainment of groundwater and 
surface water cleanup levels. 

Notes: 
(a) 

(b) 

Petroleum hydrocarbon-impacted soil is categorized as deep soil (up to 10 feet bgs) exceeding cleanup levels that intercepts the water table and has resulted in 
groundwater impact. Soil in this category may contain diesel- and oil-range petroleum hydrocarbons and carcinogenic polycyclic aromatic hydrocarbons (cPAHs). 
Metals-impacted soil is categorized as shallow soil (typically 3 feet or less bgs) exceeding cleanup levels. This category of soil predominantly contains lead but may 
contain other metals (e.g., chromium), diesel- and oil-range petroleum hydrocarbons, cPAHs, and polychlorinated biphenyls (PCBs). 
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EVALUATION OF LONG-TERM EFFECTIVENESS FOR REMEDIAL ALTERNATIVES 
Former Tacoma Metals Facility 

AL TERNATNE 1 
Source Control (Free Product Removal & 

Subcriteria Petroleum Hydrocarbon Excavation with 
Offsite Disposal), Asphalt Cap, Enhanced 
Groundwater Biodegradation, Institutional 

Controls, Groundwater & Surface Water 
Compliance Monitoring, Periodic Review 

Degree of certainty that Long-tenn effectiveness concerns would not 
alternative will be successful be significant because free product and soil 

potentially impacting site groundwater will 
have been removed. 

Permitted disposal facility is expected to 
adequately manage landfilled soil for the long-
term. 

Asphalt cap well proven as an effective 
engineering control measure for containing 
shallow soil left in-place above site cleanup 
levels and for reducing surface water 
infiltration that could potentially leach 
chemicals of concern (COCs) from subsurlace 
soil to shallow groundwater. 

Institutional controls frequently selected for 
addressing sites containing hazardous 
substances. 

Groundwater treatment option well proven to 
be successful at site with similar COCs. 

Surface water runoff will be controlled through 
the stormwater collection system that will be 
an integral part of the asphalt cap design. 

Alternative expected to be successful and 
demonstrated as such through compliance 
monitoring and periodic reviews. 
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ALTERNATIVE 2 ALTERNATIVE 3 
Source Control (Free Product Removal & Source Control (Free Product Removal & 
Petroleum Hydrocarbon Excavation with Petroleum Hydrocarbon Excavation), Lead 

Offslte Disposal}, Lead Excavation & Excavation, Onsite Treatment & Reuse, 
Consolidation, Asphalt Cap, Enhanced Asphalt Cap, Enhanced Groundwater 

Groundwater Biodegradation, Institutional Biodegradation, Institutional Controls, 
Controls, Groundwater & Surface Water Groundwater & Surface Water Compliance 
Compliance Monitoring, Periodic Review Monitoring, Periodic Review 

Same as Alternative 1. See Alternative 1. 

Permitted disposal facility is expected to 
adequately manage any landfilled debris 
materials for the long-term. 

Success of the soil treatment options may be 
limited by how effectively debris materials can be 
removed prior to treatment. 

Uncertainties exist regarding the ability to 
chemically stabilize metals-impacted soil(a) 
containing high organic carbon and petroleum 
hydrocarbons. These could be overcome by pre-
treating the metals-impacted soil via thermal 
desorption; however, this will require additional 
handling of soil. 
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EVALUATION OF LONG-TERM EFFECTIVENESS FOR REMEDIAL ALTERNATIVES 
Former Tacoma Metals Facility 

ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 
Source Control (Free Product Removal & Source Control (Free Product Removal & Source Control (Free Product Removal & 

Subcriteria Petroleum Hydrocarbon Excavation with Petroleum Hydrocarbon Excavation with Petroleum Hydrocarbon Excavation), Lead 
Offsite Disposal), Asphalt Cap, Enhanced Offsite Disposal), Lead Excavation & Excavation, Onsite Treatment & Reuse, 
Groundwater Biodegradation, Institutional Consolidation, Asphalt Cap, Enhanced Asphalt Cap, Enhanced Groundwater 

Controls, Groundwater & Surface Water Groundwater Biodegradalion, Institutional Biodegradation, Institutional Controls, 
Compliance Monitoring, Periodic Review Controls, Groundwater & Surface Water Groundwater & Surface Water Compliance 

Compliance Monitoring, Periodic Review Monitoring, Periodic Review 

Long-term reliability Long-term reliability at the site is not a Same as Alternative 1. See Alternative 1. 
significant concern because compliance 

Treatment process (thermal desorption/chemical 
monitoring and periodic reviews will be 

stabilization) will result in the permanent 
conducted. des1ruction/detoxification/immobitization of COCs. 
Long-term reliability of the permitted disposal 
facility is expected to be adequate. 

Magnitude of residual risk Soil containing COCs above site soil cleanup Soil containing COCs above site soil cleanup Soil containing COC above site soil cleanup 
levels will remain on site. Alternatives 1 and 2 levels will remain onsite. Alternatives 1 and 2 levels will remain on site. Alternative 3 has the 
have the most amount of metals-impacted have the most amount of metals-impacted soi1(a) least amount of metals-impacted soil{a) 
soil(a) remaining onsite. remaining onsite. remaining onsite. 

Magnitude of residual groundwater impact 
reduced through treatment and source Residual risk reduced along property boundary Residual risk reduced along property boundary 
removal (free product and petroleum by creation of a "buffer zone" remediated to site by creation of a "buffer zone" remediated to site 
hydrocarbon-impacted soif(b) down to water cleanup levels. cleanup levels. 
table and lead-acid battery casings and 
associated impacted soil). Magnitude of residual groundwater impact Magnitude of residual groundwater impact 

reduced through treatment and source removal reduced through treatment and source removal 
(free product and petroleum hydrocarbon-
impacted soil(b) down to water table and 

(free product and petroleum hydrocarbon-
impacted soil(b) down to water table and 

lead-acid battery casings and associated lead-acid battery casings and associated 
impacted soil). impacted soil). 

Effectiveness of controls Controls not required. Controls not required. Controls not required. 
required to manage treatment 
residues or remaining wastes 

Notes: 
(a) Metals-impacted soil is categorized as shallow soil (typically 3 feet or less bgs) exceeding cleanup levels. This category of soil predominantly contains lead but may 

contain other metals (e.g., chromium), diesel· and oil-range petroleum hydrocarbons, carcinogenic polycyclic aromatic hydrocarbons (cPAHs}, and polychlorinated 
biphenyls (PCBs). 

(b) Petroleum hydrocarbon-impacted soil is categorized at deep soil (up to 10 feet bgs) exceeding cleanup levels that intercepts the water table and has resulted in 
groundwater impact. Soil in this category may contain diesel- and oil-range petroleum hydrocarbons and cPAHs. 

Rf/FS Report, Former Tacoma Metals Facility 
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TABLE 9-11 

EVALUATION OF SHORT .. TERM EFFECTIVENESS FOR REMEDIAL ALTERNATIVES 
Former Tacoma Metals Facility 

Al TERNA TIVE 1 ALTERNATIVE 2 AL TERNATlVE 3 
Source Control (Free Product Removal & Source Control (Free Product Removal & Petroleum Source Control (Free Product Removal & 

Subcriteria Petroleum Hydrocarbon Excavation with Hydrocarbon Excavation with Offsite Disposal), Lead Petroleum Hydrocarbon Excavation), Lead 
Offsite Disposal), Asphalt Cap, Enhanced Excavation & Consolidation, Asphalt Cap, Enhanced Excavation, Onsite Treatment & Reuse, 
Groundwater Biodegradatlon, Institutional Groundwater Biodegradation, Institutional Controls, Asphalt Cap, Enhanced Groundwater 

Controls, Groundwater & Surface Water Groundwater & Surface Water Compliance Biodegradation, Institutional Controls, 
Compliance Monitoring, Periodic Review Monitoring, Periodic Review Groundwater & Sutface Water Compliance 

Monitoring, Periodic Review 

Protection of human Fugitive dust emissions could be generated Same as Alternative 1. See Alternative 1. 
health during construction during soil excavation, transportation, and Thermal treatment of petroleum hydrocarbon-
and implementation handling. Chemicals of concem (COCs), impacted soi1(a) could potentially increase air 

adsorbed to dust particles or in vapor phase, pollution risks as could mixing of metal-impacted 
could be ingested or inhaled; however, potential soi1(b) during chemical stabilization. 
air pollution threats would be controlled. 

Treatment also requires additional handling of 
Potential for contamination of runon/runoff during soil to remove debris which may result in 
earthwork activities. Risks to remedial workers 

potential greater risk of exposure to remediation 
because of moving heavy equipment, and direct workers; however, potential air pollution threats 
contact with soil. 

would be controlled through dust control and the 
Offsite tracking of contaminants on construction use of personal protective equipment. 
vehicies could occur. Increased vehicular traffic 
should not be a concern. 

Degree of risk prior to Degree of risk can be controlled. Spraying the Same as Alternative 1 . See Altemative 1. 
attainment of cleanup site with water would minimize generation and Thennal treatment pollution control features 
standards release of fugitive dust emissions. Remediation 

expected to meet local air quality standards. 
workers would wear protective clothing and 
respirators, if required. Surface water controls 
(e.g., covering stockpiled soil with plastic) and 
earth berms would be used to control potential 
contamination runon/runoff. Vehicles would be 
decontaminated before departing offsite. 

Notes: 

(a) Petroleum hydrocarbon-impacted soil is categorized at deep soil (up to 10 feet bgs) exceeding cleanup levels which intercepts the water table and has resulted in 
groundwater impact. Soil in this category may contain diesel- and oil-range petroleum hydrocarbons and carcinogenic polycyclic aromatic hydrocarbons (cPAHs). 

(b) Metals-impacted soil is categorized as shallow soil (typically 3 feet or less bgs) exceeding cleanup levels. This category of soil predominantly contains lead but may 
contain other metals (e.g., chromium), diesel- and oil-range petroleum hydrocarbons, cPAHs, and polychlorinated biphenyls (PCBs}. 
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TABLE 9-12 Page 1 of 2 

EVALUATION OF PERMANENT REDUCTION OF TOXICITY, MOBILITY, OR VOLUME FOR REMEDIAL ALTERNATIVES 
Former Tacoma Metals Facility 

ALTERNATIVE 1 
Source Control (Free Product Removal & 

Subcriteria Petroleum Hydrocarbon Excavation with 
Offsite Disposal), Asphalt Cap, Enhanced 
Groundwater Biodegradation, Institutional 

Controls, Groundwater & Surface Water 
Compliance Monitoring, Periodic Review 

Adequacy of alternative in Does not include treatment. 
destroying hazardous 
substances 

Reduction or elimination of Does not destroy or treat hazardous materials. 
hazardous substance However, approximately 7,800 cubic yards of 
releases and sources of petroleum hydrocarbon-impacted(a) soil would 
releases be excavated and disposed of at a permitted 

offsite disposal facility (landfill), thereby 
eliminating source of groundwater 
contamination and reducing the amount of 
hazardous substances remaining on the site. 
Free product removal will also reduce the 
amount of hazardous substances onsite, as 
will the removal of lead-acid battery casings 
and associated impacted soil (approximately 
10 cubic yards). 

Irreversibility of waste Not applicable. 
treatment process 

RIIFS Report, Former Tacoma Metals Facility 
19 June 2001 
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ALTERNATIVE 2 ALTERNATIVE 3 
Source Control (Free Product Removal & Source Control (Free Product Removal & Petroleum 
Petroleum Hydrocarbon Excavation with Hydrocarbon Excavation), Lead Excavation, Onsite 

Offsite Disposal), Lead Excavation & Treatment & Reuse, Asphalt Cap, Enhanced 
Consolidation, Asphalt Cap, Enhanced Groundwater Biodegradation, Institutional Controls, 

Groundwater Biodegradation, Institutional Groundwater & Surface Water Compliance 
Controls, Groundwater & Surface Water Monitoring, Periodic Review 
Compliance Monitoring, Periodic Review 

Does not include treatment. Thermal desorption and subsequent destruction expected 
to virtually destroy (i.e., greater than 99 percent) organic 
chemicals of concern (COCs) in petroleum hydrocarbon-
impacted soil(a). 

Chemical stabilization of metals-impacted soi1(b) does not 
involve destruction of metals; however, the mobility of the 
metals are significantly reduced or eliminated. 

Does not destroy or treat hazardous materials. Thermal desorption would treat petroleum-hydrocarbon-
However, approximately 7,800 cubic yards of impacted soi1(a) containing organic COCs above the 
petroleum hydrocarbon-impacted soil (a) would cleanup levels (approximately 7,800 cubic yards}. 
be excavated and disposed of at a permitted Chemical stabilization of metals-impacted soil(b) does not 
offsite landfill, thereby eliminating site source of involve destruction of metals; however, the mobility of the 
groundwater contamination and reducing the metals are significantly reduced or eliminated 
amount of hazardous substances remaining on (approximately 700 cubic yards). 
the site. Free product removal will also reduce 
the amount of hazardous substances onsite, 
as will the removal of lead-acid battery casings 
and associated impacted soil (approximately 
10 cubic yards). 

The volume of metals-impacted soiJ(b) would 
not be reduced; however, it would be 
consolidated onsite within the shallow-
impacted soil footprint. 

Not applicable. Thermal and chemical stabilization treatment processes 
are irreversible. 



TABLE 9-12 Page 2of 2 

EVALUATION OF PERMANENT REDUCTION OF TOXICITY, MOBILITY, OR VOLUME FOR REMEDIAL ALTERNATIVES 
Former Tacoma Metals Facility 

ALTERNATIVE 1 ALTERNATIVE 2 Al TERNATIVE 3 
Source Control (Free Product Removal & Source Control (Free.Product Removal & Source Control (Free Product Removal & Petroleum 

Subcriteria Petroleum Hydrocarbon Excavation with Petroleum Hydrocarbon Excavation with Hydrocarbon Excavation}, lead Excavation, Onsite 
Offsite Disposal), Asphalt Cap, Enhanced Offsite Disposal), Lead Excavation & Treatment & Reuse, Asphalt Cap, Enhanced 
Groundwater Biodegradation, Institutional Consolidation, Asphalt Cap, Enhanced Groundwater Biodegradation, Institutional Controls, 

Controls, Groundwater & Surface Water Groundwater Biodegradation, Institutional Groundwater & Surface Water Compliance 
Compliance Monitoring, Periodic Review Controls, Groundwater & Surface Water Monitoring, Periodic Review 

Compliance Monitoring, Periodic Review 
Characteristics and quantity Not applicable. Not applicable. Organic COCs remove<! bythermal desorption are 
of treatment residuals destroyed in afterburner • 
generated No residuals produced as a result of chemical 

stabilization. 

Notes: 

(a) 

(b) 

Petroleum hydrocarbon-impacted soil is categorized at deep soil (up to 10 feet bgs) exceeding cleanup levels that intercepts the water table and has resulted in 
groundwater impact. Soil in this category may contain diesel- and oil-range petroleum hydrocarbons and carcinogenic polycyclic aromatic hydrocarbons (cPAHs). 
Metals-impacted soil is categorized as shallow soil (typically 3 feet or less bgs) exceeding cleanup levels. This category of soil predominantly contains lead but may 
contain other metals (e.g., chromium), diesel- and oil-range petroleum hydrocarbons, cPAHs. and polychlorinated biphenyls (PCBs). 

RI/FS Report, Former Tacoma Metals Facility 
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q:lwp\19991996098.00\rifs.june 2001\ltable9·12.doc 



TABLE 9-13 Page 1 of 2 

EVALUATION OF ABILITY TO IMPLEMENT REMEDIAL ALTERNATIVES 
Former Tacoma Metals Facility 

ALTERNATIVE 1 
Source Control (Free Product Removal & 

Subcriteria Petroleum Hydrocarbon Excavation with Offsite 
Disposal), Asphalt Cap, Enhanced Groundwater 

Biodegradation, Institutional Controls, 
Groundwater & Surface Water Compliance 

Monitoring, Periodic Review 

Consideration of whether Alternative is technically possible, uses reliable and 
alternative is technically well proven process options. 
possible 

Availability of necessary Adequate offsite facilities, services, and materials are 
offsite facilities, services, available. 
and materials 

Administrative and Requirements include clearing and grading permit and 
regulatory requirements Shoreline Permit. State Environmental Policy Act 

(SEPA) checklist may also be necessary. 

Scheduling, size, and Routine construction operation that can be scheduled 
complexity at most times of year. Dry season is more suitable for 

construction activities to reduce potential stormwater 
runon/runoff contamination. Least complex of the 
alternatives. 

RIIFS Report, Former Tacoma Metals Facility 
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ALTERNATIVE 2 AL TERNATlVE 3 
Source Control (Free Product Removal & Source Control (Free Product Removal & 
Petroleum Hydrocarbon Excavation with Petroleum Hydrocarbon Excavation), Lead 

Offsite Disposal), Lead Excavation & Excavation, Onsite Treatment & Reuse, Asphalt 
Consolidation, Asphalt Cap, Enhanced Cap, Enhanced Groundwater Biodegradation, 

Groundwater Biodegradatlon, Institutional Controls, Groundwater & Surface 
Institutional Controls, Groundwater & Water Compliance Monitoring, Periodic Review 

Surface Water Compliance Monitoring, 
Periodic Review 

Alternative is technically possible, uses Treatment processes involved in this alternative 
reliable and well proven process options. are common remedial methods that can be readily 

implemented. The amount of debris in the soil is of 
concern; however, sieving/mechanical separation 
prior to treatment is expected to reduce the amount 
of debris material. There are some concerns 
regarding chemical stabilization of metals-impacted 
soil(a) containing high organics concentrations. 

Adequate offsite facilities, services, and The availability of a suitable offsite or mobile 
materials are available. (onsite} thermal treatment unit and a mobile 

(onsite) chemical stabilization unit are unknown. 

Same as Alternative 1. See Alternative 1. 

Thermal treatment units typically are pre-permitted 
to address local air quality requirements. 

Same as Alternative 1. Thermal desorption and chemical stabilization are 

Slightly more complex than Alternative 1 more suited to summer months because of 

due to the additional excavation and potential stormwater runon/runoff contamination 

consolidation of metals-impacted soi1(a). and because of increased energy required to treat 
wet soil (for thennal treatment). Most complex of 
the alternatives. 



TABLE 9-13 Page 2 of 2 

EVALUATION OF ABILITY TO IMPLEMENT REMEDIAL ALTERNATIVES 
Former Tacoma Metals Facility 

ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 
Source Control (Free Product Removal & Source Control (Free Product Removal & Source Control (Free Product Removal & 

Subcrlterla Petroleum Hydrocarbon Excavation with Offsite Petroleum Hydrocarbon Excavation with Petroleum Hydrocarbon Excavation), Lead 
Disposal), Asphalt Cap, Enhanced Groundwater Offsite Disposal), Lead Excavation & Excavation, Onsite Treatment & Reuse, Asphalt 

Biodegradation, Institutional Controls, Consolidation, Asphalt Cap, Enhanced Cap, Enhanced Groundwater Biodegradation, 
Groundwater & Surface Water Compliance Groundwater Biodegradation, Institutional Controls, Groundwater & Surface 

Monitoring, Periodic Review Institutional Controls, Groundwater & Water Compliance Monitoring, Periodic Review 
Surface Water Compliance Monitoring, 

Periodic Review 

Monitoring requirements Air monitoring would be perfonned during remedial Same as Alternative 1. See Alternative 1. 
activities (protection monitoring). Soil and Air samples also would be collected during thermal 
groundwater samples would be collected and treatment to determine compliance with air quality 
analyzed during remediation to evaluate compliance standards. 
with cleanup levels (perfonnance monitoring). Post 
remediation monitoring of groundwater and surface 
water would be conducted for a period specified by 
Ecology (confirmational monitoring). Asphalt cap 
inspections and periodic site reviews would also be 
conducted. 

Access for construction, Available. Available. Available. 
operations, and monitoring 

Integration with existing Future site land use unknown at this time. Site located Same as Alternative 1. Same as Alternative 1. 
facility operations and other in industrial-zoned area, anticipated land use will be 
current or potential industrial. Asphalt cap can be easily integrated into 
remedial actions future site developments. Replacement wells may 

need to be instalfed for future confirmational 
monitoring depending onsite development. 

Risk assessment may be required to evaluate 
groundwater/soil to indoor air exposure pathway if 
buildings are proposed in the area of the groundwater 
plume. 

Notes: 

(a) Metals-impacted soil is categorized as shallow soil (typically 3 feet or less bgs} exceeding cleanup levels. This category of soil predominantly contains lead but may 
contain other metals (i.e., chromium}, diesel- and oil-range petroleum hydrocarbons, carcinogenic polycyclic aromatic hydrocarbons (cPAHs), and polychlorinated 
biphenyls (PCBs). 
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TABLE 9-14 

SUMMARY OF COST ESTIMATES FOR ALTERNATIVES 
Former Tacoma Metals Facility 

Alternative Description 

1 Source Control (Free Product Removal & 
Petroleum Hydrocarbon Excavation with 
Offsite Disposal), Asphalt Cap, Enhanced 
Groundwater Biodegradation, Institutional 
Controls, Groundwater & Surface Water 
Compliance Monitoring, Periodic Review 

2 Source Control (Free Product Removal & 
'Petroleum Hydrocarbon Excavation with 
Offsite Disposal), Lead Excavation & 
Consolidation. Asphalt Cap, Enhanced 
Groundwater Biodegradation, Institutional 
Controls, Groundwater & Surface Water 
Compliance Monitoring, Periodic Review 

3 Source Control (Free Product Removal & 
Petroleum Hydrocarbon Excavation}, Lead 
Excavation, Onsite Treatment & Reuse, 
Asphalt Cap, Enhanced Groundwater 
Biodegradation, Institutional Controls, 
Groundwater & Surface Water Compliance 
Monitoring, Periodic Review 

Note: 

(a) Refer to Appendix P for detailed cost estimates. 

RIIFS Reporl, Former Tacoma Metals Facility 
19June 2001 
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Estimated Total Present Worth~ 

$1,679,000 

$1,750,000 

$2,860,000 



FIGURE 3-7 

Continuous Groundwater Level Monitoring Hydrograph 
21-22 February 2001 

Former Tacoma Metals Facility, Tacoma, WA 
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APPROXIMATE SURFACE WATER PONDING AREAS 

111 11111 1 I 1111 FORMER RAILROAD TRACK LOCATION 

D 
UNPAVED AREA 

APPROXIMATE PREVIOUS STRUCTURE LOCATION (IDENTIFIED IN 
HISTORICAL AERIAL PHOTOGRAPHS AND/OR SANBORN MAPS) 

FORMER MAIN !OFFICE r· L.L_T - l[J 
. :.~:~-~~~USE ~UILDING I AREA W [:tf~f I ,_,____-'to+--,_._~ 

CATCH QAStJ (lY?) ~~ XISTING STORAGE 
BUILDING (TO REMA ) 

NOTES: 
1. LOCATIONS SHOWN WITHIN PROPERTY BOUNDARIES ARE 

BASED ON SITE SURVEY BY EARTH TECH INC., ON 28 
MARCH 2000. 

2. INFORMATION SHOWN OUTSIDE OF PROPERTY 
BOUNDARIES IS BASED ON 1993 CITY OF TACOMA 
GEOGRAPHIC INFORMATION SYSTEM, TACOMA AREA MAPS. 

{ 

0 50 100 

~· I !I • • I 

' 
SCALE: 1 = 100 

Kennedy/Jenka Consultant• 

FORMER TACOMA METALS FACILITY 
TACOMA, WA 

SURFACE WATER FLOW 
AND SAMPLING MAP 
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FIGURE 3•8 



APPROXIMATE 
PROPERTY 
BOUNDARY 

/ 
L~ 

------

------
LEGEND: 

1%1 TP-1 TEST PIT LOCATION 

SOIL CONCENTRATIONS EXCEEDING 
MTCA METHOD A INDUSTRIAL SOIL 
CLEANUP LEVELS (LEAD 1000 mg/kg, 
CHROMIUM 500 mg/kg}. 

TEST PIT 
TP-43 DESIGNATION 

ANAL YTE LEAD CHROMIUM ANAL YTE 
DEPTH(ft) O-l 9370 B-10 564 DEPTH(ft) 
CONCENTRA TION{mg/kg) CONCENTRATION( mg/kg) 

UNPAVED AREA 

--......:) 1 ft ogs 

--o 1 ft ogs 
(previous 
· rw~~tigotiorc;, 

-2-3 ft bgs 

--4-6 ft bq~ 

,-,-·-·1 
L ___ J APPROXIMATE PREVIOUS STRUCTURE LOCATION (IDENTIFIED IN 

HISTORICAL AERIAL PHOTOGRAPHS ANO/OR SANBORN MAPS) 

APPROXIMATE LEAD 
CLEANUP LEVEL 
EXCEEDANCE AREAS. 
(MTCA METHOD A, 
1000 mg/kg) 

1. 

2. 

3. 

4. 

NOTES: 
MAP IS BASED ON SITE SURVEY BY EARTH TECH INC., ON 
28 MARCH 2000. 

FIGURE SHOWS LEAD CONCENTRATIONS GREATER THAN OR 
EQUAL TO 1000 mg/kg ANO CHROMIUM CONCENTRATIONS 
GREATER THAN OR EQUAL TO 500 mg/kg. 

SOIL SAMPLES WERE ANALYZED FOR RCRA METALS AND 
COPPER BY EPA METHODS 6010/7000 SERIES. 

WHERE DUPLICATE SAMPLES WERE ANALYZED, THE HIGHER 
CONCENTRATION IS SHOWN. 

4" 

--
D s;::._ -- ------

--------= - = ~ --- - ~ 

0 50 100 _. .... I 
' SCALE: 1=100 

Kennedy/ Jenka Conaultanta 

FORMER TACOMA METALS FACILITY 
TACOMA, WA 

METAL CONCENTRATIONS IN SOIL 
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FIGURE 4•1 



.·· ... · .. ··.·.··.· .. ·.· .·.· .. ·.· .. ·.·.··.· .. ·.· .·.· .· 

BOUNDARY 

APPROXIMATE 
PROPERTY 

WOODWASTE PILE 
WOODWASTE LANDFILL 

llllP-7 

TP-57111 IIITP-64 

!II 
TP-17m, 

• • 

PORTLAND AVENUE 
POLE (l'IP) =) (.. 

LEGEND: 
Ill TP-1 TEST PIT LOCATION --o 1 it b~s 

@ -2-3 fl bgs 
TOTAL PCB CONCENTRATIONS EXCEEDING 
THE MTCA METHOD C INDUSTRIAL SOIL 
CLEANUP LEVEL OF 17 mg/kg 

TP-59 
~ TEST PIT OESIGNA TION 

TOTAL PCBs 
i'-ANALYTE 0-1 1 25.00 

DEPTH(ft) _/ "-CONCENTRATION( mg/kg) 

[j)J:;1~faii\Jj UNPAVED AREA 

,·-·-1 APPROXIMATE PREVIOUS STRUCTURE LOCATION (IDENTIFIED IN L __ _J HISTORICAL AERIAL PHOTOGRAPHS AND/OR SANBORN MAPS) 

D 
lllTP-34 TP-37 

Ill 

••• • t. •••• : 

II) 
TP-19 . :., .. -:· \, .... ·. ~· : .. ..::· .. :: Ill TP-61 

Ill TP-26 TP-35 ll) 

. 
--------MANHOl( (TYi>) ·:\-/ .. 

~ \ (AlCH BASm (T\'P) 

- -- _{'-i TP-59 
OT.AL PCBs 
0-1 25.00 

NOTES: 
APPROXIMATE TOTAL PCB 1. MAP IS BASED ON SITE SURVEY BY EARTH TECH INC., ON 
CLEANUP LEVEL 28 MARCH 2000. 
EXCEEDANCE AREAS. 
(MTCA METHOD C, 2. FIGURE SHOWS PCB CONCENTRATIONS GREATER THAN OR 
17 mg/kg) EQUAL TO 17 mg/kg. 

3, PC8s WERE ANALYZED BY EPA METHOD 8082. 

4. WHERE DUPLICATE SAMPLES WERE ANALYZED. THE HIGHER 
CONCENTRATION IS SHOWN. 

. . ·. · . · · · ·. · · . ." · .'·.' · . I ii: I . ' . . . . . . . . . . . ·. . . . . 

Lu 
::, 
:z 
w 
~ 

13 t ·o 
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::; I 
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_-r• I - . . . 

SCALE: 1=100 
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Kennedy/Janke Consultants 
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TACOMA, WA 

TOTAL PCB CONCENTRATIONS IN SOIL 
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BOUNDARY 

WOODWASTE PILE 
WOOOWASTE LANDFILL 

IZITP-7 

LEGEND: 
IXI TP-1 TEST PIT LOCATION --o 1 f, bg-:. 

® 
--2-3 ft bgs 

TOTAL CPAHs CONCENTRATIONS EXCEEDING 
MTCA METHOD C INDUSTRIAL SOIL --6-10 ft bgs 

CLEANUP LEVEL OF 18 mg/kg 

TP-49 
~ TEST PIT DESIGNATION 

TOTAL CPAHs 
l"'---ANAL YTE 6-10 I 634 

DEPTH(ft) "--CONCENTRATION( mg/kg) 

[~%1~}if~ UNPAVED AREA 

,·-·-1 APPROXIMATE PREVIOUS STRUCTURE LOCATION (IDENTIFIED JN L ___ J HISTORICAL AERIAL PHOTOGRAPHS AND/OR SANBORN MAPS) 

~ . . . -~ 
Ill 

TP-19 

!IITP-18 

APPROXIMATE TOTAL 
CPAH CLEANUP LEVEL 
EXCEEDANCE AREAS. 
(MTCA METHOD C, 
18 mg/kg) 

lP-59 
Ill 

TP-41 ml 
II TP-26 TP-35111 

TP-61 
TOTAL CPAHs 
2-3 19.71 

NOTES: 
1. MAP IS BASED ON SITE SURVEY BY EARTH TECH INC., ON 

2B MARCH 2000. 

2. FIGURE SHOWS TOTAL CPAH CONCENTRATIONS GREATER 
THAN OR EQUAL TO 18 mg/kg. 

3. SAMPLES WERE ANALYZED FOR POLYCYCLIC AROMATIC 
HYDROCARBONS (PAHS) BY EPA METHOD 8270B 
GC/MS-SIM. TOTAL CARCINOGENIC POLYCYCLIC AROMATIC 
HYDROCARBONS (CPAHs) WERE CALCULATED BY SUMMING 
THE CONCENTRATIONS OF ALL PROBABLE CPAHs. IF A 
PROBABLE CPAH WAS NOT DETECTED IN THE SAMPLE, A 
VALUE EQUAL TO 1/2 THE DETECTION LIMITS WAS USED. 

4. WHERE DUPLICATE SAMPLES WERE ANALYZED. THE HIGHER 
CONCENTRATION IS SHOWN. 

TP-5811) 

• • • < •• • 

...... . . . 
.. 

.. : . . : . : • ... ·1 

.... 

0 50 oraa·=--1 • •• SCALE: 1:::100 

-- ----

100 

I 

Kennedy/Jenks Conaultanta 

FORMER TACOMA METALS FACILITY 
TACOMA, WA 

TOTAL CPAH CONCENTRATIONS IN SOIL 
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FIGURE 4 .. 3 



APPROXIMATE 
PROPERTY 
BOUNDARY 

WOODWASTE LANDFILL 

---

Ill TP-23 

POLE (,YPJ,--,,--~_, 
.-----:;T~P-==:4"::"-9 --'!-\---1""-----:T;:;:.P----;-5=-::-7--, ,.......,=-c,_...., ..l-_r-,:;~;;--i,,l'.J 

MOTOR OIL OlfSEL MOTOR OIL DIESEL '-+==-=,,..;,._-=-1-==-c'c--r-'-==--1 

+-s 4000 4-6 , 1000 0-1 +100 0-1 noo 
6-10 2900 6-1014000 

LEGEND: 
1%1 TP-1 

r·---1 
L ______ J 

TEST PIT LOCATION 

TPH CONCENTRATIONS EXCEEDING THE 
MTCA METHOD A INDUSTRIAL SOIL CLEANUP 
LEVEL OF 2000 mg/kg 

TP-57 
TEST PIT OESIGNA TION 

UNPAVED AREA 

--o 1 ft .)qS 

--2-3 ft bgs 

--...4--6 't bgs 

--6-10 ft bgs 

APPROXIMATE PREVIOUS STRUCTURE LOCATION (IDENTIFIED IN 
HISTORICAL AERIAL PHOTOGRAPHS AND/OR SANBORN MAPS) 

APPROXIMATE TPH 
CLEANUP LEVEL 
EXCEEDANCE AREAS. 
(MTCA METHOD A, 
2000 mg/kg) 

Ill TP-26 

1. 

2. 

3. 

4. 

NOTES: 

TP-61 
MOTOR OIL DIESEL 
2-J 2300 0-1 3700 

2-3 8500 

MAP IS BASED ON SITE SURVEY BY EARTH TECH INC., ON 
28 MARCH 2000. 

FIGURE SHOWS TPH CONCENTRATIONS GREATER THAN OR 
EQUAL 2000 mg/kg. 

WHERE DUPLICATE SAMPLES WERE ANALYZED, THE HIGHER 
CONCENTRATION IS SHOWN. 

MTCA METHOD A INDUSTRIAL SOIL CLEANUP LEVEL BASED 
ON MTCA ADOPTED AMENDMENTS (ECOLOGY 2001). 

5. SAMPLES WERE ANALYZED FOR DIESEL- AND OIL-RANGE 
PETROLEUM HYDROCARBONS BY ECOLOGY METHOD 
NWTPH-DIESEL (EXTENDED). 

• • 
0 50 100 

'rl' • •• I 
' SCALE: 1=100 

Kennedy/ Jenka Consultants 

FORMER TACOMA METALS FACILITY 
TACOMA, WA 

PETROLEUM HYDROCARBON 
CONCENTRATIONS IN SOIL 

996098.00/P01 SK004-4 

FIGURE 4•4 
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RGW-13 
TOTAL CPAH,si--------.. 

2.06 

MW-10 
TOTAL CPAH 

4.85 
RGW-17 

. . . ... . . . . . . . . . . . . . . .. ------,-.....--'----, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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---..,---,-----,---,--_,__ . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . ........... . 

~ - -=.=GW-11 

G?i<· .. :.,.,;' ~i ~-,.,..... .. ·.-.. -................. , -.,,...,,_~_ ----..----I.. 

LEGEND: 

RGW-12 • 

PCBs 
5. 

~ MW-1 MONITORING WELL LOCATION 

(R) == REPLACEMENT 

• RECONNAISSANCE GROUNDWATER SAMPLING 
LOCATION 

GROUNDWATER CONCENTRATIONS EXCEEDING 
CLEANUP LEVELS (MTCA METHOD B 
SURFACE WATER AND/OR OTHER ARAR) 

ANALYTE 

PORTLAND AVENUE 

RGW-10 • 

---APPROXIMATE 
PROPERTY 
BOUNDARY 

,--.,.._ ___ _.,.._ ______ '------+-----r---, 

. ~-.::-.: · ..... ·. ··~ .. :• : .. ..:~· .. ;'. 

• RGW-9 

IAW-~ 

NOTES: 

~ ~ ,r-.r,.--V--• 

RGW-6 
TOTAL CPAHs 

1.03 9 

1. MAP IS BASED ON SITE SURVEY BY EARTH TECH INC., ON 
28 MARCH 2000. 

2. WHERE TWO RESULTS ARE PRESENTED, THE SECOND VALUE 
IS A DUPLICATE SAMPLE. (FIGURE SHOWS ONLY 
CONCENTRATIONS EXCEEDING CLEANUP LEVELS.) 

3. ANAL YTE CONCENTRATIONS REPRESENT THE MAXIMUM 
DETECTED VALUE REPORTED DURING THE MONITORING 
EVENTS. 

PAHs PCBs WETALS 
MW-8 

WELL DESIGNATION 

8500 7200 11.3 9 

t 

CONCENTRATION(µg/1) 

CONCENTRATION(µg/1) CONCENTRATION(µg/1) 

r·---1 
L ___ J 

UNPAVED AREA 
CONCt. .. f"IJ 

APPROXIMATE PREVIOUS STRUCTURE LOCATION (IDENTIFIED IN 
HISTORICAL AERIAL PHOTOGRAPHS AND/OR SANBORN MAPS) 

RGW-2 • 

--
D 

====: = = 

• • 
0 50 

[J'rl'l(~··-=--·1 
100 

I 
SCALE: 1=100 

Kennedy/ Jenks Conaultanta 

FORMER TACOMA METALS FACILITY 
TACOMA, WA 

SUMIIARY OF GROUNDWATER 
ANAL VTICAL RESULTS 

CWELLS AND RECONNAISSANCE SAMPLES> 
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FIGURE S-1 



WOODWASTE PILE 
WOODWASTE LANDFILL 

. 
CJ-

LEGEND: 
-$-MW-10 

(96) 

-10-

MONITORING WELL LOCATION 
NAPHTHALENE CONCENTRATION (µg/1) 
(R) = REPLACEMENT 

APPROXIMATE NAPHTHALENE CONCENTRATION 
CONTOUR (µg/1). ADJACENT CONTOURS DIFFER 
BY ONE ORDER OF MAGNITUDE. 

UNPAVED AREA 

- -2300- - ECOLOGY'S ACUTE 
FRESHWATER SURFACE 
WATER QUALITY 
STANDARD 

APPROXIMATE PREVIOUS STRUCTURE LOCATION (IDENTIFIED IN 
HISTORICAL AERIAL PHOTOGRAPHS AND/OR SANBORN MAPS) 

NOTES: 

. . . ......... · .. · .. · .. · .. · .. · .. · .. · .. · .. · .. · .. · .·_ .. ·_ .. ·_ .. ·_. ·.- .·.· .·.- .·.· .·.· .·.- .·.- .·.· .·.- .·.·. 
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SCALE: 1=100 

--.. 

100 
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1. LOCATIONS SHOWN WITHIN PROPERTY BOUNDARIES ARE BASED ON 

SITE SURVEY BY EARTH TECH INC., ON 28 MARCH 2000. 

2. ANALYTE CONCENTRATIONS REPRESENT THE MAXIMUM DETECTED 
VALUE REPORTED DURING THE MONITORING EVENTS. Kennedy/Jenka Conaultants 

FORMER TACOMA METALS FACILITY 
TACOMA, WA 

NAPHTHALENE GROUNDWATER 
CONCENTRATION. CONTOUR MAP 
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FIGURE 5•2 



WOODWASTE PILE 
WOODWASTE LANDFILL 

r-·, / 1 

LEGEND: 
~MW-10 

l%I TP-1 

-10- -

MONITORING WELL LOCATION 
GASOLINE CONCENTRATION (mg/I) 

(R) = REPu\CEMENT 
ND = ANALYTED NOT DETECTED 

TEST PIT LOCATION 

APPROXIMATE GASOLINE CONCENTRATION 
CONTOUR (rng/1}. ADJACENT CONTOURS 
DIFFER BY ONE ORDER OF MAGNITUDE. 

UNPAVED AREA 

----
-10-

APPROXIMATE PREVIOUS STRUCTURE LOCATION 
(IDENTIFIED IN HISTORICAL AERIAL PHOTOGRAPHS 
AND/OR SANBORN MAPS) 

APPROXIMATE EXTENT 
OF LNAPL OBSERVED 
IN TEST PITS AND 
MONITORING WELLS. 

APPROXIMATE EXTENT 
OF SHEEN/FILM 
OBSERVED IN TEST PITS. 

PORTLAND AVENUE 
~~-f-~ ~~-

NOTES: 
1. LOCATIONS SHOWN WITHIN PROPERTY BOUNDARIES ARE BASED ON 

SITE SURVEY BY EARTH TECH, INC. ON 28 MARCH 2000. 

2. ANALYTE CONCENTRATIONS REPRESENT THE MAXIMUM DETECTED 
VALUE REPORTED DURING THE MONITORING EVENTS. 

3. LNAPL = LIGHT NON-AQUEOUS PHASE LIQUID. 

ECOLOGY'S NATIONAL 
POLLUTANT DISCHARGE 
ELIMINATION SYSTEM (NPDES) 
PERMIT STANDARD (1 mg/I) 

D 

w 
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SCALE: 1=100 

Kennedy/ Jenks Consultant• 
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TACOMA, WA 

BASOLINE•RANOE PETROLEUM 
HYDROCARBONS GROUNDWATER 
CONCENTRATION CONTOUR MAP 
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FIGURE 5-3 



LOW TIDE CONDITIONS 

PETROLEUM HYDROCARBON-IMPACTED SOIL--

METALS-IMPACTED SOIL - -

SOIL SURFACE 

SAND/GRAVEL FILL SORPTION .... ' ....... . 
' ........... . 

WOOD FILL 
_y__ ___________ _ PUYALLUP 

1--- - ----------+-1---------++-----~~ RIVER 
- - - - - - ---.-.......---

NATIVE 
SAND/SILT/CLAY 

LEGEND: 

ADVECTION 
DISPERSION 
DIFFUSION 

SORPTION 

_y_ FALLING POTENTIOMETRIC SURFACE 

l 
_y_ RISING POTENTIOMETRIC SURFACE 

....... GROUNDWATER FLOW PATH 

SORPTION 

HIGH TIDE CONDITIONS 

PETROLEUM HYDROCARBON-IMPACTED SOIL--~ 

METALS-IMPACTED SOIL-~ 

SOIL SURFACE 
......... ' ... . . . . ' ...... .,. 

SAND/GRAVEL fill SORPTION 

WOOD FILL 

PUYALLUP 
RIVER 

1--------------1--.J-----------l-l------------>,. - - -· - - - . 

NATIVE 
SAND /SILT /CLAY 

NOTE: 

ADVECTION 
DISPERSION 
DIFFUSION 

SORPTION 

1. THIS FIGURE REPRESENTS THE CONCEPTUAL COND1TIONS 
ASSUMED FOR CHEMICAL TRANSPORT MODELING. 
REFER TO FIGURES 3-1. 3-2, AND 3-3 FOR INTERPRETIVE 
CROSS SECTIONS OF SITE GEOLOGIC CONDITIONS. 

SORPTION 

__.,....._.,.....__.,..... . ·--·-~-.; . ,....._.,.....,.....,..... 

Kennedy/Jenka Consultants 

FORMER TACOMA METALS FACILITY 
TACOMA, WA 

CONCEPTUAL IIODEL OF 
CHEMICAL Ml8RATION 
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APPROXIMATE 
PROPERTY 
BOUNDARY 

-

t 

-
LEGEND: 

WOODWASTE !ANDFILL 

IZIT?-7 

.. 

III TP-1 TEST PIT LOCATION 

rf1~t~~rJf~J: UNPAVED AREA 

TP-57 

Ill !IITP-64 

T?-17 Ill 
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.... ; . •, ~ · ... ,: 
Ill 

TP-19 

NOTES: 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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Ill TP-61 

. . . . . . . . . . . . . . . . . 

TP-59 
II 

. . . . . . . . .. . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . 
----...c..._:_· .. ·.· .·_ •. ·.· .·_ •. ·.· .• .· .· .· • . . . . . . . . . . . . . . . · 

TP-43 

Ill TP-58 

1. MAP IS BASED ON SITE SURVEY BY EARTH TECH INC., ON 28 MARCH 2000. 

w 
:::, 
z 
w 
~ 

r- -I APPROXIMATE PREVIOUS STRUCTURE LOCATION (IDENTIFIED IN 
L ___ _J HISTORICAL AERIAL PHOTOGRAPHS AND/OR SANBORN MAPS) 

2. REFER TO FIGURE 4-4 FOR CONCENTRATIONS OF PETROLEUM HYDROCARBONS IN SOIL 

J. REFER TO FIGURE 4-1 FOR CONCENTRATIONS OF METALS IN SOIL. 

ALTERNATIVES 1. 2. AND 3 
LEAD-ACID BATIERY CASINGS AND ASSOCIATED 
IMPACT SOIL 

1 Oft LONG x 1 Oft WIDE x 3ft DEEP 
(AVERAGE) 
(10 CUBIC YARDS) 

TOTAL 10 CUBIC YARDS (APPROXIMATE). 

ALTERNATIVES 1. 2. AND 3 
PETROLEUM HYDROCARBON-IMPACTED SOIL EXCAVATION 
AREAS (INCLUDES AREAS OF ANTICIPATED FREE PRODUCT). 

FORMER CREOSOTING PLANT 
1 50f t LONG x 60f t WIDE x 1 Oft DEEP (AVERAGE) 
(3,333 CUBIC YARDS) 

WEST OF RED BRICK BUILDING 
150ft LONG x 80ft WIDE x 1 Oft DEEP (AVERAGE) 
(4,444 CUBIC YARDS) 

TOTAL 7,800 CUBIC YARDS (APPROXIMATE). 

ALTERNATIVES 2 AND 3 ONLY 
PROPERTY BOUNDARY METALS-IMPACTED 
SOIL EXCAVATION AREAS (BUFFER ZONE) 

930ft 
! l 5ft WIDE x 1 ft DEEP (AVERAGE) 

920ft 

30ft 

( 172 CUBIC YARDS) 

l 5ft WIDE x 3f t DEEP (AVERAGE) 
(511 CUBIC YARDS) 

l 5ft WIDE x AN ADDlllONAL 3ft DEEP 
(AVERAGE) 
(17 CUBIC YARDS) 

TOTAL 700 CUBIC YARDS (APPROXIMATE). 

0 50 100 

D'J'l(8J1•c.•- I 
SCALE: 1=100 

Kennedy/ Jenka Consultants 

FORMER TACOMA METALS FACILITY 
TACOMA, WA 

PROPOSED REMEDIAL ACTION 
EXCAVATION AREAS 

996098.00/P01 SK009-1 

FIGURE 9•1 
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Sanborn Fire Insurance Maps (1912, 1950, and 1965) 
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Appendix B 

2000 Hazardous Waste Report 



D angerous Waste Annual Report Verification Form 12000 
Washington State Department of Ecology For Ecology Use Only - Date Received : 

Hazardous Waste Information Form Review 
P. O. Box 47658 
Olympia, WA 98504-7658 

VF 

(800) 874-2022 (within state) GM 
(360) 407-6170 WR 

OJ 

ASHlll6TON STATE 
,EPAATMfNT OF 

ECOLOGY 

RCRASitelD: WAD 102 875 556 
Company Name: TACOMA METALS SITE FORMER 

Site Location: 1919 PORTLAND AVE 
City/State/Zip: TACOMA, WA 98421-2804 County: PIERCE 
Dept. of Revenue Tax Registration Number: 600484-238 Primary SIC: 3449 
Current company name if different from above 

HWlMSy Entry Verification 

This Report is 
Due 

No Later Than 
March 1, 2001 

All Information listed below is required. H information Is missing or lncon-ect, please enter the changes in the right hand column. 

Name: Kennedy Jenks Consultants 

il/lall Address: 530 S 336th St 
FEDERAL WAY. WA 98003 

Name: 

Mail Address: 

~-~ ~ :...;~.-~1J~~~y~~J6jl$';~~- -~ -~ t~21:}r~~~\if.-_::..,;\·;.;?f'.~~~--;:,,:::-.r,;,: ·//.-{t~~i:/t{!Z_S;;:::j;'.··~:,> ·.:: :- "• ••; :. a~:,-, ....... _ ·;_ ~:.... . -: 
•,, · . 

Name: Portland Ave Associates Name: . --------·----------
Mail Address: Wells Fargo Plaza St& 1200 Mail Address: 

TACOMA,WA 98402 
r 

__ .., _______ .., ___ 
-~-------· ·-----------

Ext rk Phone: (253)572--4500 Phone: Ext: . _____ ,.. .. , 
Oid the company ownership of this site change in 2000? 

. . 
I represent the This report covers waste activity for: 

D Yes Date: D 0 Entireyear . Current Company Owner 
(continue lo the right}: .. 

~No_ 

. D Previous Company Owner D My term of ownership only 
(go to 3a): 

. . 

:, 

~ ;·:--;2i~tr:"J.i.1ttr~J}~-~'%'ifw:t(:.:\:2~\~~~~;:}.';+:-.:~i::~?,,/'.-:-·.-· :_1 /{~:r~:~'-.:, .~-/ ~:,;.·r-:i.·,::::-;:;~~i~~tf,'.)\~~:/.f·· ···: -~-: -·=--~_: ; __ --/~~_,f j~:(~:,:.- -·, 

Name: Portland Ave Associates 

~ ail Address: Wells Fargo Plaza Ste 1200 

TACOMA, WA 98402 

Phone: (253)572-4$00 

Nametrrtle: Ty Schreiner 

, Mail Address: 530 S 336th St 

Ext 

t FEDERAL WAY, WA 98003 

I Work Phone: (253)874-0555 Ext: 232 

Name!Tltle: Ty Schreiner 
·, Address: 630 S 336th St 

FEDERAL WAY, WA 98003 

Wont Phone; (253)874-0SSS· Ext 232 

Name: 
Mall Address: 

Work Phone: - ----------- Ext: . ___ _ 

Namerrrtle: 
Mail Address: 

Work Phone: ____________ Ext: 

Name/Trtle: 
Mail Address: 

Work Phone: ____________ Ext: 

1257 I IIII II Ill II Ill 111111111111111 Pagel of I :J 



6. Generator Status and Waste Management Activities 
Indicate the facility's generator status for 2000 by checking _the appropriate boxes below. If your status has changed 
from last year. please use the Comments section (#8, below) to explain. 

6a. Generator Status 

)l Large Quant!'}' Generator (LOG) 

D Medium Quantity Generator (MQG) 

D Small Quantity Generator (SQG) 

D No regulated dangerous waste generated 

6b. Transportation Activity (requires prior notification} 

D Transporter for your own waste 

D ·Transporter for commercial purposes 

O Transfer facility 

7. Report Summary 

6c. Treatment, Storage, Disposal, Recycling (TSDR) Facility 
(Requires Permit) 

D For waste generated at this facility 

D For waste generated by other facilities 

6d. Excluded On-Site Waste Management Activities 
(for waste streams that are not reported on a GM form) 

0 Pennit-by-Rule - (PBR) 

D Recycling without prior storage or accumulation 

Please check off which fonns are included in this report and provide the total number of pages. For electronic data 
submittal, please indicate method of your submission. 

7a. Paper Fonn Submittal 

g_ Verification (VF) Form 

Jil_ Generation and Management (GM) Fonn 

):( Off-site Identification lnfonnation (01) Fonn 

0 Waste Received (WR) Form 

7b. Electronic Data Submittal 

D Verification {VF) Form (paper only) 

D Disk(s) included 

D Data submitted on lntemet 

0 Recycling Credit documentation attached 

_...,,1..,.J..,...,! Total Number of pages submitted 
D Recycling Credit documentation attached (paper only) 

8. Comments 

9. Certification 
The following must be signed by authorized representative of the company/agency. This certification language is 
required under EPA's Biennial Report. Ecology is required to implement reporting requirements at teast as 
stringent as those in that report. 

1 certify under penalty of law that this document and all attachments wera preparad under my direction or supervision in 
accordance wllh a system designed to assura that qualified personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who manage the system. or those persons directly rasponsible 
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate and 
~mplete. I am aware that there are significant penalties for submitting false information. including the possiblity of fine and 
mprisonment for knowing violations. 

,lgnature (in ink} 

.Jame (print/type) 

)ate 

1Ue 

· you have special accommodation needs or require this document in an alternative format. please contact the 
razatdous Waste and Toxics Reduction Program at (360) 407-6700 (voice) or (360) 407-6006 (TDD). 

Do Not FAX this document unless requested by the Department of Ecology. Page l of J.:l. 



GENERATION AND 
MANAGEMENT FOR M 
AN SW ER SH EET 

Please enter your RCRA Site ID nwnber and yom site name in 
the small box at the right, before making as many two-sided 
copies of this answer sheet as you will need to report each of your 
waste streams. Then comp[ete one answer sheet for each waste 
stream. 

PLEASE ENTER: 

YOUR SITE ID #:WAt> (o?, "1t:l S:. S'S: 6 
Site name:'"JAu~ M~+Al.s .S\1e. tet1:wte.r 

FOR ECOLOGY USE ONLY: 

Date received:----------

Reference the instructions on pages J 9 through 28 as you complete this form. Please type or print legibly in blue or black ink. 

A:-.p~~~~,p,tJ~~i'~! ... _Da_~g~~~, ~~8:~~,-.St~~-m.::):::;:.t:L~\~·-j :i~ilt?\f{j:~31c){)S2~- '·i-i:. 

A·l· ------ (optional) 

A-4, ___ ---

A-S. OEHW l{ow A--6. faNo OYes A-7. A b °\ 

A-8. B A-9. D i 'f![ ii D iii O iv D v (If v, answer A-9.a.) 

A-9.a. M -----

B. ·. 'Was\ ·1·e--'"·M· -·a.,,.n·'~a· ... g·:~ .... e~m· ·"'e·"!'n~"t .. )A·c··"1··.,· v'·'1·1,··e··-,s''''.-.t::.-.":'.\···:!, ;_:.t;,_n·~r-.:;;:i: ! :·.- _:,::_ ·. · 'i_·· .f}~t-}'.."'..ft,;_~:-~ · 
•· . •• .. • ~ • • ·.\ · .. ·:.•·."'"" ;> • ,...,1,: -·-: •. •• ~-;o,:, .' ,;_ ... _ .. .... .,.· .. .;;.:. ... -: .. :··.•.:..:..-;,.;,A 
. . .. : .:~:= ... ·: ,. ... ;..• ~ ... :.,-..,~·· :-··.":-: ~- :-\:,• ."," .. ·=····· ·. .. . ...• ,.• "; · .. ··~ ~· · ..... . 

B-1. 3. bOO 
) 

0 ST O MT OP OK -_ G O L O C (lf G, L, or C, answer B-1..a.) 

B-1.a. ~ • ~ ± b(Lbs/gal O Specific Gravity O Lbs/yd:~ 

B•2. 0 On-site ~Off.site O Both 

B-3. ------- M __ B-n.0Yes 

B-4. i.. Designated Facility (TSDR) 
ID Numbers 

ii. System Code 

M ____ _ 

M I I \ 
M ____ _ 

M ____ _ 

ONo 

iii. Quantity 

3, bOO G-, 

Book 1: 2000 Forms and Instructions 

iv. Recycling Percent 

Page S o f: l '\ 
29 



30 

Dangerous Waste Annual Report 

Pl.EASE ENrER : 

YOUR SIT.EID I • WAb (O"A. 11S s s (> 
Site namC'r~ ,.v\t,.t,a,\s S't4 ~ ±otJM <, C 

B-5. To be completed by LQ.G & TSDR only. 

i. Da,e Shipped ;; . MAn.ifat Docwneat i iJ. latcntal Tndwag i• . Daigation Fac:ili.l)' (TSDR.) T, Quantity Sbipped 
(mm/dd) Nwnber Code (opticnal} RCRA Site ID Nwabu 

s- / s r ~-rv~ 92.6b oRt,e,-,~ !S-2 ss'3. 3, {zQQ G-

-

If additional apace ia .requ.irecL me continuation sheet on the following page. 

C. Comments 
Lu..d 8!:1 ~ J1 e.t c.v t~ C..~iA~•Vl "-±e.d LA. J "'-~ k wod-e,.. Olt:~ ~ de. ~l l~ -
{= ,-.~ S +o t:IVI 'tL f'-0,.. ; v\ U ~ II\ 1 Y\ j 

Page Y: ,E f ~ 
Book 1: 2000 Forms and Instructions 



GENERATION AND 
MANAGEMENT FOR M 
AN S WER SHE ET 

Please enter your RCRA Site ID nwnber and your site name in 
the smaJl box at the right, before making as many two-sided 
copies of this answer sheet as you 'Will need to report each of your 
waste streams. Then complete one answer sheet for each waste 
stream. 

PLEASE ENTER: 

YOUR SITE ID #:WJ\l> It> ?, "ft\ S: S S: E> 

Site name:'J:A~~ Mcto,l,s s~ 1&. Fei:wt~r"' 

FOR ECOLOGY USE ONLY: 

Date received: _________ _ 

Reference the instructions on pages 19 through 28 as you complete this form. Please type or print legibly in blue or black ink. 

A:---o~~'?~,P~i.~~i-~t _oa_ng~~°.~.~ W~s~~-_St~~~m}it::),.}}i;i~ii;~iiTuti.:1§1fitfoXi~/iti_·:-.. · ,: ::;· : ·;:.: 

A-1·------ (optional) 

A-3. Q f) l $ --- --- --- --- --- A..4. ___ ---

A-5. DEHW tc:low A-6. Jli(No 0Yes A-7. A _b=--.a.9 _ __,_ 

A-8. B 5 f C\ A-9. 0 i ~ ii O iii O iv O v (If v, answer A-9.a.) 

A-9.a. M -----

B-1. 2 0 0 ST O MT O P O K O G O L l!l:c (If G, L, or C, answer B-1..a.) 

B--1.a. ~ , '100 

B-2. 0 On-site Pl._ Off-site O Both 

B,.3. ------ - M __ 

B-4. i. Designated Facility (TSDR) 
ID Numbers 

B-3a. DYes 

ii. System Code 

M ____ _ 

M ]3 1 
M ____ _ 

M ____ _ 

0 Lbs/gal O Specific Gn.vity~Lbs/yd.5 

ONo 

iii. Quantity iv. R.eqcling Percent 

Page S" • F { '1 
Book 1: 2000 Forms and Instructions 29 



30 

Dangerous Waste Annual Report 

Pl.EASE ENTER: 

voURsITEm,, W14b to~ ~'JS ss4 
Site namt':J'p.~ f1 f..tJs S:14 ~ fotv1 <, C 

B-5. To be completed by LQ.G & TSDR only. 
i. D ate Shipped ii . Manifest Documaat i ii. laternal Tnckiag ;.,. Daiptioa Fadlity (TSDR) ..... Quantity Sh.ipp«d 

(mm/dcl) Numbu Code (optional) RCRA Sicc JD Number 

ci tt+ €rQ1?e5blf O Rt)Q'.'i>9<4-S''23~3 -;2.0 C. 

. 

If add.itio.nal apace is .required, me continuation ahcet o.n the following page. 

C. Comments 
CQtJV\ Cod~ fi ll 1 - c '"w ~o1Cc-i...,p{A_c.A-ed. p;pe-J ~aod.; ~~cLw,e...,k f wtAs. +e_ 

Page G or l '1 
Book 1: 2000 Forms and Instructions 



GENERATION AND 
MANAGEMENT FORM 
ANSWER SHEET 

Please enter your RCRA Site ID number and your site name in 
the small box at the right. before making as many two-sided 
copies of this answer sheet as you will need to report each ofyow
waste streams. Then complete one answer sheet for each waste 
stream. 

A•l. ------ (optional) 

A-3. b~l~ --- --- --- --- - --

OEHW ~W A-6. ..12s(No 0Ycs 

PLEASE ENTER: 

YOUR SITE ID #: W "t> IO ?. lt1 S: S' $' E> 

Site name:~ '°°""""- Mt.~ls Sl jL tof:M£..t"" 

FOR ECOLOGY USE ONLY: 

Date received: -----------

A.-4.. ___ ---

A-9. 0 i ~ ii O iii O iv O v (If v, answer A-9.L) 

A-9.a. M -----

:s.1. I , S' 00 0 ST O MT /(P OK O G O L O C (If G, L, or C, answer :S.l .. a.) 

B-1.a. ----- 0 Lbs/gal O Specific Gravity O Lbs/yd3 

B-2. 0 On-site ~Off-site O Both 

B-4. i. Designated Facility (TSDR) 
ID Numbcn 

:S.3a. 0 Yes 

ii. System Code 

M ____ _ 

M \~1 
M ____ _ 

M ____ _ 

ONo 

iii. Quantity 

I. soo p 
' 

Book 1: 2000 Forms and Instructions 

iv. Rccyding Percent 

Page :J c, f J ri 
29 



30 

Dangerous Waste Annual Report 

PLEASE ENTER: 

YOUR SITE ID#· Wf\b to-;t 11S S"s4 

Site name~~ Mt-to.ls ~,:\ ~ ±Pt:tM (.,: 

B-5. To be completed by LQ.G &: TSDR only. 

i Dal'( Shipped 
(mm/dd} 

ii . Manifa1 Documair iii. l,ncmal Tracking 
Number Code (opr.ioiw} 

it,. Dcsigalioa Facility (TSDII,) 
RCRA Site JD Nwnba 

.... Quantic, Shipped 

____ _ o ~'b 91>9 'i s2 :s s 3 I. s:oo l? 1 

H additional apaa is n:q~ u.sc continuation sheet on tbc following page. 

Page $ of: l 'l 
Book 1: 2000 Forms and Instructions 



GE NERATION AND 
MANAG EMENT FOR M 
AN SWER SHEET 

Please enter your RCRA Site ID number and your site name in 
the small box at the right, before making as many two--sided 
copies of this answer sheet as you will need to report each of your 
waste streams. Then complete one answer.sheet for each waste 
stream. 

PLEASE ENTER: 

YOUR SITE ID #:W "t> f O '2 "'f,'J S' S'S: f> 

Site name:"'JAU..11"\A.. Mt+Als .S, :\+ F o(Me..'I"'" 

FOR ECOLOGY USE ONLY: 

Date r•ceived: _ _ _ ______ _ 

Reference the instructions on pages 19 through 28 as you complete this form. Please type or print legibly in b~ue or black ink. 

A:· D~~cr_ir,_t~~f.1.·:~!..._Da_n9~!~~~ W.as~.~:.s~~~~M::.f;i()~i-J ~Iflij~t]:f£1~.{i1ii~,{\_·:: ., . 
A-1. --- - - - (op~onal) 

A--4. --- ---

OEHW 12:fuw 0Ycs A-7. A b ~ 

A-9. D i Ji!;; 0 iii O iv O .,, (If"• answu A-9.a.) 

A-9.a. M ____ _ 

B-1. OST DMT Op DK .Q(G DL 0 C (HG, L, or C, amwer B-1.a..) 

B-1.a. :'.D O l lf: ..Q(Lbs/ gal O Specific Grmty O Lbs/yd3 

B-2. 0 On-site .(B:off-sitc O Both 

B-3• -------- M ___ __ 

B-4. i. Desjgnatcd Facility (TSDR) 
ID Numbccs 

:S..3a. 0 Yes 

ii . System Code 

M ____ _ 

M I it I 
M ____ _ 

M ____ _ 

ONo 

iii. Quantity 

I. S'1 S G-• 

Book 1 : 2000 Forms and Instructions 

iv. Recycling Percent 

Page q e1f l'l 
29 



30 

Dahgerous Waste Annual Report 

PLEASE ENTER.: 

voURsmm,, WAb lo::l. 11s ss4 
Site nam;['~ Mt-Tu.Ii ~ij ~ fot::JM <, C 

B-S. To be completed by LQG &: TSDlt only. 
i. Datt Shipped u'. M.:t.nifar Doaaacot iii. J.acuoal Tncfwts i•. Daipti- Ndlicy (TSDR) -,,, Quualicr Shipped 

(1D.mldd) NOJDbct" Code (opaonal) RCRA Siu µ> Na.mhcr -'1 l ;2. y.- ~ \) ~ 99~b3 C:Qt>~iafz s 91 I '.'i ~ l, Sj s .. G--

. 

-

If additional apace ia n:ciuirul, use continuation aheet on the followiog page. 

C. Comments 
B21&\- ~te&S o~e. ~r=·~ Cod~ cc"' -tc,.""" ) &I\ ~ :ied Lo~°"'--k. ,-. F ,..~ ....v\. 

C..OV\ C, t t.. { e. V"'-'-'l f-

Page IQ • 'F I '\ 
Book 1; 2000 Forms and tnstructions 



GE NERATIO N AND 
MANAG EMENT FOR M 
AN SW ER SHEET 

Please enter your RCRA Site ID nmnber and your site name in 
the small box at the right, before making as many two-sided 
copies of tlus answer sheet as you will need to report each of your 
waste streamS. Then complete one answer sheet for each waste 
stream. 

PLEASE ENTER: 

YOUR SITE ID #:W"b le '2 :1'1 S S S: c 
Site name:'"J!ic.1>~ Mc. t,,,.fs S, :ie. Fei:IHe.,r 

FOR ECOLOGY USE ONLY: 

Date received: ----------

Reference the instructions on pages 19 through 28 as you complete this fonn. Please type or print legibly in blue or black ink. 

A-1. ----- (optional) 

A-.3. i)~p ~ --- --- --- --- --- A-4. _ __ ---

A-.S. 0 EHW li(DW A-6. J3:No O Ya 

A-8. B S l'l A-9. 0 i ~ ii 0 -iii O;,, 0 "(If v, answer A-9.a..) _, ______________ _ 
A-9.a. M ____ _ 

B-1. tq S lf: 0 0 ST O MT i(P OK O G O L O C (IfG, L, o.r C, answu B-1.a.) 

B-1.a. ----- 0 Lbs/gal O SpeciGc G.nnrity O Lbs/yd' 

B-2. 0 On-site )(OH-site O Both 

B-3. ------- M __ 

B-4. i. Designated Facility (TSDR) 
ID Numbers 

JJ..la. 0 Yes 

ii. System Code 

M ____ _ 

M I 3 1 
M ____ _ 

M ____ _ 

ONo 

iii. Quantity 

6. $(f0 p • 

Page ( I of l 1 
Book 1: 2000 Forms and Instructions 29 



30 

Dangerous Waste Annual Report 

PLEASE ENTER: 

YOURSJTEJD,f, WAb ro;t 11S SS:4 

Site Dame:~~ t1 ,JJ ~ S:14 ~ +pt;llj <, r 

B-5. To be compleied by LQ.G & TSDR only. 
£ Dare Sbipped ii. Manikat Doaunai1 w. J.atcrnal Tracking ;.,,. Dalgacioa Fadlity (TSDR) .... Q.ua11d.,, Shlppecl 

(mm/cld) NamfN:r Code (opuoaal.) RCRA Si« JD Number 

s lto r 
oooo i OR~E=)~~ trS23 S: 3 6,5 ...-0 p 

. 

.. 

-

If addition.al apace u rc:qu.iftd. me ~.ntinuatio.n ahect on the following pap. 

C.Comments n•+ l,J ie.d OV\ S+~~ /V\AA~f~f £:>~c.~~,...+ /(}ll'°" hC:t: ,~~l, ~e.. 
s k:,,,,~, MMi'Ee..s ±, S~i ppeJJ. t¥ wARe & e el9 t ::z '=-3. 

h,t-~ [.,ode_ 3'' ~ - l. e.<...d -r M ~"C..,kd Lu"'-l :te.. ~ Q \ ~ d~ 

Page I~ 2f: I~ 
Book 1 ~ 2000 Forms and Instructions 

. 



GENERATION AND 
MANAGE MENT FOR M 
ANSWER SHE ET 

Please enter your RCRA Site ID number and your site name in 
the small box at the right, before making as many two-sided 
copies of this answer sheet as you will need to report each of your 
waste streams. Then complete one answer sheet for each waste 
stream. 

PLEASE ENTER: 

YOUR SITE ID #:W "t> f C> '.i "'f{'l S' S' S 6 

Site name:~u~ Mt.±e1.ls .S,4&. to£Me...,.. 

FOR ECOLOGY USE ONLY: 

Date received:----------

Reference the instructions on pages 19 through 28 ~ you complete this form. Please type or print legi.l>ly in blue or black ink. 

~~-·.o~-~C?·~~pt~~~~:~~!. ~-~-~g~~~-~ Was~~·· Stf~~rn:~:}::t:.::;}:f J :i;~iii.;.![fa?:}f:f i)~i)I'.~;;.;:: .'. . 

A-1. ------ (optional) 

A-3. t)ot~ ___ ___________ _ A-4. ___ ---

A-5. DEHW ~W A-6. ~o 0YC$ A-7. A PC\ 

A-8. B 603 A-9. Di ~ii D iii O iv D v (If v, answer A-9.a.) 

A-9.a. M -----

n..1. 2, I 00 I 
0 Sf O MT OP OK {8f G O L O C (lfG, L, orC, answer B-1.a.) 

B-1.a. <i · l c.:f: 

B-2. 0 On-site Oi( Off-site O Both 

B-3. ------- M __ 

B-4. i.. Designated Facility (TSDR) 
ID Numbers 

B-3a. 0Yes 

ii. System Code 

M ____ _ 

M QY-'2. 
M ____ _ 

M ____ _ 

Ji{' Lbs/gal D Specific Gnvity O Lbs/yd.3 

DNo 

iii. Quantity iv. Recyding Pttccnt 

;;l .JOO fr 
> 

Page !1 or )~ 
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30 

Dahgerous Waste Annual Report 

Pl.EASE ENTER: 

YOURSITEID#• W,\b lC>'A 11S SS:4 
Site nam&c..Df&1A t1t..tJs S:H ~ :h>ttM <- C 

B-5. To be completed by LQ_G &: TSDR only. 
i. Dare Shipped 

(mm/dd) 
u. M1111ifat Dc.cw.,.n1 iii. l11tunal Tndcing 

Num.&cr Cock (opaoDAI) 
;,,_ Desiption .Facility (TSDR) 

RCRA Site JD Nv.111bu 

~~~,-~--~-r~L-~-1-$-,,~b-~-F ~•o-Q~~~- ~Lb69$6~l~~t 

If additional apace ii fflluin:d, ue continuation ahcct on the following page. 

C. Comments 

Book 1: 2000 Forms and Instructions 
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PLEASE ENTER: OFF-S ITE 
IDENTIFICATION 
IN FOR MATIO N FOR M 
ANSWER SHEET 

Your Site 10 #; W,\b J()?.. 'gT"\ S: Ss b 

Sitename~Ue"\(A Me.+"h ·s,+e. ±PMe.t" 

Please enter your RCRA Site ID number and your site name 
in the small box at the right, before making as many copies 
of this two-sided answer sheet as you will need. 

FOR ECOLOGY USE ONLY: 

Date received; ________ _ 

Please complete this form If your facility received dangerous waste from off-site or 
shipped dangerous waste off-site during 2000. 

Please type or print legibly in blue or black ink. 

RCAA Site ID Number: w A B.6? <ze ft Q I ?.. 6 3 

·Name: S + e...v e. v=o ti e..r Tl'v c..k ,t'\.~; :C n c:. 
/ 

Address: Po Bo X: J Cf '1 ~ 
0 t :\:r"',, 0.2 14 q ~ >b 0 

Handler type: (Check all that apply.) 0 Generator --Transporter O TSDR 

RCRA Site ID Num.ber: 0 Rb Ez$°1 c+ S" ;:l 3. S" ~ 
Name: C-be."""' c;.o.. l W o,,.s +~ MetV\t)l.5e..JCI\ ~"'+ o ;:. the.- A.Jot±~ c.v e.s +. 

/ 

Address: \ '1 6 ~ 0\ C. e.. d &\. I' S p t ; Ii\ 6 s l: oql\ e... 
Atl i'>'\ frrcJY},, o/s g ti~, 2 

Handler type: (Check all that apply.) 0 Generator O Transporter J&\..TSDA 

RCAA Site ID N~mber: JJ ~ t> 9 $ e 6 '1 t ~ 6 °1 
Name: OruJX G:f".\Y i't6Y\ i:'l\e.,y'\ kl S::e..tv ic.e.S , l. LC_. I , 

Address: _.1....I _. ~~--'J"-e ____ ""'-_____.li,c:::;;...::;.e:,...=J"\~ e..--· -----------------

£ 1 tb'\ d e::r-.; . i12 ~ , 
Handler type: (Check alt that apply.) 0 Generator ~Transporter O TSDR 

Comments: 

Page IS:ef ,3 
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PLEASE ENTER: 

YOUR Site ID#: WM~ 'o'l :]'""\ S" ssb 

Site name:TC.\.c.oMt.Jt Mt. t!\I~ lctt ~t,11~,..:. 

RCRA Site ID Number: CAO G>&e'3 6'] '] S s 

Name: D i"' b I (2 --r HA JI'. s {2 l'rl'- \ ~ +, o,I\ ::,I :I:" &I\ C. • 

Address: Sc..fO I ~ ~t:Q >I\ Hot S ~ t--iA1s Rd . 
Cs¥ t-~-A ·>1 c.A ~ q. SI '+ 

Handler type: (Check all that apply.) 0 Generator J>(rransporter OTSDR 

RCAA Site ID Number: G AR.. @ 9 9 {z & BS:: 9 S: 

Name: O V\':/-X ::I.:-V\cl v~ f-t..10... l S ~t~rc.e.S 

Address: 4S) tve..i ± c~()\y\11\e.1 R t\ 
f3e..l'\ f C \ 0\ , cA t1'-t-S-10 

7 

Handler type: (Check all that apply.) D Generator .f( Transporter OTSDR 

RCAA Site 10 Number: C..o b Cl~ Q ~'i l l 1>± 
Name: O n.y.x e "'~ 1 t-OY\ M e,.t\ ti>\ l Se.t-vic e. .S . 

Address: w "3 I ~ s.+ ; b Tl-I Jive. 
e,.&I\. d .S. (")V\ C-0 ~ 0 6 't-0 

Handler type: (Check all that apply.) 0 Generator 0 Transporter ~SOR 

RCRA Site 10 Number: 0 I< b "I~ I S" ~ <t', r'\ °' i 
Name: \I'-) °"d \t-0\V\ sf {2 t::+,. .:r;V\C- . 

Address: e.o B t>)( ~ \ ?:, 

~ C.. ,4 ( e.:S j:t..t" I OK 'l<+So 2 
> 

Handler type: (Check all that apply.) D Generator ,bl_Transporter OTSDR 

RCRA Site lD Number: :Cl b 9 9 ~ 6\.f2 <..f-2~ . 
Name: -r t-0\. tl e_. W ~ ~ :t ~ :::t::" Y\ c.. "i ~ e..r-o... + 1 6Y\ 

Address: r-i r'1ob; le... Av~JI\ tA..~ 

s 0\'1, 9 e...±, :!'.L 62.Z.0 \ 
0 Generator p(JsoR Handler type: (Check all that apply.) 0 Transporter 

Page I b • f r 1 
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END OF REPORT 
(Attach this page as the last pag~ of your submission) 
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ORAFT 
S/24/01 

Test Pit 
Numbtt 

Tf'-1 

TP-2 

TP-3 

TP-4 

TP-5 

TP-6 

lP-7 

TP-6 

TP-9 

Te.st Pit 
Location 

Grid location 

Grid Location 

Grid Location 

Gtid l.oc:elion 

Gn<1 Location 

Grid Loeation 

Grid location 

Grid LocaUon 

Grid location 

Unlt 
Depth Depths 
(fffl) {fe .. } 

10 0,0-0.5 

(I.S-2.0 

2.0.$.o 

5.IH!J 

7.S-10.G+ 

10 O.ll-0..• 

0.4-0.8 

0.$..U 

2.2-"0 

r..o-a..o 
1.0-10.o+ 

10 0.0•3.0 

3.0-4.5 

~-~.O 

6.0.10.G+ 

10 0.0-3.0 

3.~.o 
$.0-6.0 

6.~7.0 

7.o.a.o 

8.0-10.0 

8.S 0.0-3.$ 

3.!>-7.0 

7.0-8.S• 

10 0.0-1.0 

1.().2.5 

2.5-6.0 

s.o.a.o 

8.0-9.0 

9.0-10.0 

10 0.C),0.0 

0.9-4.0 

4.0,l;.5 

6.!>-8!, 

e.S-tO.O 

10 0.0-2.0 

2.0-6.0 

6.0-10.0 

10.0> 

10.5 0.0-2.0 

2.0--4.0 

4.0-7.0 

7.0-8!, 

8.!.-10.S+ 

Notice.a.bit: Wat« OVM 

Od0t'S1
" Sheenelll (ppm) 

NONE NS 
_t•l 

NONE NS 

decaymg wood NS -
decaying wood NS -

NONE NS -
NONE NS 

NONE NS -
VSlcr..o>OWPt! MS -
\'Sl a,eogota/PH MS --
Sla-eo-H ss -

VSl.mosole/PH HS 

NONE NS -
NONE NS -
NONE NS -

VSlf>H NS 

S1,1.COOPH SS-HS -
NONE NS -
NONE NS -
NONE NS -
NONE NS 

NONE NS -

MOD PH NS 

NONE NS 26 

NONE NS S.3 

MOIMISPt! VSS-HS 303 

VSPH HS 1176(?) 

NONE NS 16$3(7) 

NONE NS l.1 

NONE NS 66.1 

NONE NS 

VSLPH NS 2.3 

VSLPH NS 

NONE NS 1485 

NONE NS 1573 

S\.-MCDPH NS 35.8 

VSPH NS 
53.2 

NONE NS 

S~uknawn ss 838 

MOO PH vss 139 

decaying orgsni.-: NS 42.2 

decaying o,vani<: NS 40 

SLPH vss 89.1 

VSPH ss 20.5 

VSPli ss 9.8 

NONf. NS 
4.2 

IIONE NS 

Soil Sample 
Numbef'"l 

W-1.0.1~1 

1>'·1·2-3 

TP-1~ 

TP-1-o--10 

TP-2.C,..1 

TP-2-2-3 

TP-2-4-$ 

TP-2,6,10 

TP-3-0-1 

TP-3-2-3 

TP-3-4-6 

TP-3-$-10 

TP-4-0-1 

TP-4-2-3 

TP-4-4-6 

TP-4-6-10 

TP-5.0-1 

TP-5·2-3 

TP-S-4-6 

TP-5-6-10 

TP-6-0-1 

TP-6-2-3 

TP-6-4-6 

TP-6-6-10 

TP-7-0-1 

TP-7-2-3 

TP-7-4-6 

TP-7,6.10 

TP-6-0-1 

TP-8·2-3 

TP-6-4,6 

TP-6-6-10 

TP-9.0-1 

TP-9-2-3 

TP-9-4-6 

TP-9~10 

APPENDIXB 

SUMMARY OF TEST PIT OBSERVATIONS 
Former Tacoma Metals Facility 

Oeseriptioo 

Crushe<I surface top coa1se (CSTC) = gravel till, <la ruse (compacted) 

F ~!:Sandy Gravel. well.graded gravel (50-60%). mixed fine-medium sand; d0nse, brown. dry 

Fill:Gravelly Sanct. Fine..nedium sand, wen.graded gravel (tS-25%): dense. brownldatl< g,ay, dry 

Fi!l:wood debris. Sandy Sil mmix; fine-medium gravel ( 10-15% ). brown. moist to wel 

Silty Clay wNery Fine Sand, <lety soft. moderately plaslic. gray, we\ to saturaled, lamina,, water@9.0' 

CSTC 

Fi!la(;ravelly Sand. fine-medium sand, well-graded gravel (15-25%), <lens&, brown, <1ry 

Fill=Gravelly Sand, fine.medium sand. well-graded gtavel (20-30%), dense, n.,sty brown/gray. dry 

Fill-Gravelly Sand. fin9-medium S!llld, well,graded gravel (20-30%), dense. dell<. brown. d,y to moist 

Fill""'ood debris (logs, timber, c:n"s), sandy mattix, rin&-medum sand, medii.rn dense 

Sandy Sllt/Sl!y Clay, very fine sand, gray, still, wet. laminar. watet@8.0' 

Fill=Sandy GreveVGravelly Sand, well-graded sand, wel.grad8d gravel (3$-o0%), doins41, brown, dry 

Fill:Silty Fine Sand, trace smaa gravel (<3%), medium d.......,, brown, dty, non-pla&ic s,;1 {30%1 

Fill=-Silty Sand. tlighty organic. fine sand. silt (30-35%). dll11< brown. medun dtl<lS<l 

Fin"Wood debris. sanely clayey sill matrix, w.a1er@8.0' 

Fill=Gr8'1elly Sand, line lO medium sand (p<eoominantly medium sand), weU,graded gravel (20-25%), loose, btown, dry, <5% fines 

Fill•me<lium Sand. poo!1y1;1ra<!e<I sana, contains some fine sand, medium dense to IOOS<l. bmwn, dry, mixeo 

Fill=Gravelly San<I. fine to medium sand, well,graded gravel (30-35%), medium dense. b<own. dry, mixed 

Fill=f"ine Sand. contains some sitt(<10%). medium dense to doose, gray, dry to moist mixed 

Fill=Silly Sand. fine sand (20-3011.), non-9lastii: silt, dense. gray. moisl. lamin&t 

Fill.,,.ood debris, clayey sandy sll matrix (65·75%), soft. mod to highly plastic fines, gray. wet, mi,ed. 

Fill..S~ndy Gravel, wel~r.a<led graw,I (55-60%), toos,:, brown. dry. 

Fill=Sanciy Gravel. well-i)taded sir.ave! (SS-60°A.). loose. brown. dty, 

Fill=Gravelly Sar,ct. well-graded sand, welt.graded gravel(30-40%). -10% fines, medi....,, dense, brown 

Fill:wood debris, silty sand mettix, fin&-medium :.and, f111e-00Urse gravel (20%), medium dense. btown 

Fill<>Gravelly Sand. fine-medium sand, well-graded gravel (20-30%), no fiMs. loose, oro-Nll, dry, mixed 

Fill:$3ndy Gravel, well,grade<l gravel (60-65%), f,ne to medium satl(.1, <10".4 fines. loose, brown, dry. mixed 

Fill:Fine to medium Sand, trace grevel, medium dense, blown, dry, mixed 

f ill"WOO<I debris (wooo <:hips, plllll$b08rd, Ille), mb<ed gravelly c.anc:1/s~ &and/sand matrix, medium densG, Wlll. mixed 

Fill:Sanay S<ty Clay, silt (~35%), v. fine sand (~10%), vefYSOfl. lO medium stiff, gray, wet 11\0derately plastic, m!xt:d 

Hl=wood debris, ctay1&ittlf11a s.rld malrix 

CSTC 

Fm:Gravelly Sand. welliJraded sand, wel11)raded gravel {30-40".4), detm, g,ayibrown. dry, mixed 

Fill:Gravelly Sand wilh Sill. fine tomedi1.1m sard, well-graded gravel {15.30%). sill {10-15%~ dense. moist mixed 

Frll'WOO<I debris, no soit matriK 

Fill=woo<I debris. clayey siK matix with very fine sand (3%) and clay (20%). soft. wet. plastic 

Fill~Saflcly GraveUGravelly Sand. o,elJ,graded gravel (45-55%), well.grade</ sand. <5% fines, dense, dry, mi•ed 

Fill:Gravelly Sand, fone to medium sand, line..nedium grave! (10-25%1. medium dens,:, dark gray. rJry 

Fill:wood <lel>ris. gravelly fine to medium sand matrtx. fine-<nedio.m gravel (\Cl-25%). medium dense, dark gray, moist towel 

Fill=wood deb1is. sandy clayey &ilt malrix. ooft. wet 

Fill=Gravelly Sand. well-gtaded sand. well-graded grave1(35-45%), dense, darl< gray. dry. m;xed 

Filt;Sandy Gravel, well-graded gravel (5S-60%). wall-graded sand, dense, gray. dry, mi><ed 

Fill<Cravelly Sand. fine-medium sand, well-graded gravel (lS-20%). 10% lines, medium dense, gray. dry. mixed 

Fill:fine to medium Sand. some sill (<10%) trace small gravel (<3%), medium dense gray. <lry 

Sanely Clayey S,11: very fine sand (10-15%), clay (~20•.,). medium stiff. low plasticity. ,;ray. moist to wet. sttatilied 

tstpllog.xls 
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uses 
Symbol Comments 

GP 

(NI contains rome orysnic fragments, mixed 

SW contains some brick fragments, mixed. 

{Ml) contains wood debris betc,,,, 5.0', mixed 

Cl contains som" decaying tree fregments Oimb$), organics (estuary gra~~'?) 

GP 0.2' asphatt cover 

SW 

SW wood planks @ 2.2' {fonner platfonn}- extends 1 a· S & 14' NW 

SW.{;W fissile wood layer (cnarcoalized?) from 5-6' (saturated w/creosote/PH produCI) 

(SP) predominMlly wood debris 

ML-CL produc:t in sampling spoon; 1-2" product floating on water sl.lface 

GW-SW 0..2' a'llha.lt cov8t"; gravel COl'lllltll in<teases wldef,lh 

SM contain$ some ocganies 

SM 

(ML-CL) p(8<1omin.8nlly wood debris, logs. limber, chips 

SW contains some small metal/glass/conaele debris 

SP contains some small m8taVQIS$$ deb/is 

SW contains some small metal/glass/Wood debris 

SP contains some small melal debris 

SM 

(ML-MH) large dec.e.ying logs and boards 

GW note: TP i11 cen1er of former octagon fndn; appx. 1.5' beloW sun-ounding gra<le 

GW 

SW abundant wood debris below 6.0', wet at 7.(J 

(SW-SM) ref~al at 6. 5' (large limbets at bottom of TP) 

SW 

GW 

$P 

(SP/SM) 6.0-7.0 feet entirely wood debr\s(oo soil ma1rix) 

ML 

(ML) 

GP 0.4' asphall OOlll!t 

SW Soil stained from 0.9'-2.0'; conta~s metal debtis 

SW soil slained. oontaiM some woad debris 

- wood chips. pre!..sboard 

(ML) oomains abun'1ant wood debris 

GW-SW 0,3' asphalt oover. soil stained from 0-0.6' 

SW no odor below 4.0' 

(SW) s,oil c:,,ntent 2S-W% 

(Ml) 

SW 0.3' aspllall cove,: soil heavily stained, oontains abunelant gt= fragments 

GW oontains some small cot>bles (max. = 0.3'). 

SW oontains wood d,ebris @ 5. 5' -7. O" 

SW 

Ml contains decaying estuary grasses; layers of sandy clayey sill and si~y sand 

996098.00 



CRAFT 
5/24/01 

Test Pit 
Number 

TP-10 

TP-11 

lP-12 

TP-13 

TP-14 

TP-15 

Tl'-16 

TP-17 

TP-18 

Test Pit 
Location 

Adjacent to 
former vault/ 
metal <::rusher 

Gri<ILOOllion 

Grid Location 

Grid Location 

Northeast side 
of rormer ted 
brick building 

Grid Location 

SW side red 
brick buildng 

Grid Location 

Grid Location 

Unit 

Depth Oepths 
(feet} lffft) 

10 0,0-9.0 

9J).10.0 

10.D+ 

10 0.6-2.8 

2.9-$.0 

S.11-8.0 

ll.G-10.0 

10 0,0.f.5 

,.~ 
3~.o 

G.0.10.0 

010.a 

10 O.CM.O 

4.11-6.0 

$.0-7.0 

7.0-10.0. 

,o 0.0-9.0 

9.0.10.0 

10.0-10.5 

10 0.0-4.0 

•. 0-8.0 

8.o.10.0 

@tO.O 

3.5 0.1)-3.S 

10 0.()..1.4 

..... 1.0 

1.o.a.s 

8.5-10 

10 0.0-l.3 

•. ~.5 

6.S-1-3 

7.&-10.0 

Notic&abte Water OVM Soil Sample 

Odon,<>i S1'111t>n11>1 (ppm) Numbe,l"l 

NONE NS 4.1 TP-10-0-1 

NONE NS 0.8 TP-10-2.J 

S PH bolow 6.0 ss 13.8 TP-10-4-ti 

MOO PH NS 145 TP-10-6-10 

MOOPH NS 

NONE vss 212 TP-11-0-1 

NONE ss >20007 TP-11·2-3 

NONE ss 26.1 TP-11-4-ti 

st,$ PH ss 
7.0 TP-11-6-10 

SPH HS 

NONE NS 118 TP-12-0-1 

NONE NS >2000'> TP-12-2-3 

NONE NS 80 TP-12-4-6 

NONE NS 
11,8 TP-12-6-10 

NONE NS 

NONE NS 14817 TP-13-0-1 

NONE NS >2000? TP-13-2-3 

NONE NS >2000? TP-13-4-6 

NONE NS 
415? TP-13-6-10 

NONE NS 

NONE NS 5.6 TP-14-0-1 

HONE NS 105 TP-14-2-3 

NONE NS 38.3 TP-14-4-6 

SI.PH NS 
34.8 TP-14-6-10 

d&aytng o~an1c NS 

NONE NS - TP-1$-0-1 

- TP-15-2-3 

NONE NS - TP-15-Hi 

l«>NE NS - TP-15-6-10 

NONE NS 

\ISPH MS - TP-16-0-1 

\ISPH HS - TP-1&.2,3 

NOOE NS - TP-17-0-1 

$1.Ptl@S.o' NS - TP-17·2·3 

NONE NS - W,17-4-6 

NONE NS - TP-17-ti-10 

NONE NS - TP-18-0-1 

NONE NS - TP-18-2·3 

NOIIE NS - TP-18-4-6 

NOIIE NS - TP-18.(,.10 

APPENDIXB 

SUMMARY OF TEST PIT OBSERVATIONS 
Fonner Tacoma Metals Facility 

Description 

Fill•Sandy Gravel. weU-grade<l gravel (SS-60%), wetl-graoed sand. dense, gray. dry to moist. mixed 

FilJ:wood debris (wood chips, timber. maoulactured wood) 

Silly Sand. fll\8 sand. dense, gray/brown. wet, stratified(?) 

fitl=Gravelty Sand. fine to medium sand. well-graded gravel (25-35%). loose, brown. dry, mixed 

Filta-Sandy Gravel. well.graded gravel (5'5-65•A). weU-graded sand. de11se. brown. d:y. mixed 

Fitl:GraveHy Sand. fine to medium sand. w~ll-graded gravel (1S-20%). silt (<10%), medium der\$6, b«lWn. dry mixed 

Fill=wood debris. silty sand to line sand matirx, medium dense, light gray/brown, mois1. mixed 

Filr-Gravelty Sand. well-grac:lecl sand. ¥1811-grade<l gra,el (35-40%). loo$$. lltl:lwn. dfy, mixed 

Fill=medium Sancl, eome gravel (<10'llo). loose. gr8)'. dry, mixed 

Fil~Silty Sand, very fine sand, fine gl"3\/el (S.10%), medium dense, ligl>\ gray/brown, dry 10 wet 

Fill=wood debris, sandy dayey sitt matix, very r- sancl (-15%). clay (20%~ medium $lift", very son, gray. wet. mixed 

FilJ:wood debris. clayey silty sand malb(_ very fme s,,nd, sitt (30-40%), clay(10-15%). loasa, gray, wet. mixed 

fill•Sandy Gravel we11-9racled gravel (55-t.5%). sift (<10%) wetl-gra<!ed ,ia.,d. toose, brown, dry, mixed. eonlains ashes 

Fill"-medium Sand. contains some fine sand, some fine-medium gravel (-5%).1005$. de!1<gray, dry.mixed 

Fill•Fine Sand, poorly-graded sand, medium dense. light brown. dry. slight Fe-0><idalion mottling 

Fili'wood debris. fine sand lo silly sand matrix, medium deose. gray. 1$ry. mixed 

Fill•Sanay Gravel, well-9<aded gravel (50-70%). well-graded sand. dense, gray. city to moist. mixed 

Fill•Sandy Gravel, well-9faded gravel (SS-60%). well-91aded sand, Sitt (-10%) and Clay (-5-10%). deose. moist-wet 

Fillaawood debris, silly sandy gravel matrix. wet 

Fill•Sandy Gravel. well-graded gravel (55-60%), well.graded sand, medium donse lo dense, gray, dry, mixed 

Fill•Gravelly Sand, f1ne lo medium sand, well.graded gravel (30-3S%). medium dense, brown. dry, mixed 

Fill=wood deb<is, ssnay silt matlil<, v. ftne sand (-30-45%), clay (-10%), saft, ljray. wet moderately plastic 

Silly Sand. fine to medium sam:t silt (30-35%). medium dense, gray, moisl 

Fill=Graveny Sencl/Sencly Gravel, weD-graded gravel (4:,.SS%). we1'1!rad8d $Md, medium dense to ocnse, brown/graylblacl<. moist to wet, mixed 

Fill=San<1y Gr.ave!, weD graded gravel (55-65%) medium-course uod. denS<l. mixed 

Fin=Gravelly Sand. fine-medilffl sand, subroundeo-subangular gravel (2().35%), medium dense. moist 

Fill"WOOd debris (logs. pressboard. chips) in silty sand matrix, fi~edium san<I. sitt (10-20%) loose, medium-4ense, wet 

Sandy Clayey Silt, very f,ne sand (25-30%) medium stiff, mod-plastic. grey, mo;st laminar. wlorganic:s (marsh grass?) 

Fill•Sandy Gravel, well graded gravel (55.00%), medium-o::,urse sand. moist, mixed, gray 

Gravelly Sand, fone...,,edium sand, well graded gravel (30-35%) medium dense. moist, mixed 

Fill;wood debris. silty sand matrix (15%). medium-<lense. moist. mixed 

Silty Sand, fine-medium sand. (10.20%) sill, laminated/stratified, modium dense-<lense, moist. some organics (esturary grasses) 

tslptlog .xis 

uses 
Symbol 

GW 

-
SM 

SW 

GW 

SW 

{SM) 

SW 

SP-SW 

(SM) 

(Ml) 

(Ml) 

GtN 

SP 

SP 

(SP-$M) 

GW 

GW 

(GM) 

GW 

SW-{SW) 

(Ml) 

SM 

SW-GW 

GW 

SW 

(SM) 

ML 

GW 

SW 

(SM) 

SM 
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Comments 

0.4' asphalt COIie< 

No so~ matrix 

contains dec:aying estuary grasses 

C()('ltSins some wood fragmenl$ and metal debris 

free oil pr()du<::t layer et 9.8' bgs {dear amber f,quid, 0.3' tl'lid<) 

oontains metal dd:ris 

contains some smaa debris 

oontains abundant wQOd (lebris: bedding planes noted 

old boafOS, timber, wood ch;:,s 

contai!\S Wood planks, timber, menu!. Wood 

contains abundant met.el debri$ 0-0.6' 

c:ontains some ,;mall wOOd & glass debris 

.. . 
logs. board£, limbers; matrix '14 dea"eases wi1h deplli 

SW layer at 2.0-2.5' 

2 steel pipe$ in TP Iha! are perpen<lic,,,Lar ta fomier nod brick bldg. oooaete vault; 

1 pipe (12.dia.) is 7.~ and ath8r(6" dia) is 13.S from 'south' end of vautt; 5.0' bg& 

oontains wood debris 

wood c:l'lips, limber. pressboard 

oontains abundant wood fragments from 6.0-8.0' bgs 

wood ~mber$, logs, ctlips 

l'l8live material? 

Q.4' 3$pl\att oover; contains abundant auto/mad\inery batl8fY casings; heavay stained: water 
perdled in TP@2.S' bgs (remainoo perc:hed lo, 6 days); possible vaun (40'x17') on west.em side of 

foime< red bri<:k building 

heavily stained blaci< trom 0.1.s· 

wood fragments@6' 

Water al 7 .S •• native male<ials? 

contains brl(:k fragments; wood fragmenls above 6.0', abundant below 6.0' 

limbers. wood chips, boards 

native materials? 

996098.00 



ORAFT 

5/2"4/01 

[Ela 
TP·19 

Grid Loealion 

Tf>-20 
Grid Location 

TP-21 
Grid Location 

TP-22 
Grid Localion 

TP-23 
Gfid location 

TP-24 
Grid location 

TP-25 
Grid Location 

TP-26 
Grid LOC3tion 

TP-27 
Southeast of 
fonne,-UST 

area 

Unit 
Depth Depths 
(t.et) (feet) 

,a.s 0.0.2.0 

2.0-8.0 

8.0-9.0 

9.0-9.5 

9.5-10.5 

10.5 0.0.2.2 

2.2-4.3 

4.3-6.0 

6.0-7,5 

?.>10.S 

10 0,0,3,0 

3.0.5.0 

5,0-7,0 

7.0-10.0 

,o O.lM.O 

4.0-M 

5,0-7.0 

7.G.a.O 

8,0.10.0 

10 0.0-2.0 

2.0-7.0 

7.0-3.0 

8.0-10.0 

10 0.0-2.0 

2.0.5.8 

$.8-8,0 

8.0.10.0 

10.3 o.~., 
4.1~.8 

6.8-3.0 

8.0-9.8 

9.~10.3 

10 o.~.5 

~.5-6.0 

6.0-S.O 

8.0-10.0 

10 0.0-2.0 

2.0-5.5 

5.!>-9.0 

9.0-9.$ 

9.t>-10.0 

Notlceable Water OVM Soil Sample 
Odon;<<! Slle-en"'1 (ppm) Numi>er4 

NONE NS - TP-19.0.1 

NONE NS - TP-19·:l·3 

NONE NS - TP-19-4.S 

NONE NS -- TP-19-6-10 
NONE NS 

NONE NS - TP-20-0-1 

SLPH NS - TP-20.2-3 

NONE NS - lP-20-4-o 

NONE NS - TP-20-6-10 
NONE NS 

NONE NS - TP-2141 

NONE NS - TP-21·2·3 

NONE NS - TP-21-4-6 

NONE NS - TP·21~10 

NONE NS - TP-2241 

NO!'IE NS - TP-22-2-3 

NONE NS - TP-22-4-6 

NONE NS - TP-22-6-10 

NONE NS 

NONE NS 0.0 TP-~1 

MOOPH NS i9.4? TP-23-2-3 

NONE NS 13.4? TP-23-4~ 

NONE NS 17.2? TP-23-8-10 

NONE NS 1,4? TP-24.0.1 

NONE NS 10.6? TP-24-2-3 

SL ORGANIC NS 5.6? TP-24-4-6 

NONE NS 4.3? TP·24-6-10 

NONE NS 17.8? TP-25-0,,1 

NONE NS 148? TP-~2-3 

NONE NS 163? TP-25-4-6 

NONE NS 3.5'? TP-25-6-10 

NONE NS 

NONE NS 122 TP-~1 

NONE NS 13.3 TP-26-2·3 

NONE NS 1171 TP-~-6 

NONE NS 65.6 TP-26-8-10 

MOPH MS >2000? TP-27-0-1 

VSL NS 566 TP-27-2-3 

VSL NS 22.3 TP-27-4-6 

NONE NS 17.6 TP-27-6-10 

NONE NS 

APPENDIXB 

SUMMARY OF TEST PIT OBSERVATIONS 
Fonner Tacoma Metals Facility 

OesctipllOl'I 

Fill- Gravelly Sand. fine-medium. well graded gravel (25-45%). loose, dry, mi><ed 

Fill•Gravelly Sand. fine-medii.n, sand. well.graded gm.el (30-40%), med...,, dense. dry. mixed, b<own..lght btown 

l'ill•Gravely Sand. well-graded gravel (4$-60%), medium dense. dry, mixed. medicrn-coarse sand 

f'ill=Gravelly Sand. r111e-mediun gravel (25-35% J dense, ary, mixed. gray 

Clayey Silly Sancl. fin&-medium sand. silt (2s-3S%), Cl8y (10.15%). lamina18<1. medium dense, stiff. moist, gray 

FiU=Sancl)' Gravel. g-avel (50-60%). mediwn course sand. de<lse. compac1ed, moist, mixed 

FiU=Sancly Gravel/Gravelly Sand. well.graded gravel (4S.SS%). well gaded sand, dry, dense. mixed. stained 

fill= Sandy Gravel, 50-60% gravel, oourse sand, dense. compacted. dry, mixed 

fill=Sandy Gravel. 55-60% gravel. some sand 40';{, sit. moist. dense. mored 

Fit!- debris in &andy clayey s.h matrix 115-25%). medium-~iff. wel. cµy 

Fia=G<avelly Sand, me<lium-course sand. gravel (20-25%}. loose, <fly. moa,d, b!o,lm. 

f'iU=GnlV&lly Sand/Sandy Gnlvel, well 9f'SICIQd gravel (4S-EO%}, cl11t1se. ay. brown, mixed 

Fin•Gt.iovelly Sand. medium sat'lcl, fin&-medium gr.wet (10%), loose, dry. gray 

Fill=wood debris. matrix 10-1$%, ll,Sflcl and silty santlwi111 clay, loose. dry, mixed 

Filt=Gravelty Sand wl ash cinders. pooc1y graded fine-medil.fn sand. well-graded gravel (25-30%}, IOOse, dry, mixed. brown, stained 

Fill=Sandy Gravel • well grac:lecl gravel (55-00",I,), well-graded sal'ICI, clense, dry, mixed, t><VM"I 

Fill•Gravelly Sand. medium sand. fine-medium gravel (20%), loo,ie, dense, dry, mixed, brown 

Fill=Fln~ediun Sand. medi....,.. dense, dry, mixed, brovff'I 

Fill=wood debris, matrix 20%, brown sily sand. sitt (JO.JS%), medium oonsa. moist 

Fiu~San(ly Gravel, ""'!I graded gr,r,,,el (SD-65%), meda.m course sand. dense, mcisl mixed, gray 

Fill=Gravelly Sand/Sandy Gtevel, well graded send. well graded gravel (45-65%), clensa. mixed, staine<I. browr, 

Fiil"WOod debris, no soil 

Clayey Si~y Sand, ve:ry tine sand, silt (35%). clay (10%), medium dense, plestie fines. moi61-wet, laminar, some organics (grasses). gray 

Fill•Graveny Sand/8.lndy Gravel. well graded gravel (45-60%). well graded sand, dense, mixed, moist, brown 

Fiil=Gravelly Sand. well graded 9"avel (2540%), dense. dry, brown 

Fill=wood debris, darl< brown fine-medium ~ and 91ay silly fine sand malroc 

Sancfy Clayey Sill, 1111ry fine sane, (20%), day (20%), silt (60%), meoium-stiff, mode<ately plastic, gray 

Fill=Saoe!y Gtavel f1t1e~edium gravel (35-45%). ooarsa sand, dense. compacted, moist, brown 

Fill=Fine IO Medium Sand. some fme-rne<IR.tm gravel (<10'.4), medium-<len59. dry, datt( gray 

Fill- debris in sandy silt/line &and matriK (25%). very soil plastic. wtl, mixed, broWn 

FiU=S:andy Cta~ Sill. very fin& sa'ld (20,-30%), clay~). $1ifl. moo.91as\ic, mo~ w/o,g11nics (estuary QraSS<I&), bloCl<y, gray 

FiO"WOOd debris. no soil 

Fin•Gravelly Sand, well gra<led sMd, well graded medium !J'8vel (35-45%), dense. moist-dry, brOWn 

Fin•Gt.avelly Sand. medium-¢0u~e ssnd, wen graded !19"81 (30-35%), conlSins charcoal. medium dense. dry, elk. Gray 

Fill•Silly Sand. sift {30%). medum s1iff, moist, mixed. grades to sandy sllt@7.0'. f11e $and (00%) 

Fill=Silly Sand/Sandy Silt. some clay (5-15%), veryfr,e sand, silt (35-55'1(,). <X>C1tain$ atMidant organic:$, dense, moist, gray 

Fill•Gravelly Sand. well graded sand, well graded meci1.rn ~avel (35-40%), dense, mixed, dry, brown. stained 

Fill•Sandy Gravel me-dium-<:OUrSe saoo. well graded gravel {50-55°,,.). dense, oompact, moist 

Fill=Gravelly Sand. medioxn-<::OUrSe sand. wen graded s:,avel (30-3S%). dense, brown 

fill?=Clayey Silt. day (2$-3S%). moist. sliff to very stiff. pla61ic,txown 

Fill?=Gravelly Sand. medium sancl, well graded gra.EI (30-35%). dense. dry, brown 

lstptlog .xis 
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oscs 
Symbol <:amments 

SW oontain.s brick and clemofisl\ed concl'e1e 

SW oonfains wMe bricks at 6.0' 

'iN/-OW 

SW 

SM-ML 08tive m81erial? 

GW 

GW-SW contains brick. metal and wood debris 

GW 

GM 
(Ml) boards. timbe<. ett"8, prassboarcl 

SW contant metal dllllri$, capacitors, and athet debris 

GW-sw QOl'llllil\s ~ of 38ndy sill. 

SW 

(SM-ML) wood dlips, boerds, timbers 

SW Contains metal debris. stained, oxidize<! (Cu) 

GW 

SW 

Sf> 

{SM) logs, tinbers, dlips; entirely wood de~ 8.0-10.0', matrix present al 10.0' 

GW -
GW.SW oonteins metal <leb<is 

- logs, Clips, timbet, boards 

ML ri91ive malarial? 

@JV-SW IXll"llains same brid< debris 

SW 9ravel content inc:teases with d8ptll 

(SP-SM) woo<1 ch~. timber 

Ml native materials? 

SW 

SP 
(ML} timt><lr. togs, wood cnips, wood dusl 

ML 

- iogs, chi,s. dust, timberll 

SW 

SW 

SM-ML some woo<! deb<is 

ML abundant wood debris al 1 rJ 

SW contains metal debris 

(iW sfight ur>kl>own oder (detergent-like) 

SW 

Ml native mstenal? 

SW native material? 

996098.00 



DRAFT 
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Te.st Pit 
Numb« 

lP-28 

TP-29 

TP-30 

ll'-31 

TP-32 

TP-33 

TP-34 

TP-35 

TP-36 

Teet Pit 
Location 

Grid Location 

Grid Location 

Southoomer 
of former 

foundation 

Goo Location 

Westoomer o 
former 

foundation 

Grid Location 

Grid Location 

Grid location 

Grid Loc.ition 

Depth 
{ffft) 

10 

10 

10 

10.3 

2 

10 

10 

10 

10 

Unit 
Depths Noticeable Water 
(feet! Odorsl'O Shffft\bl 

0,0.0.9 NONE NS 

0.&-3.$ VSPH MS 
3.5-8.0 NONE NS 

8.0-9.0 NONE NS 

9,0,10.0 NONE NS 

O.CM.S NONE NS 

~.5-7.0 NONE NS 

7.M.O NONE NS 

8.0-10.0 NONE NS 

0.0-1.8 MOD PH MS 
1.&-6.0 NONE NS 

S.0.7,0 NONE NS 

7.0-8.0 NONE NS 

8.0-9.D NONE NS 

9.0.10.0 NONE NS 

0.0-2.2 MOO PH MS 

2.2-6.0 NONE NS 

6.0-7.0 MOD ORGANIC NS 

7.0-9.0 NONE NS 

9.0-10.3 NONE NS 

0.0-2.0 MOO PH MS 

0.0.2.0 NONE NS 

2.~.5 NONE NS 

4.~.o NONE NS 

6.0-7.0 NONE NS 

7.0-10.0 NONE NS 

o.~.o MOO PH MS 

4.CMi.O NONE vs 
6.o-8.0 NONE NS 

a.0-10.0 NONE NS 

0.0.1.0 NONE NS 

1.o-6.0 NONE NS 

6.0-7,8 NONE NS 

7.3-9.0 NONE NS 

9.0.10.0 NONE NS 

O.G-4.6 NONE NS 

4.6-7.0 NONE NS 

7.0-9.0 IIIOOCREOSOTE HS 

9.0-10.0 NONE NS 

OVM Soll Sample 

{ppm) Numlle~ 

2.4 TP-2S-0-1 

58.4 TP·2S-2-J 

8 TP-28-4-6 

5.3 TP-28-6-10 

1100? TP-29-0-1 

560? 11'-29-2-3 

480? TP-29-4-6 

- TP-2!H>-10 

- TP-30-0-1 

- W~2-3 

- TP~ 

- TP,3Q.6.10 

- TP-31-0-1 

- TP-31-2,3 

- TP-31-4-6 

- TP31--<i-10 

-
- TP-324-1 

- TP-33-0-1 

- TP-33,2,3 

-· TP-33-<4~ 

- TP-33-6-1 0 

- TP-34-0-1 

- TP-34-2-3 

- TP-34-4-e 

TP-34-6-10 

- lP-35-0-1 

- TP"35-2-3 

- TP.JS-4-6 

- 11' .35-6., 0 

-

- TP-36-0-1 

·- T?-3&-2-3 

- TP-36-4-6 

- TP-36-6-10 

APPENDIXB 

SUMMARY OF TEST PIT OBSERVATIONS 
Former Tacoma Metals Facility 

Description 

Fit=Gravelly Sand. mediunl-<.eu<Se s3nd, wel graded gravel (4S-S0%), deii.,e. dry, bl'own 

FiU•Gravelly Sand, well graded sand, well graded gravel (40-50%). dense. <lty. brown 

Fill=Gravelly Sand/Sandy Gravel, medium-.::oursa sand, well 9taded gravel (4().$5%), denst>, moist. brown 

Fill=wood debris. clayey ~andy silt mstri,, ve,y fine sand (30%), clay (10-15%). medium stiff. wet. mad-plastic, gray 

Silty Send, silt (30-35%). stratified 

Fill=Sandy Gr.avel, well graaed gravel (S0-60%), medium-ooar.se sand. dense. moist, brown/gtay 

Fill-Gravelly Sand. fine.medium sand, well graded gravel (35-40%), medium-<!Mse, moist, blown 

Fiti..wooo debris, oo soil 

Sandy Clayey Sih, very flN $and (20%), clay (1 f>.20%), stiff. moist. plastic. laminar. contains orgsnics (estuary grasses) 

fill•Gravelly Sand, well graded ,sand, -~ gradeo gravel (30-40%), medium-dense, stained 

Fia•Saody Gravel/Gravelly Sand, medium..::ourse s.ond. well graded gravel (45-S5%), datls$, dry-moist. brOwn 

Hl=Gravetty Sand/Sandy Gravel, medium-<:OIJrSe san<I, well graded gravel (45-55%), del'lse, moisl, brown 

Fill•Siny Sand, s,11 (10%), dense. moizt. mixed 

Fill"Wood <19blis. brown silty sand matrix (20%). wet. dense 

Clayey Sandy Silt. day (15°k). very fine sand (30%), soft, medium stiff, plasti~ w/organics (eswrary gess), gray 

f'ill•Grave/ly Sana. wen gredecl sand, well graded gravel (30-40%), medium-<lel'\Se, steined, brown 

FiU• G<aveay Sand/ Sandy Gravel. me<lium-<xl\D'Se sand, well graded gravel (45-65%), dense, dry, gray 

Fill= medium ssnd w/ some gravel, poor1y gracie<I sand, fir,e-medium grav~I (5-10%), dense, dry, mixed, tirown 

Fill=wood debris, "o soil 

Clayey Silty Send/Clayey Sandy Sitt. si~ (40-55%). day (10-15%). very fine sand. dense, dry, laminar. oornains estuary grasse& 

F~l=Gravelly Sancl. well graded sand. well graded gravel (30-40%). dense. dry. heavily stained, brown 

Filt•Gravely Sand, well-graded gravel (20-30'14) 

Fill=Gravally Sand/Sandy Gravel. medium,course sand. well graded gravel (45-60%). der\$8, dry. brown, moced 

Fill•Grevelly Sand/Sandy Gravel, medium course sand, well graded gravel (45-60%). dense. dry, mixed. gray 

F~t=Silly Sand. very fine-fine sand, silt (:JO.JS%), dense. dry, gray/brown 

F~l=wOOd cl~bris, s,Jty sand matrix (15%), medium de<ise, mixed 

Fill•Gravelly Sand. well graded sand. well graded gravel (30-35%), dense. heavily stained 

FillaMedium Sand, well grad&d gravel (10...20%1, medium dense, mixed, brown 

Fill=wood debris, no soil 

Clayey Silty Sand/Sandy Silt, very fine sand, sitt (40-45%). dense/stiff, clay (20%), dry, slightly plastic, gray, estuary grasses 

Fill•Grave1ty Ssn<I. well graded sand, well graded 9ravel (35-40%), dense, moced, stained. dk. Gray, moisl 

Fill•Gravelly Sand, medium-a:iurse s.and. well graded gra,el (40-50%). dense, moist, brown 

Fill•Gravelly Sand, medium-course s;,nd, well graded gravel (20-3S%). m""10Jm del'lse, moist. dk. Brown 

Fol=wood debris. silty sancl (fine-medium 58"ld) mat,;x, medium dense, mois1, mixed 

Clayey Sal'ldy Sin, very fin,;; sand (20%), day (20%), stiff, moist, abundant organics (estuary grasses), gray, massive 

Fill•Gr:avelly Sand/Sandy Gravel. well graded sand, well graded gravel (35<i0%).<!e11se. mix8(j, brown/gray 

F,lt=Silty Sand. fine-medium 58nd. silt (15-20',-J. dense, dry. mixed, gray 

Fill"Wood clebris. fine-medium sand matruc (S.10%). medium dense, mixed 

Silty Fir,e-Medium Sand. silt (5%), poorly gracle<! sand. stratified, dense, a<y-rnoist. gray 

tstpUog.xls 
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uses 
Symbol Comrn,ml$ 

SW 

SN oonlains metal debris, he.rvily stained, (Cu) oxidation@0.9-1.2' 

SW<.W 

(ML) 

SM native material? 

GW 

SW 

- limber, wood <:hips 

ML nalive materiar? 

SW oontains abundant metal debris 

<,w.sw 

Gm-SW 

SM 

(SM) logs, boards, wood chips, logs 

ML native malecia1? 

SW contains abundant metal det><is 

GN-SW 

SP-SW 

- wood chips, timber, togs, boards, bark dust 

ML native material? 

SW contains abU)'ldant metal dew 

Refusal: oonaete pad @Z Paci exten& for 25,50' N, E. s. w, of Test Pit 

SW contains abundant metal debris, gl3s.s, styrofoam, bric!<, and wood 

SW-GW 

SW-OW 

SM-Ml 

(SM) iogs, timber, Chips. bOanle 

SW ccnt8/ls abundant metal debtis-car perts, sheet metal, ceble, wire 

SW 

- bootds. wood $!'lip$, bal1< dust. timber 

ML natille materials'? 

SW some met:al debris and oxidation staining 

SW 

SW 

(SM) 

ML native materials? 

s~w heavily stained from 2.7 lo 3.4' 

SM 
(SP) logs, limber, chips, boatds 

SP-SM native material? 

996098.00 



DRAFT 
5/24/01 

Test Pit 
Number 

TP-37 

TP-38 

TP-39 

TP-40 

TP-41 

Tf>-42 

TP-43 

TP-44 

TP-45 

TntPit 
Locadon 

Grid Location 

Grid location 

Grid Lcxa!ion 

Grid Lo<:alion 

G1id Locatior1 

Grid Loeation 

Grid Location 

Gr.id Loeatior1 

Gnd Location 

Depth 
(fe«) 

10 

10 

10.S 

10 

11.8 

10 

10 

11 

10.5 

Unit 
Depths Nolle.able 

{l'fft} Odons1,. 

0.0-0.$ NONE 

0.5-3.3 I.IOOPH 

3.3-4.0 NONE 

4.0-5.2 NONE 

$.2-7.0 SlPH 

7.~.o SL ORGANIC 

8.0-10.0 NONE 

0.0-3.0 NONE 

U-$.5 NONE 

5.S4S NONE 

U-10.0 NONE 

0.0-1.8 NONE 

1.W.O NONE 

3.0-S.2 NONE 

5.2-7.0 NONE 

7.0-10.$ NONE 

C>.M.O t.lOOPH 

4.1).6.0 NONE 

5.o-6.0 NONE 

6.0-7.0 NONE 

7.0-10.0 NONE 

o.~.o NONE 

6.0-9..0 NONE 

11.0-11.S NONE 

0.0-8.8 NONE 

U-10.0 NONE 

0.0-3.$ NONE 

3.$-4.2 NONE 

4.2•7 .. 0 NONE 

7.0.SJ:J NONE 

9.0-10.0 NONE 

0.0.2.2 NONE 

2.2.SJ:J NONE 

&,0-8.0 NONE 

a.0-11.0 NONE 

0.0-3.0 NONE 

3.0-7.0 NONE 

7.0-8.5 t<ONE 

8,!>-9.2 NONE 

92-10.5 NONE 

Water OVM Soil Sample 

Sheen°'1 (ppm) Number141 

NS 1010? TP-sl7-0-1 

ss 781? TP-37-2-3 

NS 

NS 820? TP-37-4-6 

NS 
6007 TP-37-6-10 

NS 

NS 

NS 825? TP-38-0-1 

NS 700? W-38-2-3 

NS 965? TP-38-4-6 

NS 1!00? TP-38-6-10 

NS 2000? TP-39-0-1 

NS 2000? TP-39-2-3 

NS 665? Tf>-39-4-6 

NS 780? TP-39-6-10 

NS 

ss - TP-4I0-0-1 

NS - TP-40-2-3 

NS - TP-40-4-6 

NS - TP-40-0-10 

NS 

NS - TP-41-0-1 

- TP-41-2-3 

NS - TP-41-4-6 

NS - TP-41-6-10 

NS - TP-42.0.1 

- TP-42-2-3 

- TP-42-4-6 

NS - 11"-42.&.10 

NS - 11""43-0-1 

NS - TP-4~2-3 

NS - TP-43-4-6 

NS - TP-43-6-10 

NS 

NS - TP-44-0-1 

NS - TP-44-2-3 

NS - TP-44-4-6 

NS - TP-44-6-10 

NS 0 TP-45.0...t 

NS a TP-45-2-3 

NS 0 TP-45-4..; 

NS 0 TP-45-6-10 

NS I 

APPENDIXB 

SUMMARY OF TEST PIT OBSERVATIONS 
Former Tacoma Metals Facility 

Oeseription 

csrc 
Rll•Grave!loj Sand, well graded sand. well graded gravel (35-40%), dense. mixed, brOWn 

l'ill,Gravelly Sand. well graded sand. well graded gravel (30-40%), dense. dry. mixed, gray 

fill,Fine-Medum Sand. trae& 11avel 13-5%), loose, d<y. brown/charcoal gray 

fin,Fm~ Sand, medium-course gravel (10%), dry, brown 

fifl"WOOd <lelris. medum.fine sand malrix (5%) 

ClayEJY ~ Sill, very f,ne sand (30-40%), clay (10-20%), sit (40-50%). very stiff, dry, mod-plastic, gray, estuary grasses 

l'"~l•Gr.avelt,Saand, line-<nedium sand, well-graded gravel (20-2S'l4), loose-medium dense. dry, brown 

fir-Medium Sand, =e gravel (5-10%), some fine sand, loOsa, <JI)', brown 

fill=wood di!l>ris, silty sand ma!rix (20%), fine-medium sanc1, silt (15-20%), medum-<ler!ff, dry 

~<f..n S&nd, sllt (10%), non-plastic fine.s. medium-<lense. moist. gray,~. contains estuary grassas 

Fiff•Fine-Mdlm Sand. well-<;iraded gl'&vel (1!>25%), poorly graded sand,'°"""· dry, brown 

Rl=Gravel!)'Sand.'SandyGravef w/ cobble (0.7"). well graded sand, well graded grav&I {40-55%}, dense. dry, brown 

Fdl=Fine~m Sand, trace well graded gravel (3.5%), loose, dry, brown 

Rll=wooddebris, bn:,wn fine-medium sand to silty sand malli>< (5-1S%) 

llledium.-.r.se sand, medium dense, wet 

f'~l,Gravell)'Sand, weH graded send, well g,aded gravel (30-35%). dense. stained 

Fi~=Gravellysand, medi<Jm--00urse sand, well graded gravel (40-45%~ dense. moilst, ,l'i1'/, mixed 

fiQ:m&dium Sand, charcoal grayfmatNi&h, loose. dry, massiv& 

fi&=woocl tlellris, no soil mattix 

Fine.folledium Sand, some sill, contains e.stuary grasses, dense, d,y, <;1"'1, st,atified 

F"IIFGravolly Sand, medium-course san<l.well graaed gravel (40-50%), dense, moist, gray 

Fin~Fine-Medum Sand, fine.ffledium gravel (10-15%), poorly graded sanr:l,medium dense, dry, mixed, gray 

F~r-wood <letris. no soil matix 

Fill-Grav~lySand, medium-course sand, well graded gravel (3S.SO%}, dense. moist, gay, mixed 

Fil""""°'1 d!tris, no soil matrix 

FillacQmVEIJ), Sand, -a graded san<I, well graded gravel (30-35%), dense, moist. mi><ed, stained, dk. a,-n 

Fil=GmvellySand, meaium-<>CMSe send, weU graded gravel (40-40'4), dense. mois~ grayll:>rootn 

IFll,Medi......COUrse Send, medium gravel (5%). madium-donse, moist, dk gray 

FiR=wood dEllris, brown silty sand/sandy silt matrix 

Ctayey Sandy Sitt. very fine sand (30%), clay (10%), plastic fines. soft-medium. stiff. moist-wet. lamina,, contains estuary grau 

FdlaGravelySand, well graded sand, well graded gravel (20-45%), derlse, dry, mixed, brown 

Fil~Finl:>-Meds.m Sand, trace well graded gravel (3-5%), loose, d<y, l)(OWn 

Fill--wcod ddris, sand/clay/sill mattix 

Mcdium-Cotne Sand, medium gravel (S%). meoium<1ense, moisl, dk gray 

F"ilr-G~ Sand, finlH!ledi'1m sand, w8111Jtaded gravel (15-20%), loosEI. dry. brown, mixed, stained 

F'iff•Gravelly S&!l(I, well graded sand. well graaed gravel (30-35%). medium dunse, <Sty, light brown 

Rl=wooddebris, clayey sandy si~ mattoc at 8.0' 

Clayey Silty Sand. very fine sand. plastic fines, silt (30-35%). cr~v (10-15%), medium dense, moist. some o<gani~. gray, laminar 

Med;um-Ccuse Sand, trace fine gravel 13%), medium-aense, moist,wet. dk gray 

tstpttog .xis 
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uses 
Symbol Commtt11$ 

GW 

SW contains metal debris and brick 

SW 

SP 

SP-SW abu'ldant \HOOd debri, 

(SP) Jogs. limber, chips, boards 

ML native malerillt? 

SW cootaim metal debris 0-2', chareoal cinde<s 1.5-2' 

SW.SP 

(SM) 1o99, m1ber, boarda, wood chips; pUing in test p~ from 6.D' down 

SP-SM na!iv8 materii,1? 

SW sleg materiel 1.6-1.8' 

SW-GW 

SP 

(SP.SM) timbenl. logs. d\ips, boards 

SP n81ive material? 

SW oornains abundant.molal and brick debris 

SW 

SP 

- logs, chips, ba,S.. ijmber 

SM contains silty sand lenses, native materiel'? 

SW 

SP contains some wood dabli8 

- logs, timber. chips, dust 

SW 

- timber, wooer cllips, boa<ds, sawdullt. betk 

SW oonlain& metal and brick debris, Cu oxidation stains 

SW 

SP 

(SM-Ml) logs, chips, timber, boards. no soil below 7 .8' 

Ml 

~ 

SP 

(ML) board, logs, d'lips: matrix 2S-35%@ 7.a. enlirely wood 6.0·7.0' 

SP ..alive ma!e<ial? 

SW oontail'IS metal, brid<, and ooncrete debris 

SW 

(Ml) no soil a1 7.0.S.D' 

Ml native materiat7 

SP native material? 

996098.00 



DRAFT 
5/24/01 

T9$1Pit 
Number 

TP-46 

TP-47 

ll'-48 

TP-49 

TP"50 

TP-51 

TP-52 

TP-63 

TP-S4 

Test Pit 
L«aliM 

Grid LOc.llion 

Grid Location 

Northwest 

=etof 
p(Operly 

Fonne< 
creosoling 
plant area 

Soulhof 
NMW.J(north 

<:Orne<) 

SWColTl91' 

East of 

TP-5 

Nor1h of 

TP·S 

Eas! of 

TP-7 

l)q,lh 
{fe,!1) 

10 

10.5 

8.S 

,o 

10 

8 

10 

7 

10 

Uni\ 
Dq,!lvs Noticeable Walet OVM 
(feetl Odons1'4 Sheen°" (ppm) 

OJ>.2.5 NONE NS 0 

2.S.3.4 NONE NS 0 

U-5.9 l.100HC MS 0 

S.9-6.6 NONE NS 0 

8.$-10 NONE NS 

0,0.1.4 NONE NS 0 

1.+8.0 NONE NS 0 

0 

8.0-10.5 NONE NS 0 

0.0.U NONE NS 0 

1.4-4 .• NONE NS 0 

•. ~5 SLPH MS 0 

0 

0,0-:2.0 NONE NS 0 

2.11-3.3 St PH NS 0.2 

3.J-7.0 VSCREOSOTE HS 6.5 

7.0-10.0 VS CREOSOTE HS 1.7 

O.o-3.3 NONE NS 0.4 

3.3-6.l SLPH NS 0.2 

6.3-7,5 tlONE NS 0 

7.MO MOO CREOSOTE ss 0 

D.~1.0 NONE NS 0 

1.Q..4.3 NONE NS 0 

•• 3-5.0 NONE NS 
0 

5.0-6.S NONE NS 

6.5-6.0 NONE NS 0 

0.0-0.e NON~ NS 0 

0.&-1.6 NONE NS 

1.&-2.2 NONE NS 0 

2.240 MOO CREOSOTE MS 2.3 

5.0-10.0 MOO CflEOSOTE MS 2.S 

O.o-2.3 NONE NS 0 

2.W.8 NONE NS 0 

3.M.5 NONE NS 0 

~.>7.0 MOO CREOSOTE MS 1.2 

0.0-1.S NONE NS 0 

1.>3.0 NONE vss 0 

3.0•5.2 NONE NS 
0 

5,2-o.O NONE NS 

6.().10.0 VSL ss 0.6 

SoitSampkl 

Number'° 

TP~1 

TP-46-2·3 

TP-464-6 

TP-46-6-10 

TP-47.0.1 

TP-47-2-3 

TP-47-4-6 

TP-47~10 

TP-48.Q.1 

TP-48-2-3 

TP-48-4-6 

TP-48-6-8.5 

TP-49-0-1 

TP-4~2-3 

TP-4~ 

TP-49-6-10 

TP-~1 

TP-50-2-3 

TP-504-6 

TP-50-6-10 

TP-51-0-1 

TP-S1-2-3 

TP-51-HI 

TP-51-6-8 

TP-52-0-1 

TP-52-2-3 

TP~ .. Hi 

TP-52-6-10 

TP-53.0.1 

TP-Sl-2-3 

TP-53-4-6 

TP·53~7 

TP-54-0-1 

TP-54-2-3 

TP-54-4-6 

TP-5-4-9-10 

APPENDIXB 

SUMMARY OF TEST PIT OBSERVATIONS 
Fonner Tacoma Metals Facility 

DIIGCriplion 

fill=Gtavelly Sand, well graded sand, well graded gravel (20.25%). denze. mixed, datl< brown 

Fill•G<avelly Sand, well graded sand. we119,aded g,avel (35-40%). dense. mixed. dry, brown 

Fill=Gravelly Sand, well graded san.:I. well graded gravel (25.;35%), dense, mixed, cllarwal gray 

fill•Gravellv Sand, well graded sand, well graded gravel (40-45%), dense. moist. gray. mixed 

Fill=wood deb<is, no soil matrix 

Fill•Medium San<I, some gra,el (5%), loose, dry, brown 

Fill=Gravelly Sand, medium.c,ourse sand, well graded gravel (35-50%), dense, dry, brown 

Fill-ood <leb<is, brown silty sand matrix (30%}, f1t1e-me<1ium sand, &ill (35%) 

Fill•Gravelly San<!, well graded sand, well graded gravel (30-35%), der,se, dry, btOw,\ 

Fill•Fin9-Meodium Sand, some fine-rneditlm gravel (<5%), loose, dry, gray 

FiU=wood deb<is, silty sand matrix (<10%), moist, mixed 

Fill•Gravelly Sand, well graded sand, well graded gravel (40-50%). dense, dry-moist. gray 

Fill•Gravelly Sand, medium sand, well g<ade<I gravel (25-JO%), dense, dly, mixed, gray 

Fill=Fine-C<M&e Sand, well graded gravel (20.25%), clan< gray 

Fill"WOOd <jebfis. brown silty sand metl'iK (10,30'4), loose. moisl. miJ<ed 

Fill=<.tavelly Sand. me.:lium-<0arse sand. well graded gravel (3>15%), dry, mi•ed. gray 

Fill=Gravelly Sand, medMTI-coarse send, well 9r~ded gravel (2~35%}. medium-<lense, stained. brown. mixed 

Fill:Gravely Sand, well graded sand, well graded grav&I (25-30%), si, (30'A). wet, mixed. brown 

fit~wood debris. silly sand matrix (20,40%), very fine to fine send, brown. n gray. wet, sandy clayey sin matri,c@ 'i1 

fil!;Sendy Gravel, well.graded gravel (60-65%). fino to medium sand, <10% t,nes, loose, brown, dry, mixed 

fili"Sandy Gravel. well.graded gravel, fine to medium sand (40-45%), gray 

Fill~Fine Sand, poorty graded san,;t, some gravel (<5%). broWYl, mixed 

Fill=Fine Sand, sand/sWClay mixture, 15-20% wOO(I detl<is 

Fill=wood <lebtis. silly clay maftix (>20%), brown. wet 

Fill•Sandy Gravel. well-graded 9ravel (55.60%), gray/brown, dsy, mixed 

Fill.Sandy Gravel, well.graded gravel with sand/silt. dark brown. dry, mi•cd 

Fill•Sand)' Gravel well.grad!KI gravel, gray. <lry, mixed 

Fill=wood debris, dayey sandy silt matrix (10-20%) 

Fill"WOOd debris, silly/clayey matrix (10%} 

Fill=San<fy Gravel, well-graded gravel (55.60%) with sandy matru;. grayib!OW'I, dry, mixed 

Filr?-..Sitty Clay arid Fine Sand, layeted, ha<d, =bly. ligl'lt brown 

Fill?=Silt, isolated small pods/lenses of fine sand/silt/clay 

Fill?=Gravelly Sand, sall<l lo fins g,avel material, cumbfy, granular texMe, da,1< broWn. mixed 

Filt,,Sandy Gravel. well graded gravel wtth sand and some Sitt, b<'own/Lan, dry, mixed 

Fill=Sand)' Gravel, well graded gravel with sand and silt. dark brown 

Fill•Fine Sand. poorly graded sand. some gravel {5%). uniform leX!Ure 

Fillawood deb,is, silly/clayey matrix (5°4), red/brown 

Fillawood debris, silty/clayey matrix (5-10%) 

ts(ptlog.lCIS 
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uses 
Symbol Cocrmenl& 

SW contains some metal dabns and Cu oxiclizalion, stained 

SW contains metal debris 

SW ab~ metal end glass ttt!blis, heavily staine<l 

SW 

- logs. timbet', boards, chip& 

SP 

SW 

(SM) timber. boards, ch~ 

SW 

SP 

(SM) wood ch~ tloards, ban<, wood dust 

water at 7.4', he;r,y sheen <>n water surfoo8 

SW 

SW 

SW heaVily stained, loc:ally saturated with PH/creosote prooucl, <Xintial'IS wood debris 

(SM} wood ¢hips, boards, ball<; wale<@ 8.S. PH produd on surface; heavily slaine<I 

SW 

SW a>ntains wood, brick. slag, cable, glass debris 

SP.SM contains 45-65% wood debris 

(SM-Ml) chips. boards, timber 

GW some melal and ruboor debris 

GW 

SP 

SM-ML fibl'OU$ 10 blocky wood debris 

(ML-Cl) sheeti visible on water in the test p~ 

GW 

GW some metal debris 

GW 

(SM-ML) 

(ML-Cl) wat« @! 9.8', heavy ~prodl.lCI film on wa1er surface 

GW 1race $ih in dark tirown layers 

ML-CL gradations! wi1h underlying material 

ML p<lings are visible in the pit sidewall below 4.5', no other wood material 

SP..SW water @7.4". slight sheen on sulfaoe. gravel content increases with ~th 

GW 

GW oontiatlS soma wood chip and metal debris 

SP 

(ML.Cl) p,in1arily wood dlips 

(ML.CL) decaying wood material. coarser with depth, wood surtaees eoate<:t will\ sin/day 

996098.00 
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Number 

TP-55 

TP-56 

TP..S7 

TP-68 

TP-59 

TP-60 

Tf'-61 

TP~ 

Test Pit Deplh 
Location (feet) 

NEofll'-10 10 

East of 10 

TP·11 

North of 10 

TP-9 

North of 10 

TP-42 

North ot 10 

TP-41 

East of 10 

TP-40 

Nor1h of 10 

TP-36 

SE of 10 
TP-38 

Unit 
Depths Noticeable Water 
(feet) Odarr.W Sheenft>I 

0.0.t.S NONE NS 

1.S-2.9 MOOHC MS 

:t.9-3.8 MOOHC NS 

3.8,6.0 MOOHC MS 

6.0-10.0 MOOHC MS 

11.1).().8 NONE ss 
0.11-2.0 NONE ss 
2.lJ.3.4 NONE ss 
3.4-5.8 NONE NS 

~.$-10.0 NONE NS 

o.~.3 NONE NS 

0.3-1.8 NONE ss 
1.6-3.4 MODHC ss 
3.4-6.2 NONE vss 

6.2-10.0 NONE vss 
0.0-1.2 NONE NS 

1.2-2.2 NONE vss 
2.2-S..8 NONE NS 

5.~9.2 NONE NS 

92-10.0 NOHE NS 

0.0-0.6 NONE NS 

0.6-2.0 NONE NS 

2.0-S.5 NONE NS 

8.~10 NONE NS 

0.0-1.1 NONE NS 

1.1-4.3 NONE NS 

4.3-6.5 NONE NS 

6.5-8.10 NONE NS 

8.10.10.0 NONE NS 

o.c».2 St.HC NS 

3.2-4.2 SI. HC ss 
4.2-&.10 SLHC ss 
6.10-7.10 NONE NS 

7.10-10.0 NONE NS 

0.0-1.0 NONE NS 

1.0.:&.5 l!ONE NS 

3.5-4.0 NONE vss 
4,0.7.0 NONE NS 

7.0-9.2 NONE NS 

92-10.0 NONE NS 

OVM Soll&lmple 

(ppm) Numbtrldl 

0.7 TP--55-0-1 

3.6 TP-55-2-3 

4.1 TP-5S-4-o 

4.2 TP-55-$.10 

0.7 TP-56-0-1 

1.4 TP-56-2·3 

1.9 TP-56-4-6 

1.2 TP-56-6-10 

4.3 TP-57~1 

16.2 lP-57-2-3 

6.7 TP-57-4-6 

16 TP-57-6-10 

0 TP-58.0.1 

0 TP·SS-2.:J 

0 TP-5$-<HS 

0 TP-S8-o-10 

0 TP-59-0-1 

0 TP-59-2·3 

0 TP-59-4-6 

0 TP-59-6-10 

0 TP-&:).0-1 

0 TP-60-2-3 

0 TP.S0-4,o 

0 TP,c0.6-10 

0 TP,,61-0·1 

2.2 TP,,61-2-3 

0.6 TP-61-4-6 

0 TP-614-10 

0 TP-62-0-1 

0 TP-62-2-3 

0 TP-61-4-6 

0 TP-62,6-10 

APPENDIXB 

SUMMARY OF TEST PIT OBSERVATIONS 
Fonner Tacoma Metals Facility 

0..scriptlon 

Fill=Sanllv Gravel, well graded gravel with sand and some sih. brown/grey, dry, mixell 

Fm=Gravelly Sand. well graded sand. gray, slightly moist. mixed 

Fill=Sandy Gravel, well graded gravel wilh s;and and some sin. gray, mi><cd 

Fill=Fine Send. poorly graded, mixed wHh silt below 5.0'. darl< gray/brown. mixed 

Fill=wood debris, sand/silt matrix (80-90%), darl< brown, wet 

Fil!=Sandy Gravel, well graded gral/81 wilh sand and silt, dark brown. mixed 

Filr-Sandy Gravel. well grade<! graval (SS-60%)with sand. brown, slig!l!lymoist, mixed 

Fill=Gravelly Sand. well graded sand, gra""I (45%). trace silt, dk brown, sfg,Uy moist, mixed 

FiU=Fine Sand, slightly moist, <ll!rl< brown 

Fill"WOOCI cletlris, silUclaylfine ~ mallix (t0-20%), dark red/brown, sligl'rtly moist 

Fill•Sandy Gravel. well graded gravel wilh sand. brown, mixacl 

F~l•Gravelly Sand. well graded sand. gravel (30-35%). some si~ (5%), darlc brown. mixacl 

Fm•Sandy Greve!. gravel (55-60%), gnty, dry. mixed 

Fill=Fine Sand, granular coarse sand w~h some f,ne gravel, dark b<OW11. lr'aCle £itt. d,y 

Fil~ood debris. sittylciayey malri• (7$.95%) ...;th some fine sand, moist, dark red/brown to 'Jro11 

Filt=Sandy Gr.,vol. well graded gravel (55-60%), medium sand, brown/Ian, fflllled 

Fill•Sandy Gravel. well graded gravel (50-55%), wel graded sa~ (40%). ~ill 15%), dk blown. mixeO 

fill=Sandy Gravel, wen gra<lec:I gravel (55-60%), finefmedium sand (35-40%). sitt (<5%). graylbtown, moisl mixed 

Fill='Sandy Gravel, weU graded gravel (60%), medium sand, &ligtllly moist. gray/brown 

filtewood debris, silt ma1rix {15%). datk red/brown 

Fill•Sandy Gravel, wan graded gr3118I (55-60";.), silt (5%), brown/tan, mixed 

Fill=Sandy Gravel, wea graded grav;1I wilh sand and silt, red/brown. mixed 

Fill•San<ty G~el, well gl&ded gravel (60%), sano (35-40%), 1rsce sil. bC'0"1'lllan. mixed 

FiU=wood debris, silt/day matrix (10%) coaling between wood fragments. brown. mois1 

FiU=Sandy Gravel. we~ graded 91'8\/el (~0%). sand. minor silt (<5%). tan/brown, dry, mixed 

Fill•Sandy Gravel, ..-ea graded gravel (S0.55"A.). fine sand (30%), silt (15%). brown. dry. mixe<I 

Fill•Fino Sand, poooy !J~d. fine gravol (5%). dar1< gray 

Fill=wood debris; sitt matrix, red/brown, moist, mi><ed 

Silt. flfl8 send (5%), gray, moist 

Fill=Sandy Gravel, well graded grav<ll (50-55%), fine $$nd (35%). silt (10·15%), gray/brown, dry. mil<ed 

Filr-Sendy Gtavel, wen graded gravel (5f>.60"A.J. s8t'ld (3MI.). trece sitt (5%). gray. city. mixed 

Filf:Fine to Medium Send. poor1ygraded, localtyw~h 10-15'4 sill b<own. dry 

Fill"Wood debris. $ilt matrix (10.15%), red/brown. moist. mixed 

Sandy Sih. slll (60.70%). fine sand (-30%). trace day (<5%), moist. gray, irregularly layered. blocky al 10.0' 

FiD=Sandy Gravel, well graded gravel (55-60%). mediurn/frne s.and (35%). !nice sitt {<5%), brown, my, mixed 

Fill•Sandy Gravel. well graded gravel {50-55%). send (30%), silt (15-20%). <1arl< llrOWl'1, dry. mixed 

Fill=Sandy Gravel, well grade<! gravel with sand, traoe silt. gray/brown. dry, mil<ed 

Fill~Fine San<I. u~ to 5°.4 coarse sand and fu,e gravel 

Fill=Sin, moderate organic conten1, moisl, darl<. brown 

Clayey Sitt. sill (90%). day (10%), g<ay, moist 

lstptfog.xls 

Page7 of 8 

uses 
Symbol Conwnenta 

GW c:cnlllil'IS some metal det>ris 

SW 

GW 

SP-SM 3· di.amete< pipe at 4' depth, ortented N .S, wi1h HC l)«)<Juct inside 

(SP-SMJ water I.!!! 9.5'. darl\ brown MC product entering at sides of TP 

GW 

GW 

SW 

SP 

(Ml.CL) planks. wood ct\ipi, wood materiillf bealme$~wi1hdel)lh 

GW 

SW ccrrtains 20% mel31 lll'ld glas$ debris 

GW 

SP 

(Ml.CL) wood a,ntent raeases wi1h depth and coarsen$ wilh depth 

GW 

GW c:onlains 3bundanl m918t debris (plates. cans pipe$), bric:ks. minor glass 

GW 

GW 

(Ml) 

GW 

GW contains abundant metal debris. granular cl'latcoa~like macer\al in 2,o" layer 

GW 

(Ml.CL) coarse wood mB'ferial 

GW 

GW contains 5-10% metal, brick, and glass debris 

SP 

(ML) c:artains some mck and metal debris 

Ml nalivll material? 

GWIGM abuidarrt bricl<. metal glas.s, and rubbel' debris 

GW 

SP/SM wood debM wi1h silt at 4.2 t() 4.8' 

(Ml) 

Ml wood pillnQs at 10', native material? 

GW 

GW 

GW 

SP 

ML·OL conlians wood, b<ici< and metal debris (30-40% above 8.5'), wood abundant below as· 
Ml wood pilings at 9.fi'. native material? 

996098.00 
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Test Pit 
Number 

TP-63 

TP-64 

TNl5 

Test Pit 
LocatlOl'I 

East of 

ll'-32 

NE of 

TP-17 

NE of 

TP-7 

Notes: 

(a) 
(b) 

(c) 
(e) 

(f) 

Unit 
Deplh Depths Noticeable Waler 

(feel) (feet) Odono(II Sheen\>! 

10 0.0.0.8 NONE NS 

0.$-2.4 UOOHC ss 
2.4-4.5 UOOHC SS-MOO 

4.5-li.lO NONE ss 
6.1B-IO.O NONE NS 

e 0.0.0.9 NONE NS 

O.!M.O NONE vss 
~.B-4.$ NONE NS 

4.6-6.8 NONE NS 

5.1-7.10 NONE vss 
7.lo.l!.O NONE NS 

9 O.M.2 NONE NS 

1.2-3.0 NONE NS 

l.o-5.D HONE NS 

5.0.7.0 NONE NS 

7.0.9.0 SI.Cnosott vss 

OVM Soil Sample 

(ppm) Numbecifl 

<4.3 TP-63-0-1 

15.1 TP-93-2-J 

15.2 TP-63-4-6 

0 TP-63-6-11 

0 TP-64-0-1 

0 TP-74-2-3 

0 T?~ 

0 n>-64-6-6 

0 TP-6541 

0 TP-65-2-3 

0 TP-65-4-6 

0 T?-6$6-9 

APPENDIXB 

SUMMARY OF TEST PIT OBSERVATIONS 
Fonner Tacoma Metals Facility 

Oc•tnption 

Fill~Sandy Gravel, poot1y graded gravel (55-60%). medium sat>d {40%). lrs<:e sitt, brown. dry, mixed 

Filf,,Saooy Gravel. well graded gra,el wilh san<I an<1 sitt. dar1<' brown. mixed 

Fil!,,Sandy Gravel. gravel with sand arul silt, gray/brown, moist, mixed 

Fill=wood <leb<it, $ill matirx (30%). brown. moist, mixed 

Clayey Sill. sift (90%}, day {HJ'%). gray, moist 

fill~Sandy Gravel. well graded gravel wi1h sand. lrace silt. brown. d,y. mixed 

Fill=Sandy G<aV<II. 1Wll graded gravel (55-65•AJ. sana (30-35%). tn,c,e silt (<5%), gray/brown, dry, mixed 

Fin~Sandy G<l!Ml~ well graded fine gravel with sand aod sil\, dark b<own. mi•.ct 

Fill:Firle Sand. poorly graded, local pods of sitt/clayey sil\ (15%). broWn. mixed 

Fill=wood debns. sill matrix (10%). red/brown, mixed 

Silly ClaY/Clayey Silt, gray, moist. oonlains roots 

FiU~Sandy Gravel well graded gravel Vli1h sand and 1race sitt. brown/tan. dry, mixed 

f'i0"5endy Glave!, well graded gravel(~%}, sand (30-35%). some silt. da;xbrown. <Sty. mixed 

fill=Gra-.elly Sand, poorly graded medium to fine sa11<l with 5-10% fine gravel, brown. mixe<l 

Fill=wood debris. siltfclay matrtx (10%). broWnlgr:ay. moist. mised 

Fm"WOOd debris. dayey sitt to silty clay matriJC (10%). brown/gray. mixed 

Noticeable odors: nooe = no odor, VSL = very slight, SL = slight, MOD = moderate, S "' strong, VS = very strong. PH = petroleum hydrocarbon 

Water sheen: NS= no sheen, VSS = very slight sheen, ss = slight sheen, MS= moderate sheen, HS= heavy sheen. 
OVM = organic vapor meter. Photoionization detector (PIO) calibrated to 100 ppm isobulylene. Background= 0.0 ppm; ? = PID/OVM data questionable 

- = not tested 
Soil sample number with depth of soil sample indicated (i.e., sample TP-1-6-10 is a composite sample obtained from 6.0 to 10.0 feet below ground surface [bgs]). 

tstptlog.xls 
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uses 
Symbol Comments 

GW thtae foot diameter steel P"8 aloog we,it sidewe" oriented east-west 

GW abundam metal debris (30%), springs, wire, hubcaps. sheet metal, minor glass debris 

GW liquid with strong HC sheen se<!Ping into pa at top of gravel layer 

(ML) soft broWn silt above woO<I deb<is ( 4.5-5.Z}. eonlairls brick debris 

ML interbe<lde<J sill/c:f!ll)'lclayey silt at 9.0.10.0', native material? 

GW 

GW contains 1~15% metal anct glaS$ debris at 1.0-1.S' 

GW coot.a ins coarse wood debris 

SP-SM 

(ML) coarse wood material 

ML-CL water ent~ test p~@ 9' 

GW 

GW 3" diameter P"8 at -3' depth, exposed mim east side of p~ oriented E-W 

SP-SW 

(ML-CL) 

(Mt.-CL) w.ate, entenng test prt @ 9', ooarse wood material 

996098.00 



Appendix D 

Monitoring Well Construction and Soil Boring Logs 



Boring & Well Construction Log Kennedy/ Jenks Consultants 
llDRlNG Ult:ATIDN EAST-NORTHEAST OF RED BRICK BUILDING Boring/Well Name MW- 4(R) ----------------- --------,------------ ----------
llRIL.UNG Clllf"MIV CASCADE DRILLING, IMC. DRIUSSCOTI KREUGER ProJect Name TACOMA METALS 

l-------------------------1------------1 
...... DR_l _w_NG_ )£_ tHQII __ H_O_LL_o_w_s_T_E_M_A_U_G_E_R ______ ........ DR_ ILL_ ll_l'l(_ S)_ S1_ZE:_· _9_ 1N_C_H_--. Project Number 

I-----__;;;:::::;::::::::::::::::::::::::::::::~ 
996098.00 

FT. FROlil TD 
NONE U!:VAllON ANO DATIJM TOTAL OEPlli --------'-';,.._-'------------------------------i ______ 1c...:o:..:..o=----- ---1------.::c22=-.c.=a ___ _ 

ISCLA'!ION CASINC 

B~K CASIWC 2" DIA. SCH 40 PVC f'RQl,I 0.0 TO 5.0 FT. OATE STAR'l[O DATE COMPLETED 
l--------=-----=.=-=;:;..:..;.----'-.=.-.;.....;...=.-_______ FROM __ __c'-'--C._TO_----''--'-"---,f"f.,--.i------'-O=S/'-I0'--'9.,_/ =20"-0--'0- ,_ ____ os...,./_0_9/.__2_0_0_0_ 

PERFOAAm> CASING 2" DIA. SCH 40 PVC 0.010 SLOTIED 5.0 22.8 INITIAL WATER OEPllf (fT) 
1-------=---=c;;..;'--~'---'-';,.._--=--------------------n-.-1 10.3 

SIZE AND lYI'£ CE W,sAtusTRE 112 / 12 SILICA FROM 4.0 TI> 22.B t-L- 0-GCf:_ O _aY-------------- --t 

FROM TAH/DKM 
SEAL BENTONITE CHIPS 2.0 to 4.0 FT. SAMPllNC MEll-lOOS WELL COMPLETION 

- SURFACE HOUSINC 

GROUT CONCRETE FROM 0.0 ro 2.0 n. 
SAMPLES 

PE1£1R/o.OON OEPTH 
TYPE RECOIIERY RESIST (FEET) 

s 

5 

s 

s 

s 

(FEET) (IIJM/6 II.) 

24 
1.5 25 

1.5 

1.5 

1.0 

1.5 

28 

5 
5 
6 

15 
17 
20 

32 
50 

27 
30 
32 

Notes : 

NMW-2-0.0 

-

-
5 -

NMW-2-5.0 -

10 -
- NMW-2-10.0 

-

-

-

15 -
NMW-2-15.0 

-

20 -

-
- NM\11-2-21.3 

-

WEI.L 
CONSTRUCTION 

,,;. ,. ..... ··,. 
~ -

-_sz_' - -

-

-

-

LITHOLOGY uses 
LOC 

.· .. 
..... 

•'·· 
.· .. ·. 
... 

....... 
···. 
.· ... 
.·.• ...... . . . . .. . . ·-:. ·:. 
........... .. . . .. ....... ·:· . ·.·.· .. ·. :.:_.·: .~:. 
. ·.·.· .. ·. ....... 
. · .. ·. ·:· 
.·.·.· ... ·. 
~ 

SW -
-

-

SP -

2.5'' ID SPLIT SPOON • STAND l"IPE 3.0 FT. 

SAMPLE DESCRIPTIOtl ANO ORILl!NC REMARKS 

Well•graded SAND with gre.vel 

Mixed gravelly sand. Well-graded sand, 
well-graded grovel (-20%). medium dense, 
moist, brown, contains wood, gloss, and 
metol rragments. moderate lo strong 
creosote-like odor. no sheen. 

Poorly graded SAND with silt 

Highly organic (woody) silty sand. fine sond, 
dense, brown, WP.I. OrgC1nic material is partially 
decomposed wood w/strong to very strong 
creosote-like odor. Very strong odor ol 
1 5.0 feet bgs. 

Poorly graded SAND 

Angular to sub-angular medium to coarse 
clean sand (predominantly coarse sand), 
dense, charcoal gray /block, wel. massive . 
strong creosote· -like odor . 

1 Creosote-iike odor detected in all soil samples collected. Strongest odor occurs at elevation of 
wood fill moteri:il. 

2 Below depth of 10 feet bgs, soil olso has diesel-like oetroleum odor 

SHEET _1_ or _I_ 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 
DDRJNG UICATKN NORTHEAST CORNER OF SITE Boring/Well Name MW-8(R) ---'--------
DRJWHG CONPAMY CASCADE ORtLLJNG, INC. DRII.J..ERSCOTI KREUGER Pro J e ct Name TACOMA METALS 

DRILUHG HE:TIIII) 
HOLLOW STEM AUGER D!\'IU. BIT(S) Sitt: g INCH Project Number 996098.00 

ISOI.A110N CASINI: NONE 
F'ROII 10 FT. 

ELEVATION ANO DAlUM TOTAL DEPYM 
8.5 23.6 

BLANK CASING FROI.I 
2" DIA. SCH 40 PVC 

PERF'ORA"IEI) CASINI: 
0.0

10 5.0 FT. 

FROM to FT. 

DA TE STARTED DA TE COMPLETED 
~~=--...:::..:::.:.:.....:::.:a:::..:.......!.!:_.:..~~~~~~~~~~__;::.:.:::~~..::c.:.;:::._--1 QS/09/2000 05/09/2000 

2". DIA. SCH 40 PVC 0.010 SLOTIED 5.0 23.6 __ __::'-"..::.::..::......:::::.::::..;__.:.:::.__:_~ :......:::.:.:::..:..:::._=~.:..:::.:::... ___ _ ..:.,.::__-==.:c=---1 ltllllAL WATER OEP~ (FT) 
1-----..;.1.::.o:.:.o:..._ ____________ -1 

FROM TI) FT. SIZE ANI> TYPl: OF FlLn:8 PACK 
LAP!S LUSTRE #2 / 12 SILICA 4.0 23.6 LOGGED BY 

...:.:::__::=:::..:..;~_u..::::;......:...:=-=.:=:..:...---------'--'-=---=~-=---1 TAH/OKM 
SE:At FROM 

SAMPUNG METHODS \'.'EU. COMPLEnON BENTONITE CHIPS 2.0 
10 4.0 FT. 

_:::c=.c..;..;:;.c...:.;..:.;::.....;::.;_;.:.:...;=------------------..;;;;.;.-=-----=---1 - SURFACE HOUSING 

CROUT CONCRETE 
SAMPLES 

WEU. POIETRAlllltl DEPTH SAMPLE NO. TYPE RECOVERY RESIST (FEET) 
CONSTRUCTION 

(FECT) [Bll11S/o Ill.) 

25 
s 1.5 25 - '!" 

J 

?.2 
t-,;, .•- ···-

- ~: i. 
~ -
~ ~ 

5 - .__ 
5 -

s ,.s 5 _ NMW-3-5.0 --
6 ---- ---- ----· - -

..sz. ... 
10 - --12 . -s 1.5 15 _ NMW-3-10.0 -

16 ----- ---- ---- ---
15 - -

12 --s 1.5 13 - -
15 ---- ----. ---. ---20 - ---. ----. -
12 -

s 1.5 15 - NMW-3-22.1 --
15 -

-

P:\CAD\99\996098.00\blogs\MW-8{R}.dwg, 06/11/2001 11 :05:54 AM 

FftOM 

-

-

-
-

-

-

-
-
-

-

-

-

-
-
-
-

-
. 

. 

. 

0.010 

LITHOlOCY 

. . 
k •••• 

r-... . 

... . . . ... ...... 

... . . .. ...... ... 
.. . . .. .. 
'• .......... .. .. .· .. · ... 
.·.· .. · .. ·. ...... ... ·. .. 
..... 

. : ..... :.: 

.. . . .. ·· · ... 
.. ...... ...... .. ·. ·.·· 

.·.·.· .. ·. .· ·.·.: 

.·.·.· .. · 
. · .. ··: >" 
... ... . :.-·. ·: 
~ 

2.QFT, 2.5" 10 SPLIT SPOON • SlANO PIPE 3.0 FT. 

uses 
LOC 

SW 

ML 

SP 

~ 

SAMPLE DESCRIPTION AND DRILLING REMARKS 

Well-graded SAND with gravel 

Mixed grovelly sond with some silt, medium 
dense. brown, moist. mixed, contoins some 
small melol scrap, no hydrocarbon sheen, 
no odor. 

Sandy SILT 

Sandy silt/silly sand. Fine sand. loose, 
groy. wet, heterogeneous, contains trace 
small wood fragments, no hydrocarbon 
odor. no sheen. 

Poorly graded SAND 

- Angular lo sub- angular fine to medium cleon 
sond, dense. charcoal gray/black, wet. massive. 
Heavy sheen, very strong hydrocarbon odor . 

c. At 15' bgs. strong odor. no sheen. At 20' 
bgs. moderate odor, no sheen . 

,.. 

L.... 

L. 

L. 

L. 

... 

SHEEl _1 _ Of _1 _ 



Boring & Well Construction Log Kennedy/ Jenks Consultants 
llDIUNG LDCATlllN EAST OF STORAGE BUILDING Boring/Well Name MW-9 ----------
JlRII...LlNG COHPI\NV 

CASCADE DRILLING, INC. DRIWRSCOTI KREUGER Project Name TACOMA METALS 

DRll.UNG MtTHDD HOLLOW STEM AUGER 1----------------- ------ll-R1u._ m_T(_s)_S1ZE:_ ·_9_ 1N_c_H_-1 Project Number 996098.00 
F'T. !SOI.A 'IION CASING TI) 

ELEVATION ANO OA lUM TOTAL OEPm NONE 

81.ANlC CASING 

__ .....;.....::.;.;..=:.._ _________________________ -:_ _ ____ 1.;..;2::c·.:co ____ 1-------=2"'3:..;:·s'--_ _ _ 

FROM DATE STARID> DATE COMPLETED o.oro 5.0 FT. 2" DIA. SCH 40 PVC 
PERFOAAT£1) CASING 

----==---.:::.::..::._=:..:___:_:::....:.....:..:;___ _______ FR_ OM __ -=.:=..----'=----1 05/09/2000 05/09/2000 
TO n. 

2" DIA. SCH 40 PVC 0.010 SLOTIED ---=----=::..:.:..;::....=.:..:..~=-.:....:..::..-=..=-:..=......::.=..;_;_=------=:.:..::.--=:.:..::.--1 1N1llAL WATER OEPTM (rT) 
1------'-1-=2:..:.0:..._ _____ ______ _ --f 

5.0 23.5 
TO FT. 

sm: AND lYPE OF FU..~,;~USTRE #2/ 12 SILICA 4.0 23.5 lOCCEO BY 
1--------=--"-'-;:;....-=:::..::..;:..:...:.=-..u..:::.<.....c..=......::;=-=-~---------'--=---="'-=----l TAHIOKM 

SEAL BENTONITE CHIPS 

CROUT CONCRETE 

SAMPLES WELL 1'£11[11!ATIDN DEP'IM SAMPL( ~O. 
"TYPE REC0\01 RESIST (FEET: 

CONSTRUCTION 
(FEET) (BLDtS/6 Ill.) 

16 
s 0.7 12 _ NMW-1-0.0 ·~. '"\• ,; ..... ~ 

12 .. •:O,.. !: ~·· . ~ 
. I i 
. 

5 - ~ 

3 -
s 1.5 4 NMW-1-5.0 --

12 -----------.. 
10 - -

15 --s 1.5 15 NMW-1-10.0 --16 -.sz. ----:- --------
15 - -

42 --
s 1.5 35 NMW-1-15.0 -

37 -------------20 - -- "" --- ----
18 -

s 1.5 29 _ NMW-1-22.0 -
30 "" -

-
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FROM 

. 

. 

. 

-

-
. 
. 

. 

-

-

-

2.0 TO 4.0 FT. 

O.QTO 2.0 FT. 

UTHO LOCY uses 
LOC 

. 
~ 

sw, .. 

.•. ·.·.· .. ·. ...... 

...... 
-.·. .·-·.· . . . . 

SM .. 

.. 
SP 

SM ~ 

SP 

\~:: ... ·~·: ___ ....., 
. ' .. 

. ·. ·.• .... · , '.· .. . ... 
.. ·.· .. · ....... 

... .·.·.· .. · .. . ·-.· 

,• .. 
, .. .. . ·' .. 

•, •'• 

.·.·.···. 
~. · ... ·: : ~ 
~ 

SP ,_ 

..... 

SAMPUNC ME1l100S WELL COMPLE TJON 
• SURFACE llOUSINC 

2.5" ID SPLIT SPOON • STANO PIP£ 3.0 n. 

SAMPLE DESCRIPTION ANO DRILLING REMARKS 

Well-graded SAND with allt and gravel 

Mixed gravelly sand with some silt. medium 
dense. brown. moist. contains some wood 
and small metal scrap. no hydrocarbon sheen, 
no odor. 

Poorly graded SAN!> 

f"ine to medium sand (predominantly medium), 
medium dense, wet, gray, contains small 
gloss fragments . no hydrocarbon sheen, 
no odor . 

SIity SANO 

F'ine sond. medium dense, gray, wet • 
homogeneous. no hydrocarbon sheen, no odor. 

Poorly graded SANO 

Medium Sand, medium dense. gray, wet, 
homogeneous, no hydrocarbon sheen, no odor . 

Poorly graded SAND 

Angular to sub-angular line to medium clean 
sand, dense, charcoal gray/block, wet. massive, 
no sheen. no odor. 

SHEET _1_ or _1_ 



Boring & Well Construction Log Kennedy/ Jenks Consultants 
IOlllNG LDCATJON WEST PROPERTY LINE Boring/Well Name MW-10 1--------------------------r------------t ----------
D RIL U N6 CDHPANY CASCADE TACOMA METALS DRIil.ER Project Name 
DRIUJNG M£THllll HSA ORIIJ. BIT($} SIZE: g INCH Project Number 996098.00 
ISCI.A1lON CASING 

BL,\NK CASING 
2-INCH SCHEDULE 40 PVC 

PEIIFOAA'lm CASUIG 
2-INCH SCHEDULE 40 PVC 0.010 

SEAL. PURE GOLD MEDIUM BENTONITE CHIPS 

GROUT CONCRETE 

SAMPLES 

N'E R(C()\J[RY 
PDIEll!ATION 

RESIST 
(F([T) (Bl01'5/& Ill 

DEPTH 
(FUT) 

SAIIPU: HO. 
Villi 

CONSTRUCTION 

FROM 

FROM 

FROM 
SLOT 

FROM 

FROM 

FROM 

OVA 

-
16 

- NMW-4-2.5 s 1.0 12 
9 -

5 -

I_ 0.0 

4 
s 1.5 5 - NMW-4-5.0 

6 
_ 0.0 

- -
s 0.5 6 - NMW-4-7.5 _ 10 

-

JU 10 -
s 1.0 lo13 

.s:z. -
..,.. -

-

- -
-

35 
15 - -

s 0.3 25 -20 

-
5 -s 1.5 7 NMW-4-17.5 - 7 
10 - -
4 

20 - . ....._ -
s 1.0 10 _ NtvlW-4-20.0 

10 
- 6 

- -
-

- -
25 - -

-

30 - -
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TO FT. 

0.0
10 B.O FT. 

TO FT. 
8.0 20.0 

7 .0 TO 20.0 
FT. 

1.0 TO 7.0 FT. 

0.010 1.0 FT. 

LtlHOLOGY uses 
LOG 

I-

ELEVATION Af.10 DA 1\IM 

OAT( STARTEO 

11/10/1900 
INITIAL VIA TE!'! OEPTH (FT) 

10.5 
LOGGED 8Y 

Dt<t.4 
SAMPLING METHODS 

SPLIT SPOON 

TOTAL OEPTH 

DAT( COMPL(T(O 

11/10/1900 

WELL COI.IPLElJON 
• SURFACf: HOUSING 

C:::, STANO PIPE FT. 

SAMPLE DESCRIPTION AND DRILLING REMARKS 

Well-graded GRAVEL with sand 

Brown, dry, grovel {60%) with medium and 
fine sand {35%) ond minor ( <5%) silt. 

Well•graded C3RAVEL with aand 

Medium. brown, dry, grovel (50%) with fine 
ond medium sond (50%). Grovel moteriol is 
generally fine-groined. 

v 
~ 
r/ 

1

~ Clayey SILT with sand 

>- Light brown, crumbly, moderately dense silt 
with 5·-10% fine sond. Includes some cloy. -

VV ML/ ._ 
CL 

V 
~ 
~ 

·.·.· .. ·. 
·: ... ·. :.: 

.·. ·.·.· .. ·. 
·: ... ·. ::. 

···.· .. ·. 
~ 

>-

>-

-
SP ... 

-
>-

>-

-
-
-
-
-
-
'-

Clayey SILT 

Mixed silt ond cloy.· dork browr1, soft, low 
density. 

Clayey SILT 

Brown to gray, wet, sofl silt ond fine sand 
with some cloy. Mixsd with wood debris. 
Wood debris is typically 85%··· 95% of 
material. Silt, sand and cloy ore around 
and coating the wood moteriol. 

Poorly graded SAND 

Dark brown, wet, poorly graded medium ta 
fine groined sand. 

SHED _1_ OF _1 _ 



Boring & Well Construction Log Kennedy/Jenks ConsuHants 
IDIU.N!i I..OCATIIIK WEST OF OCTAGON FOUNDATION Boring/Well Name MW-11 

lllRJLUNG CIM'AllY 
CASCADE DRJWR ProJect Name TACOMA METALS 

1>Rn.UNG METICIII HSA DfllU. BIT($) sm:: 1 2 INCH Project Number 996098.00 

ISOI.A110N CAS1NG FROM TO FT. 
ELEVATION ANO OA'T\JM TOTAL DEPlH 

llt.ANIC ~NC FROll 
0.0

10 s.o"· 4-INCH SCHEDULE 40 PVC OA TE STARlEO OA TE COMPLETED 

PERFORA'IED CASINC FROM TO FT. 11/10/1900 11/10/1900 

4-INCH SCHEDULE 40 PVC 0.020 SLOT 6.0 20.0 INl"llAL WATER 0[P1H (rT) 

SIZE ANO l'!'PE CF F1L TER P/1.12 / FROI.I TO FT. 
10.5 

RMC 2 12 LAPIS LUSTRE SAND 5.0 20.0 LOOCO> BY 

SE'/1.L FROM 1.0 TO 5.o"· 
DKM 

PURE GOLD MEDIUM BENTONITE CHIPS SA!.IPLINC l,IETHODS ll'ElL COMPLETION -SURFACE HOUSING 

GROUT CONCRETE FROl,I 0.QTO 1.Q FT. SPLIT SPOON c::l STANO PIPE FT. 

SAMPl£S WELL uses FlllURATlOH 0£PT!i SAMPl~ NO. UIHOLOGY SAMPLE DESCRIP110N AND DRILLING REMARKS 
TYPE R[COVOlY RESIST (F"Etn 

CONSTRUCTION OVA LOG 
(FEET) (BlllWS/6111.} 

Oc,Q, Wall•gradad GRAVEL with sand 
i,· 

I ~00 1 

' 
{}_o 1 C Gray to brown-orange. slightly moist grovel 
i ODQ, with 25-30% sand ond some ( <5%) silt. Fill 

20 &_~Oi material. 

s 0.7 20 NMW-5-2.5 ~ j 0.8 ~OOQ, GW 9 
~ ~oa·c 

Vo ll 
5 - - DQOC) '-

5 t>iot s 0.5 .:.s NMW-5-5.0 - 2.0 -2 - ..... -Q~ --- / Clayey SILT -40 - -s 18 - 0 - 8rown to gray, wet, soft silt and fine sand 
10 - with some cloy. Mixed with wood debris. - ~ 

- . 

~ 
Wood debris is lypic:olly 85%-95% of -

10 - - - I-

23 ..s:z. - mote,iol. Silt, sond ond cloy ore around -s 0.2 13 NIAW-5-10.0 - - - 12 

~ 
and coating the wood material. 

8 
..,. -- ML/ -- - CL --- / !fo13 -s - - f-- :: -- - ---

~ 15 - -- - -
~ ;;/ -s 0.2 s812 -- - ~ ----

~ -- ....... Poorly graded SANO - .. .. ~ . 
7 - .. ... 

s 0.4 10 NIJIW-5-17.5 - .38 
. . - .·.·.· .. ·. Dork brown, wet, poorly graded medium to 

12 -
- - -:· :..-: <·: SP fine groined sand. -- ..... ~ ...... 

?.0 - - - ... ~· . I-

2 ... 
s 1.5 5 _ NIJIW-5-20.0 33 

. . 
- ... 

37 _LLL CL/ SIity CLAY 

- - ML Light brown, soft slay to silty cloy with 

- - small fibrous wood fragments. 

- -

25 - - -

- -
- -

- -

-
30 - - -

SH[O _1_ or _1_ 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 
BORING LOCATION WEST OF MACHINE SHED Boring/Well Name MW-12 

1------ -------------------.------- -----1 - - - ------ -
DRILLING COMPANY CASCADE Project Name 

1---- - -------------------l------------l 
DRILLING HE:THOD 

ORIU.ER 

DR•U. BIT(S) SIZE: 
1 2 lNCH 

TACOMA METALS 

996098.00 ._ _____ H_S_A ____________ ....__ _______ --1 Project Number 
1-----__;;::::;::::::::::::::::::::::::::::::::~ ISOLA 110N CASI NC FROM lO n. 

ELEVATION ANO DATUM TOTAL 0£1''\'H 

BLANK CASING FROM 0.0 TO 1.0"· 4-INCH SCHEDULE 40 PVC DATE STARTED DATE COMPlElEO 
1--P-E-RF_OR_ /I_TE_ O_ C_AS-IN- G-----'--=-----'-''---=-c...-'-==-----''---------------------1 11/10/l900 11 /10 

FROM TO FT. 
4-INCH SCHEDULE 40 PVC 0.020 tNrnAf. WA'l!R oEPlH (n) 

1--------'---'-'-'--'-~c;'--
1

---'-'"-"='--'-==----------------------11------'1""0 ___________ _ 
SLOT 7.0 19.0 

SIZE AA() WP[ OF' ri~iRcAn ~ 1 12 LAPIS LUSTRE SAND lOCCED 8Y 
FROM lO FT. 

6.0 19.0 
DKM 

SEAL PURE GOLD MEDIUM BENTONITE CHIPS SAl.4PLING MElHODS WELL COIAPLET!ON 
1----'-=--'-='---'--'-'=---=---'--~ "-------------------------t - SURFACE HO\JSING 

FROM 1.Q TO 6.0n. 

GRour CONCRETE 

SAt.lPLES 

TYPE: RECOVERY p~rs~~ OEPfH 
(f"EO) [SI.OWS/S Ill) (FEET 

6 
5 0.3 14 

14 

a 5 -
s 1.0 6 

6 

a 
5 0.1 2 

6 

5 
10 -

5 0.5 5 
15 

5 
s 0.3 10 

25 

4 
15 -

s 0.2 7 
35 

7 
s 1.5 20 

20 

2 
20 -

s 1.0 5 
8 

25 -

30 -

SAIIPU: NO. 

NMW-6-5.0 

NMW-6-17.S 

NMW-6-20.0 

WELL 
CONSTRUCTION 

r 
~ -

I I -

.sz. -

-

----
-

,ROM 

OVA 

0.8 

O.QTO 

UTIIOLOOY 

0 oe:i 
-- ~-( .· '.: .. 

......... 
· .. ··· ... 
~· .......... . 

·. : .. · ~· ·~·: 
... ...... 
~ 

1.0 n. 

uses 
LOG 

GW 

SW 

-
GW -

~ 

,-

.._ 

,-

ML/ 
CL 

,-

-
-
.._ 

~ 

SP ~ 

,-

.._ 

SPLIT SPOON Cl STAND PIPE 

SAMPU: 0£SCR1Pl10N AND ORILLING REl,IARKS 

Well-gr11.ded GRAVEL wllh sand 

Dork brown to gray, slightly moist, grovel 
(55-60%) with sand (35%) ond some silt (<5%). 

Well-graded SAND with gravel 

Medium brown sand and gravel (40%) with some 
sill (5%), moist, includes sorne wood 
fragments. 

Well•graded GRAVEL with eand 

Dork gray lo brown, moist, grovel (60-657.) 
with sand. 

Clayey SILT 

Brown lo gray, wet, soft sill ond fine sand 
with some cloy. Mixed with wood debris. 
Wood debris is typically 85%-95% of 
moleriol. Sill, sand and cloy ore around 
and coating the wood material. 

Poorly graded SAND 

Gray/brown, wet, poorly graded medium lo 
Ii ne groined sand. 

n. 

SHEET _1_ OF _1_ 
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Appendix E 

Groundwater Purge and Sample Forms 



Groundwatar Purge and Sample Form Date: '2:J/1 'f,/ 0 ° Kennedy/,Jenks Consultants .. 

~ 1>1k-l-~ l ~ fY\lJ - I PROJECT NAAE: Lu.. fQM ~ WELL HlM3ER: -- L(2r:..;,i{ PROJECT N\leER: PERSONNEL : I 

LO .ti --STATIC WATER LEVEL (FT) : MEASURING POINT DESCRIPTION: Jc( 

WATER LEVEL MEASUREMENT METHOD: I . ' S,, ,~t PURGE IETHOD: 
") . I .. 

J I!. { r, -{; . I (.., 

TIME START PURGE: {_CJ; 05- PURGE DEPTH (FT) j 't / 
·,. 

TIME ENO PURGE: /(2_ : zs-
· .. -. .. 

TIME SAMPLED ; IO .' IZJ 
COl+tENTS: 

WELL VOLt.lE MULTI PU ER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASU'IG DIAMETER (IN ) CASING VOLlJo1E 

(FILL IN (FT) WATER (FT) COLOO (FT) 2 4 6 (GAL) 
BEFORE - - X ..... -

PURGit«;) /~, 75' / 0. l( s . b <../ ( 0.16 "' 0.64 1.44 - <i ...__ ~ 

T IN E 
/tJ :t> 7 /(). t c ) !0.13 f O. I Co 

VOLUME PURGED (GAL) ,s-·· ' c;- .' '5" . s-
PURGE RATE (GPM) 

d 2-- z_ , L- ., L /,f 

TE.'4PERATURE c·c) 5'{17_5- Stc,.7 
->-~. s- S-6,::> 

pH G.(p / C,c c; 2 &.~-~ ~.Ss-
SPECIFIC 
CONDUCTIVITY {m1cromhos} 
(uncorracted) cm L/ I°; ,..., , q. 

'') 'O .· 3<ot '37 / 
DISSOLVED OXYGEN (mg/l) -- -- - - ' I 

eH(MV)Pt-AgCl ref. - --- ·--
TURBIDITY/COLOR r> ,I~ - -.J -.. 
ODOR rJtJ ,,- ---
DEPTH OF PURGE i./ I I . __.. -· INTAKE (FT} -
DEPTH TO WATER DURING __., ..-PURGE (FT) -· __,. 

Nt.M3ER Of CASING ,/ 

VOLlM:S REMOVED • 'J --- . ....,. -
OEWATERED7 .._/ .../ 

,-JJ "---· 

F-43.t (5-89) (ISCO.I) Page 1 of 



Groundwater Purge and Sample Form Date: ___ _ Kennedy/Jenks Consultants 

PROJECT NAME: _]4.....__~_l--"0_'--1_ "'-_____ /J,U;_,h...__"( t=-1 ___ _ WELL NLJ.1BER: __ ..... fft_'/ __ ·1._ • .1_-~-_(_· --------• 

PROJECT HI.M3ER: -------------
-- .. Ji. PERSONNEL: __ ........,_I __ L__IZL_v. __ 1_, _________ • 

SAMPLE DATA: r-
TIME SAMPLED: ---+-/ 0:a.-:_o_) ____ _ C(l,f,4ENTS: -----------------

DEPTH SAMPLED {FT): _ ___._f_L./ ____ 1 ____ _ 

SAMPLING EQUIPMENT: __ A_,.,_5~~1'_ .. _L ___ _ 

NO. OF CON- FIELD VOLlJ4E SHIPPED UNDER ANALYSIS 
SAMPLE COMTA[K- TAINER PRESER- FILTRA- FILLED CHAIN--OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c1 (METHOO) Cll+!EHTS 

,.) 
( 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): J)f vk CCMfENTS: -----------------

DISPOSAL METHOD: ----------

ORUM DESIGHATIOH(S)/VOLUME PER (GAL):------------------------

WELL HEAO CONDITIONS CHEC~LIST {CIRCLE YES OR HO - IF NO , ADO Ca+4ENTS ) : 

WELL SECURITY DEVICES ()I( (BOLLARDS, CHRISTY LID, CASINC LIO AN~ 

INSIDE OF WELL HEAD ANO OUTER CASING DRY?: @ NO 

WELL CASING CX?: e HO 

CCM-IENTS: 

YES g 

-----------------------------------

GENERAL: 
WEATHER CONDITlOHS: _______________________________ 

1 

TEMPERATURE {SPECIFY "C OR •f): --------- ------------------1 
PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? ---------------------• 

cc: Project Manager: -----------
Job F1le: -------------
Other: --------------



Groundwater Purge and Sample Form Date: ?~ i ~ (/.J Kennedy/Jenks Consultants 

PRruECT NAME: 
r:-/c.. co...,, "- /''If L-h_ ( , 

0 
WELL NtM3ER: !J1U' - 2 

PRru ECT NNER: PERSONNEL: ,,-,-;-
. Lf_ 

L~c."'1 1.: 
. 

STATIC WATER LEVEL (FT) : Jtfi// .'.:> MEASURlMG POINT DESCRIPTION: 

WATER LEVEL MEASUREMENT METI-tOO: SJf,,.,.~t PURGE METHOD: 

TIME START PURGE: '3· ~3 PURGE DEPTH (FT) 
...... 

TIME END PURGE: 
' -. 

TIME SAMPLED~ 
' 

C<M4ENTS: 

WELL VOLIJCI: MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER ( IN ) CASIiia VOLlJ4E 

(FILL IN (FT) WATER (FT) C0Lll4H (FT) 2 4 6 (GAL) 
BEFORE - • X ~ • 

PURGI!li) ( '). (o '-( / 0 4) S-TJ9 ~ 0. 64 1.44 6Q3 
T IM E ~ ~ L/$ ~i'-/9 '3 . ~51 ~,53 '°) :5{~ ;:) ,/":-> - ,J ' . 

VOLi.NE PURGED (GAL) - "--- .--.. 
0 s- . ':) ,S . ') . s- s-

PURGE RATE (GPM) ·1 -~ " 2-. 1 z_ z_ 2-' ' ' r-.._, i 

T9'4?:RATURE (·C) 
~)lf,•l 5 3:~ ~ :J.~ ~ 53. / S-3. 0 52 ,~ 

pH 
~? G0 I L/ ti? , to (.p , L, 7 G.0& (;, ' 7 .G 0,70 

SPECIFIC 
9-y5" °;2s-CONDUCTIVITY (m1cr0fflhos ) q30 ~f.t>O 0 go 3 0J (uncorrected) c• 

DISSOLVED OXYGEN (mg/l) - - -· 

eH(MV)Pt-AgCl ref. -· '---· 
TURB rD ITY /COLOR Q) QiI ...__ ____ ..... -- ·-·· ··-· ,• ., 

ODOR i-1 ~,;-,(.. . ... ....___. __ ... ___ .... ~-- -. 
DEPTH OF PURGE 

It../ ' INTAKE (FT) ~ 
-/ 

OEPni TO WATER DURING 
PURGE (FT) 

HlMIER OF CASING ~ 'I i l '( VOLIMES REMOVED e 1 2 
OEWATERED? -,._ 

~ ) -
·---·~---

F·43.1 (5-89l (lSt.a.t) Pagel of 



Groundwater Purge and Sample Form Date: ___ _ Kennedy/Jenks Consultants 

PROJECT NAME: ~ (,,(Ji...._ M~~t.:, WELL HUMBER: M µ-- z_ 

PROJECT NUMBER: PERSONNEL: 

SAMPLE DATA: 
TIME SAMPLED: Co+IEHTS: 

DEPTH SAMPLED (FT) : 

SAMPLING EQUIPMENT: 

HO. OF COH- FIELD VOLIME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FI LLED CHAIH-OF-CUS- REQUEST 

NO . ERS TYPE VATIVE TION (1111 or L) TURBIDITY COLOR TODY AT 4•c7 (METHOD) CCMIENTS 

, L-- ~~ 
,-1\i)'t,, z ~ y I-"'-) fl.fa ~ yM-

3:-- \joA r1't.L 
40-....,L ,rP1+ • {:. 

3 JJ ~ 

(_., ~ 
..... 

lJo ,.J;:) _suo lif)H,r. 
j 

\ f-\~~ ,..\-~ v~ ~l~ 
.<;O~ 

PURGE WATER O[SPOSAL NOTES: 
TOTAL O[SCHARGE (GAL): CCM<ENTS: 

DISPOSAL METHOD: 

ORUM OESIGNATI0N(S)/V0LIJ4E PER (GAL): 

WELL MEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF NO , ADD Ca+4EHTS ): 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LIO, CASIHC LID AND LOCJC)?: YES HO 

IHSIOE OF WELL HEAD ANO OUTER CASING DRY?: YES NO 

WELL CASING OK?: YES HO 

CCf+IENTS: 

GENERAL: 
WEATHER CONO[TIOHS: 

TEMPERATURE (SPECIFY •c OR •F): 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F11e: 
Other: 



Groundwatar Purge and Sample Form Date: 3 /l'f } 0 ~ · Kennedy/Jenks Consultants 

PRClJECT NAME: ~(..u i......'- p!Lt{c. { ~ WELL NlleER: /v1 u -- $-/ Dve -I 

PROJECT MIMER: PERSONNEL: r·· i -R'- ./'r!/ 
STATIC WATER LEVEL (FT): 7:1 r:> ..;- MEASURING POINT DESCJUPTIOH: ,cc 

WATER LEVEL MEASUREMENT METHOD: 
~ ., \-

~ l1 i-J':::i PURGE METHOD: 
.,, r I '· t .l/ , _\ r..:. ~ i ~ 

TIME START PURGE: 11 ·-~·s- PURGE OEPTH (FT) !:~ I 
-~-

TIME ENO PURGE: 
' ' - ' 

TIME SAMPLED~ /1 .' '-/S-

CCM4ENTS: 

WELL VOLt.ME MULTIPLIER FOR 
CAL.CULATION TOTAL DEPru DEPru TO WATER CASING D(AMETER (IN) CASING VOLIME 

(FILL IN (FT} WATER (FT) COL1J4N (FT) 2 4 6 (GAL) 
BEFORE - • X . 

PURG[NG) / j_ 7 / <3 · . .3 ')- ·7 ., S""L / ~ 
0.64 1.44 . ) 

I . L... 

T IM E 
/ 'I: 3:, .. {_ I, '"f J 11.- q_ z_ /! .'J/1 -

VOLUME PURGED (GAL) 
r2 :, 

, ')- ~ ~ 4 '.) 

PURGE RATE (GPM} 
I 2... '7 . 2-. 2-I L./ -

TS(PERATURE c·c, S'f~9 9-/ _)-· sell/ 5'-/ .. ) 
pH G.C/5 c~ .1f 7. o'b 7.ov 
SPECIFIC 

r } 

CONDUCTIVITY (m1cromhos) :;~o 1:JCoZ- 3&/ 30 I (uncorrected) Cll 

DISSOLVED OXYGEN (mg/L) 
i---..,--· -·--..... _ 

eH(MV)Pt-AgCl ref. -
./ 

TURBIDITY/COLOR c_ l;i--- - - f------- I 

OOOR 
f,J J ..... ~~ .. - . .. -. 

DEPTH OF PURGE • I ·-~ ~ -.-IHTAICE (FT) 11 - - --
DEPTH TO WATER DURING .----· 
PURGE (FT) - ~ - · 
Ht.M3ER OF CASING ------ ,,..--- ------VOLlJilES REMOVED ,---· --
OEWATERED7 .._./ --- .... , , / __./ 

F-43.1 (5·89) (ISGO. I) Page 1 of 



Groundwater Purge and Sample Form Date: ___ _ Kennedy/ Jenks Consultants 

~ M,v-h. ~ MV-S PROJECT tWfE: l t...t.<'~ WELL HUMBER: 

PROJECT Nl.N3ER: PERSONNEL: ,,- L~"""'~ /I-
SAMPLE DATA: 

TIME SAMPLED: CCH4ENTS: 

DEPTH SA1,!PLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLIJ.4E SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TA INER PRESER- FILTRA- FILLED CHAIH-Of-CtJS- REQUEST 

HO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c? (METHOD } Co+IEHTS 

; 1- µo 
f t..,~ 

~..,-') tt ..... v -- ) L. ~ 
Z-/) VVr'r W'-'L J.,Ja L.{ i) 

ffe--~~ 
-;;;;:-

z ~w0 {.....-/ t-f\) "'~ 1f~H-D 

, 
~~t& ,-}tJo~ l/~ 9>v Ji1tA-lt 

PURGE WATER D[SPOSAL NOTES: 
TOTAL DISCHARGE (GAL): Ca+tENTS: 

DISPOSAL METHOD : 

DRUM DESIGHATIOH(S}/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF NO ADO COl+IE'.NTS ): 

Q WELL SECURITY DEV ICES <X (BOLLARDS, c:J<RISTY LID, CASING LID AN~ YES 

INSIDE OF WELL HEAD AMO OUTER CASING DRY? : @ NO 

WELL CASING OK?: (9Ko -. 
CCM4EHTS: 

GENERAL: 
WEATHER CONDITIONS: 

.. 

TEMPERATURE (SPECIFY •c OR ·F): 

PR08LEMS ENCOUNTERED OURING PURGING OR SAMPLING? 

. 
cc: Project Manager: 

Job F1le: . 
Other: 



Groundwatar Purge and Sample Form Date· 'J / 1 't fa· -o. Kennedy/Jenks CoMultants 
' 

PROJECT NAME : r;;:_w ""'- "\.. 
I 

J-.-1-.t:-ft l WELL NtM3ER: /14 L,../ - l:, 
_.,-· 

{__ fl~t /I-PROJECT NlMIER: PERSONNEL: (._ 

STATIC WATER LEVEL (FT) : B~lu MEASURING POINT DESCRIPTION: roe 
S.JI ,·,.., 'I" 

,,, • I , • 
WATER LEVEL MEASUREMENT METiiOO: PURGE METHOO: t\? 1• 1 .':.i"- hl. 

·. ' 
TIME START PURGE: 10· 44:) PURGE DEPTH (FT) ):;> 

-· 
TIME EMO PURGE: 

' -' ' 

If : u CZ TIME SAMPLED: 

CCM4ENTS: 

WELL VOLIJCE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER ( IN) CASINC VOLi.iE 
(FILL IN (FT) WATER (FT) COLlJCN (FT) 2 4 6 (CAL) 

BEFORE - • X • 
PURGI11i) '/~ b' - ~ s.10 7 -, , 

• I {o 
0.16 0.64 1.44 / ,J__ 

TINE 
/0/S'D lo ->--Cf ID , s -7 ic) 5·e-J / { .'.-:)<._ {.I: o y · 

VOLll4E PURGED (GAL) • s-- s-- , s- ·-·-· . ) ~-
# • '..:> 

PURGE RATE (GPM) ,. i z. .,2_ 2 -, ,,,, 
' 

c_. 7 , , 

T9'4PERATURE (•c) 
St/.~ s-:J_~ s- sc.!~3 -2. 5 ::> I. 

·- s-c..;_ r :::,\../. ~ 

pH r;.~j- (JJ,S~ Ca ~-r} G .-~-<'.::, (p,~--7 C> .. 2)'?--i 
SPECIFIC 
CONDUCTIVITY (m1cromhos ) 057 9 0 1 0 70 S 21 7 5 2- ·79 ~ (uncorrected) CIII 

DISSOLVED OXYGEN (mg/L) - ---- -- --.. --···-·· ....... --.. .. ·- - - - ·- - .... ,. __ --- -· 
eH(MV)Pt-Agel ref. ·-------.. . ----~ TURBIDITY/COLOR 

5/,f"J.f ' --,.......-- - .--, 
COOR - ..__ --
DEPTH OF PURGE 
INTAKE (FT) - -- - -----·--··-- -- ---~- ----- -- ·----···- - ···-· 

DEPTH TO WATER DURING -PURGE (FT) - - - - ·-·--... _ --- .... 

NlJrl!ER OF CAS(HG -· -·- - - ---·-·- ·---- - -VOLIJ,tES REMOVED ·--------- -t- -- .... _ 

OEWATERED7 
... 

·--- ----- --·-. 
--...._. _ __. .. = 

F-43.1 (S.891 (ISGO. I) Page 1 of 



Groundwater Purge and Sample Form Date: ___ _ Kennedy/Jenks Consultants 

PROJECT NAME: ___ ~ .... {_4_v>_ ---... ___ ~_;;...·fz_,__(._l '-J __ WELL NUMBER : ____ lvf_t.1_ ---'($=--------• 

PROJECT NUMBER: -------------
----/ ~ -~ ;L I! PERSONNEL: ___ _. __ _..;_'--'_.,.._·-_v----"---------• 

SAMPLE DATA: 

TIME SAMPLED: ----------- Ca+IENTS: -------------------

DEPTH SAMPLED (FT): --------

SAMPLING EQUIPMENT: ---------

NO. Of CON- FIELD VOLlJ4E SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHA IH-OF-CUS- REQUEST 

HO. ERS TYPE VATIVE TION (ml or l) TURBIDITY COLOR TODY AT 4•c7 (METHOD) 

µu~ ~ "'""v / \ L, 

Zf3 vr>~ l-ru.--
L( i) 

z_ '4-\.l.. ~ ,ll 
51.l ;::) 

( t-Hfr; ~Yl~ [ye~ ,Sl).) 

PURGE WATER DISPOSAL NOTES: 

Ca+tENTS 

TOTAL DISCHARGE (GAL): -------- CCHENTS: -----------------

DISPOSAL METHOD: ----------
ORUM OESIGNATIOH(S)/VOLlJ.4E PER {GAL}=------------------------

WELL HEAD COMOITIONS CHECKLIST (CtRCl~ YES OR NO - IF HO , ADD COl+IEHTS ) : 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LID, CASING LID~ YES 0 
INSIDE OF WELL HEAD A.NO OUTER CASING 0RY7: @ No 

WELL CASING Ct::? : ~ HO 

CC)f,!ENTS: , _________________ _;__ __________________ . 

GENERAL: 
WEATHER COHO ITrOHS: • · · ·· ·, --------------------=--------------• 
TEMPERATURE (SPECIFY •c OR ·F): ---------------------------• 
PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? -----------"-----------, 

-. 

cc: Project Manager: ----------Job F11e: -------------Other: --------------



Groundwater Purge and Sample Form Date; )/ I :z/ b..) Kennedy/Jenks Consultants 

PROJECT NAME: . . ~Co•-t.... ;,11,e,/(. 1G WELL NlM3ER: IJ1u - 7 --- l e,, ,/1.J-PROJECT NlMlER: PERSONNEL: I 

STATIC WATER LEVEL (FT) : i-f - i '\ JU MEASURING POINT DESCRIPTION: 7DC_ 

WATER LEVEL MEASUREMENT METliOD: ):..:.f. ... ::ii- PURGE METHOD: fu,,f"I h~ 
TIME START PURGE: 7.":)0 PURGE DEPTH (FT) J ~/ 

-· 
TIME END PURGE: 

. - .. 
TIME SAMPLED; ~ ' .. Sl.) 

CCM4ENTS: 

WEtl VOLll4E Mlll TI PLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER ( IN ) CASUG VOLlJ,IE 

(FILL IN (FT) WATER (FT) COLlJIN (FT) 2 ' 6 (CAL) 
BEFORE - L/ . 'S"u - X 

~-10 
.. 

PURGit«;) I 7 c. . I 0 ) 0.6, l . U I tJs-I ) • Q 

. T IM E ·, -11~ ., : L/~ -J 'i ') ., LIS· . 
r~. ... l . ·_ ,, {.. '-' 

VOLIJofE PURGED (GAL) 
:, ~ , s- - ~5 

I <:> 

PURGE RATE (GPM) 7 ' 2 , J - 2-,, L/ C 

TeilPERATURE (•C) $1-:J. ·1 50. ·) 9). 0 s-u. l 
pH &.&i Cc .S7 

- (p,51/ ~. S-S 
SPECIFIC rt ·iv CONDUCTIVITY (m1cromhos ) -i 1<o z, tS- 71) (unc:orrec:ted) CIII 

DISSOLVED OXYGEN (mg/L) - -- - -
eH(MV)Pt-AgCl ref. -.• 

---··· - .... _ 

TURB IOI TY /COLOR 
e:.\ev- ..-- . .. 

ODOR r-1·:, 
.. ac. -I 

DEPTH OF PURGE 
.· 

' 
INTAKE (FT) n r--

-
DEPTH TO WATER DURING "''' ---... •. ., 
PURGE (FT) - · . . . ., ..,. - ... . 
NIH!ER Of CASING ' . 

·-----,----·· ··- -
VOLlJ.4ES REMOVED ------- ~ o,,-· 

OEWATERED? - - --- ,__. 

l=-43.1 (5-89) (JSGO.l) Page 1 of 



Groundwa18r Purge and Sample Form Date: ___ _ Kennedy/Jenks Consultants 

PROJECT NAME: ____ '(: __ ~_~_0_ """_ "'-___ ML:_-'~'--{'--_s._ WELL Nl.M3ER: ___ M.....:....v_-__.7 ________ 
1 

PROJECT NUMBER: -------------
r:--1 Le, :,II PERSONNEL: _______ ......, ________ 

1 

SAMPLE DATA: 
rJ •• r5'.. TIME SAMPLED: __ .::£,/_U=--u ______ _ 

C~NTS: -----------------

/'7 , 
DEPTH SAMPLED (FT): __ ..:.....::;..; _____ _ 

SAMPLING EQU IPMENT: __ P......;e..ru......;....;._:..l_ ~__,_'_~ __ _ 

SAMPLE 
NO. 

NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 
CONTAI N- TA IHER PRESER- FILTRA- FILLED ~IH-OF-CUS- REQUEST 

ERS TYPE VATIVE TIOH (ml or L} TURBIDITY COLOR TODY AT 4•c7 (METHOD) 

/ l-

I 

Ca+!.ENTS 

PURG E WATER 01SPOSAL NOTES: <7'\.n 1.,-.. 

ToTAL D[SCHARGE (GAL): --~---•-~ ----··-'-- Cot+4ENTS: -----------------

DI SPOSAL METHOD: ----------

DRUM OESIGHATIOH( S}/VOLIJ.IE PER (GAL):------------------------

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF NO , ADO Ca+IEHTS) : 

WELL SECUR[TY DEVICES CIC (BOLLARDS, CHRISTY LID, CASING LID Ae YES €) 
INS IDE OF WELL HEAD ANO OUTER CASING ORY?: ~ HO 

WELL CASING CIC?, & NO 

C~ENTS : -----------------------------------1 

GENERAL: 
WEATHER COND ITIONS: -------------------------------
T EJ.4 PER A TUR E (SPECIFY •c OR "F) : ---------------------------I 

PROBLEMS EffCOUHTEREO DURING PURGING OR SAMPLING? ---------------------, 

cc: Project Manage.-: ----------Job F11 e: -------------
0th er: --------------



Groundwater Purge and Sample Form Date: '--{'.'.'.t::7 / J-O Kennedy/Jenks Consultants 

PROJECT NAME: "T lxa:>~ ~::e, J:>-::0 WELL NLM!ER: 0Mw ...-'5' 

PROJECT Nl.M3ER: tq_q~D.q_ c3. 6D PERSONNEL: :Qlt:::t-'V / J ~ 

STATIC WATER LEVEL (FT): {.'?~ MEASURING POINT DESCRIPTION: 1DL 

WATER LEVEL MEASUREMENT METHOD: PURGE METHOD: ~- ? vMP 

TIME START PURGE: t{·-o~ PURGE DEPTH (FT) -J~ 

TIME ENO PURGE: !'l,, ·. c-S-

TIME SAMPLED: 

CCH4ENTS: t ~ l "1. J>-::1.-. v.)~- ~ K€'"J',,J1"'. 

WELL VOLlME MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER <IN ) CASING VOLIJ4E 

(FILL IN (FT) WATER (FT) COLIJ4N (FT) 2 r '> 6 (GAL) 

BEFORE - • X • 
PURGING) 1JD l , ~"' l 2-~ vk 0.16 0.64 i.44 ~-0~ 

TIME 
lt:2.-J U ·. ?)o l{: 4-;' l' :§".;- ,i ·~ oi,. l'2 ',C~ t'l-:,~ 

VOLlJ4E PURGED (GAL) 
l.o ~< S-0 6~ ,s- i ,S"" q -s-

PURGE RATE (GPM) 

TEMPERATURE c•c) t-:b, D ('2-. 7 (t~<.o . t2-, 2-- l'2.- .; ti. 2- l?... \ 

pH -z.. 0 4- 7.tf'O t-D2- ""/. Q") "'7' 01- -?. 0 ( 7., uD 

SPECIFIC 
~( '1 2,,5' CONDUCTIVITY (m1cromhos ) ~14 2S<o 2-S"°S'" i...;-{ 2~ (uncorrected) cm 

DISSOLVED OXYGEN (mg/l) 

eH(MV)Pt-AgCl ref. 

TURBIDITY/COLOR /'-4.'87 , t'I,~ M.CZV ~ L<" f!i!<5r,..J,J W\ ~ ctr 
~i5~ ~~.) ~~ ~ 0,(nJ,J 

ODOR ~dt{~ CtC:)~s ! kc;t)' t;~ r-t.oD\ 4;. ~\v~ /~ ~ .. ~\,.. NS 
f\v) . (-·V-) :H:U) IA?. l-\(... 

I 

DEPTH OF PURGE 
INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) . 
NltlSER OF CASING 
VOLIJ4ES REMOVED 

DEWATERED? 

,,~no,, PanA 1 nf? 



Groundwater Purge and Sample Form Date: 
1 Yt1.. ( 0 c:, Kennedy/Jenks Consultants 

PROJECT NAME: --r-~ M "'V"~ '.JJ.. ~ WELL NUMBER: ~ \/\)- s-
PROJECT HUMBER: 0\ ?\ Lt, D~ ~ •C>t:, PERSONNEL: 

SAMPLE DATA: 
TIME SAMPLED: Cor+iEHTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c1 (METHOD) Cor+iENTS 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): Cor+iEHTS: 

DISPOSAL METHOD: '02- uM 
ORUM DESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAO CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF NO, ADO Cot-f.4ENTS ): 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LID, CASING LID ANO LOCK)?: YES NO 

INSIDE OF WELL HEAD ANO OUTER CASING DRY?: YES NO 

WELL CASING a<?: YES NO 

C(J.MENTS: 

GENERAL: 
WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY 0 c OR °F}: 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

>--4~ ? ff;-AQ) Paae 2 of 2 



Groundwater Purge and Sample form Date: l% "1 I~ Kennedy/Jenks Consultants 

PROJECT NAME: ~viA.vt~ WELL NlM3ER: r--)Kw .- ~ 

PROJECT Nt.M3ER: ~ '\ (A..D-it-~ . i5<-> PERSONNEL: Olt--.....-\. L ..J (2 i1> 
l 

STATIC WATER LEVEL (FT): f!> , t MEASURING POINT DESCRIPTIOM: ::1"9 (._. 

WATER LEVEL MEASUREMENT METHOD: PURGE METHOD: s~ -~J fv\.-? 
TIME START PURGE: \2 ~."?zro PURGE DEPTH {FT) '1~t....C---

TIME ENO PURGE: 

TIME SAMPLED: 

CC'HIENTS: ~ l ~ A::i.- ~12l,L D~o) H~ 

WELL VOUJ,£ MULTI PLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAt,ll!{ER (IN ) CASING VOLM 
(Fill IN (FT) WATER (FT) COLlMH (FT) 2 /' 4) 6 (GAL) 

BEFORE - • X -
PURGING) l~ ~,{ \o. ~ 0.16 0.64 1.44 Co~~ 

TIME ( '.z,O (:zo \'. i~ r?;, ?-1 -z.,: l\- i: . \D I · 
I 

VOLUME PURGED {GAL) 20 .:SS"" 50 Y,o ,o to 
PURGE RATE (GPM) 

TEMPERATURE (•C) 
f ~. r.f ! 7 \ . .; . (';,C \5. \ l 5'. { l~--'1 

pH -hO J_ '°· ~ e (., t ~1 ~ .'\ \ ~ . .q' v .q7 
SPECIFIC 

L(6') ,\- 'btb, CONDUCTIVITY (mtcromhos ) '-f 5" I 4c.e, 451- 4Sb (uncorrected) cm . ,,. 

DISSOLVED OXYGEN (mg/l) 

eH(MV)Pt-AgCl ref. 

TURBIDITY/COLOR H,s£.-.j '"'-•"\ '"'~ ~ cio ~ ~of,.)'- t.!( ufuJ ~ CiiJ 
(l r ~ «J~ ~--"It\- ~~ ~~ &v (51,-.> I'-..... 

kn:? 
ODOR woe 5'(\, Mo0 ·~.$ Md> ~ 9- c.,~ St- ~s '>t... \J$ 

ti c...)"'t.t" 4-t:, \J{c.., \A-0 H c., ~'-
DEPTH OF PURGE 
INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

Nll4BER Of CASING 
VOLUMES RE.MOVED 

OEWATERED? 

1=--d~ 1 IC..AO\ fT~r.n ,, P~nA 1 nf? 



Groundwater Purge and Sample Form Date: \r t1 ( 0 ' Kennedy/Jenks Consultants 

PROJECT NAME: -t&~ ~ 1-V-<-~.J WELL NUMBER: ,~Kw.,.<.,... 

PROJECT Nl.H3ER: °i ") l.l 0~ ,!l • (;'\_'> PERSONNEL: 

SAMPLE DATA: 
TIME SAMPLED: CCM,1ENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPE'D UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN-oF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4"C? (METHOD) Ca+IEHTS 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): CCMIENTS: 

DISPOSAL METHOD: 

ORUM OESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF NO , ADO COMMENTS ): 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LID. CASING LID AND LOCK)?: YES NO 

INSIDE OF WELL HEAD ANO OUTER CASING ORY?: YES NO 

WELL CASING OK?: YES NO 

CCMIENTS: 

GENERAL: 
WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY "C OR "F): 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

l='.d~? f<;.AQ\ Pa<1e 2 of 2 



GN>Undwater Purge and Sample Form Date: I J/zo/a:> Kennedy/Jenks Consultants 
•. 

PROJECT NAME: ~ c.o-w, (.; l1e 10i l J WELL NUMBER: NM !AJ- L/-
PROJECT MlMJER: PERSONNEL: Dt,;;.w,{~m.Jl 

' 
STATIC WATER LEVEL (FT): ~ -G, ) MEASURING POINT DESCRIPTION: Toe 

WATER LEVEL MEASUREMENT METHOD: 11~ PURGE METHOD: ft:. t , ~ -t (A. , 1 , -c.., 

TIME START PURGE: q:}~ PURGE DEPTH (FT) <"\, f t 
TIME END PURGE: 

TIME SAMPLED: (D :TSO 

C(M{EHTS: 

WELL VOLUE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CAS ING DIAMETER <IN) CASING VOUJ4E 

(FILL IN (FT) WATER (FT) COLUMN (FT} 12\ ) 4 6 (GAL) 
BEFORE - .. X • 

PURGif«i) z_,{;) g '2.- ( If -lC, 0.16 0.64 1.44 ,. q C, 
TIME q: 4'?) ,~~(/ s_-. sA °t; e, 1 

VOLUME PURGED (GAL} 'lz I /'/-. l... 2-
PURGE RATE (GPM) 

TEMPERATURE (•C) l~ .0 l ~ • 0o \.4 '1 \S . s 
pH G,.1? (a.111- \, -1?~ (.p -1,,~ 

SPECIFIC 
'l, ~~ 1}\t\ CONDUCTIVITY (mfcromhos) ~ -iq~ (uncorrected) c:m 

DISSOLVED OXYGEN (mg/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY /COLOR UUfi t)JNI {fa(r" ~ 

ODOR MoD 'f\~~ oO f',AO~ 

Hv l{~ 1"' """ t,., 
lAC, 

DEPTH OF PURGE 
~{~ 

............. 
INTAKE (FT) / 

DEPTH TO WATER DURING 
PURGE (FT) 

HUMBER OF CASING ~<1-VOLUMES REMOVED 

OEWATEREO? Iv '-- 7 
S:: • .d'H t<;.AQ\ 



Groundwater Purge and Sample Form Date: I I (?t>[ 0 J Kennedy/Jenks Consultants 

PROJECT NAME: 1G. C-0 vV"! (;,. Mc-±ef~ WELL NUMBER: A)N10-'f 

PROJECT Hl.MiER: PERSONNEL: /)k wi I TR ~ ,-

SAMPLE DATA: 
TIME SAMPLED: C<M!EHTS: 

DEPTH SAMPLED (FT): "v\ i.f 

SAMPLING EQUIPMENT: Ve!'- i .! f ..._ l ! ;·c 
NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 

SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN-oF-CUS- REQUEST 
NO. ERS TYPE VATIVE TIOH (ml or L) TURBIDITY COLOR TODY AT 4"C? (METHOD) Ca+!ENTS 

I ' p ~ t\J01 N f L (J u V rrA .JV\ j e.~{ 

2. ' f «.t>D1 y l L, 
I\ t'- O,'Sj I '1e-/A. J I 

s I A - V t (. I D1 e)c ~ 
f I A - ('../ I t,. fe,,,1 

) I A - ,,v (L fA-f( ,_ 

(_, :s \)()JI.\- He.-\ /V I zo..., ' \)O c.. 

1 z VD4 f-1 [., ~ ;V 'bD~) \LI \ll G,,j 

PURGE WATER DISPOSAL NOTES: 
2 TOTAL DISCHARGE (GAL): Cot+1EHTS: 

DISPOSAL METHOD: Q t-vtr1{{,1 al- 01-1 \ c£ 
DRUM OESIGNATION(S)/VOLUME PER (GAL}: 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR NO - IF N0 1 AOO COl+CENTS}: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LIO, CASING LID AND LOCK)?: ~ NO 

INSIDE OF WELL HEAD AHO OUTER CASING ORY?: (Y NO 

WELL CASING OK?' G HO 

C<M!ENTS: 

GENERAL: 
G:.v Id- ci.-C-1~1' WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR °F): U::0 
PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 

.... ~ Other: 

1=.,s~ ? 1<;.RQ\ Paae 2 of 2 



Groundwater Purge and Sample Form 
... t/ 

Date: tt:v / 4"J 
J Kennedy/Jenks Consultants 

PROJECT NAME: ~"-A:. ~ WELL NlM3ER: r-J f-1 vJ -5 
PROJECT Ntl4BER: PERSONNEL: .,.)zJ~ 

STATIC WATER LEVEL (FT): t. f O MEASURING·POIHT DESCRIPTION: -tt>~ 

WATER LEVEL MEASUREMENT METHOD: ~~_,.J PURGE METHOD: ?~~i..;::oc._ 

lo: 1,l 
\ 

TIME START PURGE: PURGE DEPTH (FT) .....,,\? 

TIME EHD PURGE: 

TIME SAMPLED: 

Cot,t.!ENTS: 

MELL VOLlNE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER (IN) CASIHG VOUME 

(FILL IN (FT) WATER (FT) COLUMN (FT) 2 / 4) 6 (GAL) 
BEFORE - - X • 

PURGI~) 't-0 l ·fO f 'i ?.-. ,....,,,, 0.16 0.64 1.'4 t· '07 
T IM E 

l<=>·. % \ t: l~ lLt...~ lt ~ :,2-\O :4C> H: v2--

VOLUME PURGED (GAL) 2, 4- ~ t ''Ii... 0 
PURGE RATE (GPM) 

TEMPERATURE (°C) \2.--~ (1..~ ~ \. 1,.. ,::;;- l".2- ~O\ l'l- , (.p [2 , t;;' 

pH (() .-, . <-4 ,-, (g, Co (.,, . s-, (I .t:;~ t#-~~ 

SPECIFIC 
~'4 CONDUCTIVITY (m1cromhos) '?O"") ~O'-=:t '2-.:, (..;, ?,J!b ( 1.,~ ~ ~ 

(uncorrected) an 

DISSOLVED OXYGEN (mg/L) 

eH(MV}Pt-AgCl ref. 

TURBIDITY/COLOR t,{.t,~ <...-~ ~ t.J.J-6-/' 1.,.(.;t..-W ~ 

ODOR ~p "'1_c,r.> t"'\.,. 0 f"'\..O t,'1.,0'v M.OD 
µ(.... ~,. UC. µ(.... lA(...- He.... 

.. 

DEPTH OF PURGE ~ (3 _,-") 
INTAKE (FT) 

OEPTH TO WATER DURING 
PURGE (FT) 

• 
MlltlER OF CASING - I VOLtMES REMOVED -
DE'WATEREO? ,J -

..... 
;:;:> 

(TSGO.Tl Paae 1 of 2 



Groundwater Purge and Sample Form Date: __ _ Kennedy/Jenks Consultants 

PROJECT NAME: ~ ~ "'~·A ~J.'>-t. ~ WELL NUMBER: µ µ w -..U::-

PROJECT HUMBER: PERSONNEL: ~~ 

SAMPLE DATA: 
TIME SAMPLED: CCMlENTS: 

DEPTH SAMPLED (FT): r-" L':) 

SAMPLING EQUIPMENT: ~~~.c:... 

NO. OF CON- FIELD VOLIME SHIPPED UNDER ANALYSlS 
SAMPLE CONTAIN- TAINER PRESER- FllTRA- FILLED CHAlN-oF-CUS- REQUEST 

NO. ERS TYPE VATIVE TIOH (ml or L) TURBIDITY COLOR TODY AT 4•c? (METHOD) CatlENTS 

t I r:::> ~, ....> 1'- vt -e. v y t'.? ~ f...~ 

2- l p 
1--1~ ... '-( IL. o,·~ ~'4'A-ll (I 

'3, I A. 
_,,, - _::, l L-- c:>,· ~' -0 

4 l A - ,j l L.- P o: 
c;- l A - t-J l L..- PA\-( 

~ ~ "oA \.{£.. ( rl L 1.-0-( ,JV / 

' ~ .JOA '-{l, l t0 ~( 
,Jj ~u b.MS 

PURGE WATER DISPOSAL NOTES: CJ) 

TOTAL DISCHARGE (GAL): r-0 COt+fENTS: 

DISPOSAL METHOD: .Q):l.y~ t>/:J""? l'f.E 

DRUM DESIGNATION(S)/VOlUME PER (GAL}: 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR NO - IF N01 AOO CCJl,,t,4EHTS}: 

WELL SECURITY DEVICES OK {BOLLARDS, CHRISTY LID, CASING LID AHO LOCK)?:~ KO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?: YES ~ ,,---... 
WELL CASING OK?: !YES') HO '< ___ _,. 

CCH4ENTS: 

GENERAL: 
WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR •F): C:o, d " .u,, M-' ti<O' 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

PaQe 2 of 2 



Groundwater Purge and Sample Form Date: '-~ / Vl:> Kennedy/Jenks Consultants 

PROJECT NAME: 1~ MP< M.~ S WELL HlM3ER: ~M.~ ~y:, 

PROJECT NlM!ER: C\Ot (L Q Ct 1s j QQ PERSONNEL: ~~ Q~!:::j 

STATIC WATER LEVEL (FT): 19\ . '2,,-2=- MEASURING POINT DESCRIPTION: ~ 

WATER LEVEL MEASUREMENT METHOD: ~Q...) PURGE METHOD: P~ s.'t"~ 

TIME START PURGE: \'2-:.0 2= PURGE DEPTH (FT) 
.,....,. l 2-

TIME END PURGE: 

TIME SAMPLED: 

COOENTS: 

NELL VOllllE MULTIPLIER FOR 
CALCULATION TOTAL OEPTH DEPTH TO WATER CASING DIAMETER (IN ) CASING VOLIME 

(FILL IN (FT) WATER (FT) COLtMK (FT) 2 ( ~ 6 (GAL) 
BEFORE - - X -

PURGING) lq q . ?..,,, 2,.- q., 2> 0.16 0.64 t.44 l, . "2,.(e. 

T IM E l2-: lS- ll: 'lo r2:3;,S \ 2.-: 40 \2 ·.s2-\2.. '.4(;::. 

VOLUME PURGED (GAL) l l(-'2-- 2- l/2- 4- q; (p ~ Y-i__ 
PURGE RATE (GPM} 

TEMPERATURE (°C} \'2-,t l2. ,(p t'l-,l-
\j... ' \'l-.2.. lt- . .3, 

pH 
(,.2-8 4,. 42- le>.~~ (., . 4S"' ~-4 s L,.4~ 

SPECIFIC 
tt, ;tG' CONDUCTIVITY (m1cromhos) 5<J1) 4 "72.... A~'-' 4-~'2- 4; \ {uncorrected) CII 

DISSOLVED OXYGEN (1119/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY /COLOR 1 (} ,,, - ' "' 7' 

ODOR ~-- f"\ot> ,;.l,..vM()\) 

\-tC. \--lC... 
DEPTH OF PURGE 

r ~ l2-lNTAJ<E (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUMBER OF CASING ~ l VOLUMES REMOVED ,. 

OEWATERED? r-1 -/ 



Groundwater Purge and Sample Form Date: l. '( i--0 J ~ Kennedy/Jenks Consultants 

PROJECT NAME: ~v.A ('--'\.. G!")")>-'L s WELL NlJ.lBER: r--),0, t.,J -- <, 

PROJECT HIMBER: PERSONNEL: ~~ 

SAMPLE DATA: 
TIME SAMPLED: C<M\ENTS: 

I 

DEPTH SAMPLED (FT): I".- l '2-

SAMPLING EQUIPMENT: ?ev,.:~·=t-~·~ 

NO. OF CON- FIELD VOLIME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAIHER PRESER- FILTRA- FILLED CHAlH...OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TlON (ml or L) TURBIDITY COLOR TODY AT 4•C? (METHOD) Ca+1ENTS 

( l p '-t..:0) r..) t I.-- LJ.-,. ~ \(' 
-'{°O("b..L,.. i..~--t... 

y ·c--

2-- { p 
~03 lL O\~ I ~c;. "t'J0...'1 

:; I 

I I>- - iJ \ L- \?\,.GS-.;; .... 
4- I f;.. - ~ p~ l £...-

e;:- I p.. - µ l I,..- (>lk·i..( 

~ 7 \J of\_ HL-{ " ) i 2-oM-1, \)DC..... 

( 1.. vbA ~'-1 .J So""( 
i 1 &A':: 

PURGE WATER DISPOSAL NOTES: 0..s TOTAL DISCHARGE (GAL): CCM,tEtffS: 

DISPOSAL METHOD: ~ ,._,.~ ,1.>~1(€ ... 

DRUM OESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR NO - IF H0 1 ADD COf+lEKTS}: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LIO, CASING LIO AND LOCK)?: @ HO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?: @ HO 

WELL CASING OK?: r;;;; 
L/ 

NO 

CCM{ENTS: 

GENERAL: 
WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR °F): ~'-0/<-~ 4-o• 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

Paqe 2 of 2 



Groundwater Purge and Sample Form 

PROJECT NAME:~~ M~R:!L.S 
PROJECT NlMIER: 

STATIC WATER LEVEL (FT): ~ , ( 

WATER LEVEL MEASUREMENT METHOD: 4d G-o,.._) 

TIME START P~RGE: I: 2-4 
I 

' 
TIME END PURGE: 

TIME SAMPLEO: 

Ca+1ENTS: 

WELL VOLi.iE 
CALCULATION TOTAL OEPTH DEPTH TO 

(FILL IN (FT) WATER (FT} 
BEFORE - . 

PURGING) ?.,;>.~ 4 · l 
T IM E \: 41- l_-4<.:,. 

VOLUME PURGED (GAL) Y2..- \ 
PURGE RATE (GPM) 

TEMPERATURE (°C) \4- 2. l 4-. l 
pH 

¥'-SD &!.S, 

SPECIFIC A-~? 4-2-.?\ CONDUCTIVITY (m1cromhos ) 
(uncorrected) an 

DISSOLVED OXYGEN (mg/L) 

eH(MV)P.t-AgCl ref. 

TUR8IOITY/COLOR L~ 

ODOR t'\00 k..c,O 

Kl---- H(__ 

DEPTH OF PURGE 
INT.AKE (FT) 

DEPTH TO WATER DURING 
r- t4 PURGE (FT) 

Nllo1BER Of CASING 
VOLlJ.IES REMOVED 

OEWATEREO? ~ 

vi 
Date: /2,o Kennedy/Jenks Consultants 

WELL NUMBER: ·~MW --3 

PERSONNEL: ~ 

MEASURING POINT DESCRIPTION: -n,e__. 

PURGE METHOD: ~ .>-r:P~ l,,· 

PURGE DEPTH (FT) r-l4 

MULTIPLIER FOR 
WATER ~fllG DIAMETER <IN) CASING VOLIJ.IE 

COLUMN (FT) LY 4 6 (GAL) 
X . 

L4-.4 0.16 0.64 1.44 ?- . 304. 

I :s-1 J:"C;U 2.: 02.. 

\ '/2- '2- 2 Y2 

l~.~ \ ~,(.... l3., 

~-(p( Ce, • l- (,.,. ~ .. ~te> 

4-1--~ 4-24 4{t:, 

-
t1 t:) I) Mot> Moe> 

1--{(- HL HC--

I -,.._ 

... 
~ 

ft~GO.f\ Pace t of 2 



Groundwater Purge and Sample Form l'-1/2Jf) Date:n Kennedy/Jenks Consultants 

PROJECT NAME: ~,<01::A ('A,.~ WELL NllM3ER: ~Mw -- 2, 

PROJECT NLteER: °'~ y-1) '1 ~. m, PERSONNEL: __j12.,1;:2 

SAMPLE DATA: 
TIME SAMPLED: C(Hi!EHTS: 

DEPTH SAMPLED (FT): r,., l4 

SAMPLING EQUIPMENT: ~~ 

NO. OF CON- FIELD VOLIME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIH--OF•CUS- REQUEST 

NO. ERS TYPE VATIVE TIOH (ml or L) TURBIDITY COLOR TODY AT 4•c? (METHOD) Ca+!ENTS 

( I p ~ } ,.) \t..-- y "'tt>'f A L M en,..(,$ 
C-l.L4 ~ 2-- I l7 l-i . .::nn y IL- D\!:6 A-1-~ 

~ ' A -- ~ , L.. I I OJ ~1.,. 

4 I A -~ ,.) IL... I P,.c 
5 ' A - ,.) l L- l (?A14 

{e, 3 -JcJA WA ,J 12,o;.,.,, V DL 

-, L \JOA \.--iv\ 
,J 

<-c,o,...,t u 
-..l.J 

t.:;;,A. ..,...::> 

PURGE WATER DISPOSAL NOTES: 
'2 '/2-TOTAL DISCHARGE (GAL): COl+IENTS: 

DISPOSAL METHOD: 'Oil..oJt:!".'.'::'€P ~?? nC 

ORUM OESIGKATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF NO ; ADD Cor+1ENTS}: 

WELL SECURITY DEVICES QI( (BOLLARDS. CHRISTY LID, CASING LID AND LOCK)?: ~ NO 

(HJ) INSIDE OF WELL HEAD AND OUTER CASING DRY?: l YES 

WELL CASING QI(?: {!v HO 

C<l+tENTS: 

GENERAL: 
WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR •F): l o W/ /J.~ • ~ 41> ' 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: ProJ ect Manager: 
Job F11e: 
Other: 

l='..<1~? f<;.AQ) Paqe 2 of 2 



Groundwater Purge and Sample Form Date: \ YZo/ <.:). o KeMedy/Jenks Consultants 

PROJECT NAME: \~~ WELL NIMJER~ ~ W - 1-

PROJECT N\MIER: PERSONNEL: ..J~ 

STATIC WATER LEVEL (FT): ID, '2.- MEASURING POINT DESCRIPTION; $-
WATER LEVEL MEASUREMENT METHOD: ~ ~SV"'- PURGE METHOD: ~:r!h!!]t:--

TIME START PURGE: 2 : '? \? PURGE DEPTH (FT) ,,..._,, l4-
TIME END PURGE: 

TIME SAMPLED: 

COt+tENTS: 

WELL VOLi.iE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER {IN ) CASING VOLlME 

(FILL IM (FT) WATER (FT) COLUMN (FT) V 2 ) 4 6 (GAL) 
BEFORE - - X -

PURGING) 2--~ {D- 2. l~ -8 0.16 0.64 1.44 '2.. 0~ 

TIME 7: 0} :;·.o~ 3: ('2-. '3'. lt '3 ~ J..2. 

VOLu.tE PURGED (GAL) Y2. l \ y'?- 2.. 2- Y2-. 
PURGE RATE {GPM) 

TEJ,FERATURE (•c) ( {; 7 \ "?.() \::; ~ \'> . 0 t3.o 

pH &. 40 (o ·4·/ £,,41 (o ,t\-3 ee,.42. 
SPECIFIC 

e;; Cf< S&,2 S4~ s~~ CONDUCTIVITY (m1cromhos ) S3k> (uncorrected) cm 

DISSOLVED OXYGEN (mg/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY/COLOR fl,{ _J ·""' 
., ~ -

ODOR St.. ...> 'f"\ oi::, <;L_ .... fAoP $t.--f'AOI) $<.---~D ~~f-'\c)D 

i--lC. \.-1 (.... vl <:... \.It '-- H.C. 
DEPTH OF PURGE 
INTAKE (FT) 

DEPTH TO WATER OURlNG 
l £\ PURGE (FT) r -

NllCBER Of CASING ,..... l VOlu.tES RatOVED 

OEWATEREO? ~ J) 

F-411 f!'\-M\ (ISGO.I) Paae 1 of 2 



Groundwater Purge and Sample Form Date: '-Y"°{<n> Kennedy/Jenks Consultants 

PROJECT NAME: "\ p.. (..JO t,....A M ~ WELL NUMBER: ~ IV\ ~ - '2. 

PROJECT NI.MlER: PERSONNEL: -->e~ 
SAMPLE DATA: 

TIME SAMPLED: COl+tEHTS: ---tt>G. 

DEPTH SAMPLED (FT): 
,......_ l+- 'PE:: (2., t s--r- A (...."T) C... 

SAMPLING EQUIPMENT: ~~ 

HO. OF CON- FIELD VOLIJ,IE SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIH-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c7 (METHOD) Cot+IEKTS 

l 'P f-(~, "'(1Jl~l I rJ \L L{ ~ v '( ... ~~l.-

2 I ? µ,,.:}o i y tL 
I "C>\S<. M .t::~J 

? I A - ,...) IL I I 01.e$E 
~ 

L, 

4 l p. - ~ I L 'P ?11... 

"5' ( /;). - tJ t l.. Pk'l.-( 
\(I ~ \J 71.,p... t.l.l. t ,) 1,7,0 f'\L v\)C.. 

' 7- "ti?' µ_~ \ ,-J 'on""- L 
,J) -...,,u 

bAS 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): 1---~ Cot+IENTS: 

DISPOSAL METHOD: -09-AJ ...-.,..-t,C'D ~ ~ ~ 

DRUM. OESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR HO - IF NO , ADD Cor+IEHTS}: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LID, CASING LID AND LOCK)?: Gv HO ----·-----. 
INSIDE OF WELL HEAD ANO OUTER CASING ORY?: -·~NO 

W~LL CASING OK?: ,(5) HO 
'v 

Cot+IENTS: 

GENERAL: 
WEATHER CONDITIONS: l,c>t..-'V I ~-

l 

4o , 

TEMPERATURE (SPECIFY °C OR °F): 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

Page 2 of 2 



Groundwater Purge and Sample Form Date: t 1/ 2-l/ tro Kennedy/Jenks Consultants 

PROJECT NAME: ~~~ ,-1 ~+-,..../1..:S WELL NUMBER: -Mw - ? 

PROJECT NlM3ER: PERSONNEL: ~ 

STATIC WATER LEVEL (FT): \o.<5'"" MEASURING POINT DESCRIPTION: ""'Cbl-

WATER LEVEL MEASUREMENT METHOD: H ~ PURGE MEniOD: i?~~L.. 

TIME START PURGE: 8 :4-1 PURGE DEPTH (FT) I'- ( 3 
TIME END PURGE: 

TIME SAMPLED: 

C<M1ENTS: 

WELL VOLIN: MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CA~ DIAMETER ( IN ) CASING VOLlME 

(FILL IN (FT) WATER (FT} COLll4N (FT) ( 2_) 4 6 (GAL) 
BEFORE - - X .. 

PURGING) \(p lo·S- S'":. (£;' 0.16 0.64 1.44 -9S 
T IM E e: 4, 6:s? g:~q 

VOLUME PURGED (GAL) Y2- \ \ Y:2-
PURGE RATE (GPM) 

TEMPERATURE c·c) b .... \ \'2-,4- l1- ;2-

pH {p.2 tl. 2.(c:, 0,.2-, 

SPECIFIC si..~ ~o4 CONDUCTIVITY (m1cromhos ) s~ (uncorrected) CIII 

DISSOLVED OXYGEN (mg/L) 

eH(MV}Pt-AgCl ref. 

TURBIDITY/COLOR L '"A .-

-
ODOR e:N' ~-M--" ~ 

-
DEPTH OF PURGE ,. _ l ';> INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

HUMBER OF CASING r,::-- l VOLUMES REMOVED 

DEWATEREO? 
~ - ) 

F-4~ 1 (!).f!9\ 



Groundwater Purge and Sample Form Date: _ __ _ Kennedy/Jenks Consultants 

PROJECT NAME: ~~~ M ~ WELL NUMBER: r--4 v,) -· S'"" 

PROJECT HlJ,lBER: PERSONNEL: ~ t2J 

SAMPLE DATA: 
TIME SAMPLED: C<MlEHTS: 

DEPTH SAMPLED (FT): (', \:, 

SAMPLING EQUIPMENT: fG'2. !~!... 

NO. OF CON- FIELD VOLL"1E SHIPPEO UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED aiAIN-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c7 (METHOD) COf,f,tEHTS 

~ \ ? 1.-(A:? 3 ' IL. "t"r-:n_d M. o(:-.,.e_, r-> (, { ,uZ. V '{ z p '( lt..- l ~<;;..S, I k ~ I f-(r»"' ! 

~ ( P-- - ,..) 11.- I J 
D\~,; 

4 l A - ,J 
' L.-- -P a 

i; t I>- - ,J \ L- I E'AH 
v ~ "'~- U L- I ,) t2.-oy\..,I \JO(_ 

J 2 \JCl\, Wl !\J i&>..,... t 
lt v (;;11\S 

' 

PURGE WATER DISPOSAL NOTES: \ 'I 1--TOTAL DISCHARGE (GAL): COt+iENTS: 
. 

0 I SPOSAL METHOD: R:U:::::f\::Y::~~- ~ t:'.:'::". 

DRUM DESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAO CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF N0 1 ADD COMMENT~ }: 
' 

WELL SECURITY DEVICES OK {BOLLARDS. CHRISTY LID, CASING LID AND lOCK)?: ~ HO 

~ INSIDE OF WELL HEAD AND OUTER CASING DRY?: NO ... ...._, 
WELL CASING OK?:~ NO 

C<MlENTS: 

GENERAL: 
WEATHER CONDITIONS: c.,ov-9 !. ~ 
TEJ.4PERATURE (SPECIFY °C OR ·F): ~4o,, 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

l=.A'l? l<-.AOI PaQe 2 of 2 



Groundwater Purge and Sample Form 
\·~ 

Date: 2-\( C'O Kennedy/Jenks Consultants 

PROJECT NAME: ~~ ,.J..,_,_::t:,.b WELL HIMBER: Hw- ~ 
PROJECT NlM3ER: q q 0 Q c( q, . 7>~~ PERSONNEL: ~ 

STATIC WATER LEVEL (ff): 0\' (..:. MEASURING POINT DESCRIPTION: I o L 

WATER LEVEL MEASUREMENT METHOD: ~ 'tJ- PURGE METHOD: r~~~tvY---u 

TIME START PURGE: C\; ..._, t., PURGE DEPTH (FT) /'<.-·\;) 

TIME ENO PURGE: 

TIME SAMPLED: 

COt+tENTS: 

WELL VOLll4E MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER r~ DIAMETER l IN) CASING VOLUME 

·• .,. (FILL IN (FT) WATER (FT) COLUMN (FT) ( 2) 4 6 (GAL) 
BEFORE - ... 

~-+ X -
PURGING) 1 v q,~ 0.16 0.64 1.44 l ., D 1-t{-

TIME 
0,: 4-l 0i:41 q:~2. 

VOLUME PURGED (GAL) l;.::: / '2..- \ 1Y2-
PURGE RATE (GPM) 

TEMPE~TURE (•C) \ 2- .- \ \l.t:\ r(- S 
pH (p.l,? ~,&o (/; .t:::Jo 
SPECIFIC 

l.t:>2- f <o rq (ii 2,., 7 CONDUCTIVITY (mtcromhos) 
(uncorrected) cm 

DISSOLVED OXYGEN (mg/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY/COLOR C,.;.' " : 
..... 

ODOR ~( -
. 

DEPTH OF PURGE 
INTAKE (FT) 

DEPTH TO WATER DURING /: - ( '? PURGE (FT) 

HUMBER OF CASING 
VOLlJ.lES REMOVED 

DEWATERED? 
, 

(T~OO T) Paae 1 of 2 



Groundwater Purge and Sample Form Date: \~ / C"° Kennedy/Jenks Consuffants ~, 

PROJECT HAHE: WELL NUMBER: 

PROJECT HlMIER: PERSONNEL: 

SAMPLE DATA: 
TIME SAMPLED: CCMI.EHTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON• FIELD VOLlJ.lE SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN--OF..CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or l) TURBIDITY COLOR TODY AT 4•c1 (METHOD) COt+IENTS 

' 
I p r&-".V ~ ~ tL- C-{, i ,, ~ '{ _, ,, 

2-- I D ~t-0 ?, 
( ll-{ 

' 

7 l /1 - ...} 1\....- I I 

4- I f,.. - ,.J i L., 
~ --

! p.. - ,J \ l,... 

v .,., 
- ) '\\OA. µl-1 ,J I 7.,o,.,.,t 

' ·1,, Jt>f.\ kll ~ ~A JI ,l) 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): Ca+lENTS: 

DISPOSAL METHOD: 

DRUM OESIGNATION(S)/VOLUME PER (GAL}: 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR HO - IF N0 1 AOD Cor+4ENTS }: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LIO, CASING LID AND LOCK)?: (!~ HO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?: 
··-·-.... 

(~~ NO 
/. - .. 

WELL CASING OK?: 
\ 

YEt-,. 
_,.,.,,.., 

NO 

C<M4ENTS: 

GENERAL: 
C,-o ,_--c~ /~ WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY °C OR •F): 4o -- F 
PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

Paae 2 of 2 



Groundwater Purge and Sample Form Date: t '/2, l (ts-o Kennedy/Jenks Consultants 

PROJECT NAME: -'(A,t-Of"\A-~ WELL NU.SER: M vu -'2-

PROJECT NUMBER: PERSONNEL: ->(2a 

STATIC WATER LEVEL (FT): l( . 4- MEASURING POINT DESCRlPTtON: -cni::--

WATER LEVEL MEASUREMENT METHOD: ~) PURGE METHOD: r~~ 

TIME START PURGE: It: 2-4- PURGE DEPTH {FT) r--'\ ~ 

TIME ENO PURGE: 

TIME S~PLED: 

C(M.1ENTS: 

WELL YOUl4E MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER C~ G DIAMETER <IN ) CASING VOLUME 

(FILL lN (FT) WATER (FT) COLIJ.fN (FT) (!) 4 6 (GAL) 
BEFORE - - X -

PURGING) \(~ [ l. 4- 4- ,G:::, 0.16 0.64 1.44 ~13b 

T IM E 
l( ~ 24- lt: 1--o ( (' ~{.,, 

VOLUME PURGED (GAL) V-2- \ ( l( '2--

PURGE RATE (GPM) 

TEMPERATURE (°C) IL~ I ( . "\ lZ -o 
pH l,.45 &-4~ &.44 
SPECIFIC 

~&'- ~~4 &;57 CONDUCTIVITY (m1cromhos} 
(uncorrected) cm 

DISSOLVED OXYGEN (mg/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY /COLOR (L ~ '-- I , 

ODOR ~ 
____a 

I 

DEPTH OF PURGE 
,.L.,, L'? INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUMBER OF CASING • k.,, \ VOLlJtES REMOVED ,,-. 

DEWATERED? t,..l I 

(ISGO.t~ Paae 1 of 2 



Groundwater Purge and Sample Form 
ll/ 

Date: f~ / oo Kennedy/Jenks Consultants 

PROJECT NAME: ~Al--OrA.. /'""'\.~ WELL NUMBER: t--{ w ,,- '2-

PROJECT HI.M3ER: PERSONNEL: 

SAMPL:E DATA: 
TIME SAMPLED: COt+\ENTS: 

DEPTH SAMPLED (FT): ,_., \ ~ 

SAMPLING EQUIPMENT: ~~~ 

KO. OF CON- FIELD VOLUilE SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FlLTRA- FILLED CHAIN-OF~US- REQUEST 

NO. ERS TYPE VATIVE TIOH (ml or L) TURBIDITY COLOR TODY AT 4•c1 (METHOD) C(J+IENTS 

\ I p '{J')i> ~ r.J \L - y ~ ~ 

'i 
C- .. -

'> \ p \-{l'lv "I. \L- I t>1.S.S M.-~ 

~ t t,.- - ,-) tL- D1~~~ 
h. 

t..-

4 /A - ~ { l--- Pvt> 
' 

~ 1 £:.,- - 0 L L-- 0~ 

y ':> J~ ..Hv, r-l 'Vo """' \ \)C>L 

~ "' I.., 

I l- voP< \Av\ ,-J 'ol.> .-. t ~;:1.4: 

PURGE WATER DISPOSAL NOTES: \ 1/ 

TOTAL DISCHARGE (GAL}: ?--' CCMlENTS: . 
DISPOSAL METHOD: p~ l>"-S1~ 

DRUM DESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR NO - IF N0 1 ADD COl+1ENTS ): 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LIO. CASING LID AND LOCK}?: (§ NO 

~ INSIDE OF WELL HEAD AND OUTER CASING DRY?: HO 

~ WELL CASING OK?: NO . 

CCMiEHTS: 

GENERAL: 
WEATHER CONDITIONS: C.....01;'\) 2. C-t .. ~ "2,__ 

TEMPERATURE (SPECIFY °C OR °F): 4;,· 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
other: 

1=-4~? t<;.RQ) Paqe 2 of 2 



Groundwatar Purge and Sample form Date: l '(2, l ( 6'b Kennedy/Jenks Consult.ants 

PROJECT NAME: ~k.& t:1P: M eT~ WELL NUMBER: NMW- ( 

PROJECT HIH!ER: v\:) ~ o &t £,. n,:::> PERSONNEL: ~ 

STATIC WATER LEVEL (FT): t:i. ~ MEASURING POINT DESCRIPTION: ~ (_; 

WATER LEVEL MEASUREMENT METHOD: H.ef2.-o r-.J PURGE METI-IOD: ~t~<!.-

TIME START PURGE: \•~ I()~ • I-- I _,. PURGE DEPTH (FT) --i4-
TIME ENO PURGE: 

TIME SAMPLED: 

COf.t.lENTS: 

WELL VOLUE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER (IN ) CASING VOLIME 
(FILL IN (FT) WATER (FT) COLUMN (FT) ( 2 ) 4 6 (GAl) 

BEFORE - . X -· . 
PURGING) i.-:,.s -lJ, (pS [o. ~'5 0.16 0.64 1.44 

,.,,; 
TIME I z.: 11 c;: ·1v, u.: 2( l--: · 2J " . ..t:> 

VOLUME PURGED (GAL) Y2.- \ \ 1/-i_ L-
PURGE RATE {GPM') 

TEMPERATURE c·c) \?- . ~ l:""'\ .... 
. ,J,· • J.-. \"1,( \2 .o 

pH (;; .. (()4 &,.&-; (,. {,f ~-~I 
SPECIFIC 

,'6 .3 {311.., lb?\ CONDUCTIVITY (m1cromhos) t) \'l (uncorrected) cm 

DISSOLVED OXYGEN (mg/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY/COLOR e,..l , .,,_ I/ ..... 

ODOR 1\...-c-~- . 
: 

DEPTH OF PURGE rr-- ( 1-INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUMBER OF CASING ~ 1 VOLl.f.tES REMOVED 

OEWATERED? tJ £:~~ ~ 

(lSGO.I) Paae tlot 2 



Groundwater Purge and Sample Form "/. I Date: · 2( ,7() Kennedy/Jenks Consultants 

PROJECT NAME: ~t::::'.':"':':: n ~ .S. WELL N!M3ER: r-"::-"""~ - \ 

PROJECT NtJ.lBER: PERSONNEL: ~ 

SAMPLE DATA: 
TIME SAMPLED: CCl+lEHTS: 

DEPTH SAMPLED (FT): r--" \ ~ : 

SAMPLING EQUIPMENT: ?~~-~ 

NO. OF CON- FIELD VOL~E SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIH-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TOOY AT 4°C? (METHOD) CQ,t,\ENTS 

l \ 'P ~ l l- \( ~ H~ Y~) e-.~ ...u h-' 
2. l p t-{i--0 .,, y I t....- t)1SS, l"1 e,::,q.... I 

~ \ P< - ,-.) t L- ~ --p1..e..-~ 
4- { A - ,J { L,.. P&f:> 

~ t p. --- t,.) I l-- {?~ 

~ 3 lvo ,A. (Av-1 ,-J \'2.-0~ Jo L-

1 7,, ~ {) A- {.Al. l tJ q;_,,.,..., I ~ V 01 &AS 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): J~ CCMIENTS: 

DISPOSAL METHOD: T32-\c'M r-1€'"!) o_;::>'1:,-n:r· 

ORUM DESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR NO - IF N0 1 ADO COl+IENTS}: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LIO, CASING LIO ANO LOCK)?:~ NO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?: @ NO 

WEl.l CASING ()I(?' G NO 

CCM4ENTS: 

GENERAL: 
WEATHER CONDITIONS: CO VQ / 14,,£]4:;P- ,4v I 

I 

TEMPERATURE (SPECIFY •c OR •f): 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job Ftle: 
Other: 

F-4::1 ? f">-AQ, p~ge 2 of 2 



Groundwater Purge and Sample Form Date: \,i. U ( <rb Kennedy/Jenks Consultants 
~ 

PROJECT NAME: ( /><~ ,-1.E::.~ WELL HlM3ER: H0--J 
PROJECT NlM3ER: ~· ~ li o q i 'e>~ PERSONNEL: 

STATIC WATER LEVEL (FT): .-l ~ (c:, g MEASURING POINT DESCRIPTION: ~ 

WATER LEVEL MEASUREMENT METHOD: ~~ PURGE MEll«)I): 
p bv\ >~{---<.--

TIME START PURGE: f :,c;- PURGE DEPTH (FT) 

TIME END PURGE: 

TIME SAMPLED: 

Co+IENTS: 

WELL VOLlJIE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CAS.lMG DIAMETER <IN ) CASit«; VOLu.lE 

(FILL IN (FT) WATER (FT) COLlJ.IN (FT) ( 2 ' 4 6 (GAL) 
BEFORE - • X - • 

PURGING) l 4- -; . (.,p 9:, ~.3 "L 0.16 0.64 1.44 { - C> ( 

T IM E I ~2o l: 2,5 I : '30 
VOLUME PURGED (GAL) Yi-- l l /'2-
PURGE RATE (GPM) 

TEMPERATijRE (°C) ti.~ ( '3> .<, \;,,-~ 

pH ~ .. :~<ti, c,,;~< v,, ~,4-

SPECIFIC 42,; A01 CONDUCTIVITY (m1cromhos ) ~v) (uncorrected) Clll 

DISSOLVED OXYGEN (mg/L) 

eH(MY)Pt-AgCl ref. 

TURBIDITY/COLOR e,_ <.,,,4-~ / _r,, -
' 

ODOR ~u ~I.- SI,...-

IA.(.., k!~ 
DEPTH Of PURGE C'-l { INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NU4!ER OF CASING 
VOLll4ES REMOVED 

OEWATEREO? 
~ ---/ 

.. 
i:_,1 'l 1 /t:;_AQ1 (TSGO_ll Paoe t of 2 



Groundwater Purge and Sample Form Date: _ __ _ Kennedy/Jenks Consultants 

PROJECT NAME: WELL HUMBER: HW-f 

PROJECT NUMBER: PERSONNEL: 

SAMPLE DATA: 
TIME SAMPLED: COl+IENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN-OF.COS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4°C? (METHOD) Ca.MEHTS 

t ( p Mr-)0 :> ~ • L.- u ~ '( 
Z- p '1 

~-
( f-<,Jo, t L-

; I A- - tj IL-
4 ' A - I L. 

s- I A - ,-) \1.-

(... ) ..Jo}>. ~ bf ,.J (1 .. 0 r{ 

"'-::: v 
~[7 

1 2- W/\ l--(Lf ..J €iv,.... I 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL}: CCM<ENTS: 

DISPOSAL METHOD: 

DRUM OESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR HO - IF N0 1 ADO CQ4.1ENTS }: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LID, CASING LID ANO LOCK)?: ~ NO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?: &S) NO 

c;;; WELL CASING OK?: NO 

CCMIENTS: 

GENERAL: 
e....o V\.V I ~.£-r-t--WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR °F): 
't-t-.,. f 

PROBLEMS ENCOUNTERED DORING PURGING OR SAMPLING? 

cc: ProJ ect Manager: 
Job file: 
Other: 

I=.&~? ,..__AO\ Paae 2 of 2 



Groundwater Purge and Sample Form Date: '-'() \ / U'b 
' 

Kennedy/Jenks Consultants 

PRruECT HANE: ::t::a '°""'4t.... 0 <..~s WELL HIMBER: ,Mw- 1 
PRruECT NuteER: c;i t\ !.{ 0 J ~ ' t,\> PERSONNEL: ~ 

STATIC WATER LEVEL {FT): }(-~ MEASURING POINT OESCRJPTION: 1'"'?,t.-, 

WATER LEVEL MEASUREMENT METHOD: u e 12-o ..) PURGE METHOD: "~~ 
TIME START PURGE: fo: 3~ PURGE DEPTH (FT) ~,3 
TIME ENO PURGE: 

TIME SAMPLED: 

CCM1ENTS: 

WELL VOLUE MUL TIPLlER fOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER ( IN ) CASING VOLtJ,tE 

(FILL IN (FT) WATER (FT) COLUMN (FT) (2; 4 6 (GAL) 
BEFORE - • X • 

PURGil«i) l<P H. c;7- 4~4-5 0.16 0.64 1.44 . 12.. 
T I M E 

lo~?>< to.' 4c {o:q S--
VOLUME PURGED {GAL) Y2.. I 1Y2-

PURGE RATE (GPM) 

TEMPERATURE (•c) {3 .. $" l?, -~ \'?., 8 
pH 

(,1? ·4-'7 <p.4i '6 .4f) 

SPECIFIC $'48 t;;,<, t;;"'?>\ CONDUCTIVITY (m1cromhos ) 
(uncorrected) CII 

DISSOLVED OXYGEN (mg/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY/COLOR fl.I I - ~ 

ODOR OC>i;-)~ ~ , 

DEPTH OF PURGE ....-1'3 INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUMBER OF CASING """ I VOLlJ.iES REMOVED ---
DEWATEREO? ~ --"' 

/ 

J:"_,d'H ri::..AQ\ 



Groundwater Purge and Sample Form 
lt/ 

Date: f P'1 / c.?t:> Kennedy/Jenks Consultants 

PROJECT NAME:~~ k~ WELL NUM3ER: M P - { 

PROJECT HIMBER: PERSONNEL: ~' 
SAMPLE DATA: 

TIME SAMPLED: Ca+!ENTS: 

DEPTH SAMPLED (FT): {"'--'l::, 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLIME SHIPPEb UNOER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FlLLED CHAIN--OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c? (METHOD) C<MIEHTS 

( ( f' ~ ~ Li.- u ,I~ i I p 'I -
i. }-{-~ - l 1.,-

? I 
J µ I 

A _. It-

A- I A - ..) t L.-
e;- \ I>- - ,..> It.-

\4 ~ klo~ lfrA \ tio~l-

' I/ 'Jop.._ ~l,,\ tJ ~ t,r..l ~ l/ ,;:; !/ 

PURGE WATER DISPOSAL NOTES:( '-/ 
TOTAL DISCHARGE (GAL): ?,-- Ca+!ENTS: 

DISPOSAL METHOD: 1?£,0,............__· o~S I k,_.., 

DRUM DESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR HO - IF N01 ADD Cat,NEHTS}: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LID. CASING LID AHO LOCK)?: @ NO 

INSIDE OF WELL HEAD ANO OUTER CASING ORY?: ,GP NO 

WELL CASING OK?: B NO 

Ca+IENTS: 

GENERAL: 
WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR •f): C-Z>~ / e, ~ 4-0, 

PROBLEMS ENCOUNTERED DURlNG PURGING OR SAMPLING? 4 

cc: Project Manager: 
Job F1le: 
Other: 

C.A"l? f<;.QQ\ Paae 2 of 2 



Groundwater Purge and Sample Form Date:' \/2.0\./ o-o Kennedy/Jenks Consultants 

PROJECT NAME:' tA:!&MA +::::rm·-,,....l.!:,, WELL NlleER: wv? - ?!> 
PROJECT NI.NlER: ~ ti v Q~ i.oo PERSONNEL: PM !'- , ..) ~ 

STATIC WATER LEVEL (FT): q,o MEASURING POINT DESCRIPTION: :JVC-
WATER LEVEL MEASUREMENT METHOD: w~c:2 PURGE METHOD: ~ -Ci(_; 

TIME START PURGE: ~·.41 PURGE DEPTH (FT} I'-" l :{ 

TIME END PURGE: 

TIME SAMPLED: 

Cot,t.1ENTS: 

WELL VOLt.1£ "'). I I ~ 4. MULTIPLIER FOR 2 '!;.i,,t 
- {D. 

CALCULATfOM TOTAL DEPTH DEPTH TO WATER CA~~ DIAMETER CJN) CASING VOLUME 
(FILL IH (FT) WATER (FT) COLUMN (FT) LO 4 6 (GAL) 

BEFORE - • X -
PURGit«;) '2~.~ q \A--5 0.16 0.64 1.44 1. -;:z_, 2---

TIME lo : ou 10·. 0/ \o; \ ~ '· 0 ·. z_..o 

VOLU>fE PURGED (GAL) \ l i1.. 1.- J-- '12-
PURGE RATE (GPM) 

TEMPERATURE (•C) l~- f>' {1 -41 ( ';_ c;t> l'>-1S-

pH (,.c;J> lt> ;f< u.-, Lt+ lo ~L.\ 

SPECIFIC 
4-;-r CONDUCTIVITY (m1cromhos ) 41~ ·4 l1- 4·05 (uncorrected) cm 

DISSOLVED OXYGEN (mg/L) 4.4"1- 4-, 15' 4 .. z.4 5' -4:-'3 
eH(MV)Pt-AgCl ref. -32.,t.., -zc.1 -'2.1, 7 - 11..t> ~ of...f 

TURBIDITY/COLOR ~ 0 ~ . 

ODOR ,,._pO 
\:,-{~ , 

DEPTH OF PURGE ~l ( INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUMBER OF CASING I VOLUMES REMOVED /"-,.._, 

DEWATERED? ~ -

C A'> 1 u;, 00\ (T~~n T\ p~~A 1 nf? 



Groundwater Purge and Sample Form 
"I Date: .2-~ I o-o Kennedy/Jenks Consult.ants 

PROJECT NAME: "\~ ~ ~~~ WELL NUMBER: i--) Mt:) - 3, 

PROJECT Hl.MlER: t:\ .q (../ 0 ,'l & ' U-0 PERSONNEL: 'Ot-\ ~ ..j~ 

SAMPLE DATA: 
TIME SAMPLED: C<M1EHTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: ~.s-c-~ 

NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIH-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c? (METHOD) CCM,1ENTS 

l \ ? t.J ""ti::-'t"" pc! ~ 
L.A.,. h l-J 

!-\,..> o? lL~ ~-~i f'R--
...... 

c= €' ,( 
\.-"! ,C,.;.1Z.--'C ,.,~~~ 

1- l p t--> ~DS -·c:ps -
3 I f' f',) f~w l~ ~.,__<._.C:-j .e(l;. - -~ 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): Ca+tENTS: 

DISPOSAL METHOD: o P-v f'1- t:::i-:€P c,.-) ~ • ,.-c:; 

DRUM DESIGNATIOH(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR NO - IF N0 1 ADD COMMENTS }: 
/~ 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LIO, CASING LID AND LOCK}?: ~v NO 

INSIDE OF WELL HEAD AND OUTER CASING ORY?: YES (:~ 

/'\ \,__./ 

WELL CASING OK?: ~- NO 

CCHfEHTS: 

GENERAL: 
WEATHER CONDITIONS: 12 &1 r--J 

TEMPERATURE {SPECIFY °C OR 0 f): 
t\(-;1' ~ 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

PMA '1 of 2 



Groundwater Purge and Sample Form Date: 
1 Y~ / 0-0 Kennedy/Jenks Consultants 

PROJECT NAME: 1 .A-Lo~ ~ erP-L-<":> WELL Hl)6£R: H0 - 5 

PROJECT NlMJER: C, qu n~ i .. ~"() PERSONNEL: ~"'- .;>q_.e, 

STATIC WATER LEVEL (FT): vi MEASURING POINT DESCRIPTION: 'TDL.. 

WATER LEVEL MEASUREMENT METHOD: ~,J PURGE METHOD: ~~e,... 

It:~ ,,...._ L> . 
TIME START PURGE: PURGE DEPTH (FT) 

TIME ENO PURGE: 

TIME SAMPLED: 

CCMIENTS: 

WELL VOLllE 1 c-. S" ~ ~ MULTIPLIER FOR .... 
C ,..,_,~ 

CALCULATION TOTAL DEPTH DEPTH TO WATER CA~ING DIAMETER CIN ) CASING VOLll4E 
(FILL IN (FT) WATER (FT) COL~ (FT) (2 ) 4 6 (GAL) 

BEFORE - - X -
PURGING) l LP ""f. D t, 0.16 0.64 1.44 r .12... 

, 

T IM E '\ 

t2 :02 \r.01 \2.: t5 
VOLUME PURGED (GAL) v'Z.- f. t fz.. 
PURGE RATE (GPM) 

TEMPERATURE (°C) Lf- S'" l4. S1-- l 4 ,tt'6 
pH 

~-'U> (,, l q v. l~ 

SPECIFIC r;[/ 1 c; 1,lo CONDUCTIVITY (m1cromhos) t:/~& (uncorrected) cm 

DISSOLVED OXYGEN (mg/t) 1.'Di ">- 15 7,c;i 
eH(MV)Pt-AgCl ref. 

\~. '17 \~, t\ \l,' o(L(7 

TURBIDITY /COLOR c_c * ~- ~ 

ODOR 

DEPTH OF PURGE ""' l ;:> INTAKE (FT) 

DEPTH TO WATER OUR!HG 
PURGE (FT) 

HUMBER OF CASING - , 
VOLIJ4ES REMOVED -
DEWATEREO? 

~ 
-: -

(T~n. T\ PanA t nf, 



Groundwater Purge and Sample Form Kennedy/Jenks Consultants 

PROJECT HAME: :::Ik:ot:::'.\ ~. \,A~(-~ WELL HUMBER: f-'\vJ -~-

PROJECT HUMBER: PERSONNEL: ,Pt"V\.L I ...J O--{::, 

SAMPLE DATA: 
TIME SAMPLED: CCM!ENTS: 

DEPTH SAMPLED (FT): - I~ 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAIHER PRESER- FlLTRA- FILLED CHAIN-OF-CUS- REQUEST 

MO. ERS TYPE VATIVE TlOH (ml or L) TURBIDITY COLOR TOOY AT 4•c1 (METHOD) Ca+tEHTS 

t \ L'\·~ 
n:ti1;is._.L...: i:::.A -""'~ l p ~3 ~ c_ (.LP- .r '( 

i.>c.5.S ~£ 1-~..0, 

2- I p -· ,.._) ~DS )- I-- ~ 

~ l p r--l l6-.L-{V l L <;Sv,' ~ A --

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL}: Ca+IENTS: 

DISPOSAL METHOD: ·-c:e.., tV' t::':· s;; ::R ('> ,:J ~ ' -it: 

DRUM DESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF H0 1 ADD COMMENTS}: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LIO, CASING LID AND LOCK)?: ~ NO 

INSIDE OF WELL HEAO ANO OUTER CASING DRY?: YES ® 
WELL CASING OK?: (!!) NO 

COt+IENTS: 

GENERAL: 
( WEATHER CONDITIONS: 12P9 ,.) 4-S 

TEMPERATURE (SPECIFY 0 c OR 0 f): 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F11e: 
Other: 

i:.,i "I ? /.C::.AO\ Paae 2 of 2 



.- _ .. ...__... 
,-.--· -

Groundwater Purge and Sample Form 
H/"l ""'/ Date: -, tro Kennedy/Jenks Consultants 

' 
PROJECT NAME: --r-·f>.-.l. 'O,.....A t::1 ~':> WELL NlMJER: }-A.µ-\ 

PROJECT Nl.M3ER: q qldo"t ~ / lS'\:) PERSONNEL: 

STATIC WATER LEVEL (FT): Di. 0 MEASURING POINT DESCRIPTION: ::J1:s:::. 

WATER LEVEL MEASUREMENT METHOD: ~ ,..) PURGE METHOD: ~ ~ (._., 

TIME START PURGE: \o·. M PURGE DEPT~ (FT) 
/"\., \:, 

TIME END PURGE: 

~ 

TIME SAMPLED: 

Cot+tENTS: 

WELL VOLUE 11.,. 2 '\ .l\'3 MULTIPLIER FOR . ,·.:... -•; 

CALCULATION TOTAL DEPTH DEPlH TO WATER CAS.l.NC DIAMETER ( IN) CASING VOLUME 
(FILL IN (FT) WATER (FT) COLlJ.tH (FT) ( 2__) 4 6 (GAL) 

BEFORE - .. X • 
PURGI~) l (p q ' 0.16 0.64 1.44 \ t'2--

TIME 
lo: 4s \O~ S'2- \o:s5 

VOLUME PURGED (GAL} Y-z. l \ '( "2--

PURGE RATE (GPM) 

TEMPERATURE ("C) l(d.04- l4'- Ho \t, . 3\ 

pH v ~o &-3<:> {,, 2'i 

SPECIFIC 
c;i,7.-CONDUCTIVITY (m1cromhos) s 1.A; St\--4--(uncorrected} cm 

DISSOLVED OXYGEN (mg/l) ?,to1 t\ -0 4~04-

eH(MV)Pt-AgCl ref. -4 .<., -lv~tt --~o,S-
TURBIDITY/COLOR e..... · ' - l 

ODOR , . ..._, 
- I 

DEPTH OF PURGE 
r--, \ J INTAKE (FT) -

DEPTH TO WATER DURING 
PURGE (FT) 

NIJtBER OF CASING --- l VOLllotES REMOVED 
,-

OEWATERED7 t-> . - i--

C A'l '4 U::. 00\ 



G,oundwater Purge and Sample Form Kennedy/Jenks Consultants 

PROJECT NAME: ~ ..... ,,_ 1:::l f"'t;o..;.1.S WELL KIMBER: KW-( 

PROJECT NUMBER: 1") vt><:t ~ . o:,;, PERSONNEL: PMu_ 1 ...) ~ 

SAMPLE DATA: 
TIME SAMPLED: C<MlEHTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: ~L-

NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIH-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4°C? (METHOD) Cot+IEHTS 

l l 7 \-t~, 'L l--l t- t,....,,-· '( 
M, ~ i-- C../JI>,., ... ~ .. 

,-.J ~ 
l-'~ )pei..,S 

2-- I p 
- ,-J L-, oj 

"T1'S -~ -,_ 

> ( p - ~ Vz.-e,.-v _.__ s!. .... J Ir.-,._ _,__ 
r ~ 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): C<J+lEHTS: 

DISPOSAL METHOD: "'Pf. 1.' ~ ~ (:) ,..:X, I :rJ=: 

DRUM OESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR NO - IF N0 1 ADD Ca.lMENTS }: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LID, CASING LID ANO LOCK)?: ~ NO 

INSIDE OF WELL HEAD ANO OUTER CASING DRY?: YES G) 
WELL CASING OK?: @ NO 

CCMIEHTS: 

GENERAL: 
"Uk, ~ WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR °F): A~'<;, 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? No 

cc: Project Manager: 
Job File: 
Other: 

~.A"l "> tC. 00\ Pa<Je 2 of 2 



. .. ................ ,, ----
Groundwater Purge and Sample Form 

I l(. A / 

Date: 7.-- .,,./ o-o Kennedy/Jenks Consultants 

PROJECT NAME: -'tA<:...o~ H e:t ~L.-<:::i WELL HlJeER: tv\t.,J- 2-

PROJECT NI.MJER: ~ q (t,.~ ~ ."b\] PERSONNEL: 

STATIC WATER LEVEL (FT): q .o MEASURING POINT DESCRIPTION: --n::,L. 

WATER LEVEL MEASUREMENT METHOD: 8 ~,_) PURGE METHOD: . ~~.c:_ 

TIME START PURGE: (( !('2- PURGE DEPTH (FT) ~ 

TIIE END PURGE: 

TIME SAMPLED: 

CCMIENTS: 

I 

WELL VOLllE ,t ·"i '\ (..., MULTIPLIER FOR .-,·s ~ 

CALCULATION TOTAL DEPTH DEPTH TO WATER CASI NG DIAMETER { IN ) CASING VOLUME 
(FILL IM (FT) WATER (FT) COLIMff (FT) (~ 4 6 (GAL) 

BEFORE - - X -
PURGING) l V' q~o 1 0.16 0.64 1.44 1 i2-

T I M E 
t (: ~ 3 \l: i. > u:~'o 

VOLUME PURGED (GAL) \/1-- t t <r1--
PURGE RATE (GPM) 

TEMPERATURE (°C) 
l~., 2g t "'.s.?.. 'S"' l3,~ 

pH ~. :,'2., (( . ;~ "'. 4( 
SPECIFIC 
CONDUCTIVITY (m1cromhos) 
(uncorrected) cm {~10 .l CZ,'70 l~CR'? 
DISSOLVED OXYGEN (mg/L) 

l.t '1-- ( l4-07 \ 4- ,~, 
eH(MV)Pt-AgCl ref. -~o... 1., \~-< 1. 'b 
TURBIDITY /COLOR (...j -.--:vv<? ~ 

~ " - --v 
ODOR rvo-i-(_ cl . -
DEPTH OF PURGE 

f'-' '~ INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUM:JER OF CASING ~\ VOLfMES REMOVED 

DEWATEREO? ; 

t-1 , 

C.A'> 1 I~ QO\ 



Groundwater Purge and Sample Form ''I Date: 2-'1 I o,:, Kennedy/Jenks Consultants 

PROJECT NAME: "T"t)o....l,..c, ,..,;A. M:£Ilil:::::1.-'!) WELL NUMBER: Mv-') - -L 

PROJECT HUMBER: PERSONNEL: l2t::k1". I ~Sb2 

SAMPLE OAT A: 
TIME SAMPLED: CCMIEKTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: ~ ~-v("l~ 

NO. OF CON- FIELD VOLIME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN..OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or l) TURBIDITY COLOR TODY AT 4•c? (METHOD) Co+tENTS 

l \ 'P J.tN)'!? r-,J IL (!..l~ ,_,... y M ~ c...~. t-1'-' 

j..,1~, ~~ 
.pc., 

\ \ 

//_. 
l ? ~o:r 1 1 - ) "'T.\)"'.;, 

7, ( e . y ')..-'-'t$ J_ __ 1 $.. •· :.. r " _,-

- ~ 
-~-

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): C{M,{ENTS: 

DISPOSAL METHOD: 'v't--,r i,A "' ~ o;x.l "i,C 

DRUM DESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF H0 1 ADO COMMENTS }: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LIO, CASING LID AND LOCK)?: ~ NO 

INSIDE OF WELL HEAD ANO OUTER CASING DRY?: YES G) 
6) WELL CASING OK?: NO 

CCHiENTS: 

GENERAL: 
~~ WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR °F): 
Ph. 

PROBLEMS EMCOUHTEREO DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

CA~") tt:. 00\ Paae 2 of 2 



Groundwater Purge a~ Sample Form Date: 'Y / S-Jo l Kennedy/Jenks Consultants , 

PR.ruECT NAME: --r~oM..~ V\e:'\)L.L ~ WELL KI.M3ER: /Vlw- \ 
PROJECT NlMiER: ~ .?t v O ti\ E,. 00 PERSONNEL: ~ 

STATIC WATER LEVEL (FT): /{). ~ ~- MEASURING POINT DESCRIPTION: ,oc.. 
WATER LEVEL MEASUREMENT METHOD: Her~ PURGE METHOD: ~f r-· \ ~ ..)~ l \ ' ' ' f/v\: (. !! ~ 
TIME START PURGE: O\~ ,CU PURGE DEPTH (FT) ~ l~ 
TIME END PURGE: f \) ~o ~ 

TIME SAMPLED: 10: tO 
' CCM4ENTS: 

WELL VOLt.NE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CAS-ttlG DIAMETER (IN ) CASING VOLtME 

(FILL IN (FT) WATER (FT) C0Llf.4N (FT) lY 4 6 (GAL) 
BEFORE - . X . 

PURGING) \G:, to. {s'" t;;.SS- 0.16 0.64 1.44 ~~ 

TIME ~:~ q. '>1 /O·D\ t O: OS~ 
VOLUME PURGED (GAL) 0 Y2- y :t: ( 
PURGE RATE (GPM) 

TEMPERATURE (•C) 
l?.12> l'? ... ~l I J.C I fr b I 

pH 
lP. 2.4 L, I ':)o 6 ~) b-]L 

SPECIFIC r L\ \ 1r o CONDUCTIVITY (m1cromhos } 4 l '1 ~? (uncorrected) cm 
DISSOLVED OXYGEN (mg/L) l .42. o-54 0 "-. ) 0.11 
eH(MV)Pt-AgCl ref. -·y$,f) -45 .o -4~ (. -~6. l ~e 
TUR8I01TY/COLOR 

C (ur -~ 
ODOR N ' ~ 

DEPTH OF PURGE ,._ (3, --- --~ INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

HlJ,IBER OF CASING 
VOLUMES REMOVED 

DE'WATERE07 
~ -. ........ - ( 

1=.4~ 1 /<;.AQ\ (T~~n f\ P~n~ 1 nf, 



Groundwater Purge and Sample Form Date: _ _ _ _ Kennedy/Jenks Consultants 

PROJECT NAME: WELL NUMBER: t'V\N ~· l 
PROJECT NUMBER: PERSONNEL: 

SAMPLE OATA: 
TIME SAMPLED: CCM1ENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPE.D UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED OiAIN-OF~US- REQUEST 

KO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4"C? (METHOD) CCMIENTS 

I I t>:5" ~ ,-) I,..- C--{~ y -'("PS 
'.2. I o::5 ,_j ,J Ir ~-----~ -S.S,~~.Jl.'l ' ~,.. '~ ~ ~ p 14 ,.)c)-\ N ...... .,. 

A ·l -p -t--Wol y (.-
I 1)\S,S"i)L ,v€\) µ\.(...-td.<;: 

:> I t> v I 

A iJ V i-.e-<J...J 
~ I /( ~ tJ v f)l,{) 

1 .I I><. N ,J I/ I (I kl-1 . 
5 --:; v~ l--t?l . Oi>l\--{ \ \I C>t-

1 7..,- vbA v{t,,f ,._j 0o ,._ r ~A..S 

PURGE WATER DISPOSAL NOTES: l TOTAL DISCHARGE (GAL): CCM<EKTS: 

DISPOSAL METHOD: ~ 

DRUM OESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR HO - IF H0 1 ADD COl+!ENTS}: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LIO. CASING LID AND LOCK)?: ~NO 

INSIDE OF WELL HEAD AKO OUTER CASING DRY?: ~ NO ---WELL CASING OK?: & HO 

CGMEKTS: 

GENERAL: 
~~ WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY °C OR ~F): 
~, 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F1le: 
Other: 

l=" . .ll'l? t<;.QOI Paae 2 of 2 



Groundwater Purge and Sample Form Kennedy/Jenks Consultants 

PROJECT NAME: -t:1>-'?0~ t'-1 ~~~ WELL HlM3ER: fv1 w~'2-

PROJECT NlM3ER: t?q,u o,0 · DD PERSONNEL: 4D 
STATIC WATER LEVEL (FT): to. lo1- MEASURING POINT DESCRIPTION: -r.-ce-
WATER LEVEL MEASUREMENT METHOD: 'µ e,vcry,.._ PURGE METHOD: <r~~-c.. 
TIME START PURGE: [O · 4 '-., PURGE DEPTH (FT) ,.._/ I~ 

TIME ENO PURGE: 10·€~ 
• 

TIME SAMPLED: \l ·. ({) 
COl+IEHTS: 

WELL VOLIJQ: MULTIPLIER FOR 
CALCULATION TOTAL DEPTH OEPTH TO WATER CASING DIAMETER <IN ) CASING VOLlllE 
(FILL IN (FT) WATER (FT) COLUMN (FT) (y 4 6 (GAL} 

BEFORE - - X • 
PURGING) \~ lO, <c>'L ~ .. ;!b 0.16 0.64 1.44 , .e,~ 

T IM E 
to:k(~ ( {' '".~. ·~ ... 

l'-'·-'_.; 
---C-\ ·o--· -l . -· 

VOLUME PURGED (GAL) l?- ( { Y-2._ 
PURGE RATE (GPM) 

TEMPERATURE c·c) (I. 57, \\ ,'5:> \ \ . ~ ( 
pH ~,2--1 t,.Z8 (.i,, !> 2.. 
SPECIFIC 
CONDUCTIVITY (m1cromhos) 
{uncorrected) an 1t;~f, lt;13> \~~ 

DISSOLVED OXYGEN (mg/L) e.,.l,,1 o.4v o.~12> 
eH(MV)Pt-AgCl ref. A-1,~ AS."\ Yl-~ 
TURBIDITY /COLOR e,_,. (n.t1 ... , 

ODOR M:>l"-<... -
DEPTH OF PURGE ,_{~ INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT} 

NlltBER OF CASING ,-. I VOLi.MES REMOVED ,.... 

OEWATERED? µ -



Groundwater Purge and Sample Form Date: __ _ Kennedy/Jenks Consultants 

PROJECT NAME: -r~- i4/l ~l'.=: ,s WELL HUMBER: M 1~2 - 2-

PROJECT HIMBER: q q Lt D '\ t,, [:1_.') PERSONNEL: ~~ 

SAMPLE DATA: 
TIME SAMPLED: COl+I.ENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLtME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TIOH (ml or L) TURBIDITY COLOR TOOY AT 4•c? (METHOD) CCH1ENTS 

I I 05 N ('.} L- fl>S 
i.. ' 0"$" ,.J j l- C...I~ L, /v>" L.,, '( K .,,.....,,...~ l.ss/M<L~S ~ 
'2> I i' t-(,..»"l. (.,. / _: 'TTI\• ..., _ ....,,~ _-<; 

4 .P l-<i-">0 1 l-
~ .... 

C>t $.S 1 ;.-,~ '-S' ( y ( 
l t,.....,_..(,~) 

"5"" I A ~ ~ 
,_ .. 

\) \CZ r::, 

l, ' A N rJ ( 

< Pe-e 
( I /). {'-) ,J l,,· ?AH 

8 '2; \)DA- \.-{l- t f..J \ao ~ J \)()!.; 

°' 1-- f,J o/K Kt- l r-J &~ 7 <.;-,1).,.S . , 

PURGE WATER DISPOSAL NOTES: \V2--TOTAL DISCHARGE (GAL): Ca+!ENTS: 

DISPOSAL METHOD: \ /\/VA('~~ 

ORUM OESIGNATIOH(S)/VOLIJME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF NO , ADD COf+IEHTS}: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LID. CASING LIO ANO LOCK)?: /y~ 
'------

NO 

.. 
INSIDE Of WELL HEAO ANO OUTER CASING ORY?: ,, YES} HO .. 

-.... 
WELL CASING OK?: / YES_; NO 

· .. -... -.. 

C<MlENTS: 

GENERAL: 
G0__--L-r WEATHER CONDITIONS: 

"5"'S . TEMPERATURE (SPECIFY °C OR •F): 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

f:.A"l? l',.AQ\ Paae 2 of 2 



Groundwater Purge and Sample Form Kennedy/Jenks Consultants 

PRruECT NAME: ~ °'- ~ t.....\-<..~ WELL Hllo6ER: ytw -~ 
PRruECT KLMIER: qt\_4'0 ~ ~ c>O PERSONNEL: <)\':> 

STATIC WATER LEVEL (FT): ( l v ~ MEASURING POIMT DESCRIPTION: ~ 

WATER LEVEL MEASUREMENT METHOD: f::: lf~!',J PURGE METHOD: '=P6Vl~ ~~ C.. l tLt ' ~ 1· 

TIME START PURGE: I \ f;Z) PURGE DEPTH (FT) ~r1 

TIME ENO PURGE: ,'2-', l~ 

TIME SAMPLED: lL--'.L'S 

Cot+IENTS: 

WELL VOLi.ME MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER ( IN) CASING VOLIJ4E 
(Fill IN (FT) WATER (FT) COLU'1H (FT) ( 2') 4 6 (GAL) 
BEFORE - .. X • 

PURGING) ~~-~ \\.lP4 \t .s \ 0.16 0.64 1.44 I. 85 
T IM E 

! I ::.s-s- \~ 01- l'2- 0$ \2.. vs;;-
VOLUME PURGED (GAL) Yz.- \ \ Y-i.- 2-. 
PURGE RATE {GPM) 

TEMPERATURE (°C) \J. , D\ \2 ,OD ',l. q-, ((. &1S 

pH ~--?1" V'·~k, ~."){ (p,, "3.S 
SPECIFIC 
CONDUCTIVITY (mlcromhos) 
(uncorrected) cm 

,,.q(,..,.,, 
l~~~ \rA1 l&2-0 

DISSOLVED OXYGEN (mg/L) 6.,S(e. o.<.a, o-~1 0-~ 

eH(MV)Pt-AgCl ref. -l(.,,,O -25,4 -;3 .. o -'?><-,,,4 

TURBtOtTY/COLOR <:.... I • A .., 

ODOR ~-.t- _A 

DEPTH OF PURGE " t'1 INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

Nl!M:lER OF CASIHG /- \ VOLCMES REMOVED r-

DEWA.TERED? 
~ --·--·--"' . . . -···------·-t-

c ,.., ... ,c.. on, 



Groundwater Purge and Sample Form Date: _ __ _ Kennedy/Jenks Consultants 

PROJECT NAME: WELL NUMBER: ~ vJ- ~ 
PROJECT NlHIER: 

q q, oct fl o·() .Lt D, V PERSONNEL: 
.2(2-, 

/ 

SAMPLE DATA: 
TIME SAMPLED: Ca+tEHTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELO VOLUolE SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN-OF-CUS- REQUEST 

HO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c1 (METHOD) CCMlENTS 

L I o:S 
~ N L t:- { ~ ,_ ~.:5 4--l>s 

? I os ~ '- ...... ~~ \--t~,. t..S s / (Vf!..-~s c.~ 
? l 'j) \-(~ L ,,,..--- ~ ~ -~.t--~S 
A I p )-{~~ y L--

--......, 
9\ SS :::><-.~ t-t-~~ 

c; ( /:). ~ ,J l- ~ D r, :. 8-

(,? I I> ,-J ,.J l-- <~ '.P~ 
'1 ( /\, r--1 J L- PA-1--1 I 

0 ~ \J,) 1,.\ ~\t,,·\ 

~ 
,~ 

-*· 
\) D l.-

./ ...,,1 
i?i 1- \) !) (:\ vW\ Bl.) L,,..,/.>c • > 

PURGE WATER DISPOSAL NOTES: 2--TOTAL DISCHARGE (GAL): Ca+IENTS: 

DISPOSAL METHOD: vv-t.-..-v--

DRUM DESIGNATION(S)/VOLUME PER (GAL): 
.~ 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR··'NO - IF NO , ADD Cor+fENTS): 
i ... ~ 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LIO, CASING LID ANO LOCK)?:~ES HO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?: 
r--.....,, 
/...!Es-· NO 

r''. . 
WELL CASING OK?: -·Yc;J NO 

CCMIEHTS: 

GENERAL: 
WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY °C OR °F): c_l~ 
PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

,...-<·· ~- £ 

cc: Project Manager: 
Job F11e: 
Other: 

~-.d'l? r<:..s:tOI Paae 2 of 2 



Groundwater Purge and Sample Form 
~ 

Date: "5" / 0 ( Kennedy/Jenks Consultants 

PRWECT NAME: -r a..~ i-' <---fr-9:J> WELL NUMBER: Mlv -<., 

PROOECT KIJIBER: q q{fo'l_~. 00 PERSONNEL: <:k~ 

STATIC WATER LEVEL (FT): 11,.~ MEASURING POINT DESCRIPTION: ~ 

WATER LEVEl MEASUREMENT METHOD: µ_<;;.-(U) ,..J PURGE METHOD: ? €.~ l,S~"'("iG C..k,~ ~ 

TIME START PURGE: 1:uo PURGE OEPTH (Ff) ,_ l 1.--

TIME END PURGE: \ ·, l <s 

TIME SAMPLED: l /l ~ 

CCMIENTS: 

WELL VOLllE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CAAfNG DIAMETER (IN) CASING VOLtME 

(FILL IN (FT) WATER (FT) COLUMN (FT) ~ 4 6 (GAL) 
BEFORE - - X -PURGING) l0 -? ,s-4 6, 4'=,, 0.16 0.64 1.44 '~ ~5 

T IM E \:os \: { 0 t ·. ,s 
VOLUME PURGED (GAL) Y2- \ ~ Yz_ 
PURGE RATE (GPM) 

TEMPERATURE (•c) \:Z, . (A- \'2 -VS" l'l \.t 

pH 0.?;.( ~.~ Li.2.~ 

SPECIFIC I qu:, 0B\ CONDUCTIVITY (m1cromhos ) 9'2-0 (uncorrected) cm 

01SSOLVEO OXYGEN (mg/L) o.-Zo Q.5 ( 0-4? 
eH(MV)Pt-AgCl ref. A-A.~ z;:, 4$,-, , 

TURBIDITY/COLOR C) , e. - - r 

ODOR "SI_ C5Y' c,...,.._ ,<--' . 
- ' 

DEPTH OF PURGE 
(',- L 2-. INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUMBER OF CASING I"'\ 

' VOLUMES REMOVED ,,._ 

DEWATEREO? µ -



Groundwater Purge and Sample Form Date: _ _ _ Kennedy/Jenks Consultants 

~ 
~ ~'; Mw-~ PROJECT NAME: L , WELL NUMBER: 

PROJECT HLICBER: 0\0 lft n c1 £12 , lYc> PERSONNEL: J:91/ 

SAMPLE DATA: 
TIME SAMPLED: C<:MtEHTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLIME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAit~ER PRESER- FILTRA- FILLED CHAlN-Of-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•C? (METHOD) CCMIEHTS 

l I' OJ ~ ,._) (..... C..-{L ~ lt$ --t'P5 
fr 

(' ur ... ...> '-- ~ L.l..-Ss / ~~s ~ / 
~ 

j f' h'~)~ r-.} (.... ....-,~1..) 

k I p 1~3 '{ 
(__ 

? Dl.5> b t..,-a..'l) t"\i:."i'A:L.> 

~- { A N rJ '- 1> \ .,, ~..., 

~ A ,-J t-3 L. 
-D ? t,..-6 

I (_ 1 /),, ,J t-.1 l- P.A' ._., 
, 

B ~ vol). J..i'-( t-' I .;>. o 

~ 
UOt.. 

q i ~ oP,, l-{"' ( rJ ao .,;17 
(.pA- ~ 

PURGE WATER DISPOSAL NOTES: l y"'J.-TOTAL DISCHARGE (GAL): CCMIENTS: 

DISPOSAL METHOD: Dv~ 

ORUM DESIGNATION(S)/VOLUME PER {GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF NO, ADD CCJf.lENTS }: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LID. CASING LIO AND LOCK)?:~~ 
~- .. / 

NO 

INSIDE OF WELL HEAD AHO OUTER CASING DRY?: ~ HO 

WELL CASING OK?: (j; NO 
. 

C<:MtENTS: 

GENERAL: e.~ A- ... 
WEATHER CONDITIONS: 

ss:- . 
TEMPERATURE (SPECIFY ·c oR °F): 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

c,,.,,,.? nf? 



Groundwater Purge and Sample form Kennedy/Jenks Consultants 

PROJECT NAME: :1:J~~ ,-1. -<--~...s WELL NlMBER: f'--{w-~ 

q "i.u o "1 .g. ,. o 
• 

PROJECT Ml.MIER: PERSONNEL: .6'--• i~ 

STATIC WATER LEVEL (FT): B .4'° MEASURING POINT DESCRIPTION: -to(_ 

WATER LEVEL MEASUREMENT METHOD: (--{UV6h. PURGE METHOD: V~ 's-b...£. "'fl L (_ ~ '(._,f,L, \ 

TIME START PURGE: ?-: 07 PURGE DEPTH (FT) 
I'./ \? .CS-

TIME END PURGE: d:.:v~ 

TIME SAMPLED: :;)'. ~ 

CCM4EKTS: 

WELL YOLIIE MULTIPLIER FOR 
CALCLH.ATION TOTAL DEPTH DEPTH TO WATER <'.As.I.NG DIAMETER (IN ) CASING VOLltlE 

(FILL IN (FT) WATER (FT) COLLMN (FT) 0_) 4 6 (GAL) 
BEFORE - .. X . 

PURGING) {Co 8. 4>-a (.~4 0.16 0.64 1.44 I . d- I 
TIME :):{)- ,;). ~(~ ;) ':?4 

- I 

VOLUME PURGED (GAL) Y2- \ l Y2__ 
PURGE RATE (GPM) 

, 

TEMPERATURE (•C) lJ .q{p t2-.q3 l 2-,5,t-
( 

pH \ 

~-O'b (p,bl (,;, 0~ 

SPECIFIC 
CONDUCTIVITY (m1cromhos) 
(uncorrected) Q1I 

S-{u3 '5°l,~ 510 

DISSOLVED OXYGEN (mg/L) {, ?t\· L 2.. \ c:,.q~ 

eH(MV)Pt-AgCl ref. 2,,2- 2,2, 4 VL~ 
TURBIDITY/COLOR c.J p &' 

. ,. 
ODOR t;ir .... 

,Hi\(~ , Fw. .,,, .,,, ,., 

DEPTH OF PURGE 
•'- f)-.~ INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

HIJ,tBER OF CASING \ VOLIJ4ES REMOVED (;,:_ 

DE'WATERED? 
~ ' 



Groundwater Purge and Sample Form Date: _ _ _ Kennedy/Jenks Consultants 

PROJECT NAME: ~ ' t-..A -<A~-·(lf WELL NUMBER: rl ~ ,~ 
PROJECT HUMBER: C\ qlt Q:t ~ , en) PERSONNEL: \7 
SAMPLE DATA: 

TIME SAMPLED: Ca+lENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN-OF-CUS- REQUEST 

NO. ERS TYPE 1/ATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4°C? (METHOD) CCMlENTS 

\ ( c:>:S-
~ ~ '- C-(; 

I,? - L/' -rP-: 
,;;;. I c>:J L- _..., 

i-e.~,b'-·# '.4-Ss /"--€.~~ L,-.... 
') p t{l'h, r-.> (... ~ . 

l r ~ -rt,""\'&- i-t_ M~~ 

A- ' p -H~ "--( '- s PL~Z:: <.A..-'t J,;.2· .~~:5·A ~ 
~ A l- 'i)) l - ~.it: -~ 

( ~ t,..J :... ~ l;;..t..... 

~ I I:>. r..\ r-J l- i P(...-1:> 

1 I A N rJ l--
I __ 

f k W 

3 '1-> ~ilft \.{ c::;-~ N I c?"O i \)DL, 
,J 1:: t7 

?'\ '1--- \) I} f).. l-,·U-·'\ 50 ~;,'\: ~ 

PURGE WATER DISPOSAL NOTES: LY2--TOTAL DISCHARGE (GAL): Ca+lENTS: 

DISPOSAL METHOD: 9v~ 

DRUM DESIGMATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR HO - IF N0 1 ADO COMMENTS }: _ 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LIO. CASING LIO AND LOCK)?: ~--_t~ NO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?: & NO 

WELL CASING OK?: /js NO 

CCMU:'.NTS: 

GENERAL: e__ l~ WEATHER CONDITIONS: 
~_;-.; 

, 

TEMPERATURE (SPECIFY °C OR ·F): 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F11e: 
Other: 

PMA 1 of'} 



Groundwater Purge and Sample Form 
~~t: 

Date: Ol Kennedy/Jenks Consultants 

PRaJECT NAME: :::t: t'.A~~ WELL NIJeER: /Y_(/J - 4-

PROJECT NIMIER: " q <., 0 1 fJ 7.)0 PERSONNEL: ~ 

STATIC WATER LEVEL (FT): lo. 02- MEASURING POINT DESCRIPTION: ~ 

WATER LEVEt MEASUREMENT METHOD: 0 £-1~ PURGE METHOD: ? e.,V\ :s ~ -(.<-

TIME START PURGE: ;>: .,-~ PURGE DEPTH (FT) ~ l \i, 

TIME END PURGE: 
:,.U, 

TIME SAMPLED: ~ '. '2.,o 

CCMIENTS: 

WELL VOLi.iCE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CM:.T NG DIAMETER CIN ) CASING VOLlME 

(FILL IN (FT) WATER (FT) COLll4N (FT) ( 2) 4 6 (GAL) 
BEFORE - lo, o?__ - X • 

PURGING) :J,'? l2-,'1e, 0.16 0.64 1.44 ~.07 

T IM E 5~oo 7·o5 ~:10 '.3,: (<::;" 3~2-o ::>. 

VOLUME PURGED (GAL) y.)..-- \ ( ((y ?- d '(~ 

PURGE RA TE ( GPM) 

TEMPERATURE (°C) \;., \ g t'?>. t,S \~-\°\ l;, lt:\ \~, \~ 

pH f.o,. o5'" ~ .OS"' c., os; v oS- lt>. 0~ 

SPECIFIC 4e:;, CONDUCTIVITY (mtcromhos ) 451, t\ ~ "" t1~ 7 ~S' 'i (uncorrected) cm 

DISSOLVED OXYGEN (mg/L) l, 0~ .. ~ 1 o.12. 0,<e-4 o. (p S'"' 

eH(MV)Pt-AgCl ref. -.9, 5 -10.~ ... \~,"1 -(<.,,,2- ... r1,4 

TURBIDITY/COLOR ~ -
-7' 

ODOR 9-.- Mol> . 

c...( C- -~ 

DEPTH OF PURGE ..... Iv INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NlMJER OF CASING ,:::: I 
VOLUMES REMOVED 

DEWATERED? ~ 
~ 



Groundwater Purge and Sample Form Date: __ _ Kennedy/Jenks Consultants 

PROJECT NAME: ~ ; 0.J_,~ WELL HUMBER: f/1 iv ,· 1-
PROJECT HUMBER: D\ ~ v 1) ti_ e · v~ PERSONNEL: <i-f'-:l. 

SAMPLE DATA: 
TIME SAMPLED: Cot+iENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAIHER PRESER- FILTRA- FILLED CHAIN-OF-COS- REQUEST 

HO. ERS TYPE VATIVE TIOH (ml or L} TURBIDITY COLOR TODY AT 4°C? (METHOD) CCM!ENTS 

i I ~.::r ~ ~ L- 1 y T"P-5 
t i..- L,LL ~ I-{ A ~ "'~S~ /r-c..-T''j 

~ { O:J u rJo,, rJ L,.-- ,,.,-- h 
' ~ '\0\ #"-1,.. 

4-.,...... ' p ~I~) ,j f-.. --- .. ".. DiSSO '--<...E"C> I'-'\-~ ,./ 

I p. rJ ,J '- ,/ 
Dt.,es ~ ~ '"' ~ f f> rJ ('l I 

\. 
PL-f.i .__.. 

./ ' ( p.. ,J t--1 ~ f Act-1 <...__ 

$ 3 ~ Ht:-r tJ (;;ro ·< vu c. 
,-) ' 

~ '2- vl.>P<-
,, 

Ul--\ 'r)',,) c:::::, L,A"'b 

PURGE WATER DISPOSAL NOTES: 
~ l/2-TOTAL DISCHARGE (GAL): C<M1ENTS: 

DISPOSAL METHOD: v·v~ 
DRUM DESIGHATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF N0
1 

ADD Ca+!ENTS}: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LID, CASING LIO AND LOCK)?:·~_;.;-y~ NO 
-·-~ 1...____,.; 

INSIDE OF WELL HEAD ANO OUTER CASING DRY?: vfs ) HO 
/':.' ,_./ 

WELL CASING OK?: 1ev NO 
-, .. ...,... 

Ca+1ENTS: 

GENERAL: ~~-~-WEATHER CONDITIONS: 

5--S 
.. 

TEMPERATURE (SPECIFY •c OR °F): 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

C' A">") IC. 0()\ PlllnA , nf ? 



Groundwater Purge and Sample Form Kennedy/Jenks Consultants 

PROJECT NAME: .rr. ~..JL-+d-S" WELL NUM3ER: KvJ -· C)-

PROJECT NtJeER: "Z ~ "' o er e, ; °" PERSONNEL: d")~ 

STATIC WATER LEVEL (FT): 0 . S" ( MEASURING POINT DESCRIPTION: "\'bLi 

WATER LEVEL MEASUREMENT METHOD: \.-·( £t2.-0 ~ PURGE METHOD: ~,+~...(,<:.-

TIME START PURGE: \:s-o PURGE DEPTH (FT) ('-' ~ 
·TIME END PURGE: '1:00 

Tl>,lE SAMPLED: o :no 

CCM,iENTS: 

WELL VOLUE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER ( IK ) CASING VOLi.ME 

(FILL IN (FT) WATER (FT) COLUMN (FT) 2 CV 6 (GAL) 
BEFORE - - X -

PURGING) lq e,,, $'( /o.44 0.16 0.64 1.44 (.,;,. 1' 

T I M E ~-.So ;)''Sb ;;,..;-s< 3:-oo .;).: \ 0 

VOLUME PURGED (GAL) -..)... 4 ~ & Y~ , 
PURGE RATE (GPM) 

TEMPERATURE (•c) { '1:, ' ;;; \ ,~.(&, 13, ~3 I,. oq l~-10 

pH &;. 4-1- {a.,'.Je> f.o. ')., ~ .. ;).., (g .22.. 
SPECIFIC 

1-- {( CONDUCTIVITY (m1cromhos} '}-')-0 ;>.o1 ;;..,( 2-lo (uncorrected) cm 

DISSOLVED OXYGEN (mg/L) t:;. -,Y l -{ 'J- "7.., ( s-.4_c.. s-..-41... 
eH(MV)Pt-AgCt ref. ,~.~ ?S.'? ?'-·~ ~;+ 1,1,7 

TURBIDITY/COLOR (...~ / 

ODOR fvt_oD ~~· 
,. ~ 

4..~, ·J.... t, ..<A- 1 '- ~ .J,c..., s.s \: ~ L ~.~ 

DEPTH Of PURGE ,.._, t,; 
INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUMSER OF CASING r,::.. r VOLtkES REMOVED. 

DEWA.TEREO? . ....- r-J -{ - l 
CA?-4.ICO'°'' 



Groundwater Purge and Sample Form Date: __ _ Kennedy/Jenks Consultants 

PROJECT NAME: j: liG\ ~ )itJ0 ·:> WELL NUMBER: VluJ- (?-

PROJECT HUMBER: 00 v u 1-. ~ , l5'V PERSONNEL: c:b~ 
SAMPLE DATA: 

TIME SAMPLED: CCJ+lENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c? (METHOD) C~HTS 

( I CT ~ ~ L cu( ~ y "f))S, 
~ ( D .-:S: t- t ,_ ,;; rt..S>/~~ ;> I p u~ r-.J L / " ~ I_ rt~ S' j H 

.& I p ~: i l.. (_ __ 
? \ DtSSP t.,\fE:i,) M ~ 

s- I A r4 N l- / D) ~ :::: • -
(o ( t:,._ ~ ~ L-

..______ 
) ~L--b 

) 

' { p.. r-J t, / 
I r~ i 

'B ?,, \Jc.A.. \.--le.· \ N {;;-o 
....__ 

( VDL-_, ) 

i '2. \}c,f, Hl-\ t--.J 80 -<:: 7 L G O<:> 

PURGE WATER DISPOSAL NOTES: ( 
TOTAL DISCHARGE (GAL): C(lff,{ENTS: 

DISPOSAL METHOD: 
1), 

I/ u :::::r:::::::: 

ORUM OESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF N0 1 ADO COf,Q,IEHTS }: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LID, CASING LIO ANO LOCK)?: ~ NO 

INSIDE OF WELL HEAD ANO OUTER CASING ORY?:·~ HO 

WELL CASING OK?:~ NO 

CCMIENTS: 

GENERAL: 
(:_ l --e_. (::,(__r-WEATHER CONDITIONS: -

TEMPERATURE (SPECIFY °C OR °F): 
~ ,e.-
._) ...:;, 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F1le: 
Other: 

o ....... ? l'lf ? 



Groundwater Purge and Sample Form Date: ?;, /VI ( D' Kennedy/Jenks Consultants 

PROJECT KAME: "fN.o~~ Mt:1~ WELL NtJeER: HttO ---· 5 
PROJECT Ml.M!ER: q tt <t> o .r., 'l,. Ot> PERSONNEi.: ...)~ 

STATIC WATER LEVEL (FT): ~-<..,,( MEASURING POIHT DESCRIPTION: -rn~ 
WATER LEVEL MEASUREMENT METHOD: Uf:32-b~ PURGE METHOD: P..fA/\'>~ 

TIME START PURGE: /: (b PURGE DEPTH (FT) ,.._ I It' 

TIME ENO PURGE: l · ~S""'· 

TIME SAMPLED: 
\ ·. 2,,<{" 

Cot,t,lENTS: 

\_....(_£-;~'$~ ..f. D ......p 

WELL VOLUE MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CA~T NG DIAMETER f IK) CASING VOLtJIE 

(FILL IN (FT) WATER (FT) COLUMN (FT) 7 2) 4 6 (GAL) 
BEFORE - • X • 

PURGING) :;;~.-s- s·. (.p' (4. &; 0.16 0.64 1.44 )-3~ 

T I M E i _.,o ! : l':) 1:20 {; z,S-

VOLUME PURGED (GAL) I 'V.2- 2- 2-(:;L.. 

PURGE RATE (GPM) 

TEMPERATURE (°C) l':>. tt7 l1,7i \~.~7 l~.~4 

pH 
". 4~ (o.;;.k lP. ·Y~ ~ .. ~2.. 

SPECIFIC dO? 
l ~"' 

lq ?:> \ 11... CONDUCTIVITY (m1cromhos ) 
(uncorrected) cm 

DISSOLVED OXYGEN (mg/L) (o • O""O --1. . eO ,.14 //; "/fe? 

eH(MY)Pt-AgC1 ref. ?~.?,-, l f, . ')...- 1.4 ~. 'L 
TURBIDITY/COLOR ~ 

. 

ODOR ~c,i) 
I 

\-ll.- , 

DEPTH OF PURGE i.--.- Iv 
INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

Nl.M1ER OF CASING 'X. \ VOL(MS REMOVED 

DEWATEREO? µ ' I 

o-.ll'l 1 It. QO\ (T~r.n r, Oan• 1 nf, 



Groundwater Purge and Sample Form Date: _ _ _ Kennedy/Jenks Consultants 

PROJECT NAME: ~ I ~V\ ..{_,..l;tfl··· > WELL NlJSER: ~t,J ;' "fs 

PROJECT NUMBER: t?! Piv v 4 16 . o-) PERSONNEL: d':) 

SAMPLE DATA: -...._ 
TIME SAMPLED: Cot+fENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAlN..OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4"C? (METHOD) CCMIENTS 

l l 65:; ;-J .r-,..) t- ~ G V -(.PS 
t,__a_ ~ I f'--L~ 

~ 

;;.- I o:l (\.] rJ tz_ .._a._,,. l H~ h p I 
~ I 1-1~ .... N -- h ~4..- ,...,~..:...L:> 

_, 
l)t'::.S, J\..t~ 4 I p hrJD7 'I {,. L) t>~-P . .5 

< ( .A ~ r-J l-- < D\£: ~ -,:::1 .J 

k, I /G ,._J /V l, 
( i?a 

1 I IX ;-) c-J t,. PM rl 
t;3 3 \Jo-A. H c.-1 

~ 
I n / 

'\J ~ 
~ ~ r \}t::,(',.. H. e- ( 5v 7 

~) 

PURGE WATER DISPOSAL NOTES: ? '.h 
TOTAL DISCHARGE (GAL): ,t '2-, COt+tENTS: 

DISPOSAL METHOD: 1?-Yv--

DRUM DESIGMATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR HO - IF NO , ADD COf,f,4ENTS }: 

WELL SECU~ITY DEVICES OK {BOLLARDS, CHRISTY LIO, CASING lIO ANO LOCK)?: ~ NO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?:,.,-~ HO 

WELL CASING OK?:/~ NO 

Ca+1ENTS: 

GENERAL: G,l,~-WEATHER COHOITIONS: 

TEMPERATURE (SPECIFY °C OR °F): s··s • 
PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F11e: 
Other: 

~ A'1 ") /t;..QQ\ P11ae 2 of 2 



Groundwater Purge and Sample Form 

PROOECT NAME: '(. ~~~)' 
PROOECT HlM3ER: ct.. ~ ~ o "l B- c,."-' 

STATIC WATER LEVEL (FT): -?.o4 

WATER LEVEL MEASUREMENT METHOD: W1CJ2-.o~ 
TIME START PURGE: lo~~, 
TIME END PURGE: LO". s- 1 

TIME SAMPLED: \l ' 6°0 

COMMENTS: 

WELL VOLUE 
CALCULATION TOTAL DEPTH DEPTH TO 

(FILL IH . (FT) WATER (FT) 
BEFORE ~ -

PURGU«;) d-D 1.,D4 

TIME lo' ~-2- \D' £\1 
VOLIME PURGED (GAL) y> l 
PURGE RATE (GPM) 

TEMPERATURE {°C) lt. 5'2.- \{,~ 

pH l,.o< (p.D4 

SPECIFIC 
2.-~ 'LfJ-, CONDUCTIVITY (~1cromhos) 

(uncorreeted) cm 

DISSOLVED OXYGEN (mg/L) l, S2\- t . C> \ 

eH(MV)Pt-AgCl ref. 2. ''5' -2.,'1 
TURBIDITY /COLOR tld A_ I,,,-

ODOR C\~ 
DEPTH OF PURGE ~ t? INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

Nll4BER Of CASING 
VOLLl4ES REMOVED 

OEWATERED? 
~ -

Date: Yt, / 6) 

WELL NlMBER: 

PERSONNEL: 

l ;:.. 2.> 

Kennedy/Jenks Consultants 

tvtw - LU 
.J,[k: 

MEASURING POIKT DESCRIPTION: -<D)e__., 

PURGE METHOD: ~-~~-t--ic..J 
' 

PURGE OEP_TH (FT} l'V \? 

MULTIPLIER FOR 
WATER CAilNG DIAMETER <IN) CASING YOLIME 

COLUMN (FT) D7 4 6 (GAL) 
X -

\ 't-. t?i <c 0.16 0.64 1.44 -;J._07 

l I'\ l .._, '52. \D.51 

l y ;>- 2 

( (, tit> \(.Bq 

v,,,o, <.,,.os 

2't> 1 ~f;fei. 

0,"7(,, 0-~ 

-v,,O -s-~ 

1 

r·--,- ( 
,., 

i 
I I 

ftcr.n t\ o~n• 1 ~f? 



Groundwater Purge and Sample Form 
~ 

Date: ~6 ) Kennedy/Jenks Consultants 

PROJECT NAME: -ft V Ji.--.:\--t.l-·> WELL NUMBER: ~trJ-- (o 
PROJECT Nl)IBER: °t~vo 4 °cz . --, D iJ PERSONNEL: A~ 

SAMPLE DATA: 
TIME SAMPLED: C<MlENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FlLTRA- FILLED CHAIN-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or l) TURBIDITY COLOR TODY AT 4°C? (MEIBOD) Ca+tENTS 

l ' 0~ ~ 
t,.) L- L{..LJ?.- .,... 

~ ~s 
2. I D :r ~ L. 

I~ 'r-51!" / ... ~~.s kA 
1--{r).,, 

\ / ~ I ,, r--) (_. I . r-,-""'1-~r M 

I 
\ 

U~o:J \ l P··~l)1.. ,.. /. (' -<-. -ft::J; 
L\ e '-I \.... 

~ I 
A t-J (... 1 i) t1::-~ ~'--\. 

(o I },.. ;..J r-) '- ) ) YL-6 

' 
( 

A:. ~, r-J (... \ Ph·( 

'5 } ,J(>...J,.\. 
~ 

('J lo 0, 
'\ I Jo ~ 

vi Lr iJ~A· i-lt.1 bl ·ao ci.. {_.~-tt<;_ 

PURGE WATER DISPOSAL NOTES: ~ ~ 
TOTAL DISCHARGE (GAL): ~ COt+{ENTS: 

DISPOSAL METHOD: ]:¥:--!& A.f1 

ORUM DES1GMATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST {CIRCLE YES OR NO - IF N0 1 ADO COMMENTS }: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LID, CASING LIO AND LOCK)?:~ NO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?: ® HO 

WELL CASING OK?: &; NO 

C(M{ENTS: 

GENERAL: (!_ L .-LJ2.,,,v-·· WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY °C OR "F): s-s· 
PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F11e: 
Other: 

CA-:.")/~ 00\ 0;11('1A ? f\f ? 



Groundwater Purge and Sample Form 
~/0/0 

Date: \ Kennedy/.Jenks Consultants 

PROOECT NAME: ~ M-<.-~5' WELL HI.M3ER: f'.,{(A)- ~1 
PROOECT HlM3ER: ~~ lPO', 'c, 00 PERSONNEL: ~ 

STATIC WATER LEVEL (FT): t-i ~ MEASURING POINT DESCRIPTION: "'\L) <.-,, 

WATER LEVE:L MEASUREMENT tETHOO: i-{~ PURGE ME1WD: f--lNl s ~1:; <:..-

TIME START PURGE: r.!.. 2-0 PURGE DEPTH (FT) i-- L:, 

TIME END PURGE: t>· ~ 
TIME SAMPLED: \V,k< 

Ca+lEKTS: 

µ =:::x J.- .. c..S ';. + 

WELL VOLll4E MULTI PLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMi.TER ( IN ) CASING VOllME 
(FILL IN (FT) WATER (FT) COLUMN (FT) 2 CY 6 (GAL) 

BEFORE - - X . 
PURGING) ~D '?.{~ {). '51 0.16 0.64 1.44 3. )·'? 

TIME 
IL4o \ t-: (5C> t1·20 l2. 40 \2- ·.4.-s; 

VOLUME PURGED (GAL) 1- 4 l, ~ e>Y2-
PURGE RATE (GPM) 

TENPERATURE (°C) /1-,l~ l.2. .-s4- \ J... ;)-...., t>-.~ \:.>,.. :;} s 
pH {a. ?O '7 .4-( &.A-4- <cA·S- le:>. 44 
SPECIFIC 

lz,1 ' CONDUCTIVITY (mtcromhos) lu (r2' (?-'] l3o (uncorrected) cm 

DISSOLVED OXYGEN (mg/L) '8.ts>> S-04 A-. 7..q 4._ ,2- 4,e,-;y 

eH(NV)Pt-AgCl ref. j',. ~ l, B ~.7 &.4- -s-,. '1 
TURBIDITY/COLOR t,..l_n A 

: I 
~ 

ODOR koD 
~~ -

' 

DEPTH OF PURGE 
I" t~ INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUMBER OF CASING r;:_ ( VOLtJ.IES REMOVED 

DEWATEREO? w -
I 

~ A ...... IC on, ,,~~n l\ o~na 1 n~? 



Groundwater Purge and Sample Form Date: _ _ _ Kennedy/Jenks Consultants 

PROJECT NAME: "\. ~A--~-f WELL HUMBER: µw- \l 

PROJECT NUMBER: C\0 (.e 04 i D'O PERSONNEL: :s~1) 

SAMPLE DATA: 
TIME SAMPLED: Cot+iEHTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPED UNDER AHALYSlS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLEO CHAIN-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TIOH (ml or L) TURBIDITY COLOR TODY AT 4°C? (METHOD) CCM4EHTS 

t ( Q~ ,..:::, r,J L u.....__Q__ YI 
'"t"1) s 

l O'J ~ L ~- \-{~ ~.::6 ; ,....~_ : ( 

A.J 
,_ 

~ I 0 ..... ,~ - ' I - '"'ilfi-A--l . l-'/7,;,;_"TI4L-) 
, ,,., 

I 'P t-<~3 L-
j I 0)56,'D lv-G:Y;. 4 y ( /-r'b'T'}J,.L _, 

s- I 
A t0 t,) l- i) l -:t!' ; ~.C-; 

'1:,- ( {V 
/ 

/)... I'.) L,. \ p !..--t7 
t ( ~ r,J l- J pn-, fx 
t!) 3 \Jt>A, l-,ll. i 1J l • j V\>L. 
:::, l.i t) 

\ 

~ 1- v 15;p.-· r-tC.( ,.J 3o G,.()...<) 

PURGE WATER DISPOSAL NOTES: 
BV1-TOTAL DISCHARGE (GAL): CCM,!ENTS: 

DISPOSAL METHOD: 1)iu_.t}'A 

ORUM DESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF NO , ADD COt+tEHTS ) : 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LIO, CASING LIO AND LOCK)?: C5s NO 

INSIDE OF WELL HEAD AND OUTER CASING ORY?:--·~ NO 
.___ 

WELL CASING <X?: /~ NO 
---

Ca+lENTS: 

GENERAL: (_l~,· WEATHER CONDITIONS: 

5~ .. 
TEMPERATURE (SPECIFY °C OR °F): ...... 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job File: 
Other: 

PaoA? of? 



Groundwater Purge and Sample Form Date: Y4e> Kennedy/Jenks Consultants 

PROJECT NAME: -r~ tU~ +J:-S WELL KIMBER: \J\W-f 

PROJECT NllfiER: ~ ~uo"i ~-Do PERSONNEL: ~i1r 
STATIC WATER LEVEL (FT): -,.10 MEASURING POINT DESCRIPTION: -n0 
WATER LEVEL MEASUREMENT METHOD: Uvv~ PURGE METHOD: 

' ()W"11~ c_) 

TIME START PURGE: 9.40 PURGE DEPTH (FT) (",./ ~l 

TIME END PURGE: 9~.:.;< 
TIME SAMPLED: lv·,Z)D 

CQt.MENTS: 

WELL VOUJCE MUL TlPUER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CAST HG DIAMETER lIN) CASING VOLUME 

(FILL IN (FT) WATER (FT) COLll4N (FT) 7 2) 4 6 (GAL) 
BEFORE - - X • 

PURGING) \4 7,(0 (p_q 0.16 0.64 1.44 /.1 o4 
T I M E 

9~~~ 9'.CJ:> q·.~~ 

VOLUME PURGED (GAL) Y2. l \ Vi. 
PURGE RATE (GPM) 

TEMPERATURE (°C) \(. t\ l \l -to~ ,t.6°1 

pH lt,, 0~ (p.04 (p, 0~ 

SPECIFIC 
CONDUCTIVITY (m1cromhos) ~...,) :,{,(,,, ~'5P> (uncorrected) cm 

DISSOLVED OXYGEN (mg/L) 7., • L- l. (., l (. lO 

eH(MV)Pt-AgCl ref. S-5,l ~ l, \ 4-?-f 
TURBIDITY/COLOR t...l~ -

ODOR ~l-- r-\ c 1 

DEPTH OF PURGE 1,-.., n INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

HllfiER OF CASING 
'r- 1 VOLUMES REMOVED 

OEWATEREO? 
t-.J - l ... 

i 



Groundwater Purge and Sample Form Date: __ _ Kennedy/Jenks Consultants 

PROJECT NAME: ~I 
rt .. c4t-<2-, WELL NUMBER: ~11.J- 7 

PROJECT Nl.NBER: q ~ V D 1 ~,, 01) PERSONNEL: ~ 
SAMPLE DATA: 

TIME SAMPLED: COt+lEHTS: 

DEPTH SAMPLED (FT}: 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLUME SHIPPEO UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIH-OF-CUS- REQUEST 

HO. ERS TYPE VATIVE TIOH (ml or L) TURBIDITY COLOR TODY AT 4•c? (METHOD) Ca+lENTS 
\ \ o.r r0 r;:] L U <-w y -f'PS 

z.. ,J ,. .... h ~ 

I o:r '-- -- t-f~, ~~~_µ ~ 

:::, ,J c::. -I ? \.{i.)O , L "1'LtN ,1 r- · ~ - l ,!..-t_.'S 

LI l p ~,.JD:s '{ L- ) Pis~ ~~ M ~..,-,.....c... 
'5' I A N (V L ~ D} ~ $Q-

(... ( A ~ tJ L 
.......___ __ 

) 
(> '--" l 

-, 
I A tJ. 

r-1 '-- e,A 1--1 
"6 ~ \)c?.L\. Ht'· t ~ 

{.::>'V (, vo·t.. 
V\ 1-- vt:A Hq 9D ~ 

0 l.,---y\ ; 

PURGE WATER DISPOSAL NOTES: 
l17-. TOTAL DISCHARGE (GAL): C~ENTS: 

DISPOSAL METHOD: Qv\..V\I'-

DRUM DESIGNATIOK(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF N0 1 ADD COt+IENTS}: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LID, CASING LID AND LOCK)?: 2§) NO 
(E,.'.-, 

INSIDE OF WELL HEAD ANO OUTER CASING DRY?: S/ NO 
/..--··-· ... 

\ __ ./ 
WELL CASING OK?: ·· Y.ES · KO 

'- ,/ , ........ 
CCM,iEHTS: 

GENERAL: 
t- ~ WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY °C OR °F): 
""Sr . 

~ 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job Ffle: 
Other: 

p,.,,.,. ? nf ? 



Groundwater Purge and Sample Form Date: 5{ '-16 ( Kennedy/JenksCQnsultants 

PROJECT NAME: ~ 0 <--+t:.JL, WELL NUMBER: \'-!\ IJJ - u 
PROJECT HlHER·: q Ci <.p Oct: 'S , D<> PERSONNEL: 

STATIC WATER LEVEL (FT): ca ":> ? MEASURING POINT DESCRIPTION: ... r~ 
WATER LEVEL MEASUREMENT METHOD: j-,(~. PURGE METHOD: Vbvt~~ -<-

TIME START PURGE: :i- ·. 4v PURGE DEPTH (FT) 

TIME END PURGE: 

TIME SAMPLED: 4: DO 

CCMiENTS: 

WELL VOll.14E MULTIPLIER FOR 
CALCULATION TOTAL DEPTH DEPTH TO WATER CASING DIAMETER (IN ) CASING VOLIJ.lE 

(FILL IH (FT) WATER (FT) COLUMN (FT) 2 CV 6 (GAL) 
BEFORE - .. X . 

PURGING) dO '&-~) ,t.-11 0.16 0.64 1.44 7-?4 

T IM E r, . . :;,. ·_ )o ?.·Al 'Z, Sb ?>: SS'"" ? . (1 D _ ..... 

VOLUME PURGED (GAL) '2-- 6 c,, -4 \Y")-· 
PURGE RATE (GPM) 

TEMPERATURE (°C) l4 -~ l4--S-- l4 · \ t4 , ( l4 -D 
pH ~.4--J {.p ~ 4-( ~ :;~ le;~ ?k,, G. ~~o 
SPECIFIC 
CONDUCTIVITY (m1cromhos ) 
(uncorrected) cm ;z_.4 b 2--4-~ ?-;;t::, :2- l (- 2')...1 

DISSOLVED OXYGEN (mg/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY /COLOR 

ODOR no? l,--<.L • -, 
DEPTH OF PURGE 

,"- ( (p INTAKE {FT) 

DEPTH TO WATER DURING 
PURGE (FT) -
NUMBER.OF CASING 

~ l VOLIMES REMOVED 

DEWATEREO? ~ 



Groundwater Purge and Sample Form 

~-; 

Date: lif!:/t> i Kennedy/Jenks Consultants 

PROJECT KAME: ~. f'...A ~-U..-J WELL NUMBER: !vLW-- l 1 

PROJECT HUMBER: q ?\u oq ~ /6b PERSONNEL: 

SAMPLE DATA: 
TIME SAMPLED: C~ENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLL14E SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FILTRA- FILLED CHAIN-OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c1 (METHOD) CCMtEKTS 

\ l A ~ y L-- t _f ,, _ '-le·s (>M-\ 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): C~EHTS: 

DISPOSAL METHOD: 

DRUM OESIGNATIOH(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR KO - IF N0 1 ADD COf.t.lENTS }: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LID, CASING LID ANO LOCK)?: ® HO 

INSIDE OF WELL HEAD AND OUTER CASING DRY?: --~ NO 

WELL CASING OK?: ~ HO 

C~EHTS: 

GENERAL: '2--~-~ WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY °C OR °F): 
~~ 

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F11e: 
Other: 

C-.~'l? fC:..RQ\ Page 2 of 2 



Groundwater Purge and Sample Form Kennedy/Jenks Consultants 

PROJECT NAME: ~ 0-<...~S WELL KtJ.18ER: <ru.w - lo 
PROJECT Nlt,6ER: q '1._ (pe2-iq. '6~ PERSONNEL: ~~ 

STATIC WATER LEVEL (FT): [. {::)y-· MEASURING POINT DESCRIPTION: -, 6L., 

WATER LEVEL MEASUREMENT METHOD: ~~- PURGE METHOD: p 4'), 4-:,~~ ~ 

TIME START PURGE: l ~ t 5 PURGE DEPTH (FT} 

TIME ENO PURGE: 

TIME SAMPLED: l ·. 4-0 

COMMfNTS: 

WELL VOLllE MULTI PLIER FOR 
CALCULATION TOTAL DEPTH OEPTH TO WATER CASING DIAMETER l lN ) CASING VOLlJ,IE 

(FILL IN {FT) WATER (FT) COLlJ,IM (FT} (2) 4 6 (GAL) 
BEFORE - - X -PURGING) o-0 7~ O;)- \J.6\e 0.16 0.64 1.44 ;;)_c.7 

T IM E i 
.,,. :> .. ::;s--· 

' 
),.:) ,~~.:;. t l 

VOLUME PURGED (GAL) v~ { \ Y:>- d-
PURGE RATE (GPM) 

Ta.tPERATURE (°C) 14,. 3 \ 4 . \ l3,q l ~ """ 0 

pH 
{p. '> 1 &, • t.--3 l, -24 Co .2_( 

SPECIFIC 
CONOUCTIVITY (m1cromhos ) 2-1 2--- J.-14 7,-, l L<-1 (uncorrected) aa 

DISSOLVED OXYGEN (mg/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY /COtOR (......l t) ...., 

ODOR HDJ) 1K L 
I 

OEPTH OF PURGE 
~ io""' INTAKE (FT) ,.. 

OEPTH TO WATER DURING 
PURGE (FT) 

NUMBER OF CASING 
~ \ VOL(J,{ES ROOVED 

DEWATERED? 
~ 

I=. ,n 1 tt:..AO\ 



Groundwater Purge and Sample Form Oate:~J Kennedy/Jenks Consultants 

PROJECT NAME: ~ v\...A./-t-~S WELL NIMBER: \v\ ~;) , Lo 
PROJECT NlM3ER: ~ (J b ,; tb ' pr;, PERSONNEL: 

SAMPLE DATA: 
TIME SAMPLED: Ca+1ENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLlJ.lE SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAIHER PRESER- FILTRA- FILLED CHAIH--OF-CUS- REQUEST 

NO. ERS TYPE VATIVE TION (ml or L} TURBIDITY COLOR TOOY AT 4•c1 (METHOD) Ca+IENTS 

t ~ A ~ y L r~ o ..-,__ '{ PAI{ 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): COt+lENTS: 

DISPOSAL METHOD: 

DRUM DESIGNATION(S)/VOLUME PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF N0 1 ADO COl+4ENTS }: 

WELL SECURITY DEVICES OK (BOLLARDS. CHRISTY LIO, CASING LID AND LOCK)?: 
~; 

:'-~'!) NO 
./-

INSIDE OF WELL HEAD AND OUTER CASING ORY?: 
-·/,-~ 

HO ( YE!) ._ __ 
/-- ··-WELL CASING OK?: (_~ HO 

Ca+tENTS: 

GENERAL: 2-~ -~ WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR °F): --$"2{ -

PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F11e: 
Other: 

J:".,n ? /<;.AQI PaQe 2 of 2 



Groundwater Purge and Sample Form Date: S{~ ( Kennedy/JenksConsultants 

PROJECT NAME: d: ~~s WELL NLM3ER: tv\W - ~ 

PROJECT NlleER: q .q <.,.01 '3. z:>o PERSONNEi.: 

STATIC WATER LEVEL (FT): 1'.. l ~ MEASURING POINT DESCRIPTION: -r:-·i.,·-:.: 

.J.--1.,.c:...,,.,·.r'\,, 
(""': . 

WATER LEVEL MEASUREMENT METHOD: PURGE METHOD: (4..-vi ~ 4-r.~· '-'~ <.,_ 

TINE START PURGE: [:~ PURGE DEPTH (FT) 

TIME END PURGE: 

TIME SAMPLED: ? : ?o 

CQt.t.lENTS: 

WELL YOLUE MULTI PLIER FOR 
CALCULATION TOTAL DEPTH DEPTii TO WATER C AC: TNQ DIAMETER ' nn CASING VOLi.NE 

(FILL IN (FT) WATER (FT) COLIMN (FT) -TD 4 6 (GAL) 

BEFORE - - X .. 
PURGING) -;)!=>.~ ({ .( tj l4-,?\ 0.16 0.64 1.44 , . ).g 

T IM E 
(7 . 0£.> .. . - ) :10 ,,.l ' (.! .'> ;;.:ts· 

VOLUME PURGED (GAL) l l /), ;i. ;;. ()-
PURGE RATE (GPM) 

TEMPERATURE c·c) \4 ~ 4- l,4 .. 3 \4- * l l?-, 
pH (.p. ( ;)- &,.Ip"\ (.,,, .. <.., \ /..,,C....3 

SPECIFIC 
{kf, CONDUCTIVITY (m1cromhos ) 4'::>'l- 4-42... 437 (uncorrected) cm 

DISSOLVED OXYGEN (mg/L) 

eH(MV)Pt-AgCl ref. 

TURBIDITY /COLOR (_J fr ~ " 
ODOR 1--\00 + f,\ (_ -

DEPTH OF PURGE I \. l ~ INTAKE (FT) 

DEPTH TO WATER DURING 
PURGE (FT) 

NUMBER OF CASING r-- ( VOLtlolES RatOVED 

DE"WATEREO? ~ 
\ 

S:..ll'H (<;.RQ1 



Groundwater Purge and Sample Form Kennedy/Jenks Consultants 

PROJECT tw!E: ~-- \A.-<:.--{-J- 'S WELL HUMBER: \-;\ 0-- ~ 

PROJECT HtM3ER: q q,u:, O <t. ~ ,o·o PERSONNEL: 

SAMPLE DATA: 
TIME SAMPLED: C(M.!ENTS: 

DEPTH SAMPLED (FT): 

SAMPLING EQUIPMENT: 

NO. OF CON- FIELD VOLt)IE SHIPPED UNDER ANALYSIS 
SAMPLE CONTAIN- TAINER PRESER- FtLTRA- FILLED CHAlN-OF~US- REQUEST 

NO. ERS TYPE VATlVE TION (ml or L) TURBIDITY COLOR TODY AT 4•c7 (METHOD) CCMfENTS 

\ l A ~ y L- {n - - y PN.-f 

PURGE WATER DISPOSAL NOTES: 
TOTAL DISCHARGE (GAL): C(M.!ENTS: 

DISPOSAL METHOD: 

DRUM OESIGNATION(S)/VOLIJ,IE PER (GAL): 

WELL HEAD CONDITIONS CHECKLIST (CIRCLE YES OR NO - IF N0 1 AOO ¢()1,lENTS}: 

WELL SECURITY DEVICES OK (BOLLARDS, CHRISTY LID, CASING LID AND LOCK}?: ~ NO 

INSIDE OF WELL HEAD ANO OUTER CASING DRY?: @ NO 

WELL CASING OK?: r§i) s NO 

C<M!ENTS: 

GENERAL: C-4' ~'f WEATHER CONDITIONS: 

TEMPERATURE (SPECIFY •c OR °F): ~-· 
PROBLEMS ENCOUNTERED DURING PURGING OR SAMPLING? 

cc: Project Manager: 
Job F11e: 
Other: 

Paqe 2 of 2 



Appendix F 

Geotechnical Analytical Reports 





RE0 Lab WMBE 
Rosa Environmental & G~otechnical Laboratory, LLC 

June 2, 2000 

Mr. Ty Schreiner 
Kennedy / Jenks Consultants 
530 South 336th St. 
Federal Way, WA 98003 

l 00 l SW Klickitat Way, Suite 107 
Seattle, WA 98134 

(206) 287-9122 

Subject: REGL Project No.: 1009-003; Kennedy/ Jenks Project: Tacoma Metals 

Dear Mr. Schreiner; 

Samples from the referenced project were received for hydraulic conductivity, grain size 
distribution, cation exchange capacity and organic carbon analysis on May 15, 1998. The TOC 
and CEC analyses were subcontracted to Analytical Resources Inc. The results of the analysis 
are discussed on the attached narrative and summary tables. 

Please call me to discuss any questions, or comments you may have on the data or its 
presentation. 

Best Regards, 
Rosa Environmental & Geotechnical Laboratory, LLC. 

!b<d~ 
Harold Benny 
QA Manager 





REQ Lab wMBE 
Rosa Environmental & Geotechnical Laboratory. LLC 

Client: Kennedy Jenks Consultants, Inc. 

Client Project: Tacoma Metals 

Case Narrative 

1001 SW Klickitat Way, Suite 107 
Seattle, WA 98134 

(206) 287-9122 

REGL Project No.: 1009-003 

Sample Batch No.: 1009-003-01 

1. Four samples were received on May 15. 2000 for analysis. 
2. The samples were sub-sampled for the organic carbon and cation exchange capacity tests, 

which were sub contracted to Analytical Resources, Inc. Their report is attached. 
3. The samples were visually examined to determine the most appropriate hydraulic conductivity 

test method. Two were selected for rigid wall tests and two were selected for flexible wall 
tests. 

4. Sample NMW-1-10 was selected for flexible wall testing. based on the apparent grain size. 
The sample was a fine sand with silt lenses. Afterward, it was apparent that this sample could 
have been run on the rigid wall apparatus, and the charges reflect this. See enclosed disk for 
digital images of this sample.' The orientation of the silt lenses in the sample might indicate 
some disturbance during the sampling effort. The saturation and porosity were calculated 
using an assumed specific gravity of 2.65. 

5. Sample NMW-1-15, a fairly dense black sand, was selected for rigid wall testing. It was a little 
disturbed, from lying on its side during transport to our lab. The disturbed portion was mostly 
removed for the TOC/CEC analysis. The saturation and porosity were calculated using an 
assumed specific gravity of 2.75, which is consistent with a basalt sand. The test remains for 
this sample are being returned to you. per your request. 

6. Sample NMW-2-0 was selected for rigid wall testing. This sample contained mostly debris, 
including metal shavings, a large lump of metal. glass, and other material. The large lump of 
metal had a white oxide residue on it and was very dense. It was assumed that this was lead. 
The saturation and porosity were calculated using an assumed specific gravity of 2.80, to 
account for all of the metal in the sample. 

7. Sample NMW-3-5 was selected for flexible wall testing, based on the apparent grain size. 
The sample was a fine sand with silt lenses, and wood chunks throughout. See the enclosed 
disk for digital images of this sample. The orientation of the silt lenses in the sample might 
indicate some disturbance during the sampling effort. The saturation and porosity were 
calculated using an assumed specific gravity of 2.65. However, this Jed to very low saturation 
values so the specific gravity was measured and found to be 2.59, which is consistent with the 
wood content of the sample. 

8. The grain size analyses were run according to ASTM D-422. Samples NMW-1-15 was run on 
the sieve only portion of the analysis, the others were run on sieve and hydrometer. 

9. There were no other anomalies in the samples or methods on this project. 

Approved by: 
Title: 

Date: 
'fz/-. \ 
(.,J f-: l-<-/ 
I : Laboratory Manager 

Page 1 
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CCI Joo# {Laboratory Use Only) 

Bl 
CCI Analytical Laboratories. Inc. 

ffl F 3229 Pine Street 
@ = Everett, WA 98201 

Phone (425) 252-2620 
(206} 292·9059 Seattle 
(425) 259-6289 Fax 

Chain Of Custody/ 
Laboratory Analysis Request :_™-'o__43 l 

Date~l~-- Page ? Of -~~--
PROJECT 10; TArt...cM., ~ 
----

REPORT TO 1,.- ( I'. • , , , ._.. . ..-<. 
COMPANY: ~, E\>J~'I T euc.,'> '-ON~ \Ju ~'-'1 - ANALYSIS REQUESTED . 
PROJECT -r, 1 c__., , I -" -. , ...._., . 

OTHER (Specify) 
MANAGER: I 't' i:>~I. ~ 

ADDRESS: S ~ ~ ?;)'o(o ~ ST° 

~~ ~ wA <=t~Cv3 
PHONE: { 1.S?> ·y=1 2..-, -~ 'o~ FAX: C '2.,S ~~ ? 2. -~ ~'·f?> 5 
INVOICE TO 
COMPANY: s~ ArJo::, ~...ie CKtr) 
ATTENTION: J \J Sc.~~ 
ADD_l~~S.:. ~ 

P.O. NUMBER 

SAMPLEI.D. 

1. t-Jr-A.\N -\-\C 

2. NM'W - \-\1::> 

3. NN\"'1 - 1-- D 

4. tJJJ\'N - ~ ~.:::.:, 

CCI QUOTE: 
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1. Relinquished By: '2. '. \.1.'.: Organic, Metals & Inorganic Analysis 
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QA Report - Matrix Spike/Matrix Spike Duplicate Analysis 

QC Report No: BR07-REGL, LLC 
Mat.rix: Soil Project: 1009-003 

Dat.e Received: 05/19/00 
Data Release Aut.horized:~ 
Reported: 05/31/00 Dr. M.A. Perkins 

Constituent 

ARI ID: 00-7858, BR07 B 

Total organic Carbon 

MATRIX SPIKE QA/QC REPORT 
CONVENTIONALS 

Sample Spike 
Units Value Value 

Client Sample ID: NMW-1-10 10.5-11 

Percent 0.989 2.84 

MS/MSD Recovery Limits: 75 - 125 % 

Spike 
Added 

2.11 

Soil MS/MSD QA Report Pagel for BRO? received 05/19/00 

ANALYTICAL ta._ 
RESOURCES~ 
fNCORPORATED 

Recovery 

87.8% 



QA Report - Replicate Analysis 

Matrix: Soil 

Data Release Authorized: 

QC Report No: BR07-REGL, LLC 
Project: 1009-003 

Received: 05/19/00 

W 
Date 

Reported: 05/31/00 Dr. Perkins 

DUPuICATE ANALYSIS RESULTS 
CONVENTIONALS 

Sample Duplicate 

Constituent Units Value Value 

ARI ID: 00-7858, BR07 B Client Sample ID; NMW-1-10 10 . 5-11 

Total Solids Percent 69.6 69.6 

Total Organic Carbon Percent 0.99 0.89 

ARI ID: 00-7860, BR07 D Client Sample ID: NMW-1-15 15 . 5-16 

Cation Exchange Capacity meq/100 g 2.4 2 .4 

RPD: 

RPD: 

Soil Replicate QA Report Page 1 for BR07 received 05/19/00 

RPD 

0.0% 

10.6% 

0~0% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



Final Report 
Laboratory Analysis of Conventional Parameters 

Lab Sample ID: BR07A 
LIMS ID: 00-7857 
Matrix: Soil 

Sample No: NMW-3-5 6-6.5 

QC Report No: BR07-REGL, LLC 
Project: 1009-003 

Date Sampled: OS/18/00 
Data Release AuthorizedJJ'\1() Date Received: 05/19/00 
Reported: 05/31/00 D.r:. ~~- Perkins 

Analy te 

Total Solids 

Cation Exchange Capacity 

Total organic carbon 

Analysis 
Date/Batch Method 

OS/22/00 EPA 160.3 
05220#1 SM 2540 B 

05/25/00 lN NH40Ac 

05250#1 pH 7 

Dilution 
Factor RL 

0.01 

units 

Percent 

meq/100 g 

05/30/00 Plumb,1981 

05300#1 
o.ooso Percent 

RL Analytical reporting limit 
U Undetected at reported detection limit 
6 Analyte found in method blank above detection 

Report for BR07 received 05/19/00 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Result 

54.8 

26 

7.3 



Final. Report 
Laboratory Analysis of Conventional Parameters 

Sample No: NMW-1-10 10.5-11 

Lab Sample lD: BRU./B 

LIMS ID: 00-7858 

Matrix: Soil 

QC Report No: BR07-REGL, LLC 

Project: 1009-003 

Date Sampled: 05/18/00 

Data Release Authorized: Date Receiv@d: 05/19/00 
Reported: 05/31/00 Dr. Perkins 

Analysis Dilution 

.Anal.y te Date/Batch Method Factor RL 

Total Solids 05/2?./00 EPA 160.3 0.01 

052:20Ul SM 2540 B 

Cation Exchange Capacity 05/25/00 1N NH40Ac 

0!:>250#1 pH 7 

Total Organic Cadxm 0!:>/30/00 Plumb,1981 0.0050 

05300#1 

RL Analytical reporting limit 

Units 

Percent 

meg/100 g 

Percent 

u Undetected at reported detection limit 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Result 

69.6 

6.5 

0.99 

B Analyte found in method blank above detection 

Report for BR07 received 05/19/00 



Final Report 
Laboratory Analysis of Conventional Parameters 

Lab Sample ID: BR07C 
LIMS ID: 00-7859 
Mat.rix: Soil 

Sample No; NMW-2-0 0.5-l 

QC Report No: BR07-REGL, LLC 
Project: 1009-003 

Date Sampled: 05/18/00 
Data Release Authori :,:ec:l ,tf:Vv..0 nar.e Received: 05/19/00 
Reported: 05/31/00 Dr.U~~~- Perkins 

Analysis Dilution 
Analy te Date/Batch Method Factor RL Units 

Total Solids 05/22/00 EPA 160.3 0.01 Percent 
05220#1 SM 2540 B 

Cation Exchange Capacity 05/25/00 lN NH40Ac meq/100 g 
05250#1 pH 7 

Total Organic Carbon 05/30/00 Plumb,1981 0.0050 Percent 
0530011-1 

RL Analytical reporting limit 
U Undetected at reported detection limit. 
B Analyte found in method blank above detection 

Report for BR07 received 05/19/00 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

Result 

93.1 

4.9 

16 



Final Report 
Laboratory Analysis of Conventional Parameters 

Sample No: NMW-1-15 15.5-16 

Lab Sample ID: BR07D 
LIMS ID: 00-7860 
Matrix: Soil 

QC Report No: BR07-REGL, LLC 
Project: 1009-003 

Date Sampled: 05/18/00 
Data Release Authorized. Date Received: 05/19/00 
Reported: 05/31/00 Dr. M . Perkins 

Analysis Dilution 
Analy te Date/Batch Method Factor RL 

Tot.al Solids 05/22/00 EPA 160.3 0.01 
05220#1 SM 2540 B 

Cat.ion Exchange Capacity 05/25/00 lN NH40Ac 
05250#1 pH 7 

Total organic Carbon 05/30/00 Plumb,1981 0 . 0050 

0~300#1 

RL Analytical reporting limit 

Units 

Percent 

meq/100 g 

Percent 

U Undetected at reported detection limit 

ANALYTICAL. 
RESOURCES ff!!!/ 
INCORPORATED 

Result 

82.8 

2.4 

0.47 

B Analyte found in method blank above detection 

Report for BR07 received 05/19/00 



QA Report - Method Blank Analysis 

QC Report No: BR07-REGL, LLC 
Matrix: Soil Project: 1009-003 

Date Received: NA 
Data Release Authorized:\/\/1/) 
Reported: 05/31/00 Dr. 

1~~~- Perkins 

Analysis 
Date & Batch 

Method Blank 
05/22/00 
05220#1 

Method Blank 
05/30/00 

OS300#1. 

Constituent 

Total Solids 

Total organic carbon 

METHOD BLANK RESULTS 
CONVENTIONALS 

Units 

mg residue 

Percent 

Result 

< 1.00 U 

<:0.0050 U 

Soil MB QA Report Page 1 for BR07 received 05/19/00 

ANALYTICAL /ft\ 
RESOURCES~ 
INCORPORATE[,) 



oo-1657 to 000Ywo 15R.c--· 
CHAIN OF CUSTODY RECORD & 
LABORATO. RY ANALYSIS REQUES.T REGL Job ID /tx.:;\f -<_)() 3 

Rosa Environmental & Geotechnical Laboratory, LLC 
400 Niilth Avena! l'il6nh, Salte B. Seattle, WA S81 OS 

-1~gs1 654•e5:ite -->Jj___'i!{ DO Page: _I_ of: { 

Client Company: R u·; <>,. / J<'e 11~.f..., CJ~ ~·.s Sample receipt ·. · Analysis Requested 

Address: 
V Shipped by: 

Number of coolers in shipment: --
- Custody seals present/intact: -- 0 \) 

CONTACT: H r~v..v\ _,, Cooler temperatures: G \t\ I 
--

Phone: Bottle seals present/intact: (-___ .. 
Project Name: Client contact w/discrepancies: --- v Project Number: PO# 

Sample ID Date Time Matrix #Cont LAB# 

1 NMw -3--5 ~-{,.$ 5/l/ 00 Jo: oo Sr,, \ I v t../ 

2 l\l Wt. w - I - I () Jo, S --II SJ 1,1/ ,.;1,) Jo:o 5 1 
1.,,/". v· 

3 N 1M I.V - i. - () (.?' ~- ·- I S/1<1i l 1U I o:10 I v l--'' 

4 N wt 11V ·- t - t 5 / 5. 5 ... , le; 5 (B/ 6u /0'-1'5 """v \ v· (./' 

. 
5 ' \ 

6 I ( . -
7 \. \ "----
8 "'\ \ "' \ I"-. ' 
9 '•, ~ , . - ..... '., 
10 

Relinquished by: Relinquished by: Relinquished by: 

Turnaround requested: 
Known hazardous content/rating: Printed name: rinted name: 

Company: ompany: 

Special instructions/comments: 

j).,_ 1--c, k,Q fo /c) O(.) 

Date: TTme: Llate: Time: 

Received by: Received by: 

Printed name: 

Company: Company: 

Date: Time: Date: 1me: 

Limits of Liablllty:REGL will perform requested services in accordance with appropriate methodology following Standard Operating Procedures, REGL Quality Assurance Program or AEGL 
approved Project Quality Assurance Plans. The total liability of AEGL, its members, employees or successors arising out of or in connection with the requested services shall not exceed the 
invoiced amount of said services. The acceptance by the CLIENT of a proposal far services by REGL releases REGL from eny liability in excess thereof, not withstanding any provision to the 
.............. "I"'' :..., ...... , . ...................... ...., .,. ... i,-. .... ~,... ,... .. ,.,.n .. "'" rl'\.~~,., .... c, .... "'rupcu·•,nnt ho1'\,\f,()~t"I. ~en, p ...... •ho f"I IC:"IT 

15 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

31 May 2000 

Harold Benny 
Rosa Environmental & Geotechnical Laboratory, L.L.C. 
1001 SW Klickitat Way Suite 107 
Seattle, Washington 98134 

RE: Project: 1009w003 
ARI Job No: BR07 

Dear Harold: 

Please find enclosed the original Chain-of-Custody record and the final results for the 
samples from the project referenced above. Four soil samples were received on May 19, 
2000. The samples were received intact ~nd there were no discrepancies in the 
paperwork. The samples were.analyzed for TOC and CEC as requested. 

No analytical complications were encountered for these analyses. 

A copy of these reports will be kept on file at ARI. Should you have any questions or 
problems, please feel free to contact me at your convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

'n c1.D.(?JaµY· 
Ma~ D. Harris 
Project Manager 
(206) 389-6150 
mark@arilabs.com 

Enclosures 

cc: file BR07 

MDH/mdh 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 
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100000 

ROSA ENVIRONMENTAL & GEOTECHNICAL LABORATORY 

ASTM D-422 GRAIN SIZE DISTRIBUTION 
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Kennedy Jenks Consultants, Inc. 
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ROSA ENVIRONMENTAL & GEOT·ECHNICAL LABORATORY 

ASTM D-422 GRAIN SIZE DISTRIBUTION 

Kennedy Jenks Consultants, Inc. 
Sample No.: NMW-2-0 
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ROSA ENVIRONMENTAL AND GEOTECHNICAL LABORATORY 

Kennedy Jenks Consultants, Inc. 
Project: Tacoma Metals 

Percent Retained in Each Size Fraction 

Sample No. % Gravel 
% Coarse % Medium % Fine % Total 

% Silt %Clay 
Sand Sand Sand Sand 

Size (microns) >4750 4750-2000 2000-425 425-75 4750-75 75-3 <3 
NMW-2-0 21.9 11.6 26.6 26.9 65.2 11.6 1.3 

NMW-3-5 0.0 0.0 0.4 17.4 17.8 75.7 6.5 
NMW-1-10 2.2 0.3 1.3 51.8 53.4 41.8 2.6 
NMW-1-15 0.0 1.6 47.5 46.4 95.5 NA NA 

'9-003 



Sieve Size 
1" 3/4" 1/2" 3/8" 

#4 
(microns) (4750} 

NMW-2-0 100.0 100.0 96.7 91.3 78.1 
NMW-3-5 100.0 100.0 100.0 100.0 100.0 

NMW-1-10 100.0 100.0 100.0 100.0 97.8 
NMW-1-15 100.0 100.0 100.0 100.0 100.0 

Testing performed according to ASTM D421/D422 

Rosa Environmental Geotechnical Laboratory, LLC 

Kennedy Jenks Consultants, Inc. 
Project: Tacoma Metals 

Percent Finer (Passing) Than the Indicated Size 

#10 #20 #40 #60 #100 

(2000) (850) (425) {250) (125) 

66.5 52.3 39.9 29.1 20.8 
100.0 99.8 99.6 99.1 97.4 
97.5 96.8 96.2 94.2 83.2 
98.4 87.5 50.9 19.0 8.4 

#200 
32 22 13 9 7 3.2 1.3 

(75) 

12.9 9.1 7.2 5.2 3.9 2.6 1.3 0.7 
82.2 40.3 31.2 24.7 19.5 14.3 6.5 2.6 
44.4 15.8 11.9 9.2 6.6 5.3 2.6 1.3 
4.5 NA NA NA NA NA NA NA 
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ROSA ENVIRONMENTAL AND GEOTECHNICAL LAB ORA TORY 

Kennedy Jenks Consultants, Inc. 
Tacoma Metals Project 

Test Results for Rigid Wall Hydraulic Conductivity Testing 

Before Parameters After Parameters 
Sample Depth Wet Moisture Wet Moisture Hydraulic 

ID (ft) Density Total 
Saturation Density Total 

Saturation Conductivity Content Porosity Content 
(lbs/ft3) 

Porosity 
(%) (lbs/ft3) (%) emfs 

NMW-1-15 15.-16 128.3 0.39 0.98 22.9 128.6 0.39 0.99 23.3 3.8 X 10·3 

NMW-2-0 0.5-1.0 102.8 0.53 0.25 8.8 127.5 0.53 1.00 34.9 2.0 X 10"2 

Notes: 

1. The testing was performed in general accordance with ASTM D-2434. 
2. The test was periormed using tap water for the permeant. 
3. The porosity and the saturation were calculated using estimated specific gravity values. A value of 2.75 was used for NMW-1-15. which 
is consistent with a balsaltic sand. a value of 2.8 was used for NMW-2-0, to accont for the metal {possibly lead} debris in the sample. 
4. See the attached disk for digital pictures of the samples. The portions of the samples are also being returned, as requested. 

1-003 



ROSA ENVIRONMENTAL AND GEOTECHNICAL LABORATORY 

Kennedy Jenks Consultants, Inc. 
Tacoma Metals Project 

Test Results for Flexible Wall Hydraulic Conductivity Testing 

Before Parameters After Parameters Hydraulic 

Sample Depth Wet Moisture Wet Moisture Gradient Conductivity 
Total Total 

ID {ft) Density 
Porosity 

Saturation Content Density 
Porosity 

Saturation Content (h/1) {emfs) 

(lbs/ft3) {%) (1bs/ft3} (%) 

NMW-1~10; 10.5-11 113 0.480 0.90 31.3 120 0.438 0.99 29.0 2.80 3.2 X 10"5 

NMW-3-5 6-6.5 103 0.552 0.88 41.5 111 0.510 0.98 39.3 2.90 8.3 X 10·7 

Notes: 

1. Testing was conducted according to ASTM D-5084. 
2. The test was performed using tap water for the permeant. 
3. The porosity and the saturation were calculated using an assumed specific gravity of 2.65. However, the final saturation for sample NMW-3-5 
was low. The sample specific gravity was measured and found to be 2.59. This is consistent with the wood found in the sample. 

Sample Description and Dimensions 

Confining 
Initial Initial Final 

Final Average 
Depth Average Average Average 

Sample ID Visual Description Pressure Diameter 
(ft) 

(psi) 
Length Diameter length 

(cm) 
(cm) (cm) (cm} 

NMW-1-10 Fine Sand With Silt Lenses 10.5-11 9.8 10.71 6.06 9.95 6.04 

NMW-3-5 6-6.5 5.0 11.42 6.16 10.86 6.04 

1009-003 



QA Report - Standard Reference Material Analysis 

QC Report No: BR07-RBGL, LLC 
Project: 1009-003 

Date Received: NA 
Data Release Authorized~ 
Reported: 05/31/00 Dr. M.A . Perkins 

Constituent 

NBS #2704 
Total Organic Carbon 
Date analyzed: 05/30/00 

STANDARD REFERENCE MATERIAL ANALYSIS 
CONVENTIONALS 

True 
Units Val.ue Value 

P?-rcent 3.28 3 35 

Bat.ch ID: 05300#1 

SRM QA Keport Page 1 for BR07 received 05/19/00 

Recovery 

97.9% 

ANALYTICAL /& 
RESOURCES '(ffl/ 
INCORPORATED 



Appendix G 

Slug Test Plots 
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Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

October 30, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals / ARI Job: CF88 

Dear Ty: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Sixteen soil samples were received in good condition on September 28, 
2000. Selected samples were placed on hold at -18 degrees celcius pending further 
instruction. 

Selected samples were analyzed for volatiles referencing EPA 8260, PCBs referencing EPA 
8082, and total metals referencing EPA 6010/7471. Total diesel and motor oil range 
hydrocarbons were detennined referencing WDOE method NWTPH-Dx. 

All samples were run as concentrated as possible for volatile organics to provide the lowest 
possible detection limits for the undetected analytes. Some samples required one to two 
reruns using a smaller sample size or methanol extraction in order to quantitate all target 
analytes within the linear range of the GC/MS. 

Initial analysis of samples TP-2-6-10 and TP-4-6-10 showed suppressed response for the d4-
l ,4-dichlorobenzene internal standard (less than 50% of the daily CCAL response). The 
secondary runs of each sample showed acceptable internal standard areas. 

Acetone was detected in the 10/2/00 volatile organics method blank. Associated sample 
results were q1.1alified with a "B" flag, indicating possible lab contamination. 

The initial extract.set prepared for TPH cmalysis showed no spike in the lab control sample or 
in the MS/MSD set associated with TP-2-0-1. All samples and QC samples were re
extracted within the holding time and only the re-extract data has been reported. 

The initial TPH chromatogram generated by TP-4-6-10 showed a different elution pattern 
than the re-extract. The sample was re-extracted a third time and reanalyzed. Results for the 
third extract matched those of the second extract. Only data for the second and third extracts 
have been reported. 

The TPH MSD QC sample showed a poor spike recovery. As the TPH lab control samples 
showed acceptable spike recoveries, the poor MSD result appears to be a function of the 
matrix. RECEIVED 

NOV - f 2000 
K/J Federal Way 

K/J No/File 
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Ty Schreiner 
Kennedy Jenks Consultants 
Tacoma Metals / ARI Job CF88 
October 30, 2000 
Page2 

The metals matrix QC samples showed low spike recoveries for mercury and chromium and 
showed elevated duplicate RPDs for lead and silver. As the lab control samples showed 
acceptable recoveries for all target anatytes, low spikes and high RPDs appear to be a 
function of matrix heterogeneity and subsampling variability. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convemence. 

Sincerely) 

ANALYTICAL RESOURCES, INC. 

~72-. 
Jeff J. Reitan 
Client Services Manager 
jeff@arilabs.com 

JJR/jr 
Enclosures 

cc: Anthony Harding, Kennedy Jenks Consultants 
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9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

ORGANICS ANALYSIS 
DATA REPORTING QUALIFIERS 

U Indicates the compound is undetected at the reported 
concentration. 

J Indicates an estimated value when the value is less than the 
calculated detection limit. 

N R Indicates the surrogate recovery cannot be reported due to 
matrix interference. 

E Indicates value reported exceeds the linear range of the 
detector. Sample dilution required. 

S Indicates no value reported due to saturation of the detector. 
Sample dilution required. 

Y Indicates raised detection limit due to background interference 
or activity on the instrument. 

NA Indicates compound not analyzed for. 

M Indicates an estimated value of analyte detected and confirmed 
by analyst with low spectral match parameters. 

B Indicates possible/probable blank contamination. Flagged 
when the analyte is detected in the sample and in the 
method blank. 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206·621·7523 fax 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-2-2-3 

Lab Sample ID: CF88C 
LIMS ID: 00-18316 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~~~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 4.17 g dry Wt 
Date Analyzed: 10/03/00 17:03 Percent Moisture: 16.1% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-SS-6 
56-23-5 

108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-7S-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
1.2 U 
1.2 U 
1.2 U 
1.2 U 

3.6 U 
200 B 

1.2 U 

1.2 U 
1.2 U 

1.2 U 
1.2 U 

1.2 U 

1.2 U 

47 
1.2 U 

1.2 U 

6.0 U 
l.2 U 

1.2 U 

1.2 U 

1.2 U 
1.2 U 

1.2 U 

3.6 
1.2 U 

6.0 U 
1.2 U 

6.0 U 

6.0 U 
1.2 U 

1.2 U 

120 
1.2 U 

6.0 
2.4 
1.2 U 

1.2 U 

10 
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ORGANICS .ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-2-2-3 

Lab Sample ID: CF88C 
LIMS ID: 00-18316 
Matrix: Soil 

QC Report: No: 
Project: 

CF88-Kennedy Jenks Consultants 

Tacoma Metals 

Data Release Authorized:.t1".(7 
Reported: 10/16/00 

Date Sampled: 
Date Received: 

Instrument: FINN5 Sample Amount: 
Date Analyzed: 10/03/00 17:03 Percent Moisture: 

CAS Number 
95-47-6 

95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6. 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 

103-65-1 
108-86-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 

99-87-6 
104-51-8 
120-82-1 
91-20-3 

87-61-6 

Analy te 
o-X.ylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acryloni trile 
1,1-Dichloropropene 
Dibromomethane 
1,1,l,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

996098.00 
09/27/00 
09/28/00 

4 .17 g dry Wt 
16.1% 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

108% 
97 .4% 

93.2% 

94.4% 

u g /kg 
4.4 
1.2 u 
1.2 u 
1.2 u 

60 u 
1.2 u 
2.4 u 
6.0 u 
1. 2 u 
1.2 u 
1.2 u 
6.0 u 
2.4 u 
6.0 u 
3.0 
7.1 
6.0 u 
1.2 u 
1.2 u 
l.2 u 
1.2 u 
1.2 u 
1.2 u 
l.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
2.4 u 
6.0 u 
120 

6.0 u 

ANALYTICAL . 
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ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: TP-2-4-6 

Lab Sample ID: CF88D 
LIMS ID: 00-18317 
Matrix: Soil 

QC Report No, CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 3.44 g dry Wt 
Date Analyzed: 10/02/00 18:04 Percent Moisture: 28.5% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 

75-09-2 
67-64-1 

75-lS-O 
75-35-4 
75-34-3 
156-60-5 
156-59-2 

67-66-3 
107-06-2 
78-93-3 

71-55-6 

56-23-5 
108-05-4 
75-27-4 
78-87-5 

10061-01-5 
79-01-6 
124-48-1 
79-00-5 

71-43-2 
10061-02-6 
110-75-8 

75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 

1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone {MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylben:i:ene 
Styrene 

Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/kg 
1.5 U 

1.5 U 
1.5 U 

1.5 U 
4.4 U 
460 B 

1 . .2 J 

1.5 U 
1.5 U 

1.5 U 

1.5 U 

1.5 U 

1.5 U 

120 
l.S U 

1.5 U 

7 .3 U 

1.5 U 

1.5 U 

1. 5 U 

1.5 U 

1.5 U 

1.5 U 

58 
l.5 U 
7 .3 U 

1.5 U 

7 .3 U 

7.3 U 
1.5 U 

2.1 Y 

620 E 
1.5 U 

140 
12 M 

1.5 U 

1.5 U 

260 
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ORGANICS ANALYSIS DATA SHEBT 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-2-4-6 

Lab Sample ID: CF88D 
LIMS ID: 00-18317 

Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized:if.~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 3.44 g di:;y Wt 
28.5% Date Analyzed: 10/02/00 18:04 Percent Moisture: 

CAS Number 
95-47-6' 
95-50-l 
541-73-l 
106-46-7 
J.07-02-8 

74-88-4 
74-96-4 
107-13-1 
S63-58-6 
74-95-3 
630-20-6 

96-12-8 
96-18-4 
110-57-6 

108-67-8 
95-6'3-6 
87-68-3 

106-93-4 
74-97-S 
594-20-7 
142-28-9 

98-82-8 
103-65-1 
108-86-1 
95-49-6 

106-43-4 
98-06-6 

135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Anal.y te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromornethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1, 4-Dichloro-·2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Brornochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 

2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 107% 
dB-Toluene 97.4% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

84.9% 
93.2% 

u g /kg 
150 
1.5 U 
1.5 U 

1.5 U 

73 U 
1.5 U 
2.9 U 

7.3 U 
1.5 U 

1.5 U 

1.5 U 

7 .3 U 

2.9 U 

7 .3 U 
310 E 
700 E 
7. 3 U 

1.5 U 

1.5 U 

1.5 U 

l. 5 U 

55 
31 

1.5 U 

l.S U 

1.5 U 

1.5 U 

1.5 U 

91 
54 Y 

7.3 U 
2,200 E 

7 .3 U 
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ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-2-4-6 

REANALYSIS 

Lab Sample ID: CF88D-RE 
LIMS ID: 00-18317 
Matrix:: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 28 mg dry Wt 

28.5% Date Analyzed: 10/03/00 17:55 Percent Moisture: 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 

108-10-1 
591-78-6 
l.27-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK} 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Bthylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/kg 
180 U 
180 u 
180 u 
180 u 
530 u 

l.,000 

180 u 
180 u 
180 u 
l.80 u 
180 u 
l.80 u 
180 u 
880 u 
180 u 
180 u 
880 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
880 u 
180 u 
880 u 
880 u 
180 u 
180 u 
850 
180 u 
240 
180 u 
180 u 
180 u 
460 
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INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-2-4-6 

REANALYSIS 
Lab Sample ID: CF88D-RE 
LIMS ID: 00-18317 
Matrix: Soil 

QC Report No: CFSB-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample ~.mount: 28 mg dry Wt 
Date Analyzed: 10/03/00 17:55 Percent Moisture: 28.5% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 

74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 

96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6· 
87-68-3 

106-93-4 

74-97-5 
594-20-7 

142-28-9 
98-82-8 
103-65-1 

108-86-1 
95-49-8 
106-43-4 

98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylhenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-rsopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

108% 
100% 
101% 
101% 

u.g /kg 
280 
180 u 
180 u 
180 u 

8,800 u 
180 u 
350 u 
880 u 
180 u 
180 u 
180 u 
880 u 
350 u 
880 u 
520 

1,400 
880 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
180 u 
210 
350 u 
880 u 

63,000 E 

880 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-2-4-6 

R.EANALYSIS-2 

Lab Sample ID: CF88D-R2 
LIMS ID: 00-18317 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 2.8 mg dry Wt 
28.5% Date Analyzed: 10/09/00 20:11 Percent Moisture: 

CAS Number 
74-87-3 
74-83-9 
75-01-4 

7S-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 

78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 

10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

u g /kg 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
5,300 u 
8,800 u 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
8,800 u 
1,800 u 
1,800 u 
8,800 u 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
1,800 u 
8,800 u 
1,800 u 
8,800 u 
8,800 u 
1,800 u 
1,800 u 
2,000 
1,800 u 

930 J 

1,800 u 
1,800 u 
1,800 u 
2,100 J 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-2-4-6 

REANALYSIS-2 

Lab Sample ID: CF88D-R2 
LIMS ID: 00-18317 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~? 
Reported: 10/16/00 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 2.8 mg dry Wt 
Date Analyzed: 10/09/00 20:11 Percent Moisture: 28.5% 

CAS Number Anal.;y:te ug /kg 

95-47-6 o-Xylene 930 J 

95-50-1 1,2-Dichlorobenzene 1,800 u 
541-73-1 1,3-Dichlorobenzene 1,800 u 
106-46-7 1,4-Dichlorobenzene 1,800 u 
107-02-8 Acrolein 88,000 u 
74-88-4 Methyl Iodide 1,800 u 
74-96-4 Bromoethane 3,500 u 
107-13-1 Acrylonitrile 8,800 u 
563-58-6 1,1-Dichloropropene 1,800 u 
74-95-3 Dibromomethane 1,800 u 
630-20-6 1,1,1,2-Tetrachloroethane 1,800 u 
96-12-8 l,2-Dibromo-3-chloropropane 8,800 u 
96-18-4 1,2,3-Trichloropropane 3,500 u 
110-57-6 trans-l,4-Dichloro-2-butene 8,800 u 
108-67-8 1,3,S-Tri.methylbenzene 1,200 J 

95-63-6 1,2,4-Trilnethylbenzene 2,600 

87-68-3 Hexachlorobutadiene 8,800 u 
106-93-4 Ethylene Dibromide 1,800 u 
74-97-5 Bromochloromethane 1,800 u 
594-20-7 2,2-Dichloropropane 1,800 u 
142-28-9 l,3-Dichloropropane 1,800 u 
98-82-8 Isopropylbenzene 1,800 u 
103-65-l n-Propylbenzene 1,800 u 
108-86-1 Bromobenzene 1,800 u 
95-49-8 2-Chlorotoluene 1,800 u 
106-43-4 4-Chlorotoluene 1,800 u 
98-06-6 tert-Butylbenzene 1,800 u 
135-98-8 sec-Butylbenzene 1,800 u 
99-87-6 4-Isopropyltoluene 1,800 u 
104-51-8 n-Butylbenzene 3,500 u 
120-82-1 1,2,4-Trichlorobenzene 8,800 u 
91-20-3 Naphthalene 120,000 

87-61-6 1,2,3-Trichlorobenzene 8,800 u 

Volatile Surrogate Recove£i 
d4-1,2-Dichloroethane 115% 
dB-Toluene 97.8% 
Bromofluorobenzene 102% 
d4-1,2-Dichlorobenzene 105% 

FORM-1 

ANALYTICAL/&. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEBT 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: TP-2-6-10 

Lab Sample ID: CF88E 
LIMS ID: 00-18318 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:ffe.P• 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 3.15 g dry Wt 

34.9% Date Analyzed: 10/02/00 18:30 Percent Moisture: 

CAS Number 
74-87-3 
74-83-9 

75-01-4 
75-00-3 
75-09-2 

67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 

156-59-2 

67-66-3 
107-06-2 

78-93-3 
71-55-6 
56-23-5 
108-05-4 

75-27-4 
78-87-5 

10061-01-S 

79-01-6 

124-48-1 

7.9-00-5 
71-43-2 
10061-02-6 

110-75-8 
75-25-2 
108-10-1 

591-78-6 

127-18-4 

79-34.-5 

108-88-3 
108-90-7 
100-41-4 
100-4.2-5 

75-69-4 

76-13-1 

1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
l,2-Dichloroethane 
2-Butanone 
l,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1.2-Trichloroethane 
Benzene 
trans-l,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/k g 
1.6 u 
1.6 u 
1.6 u 
1.6 u 
4.8 u 
470 B 

8.5 
1.6 u 
1.6 u 
1. 6 u 
1.6 u 
1.6 u 
1.6 u 
110 
1.6 u 
1. 6 u 
7.9 u 
1.6 u 
1.6 u 
1.6 u 
1.6 u 
1.6 u 
l. 6 u 

73 
1.6 u 
7.9 u 
1.6 u 
7.9 u 
7.9 u 
1.6 u 

81 y 

400 E 
1.6 u 
670 E 
1.6 u 
1.6 u 
l.6 u 

1,600 E 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 

Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-2-6-10 

Lab Sample ID: CF88E 
LIMS ID: 00-18318 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 3.15 g dry Wt 
Date Analyzed: 10/02/00 18:30 Percent Moisture: 34.9% 

CAS Number 
95-47-o 
95-50-1 
S41-73-1 

106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 

106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analyte 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 98.6% 
de-Toluene 87.7% 

Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

128% 
91.4% 

ug/kg 
1,000 E 

1.6 u 
1.6 u 
1.6 u 

79 u 
1.6 u 
3.2 u 
7.9 u 
1.6 u 
1.6 u 
1. 6 u 
7.9 u 
3.2 u 
7.9 u 

2,000 E 

2,700 E 
7.9 u 
1.6 u 
1.6 u 
1.6 u 
1.6 u 
520 E 

1.6 u 
1.6 u 
1.6 u 
1.6 u 
l.6 u 
l.6 u 

1,200 E 

400 y 

7.9 u 
3,800 E 

7.9 u 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Pagel of 2 Sample No: TP-2-6-10 
REANALYSIS 

Lab Sample ID: CFS8E-RE 
LIMS ID: 00-18318 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 26 mg dry Wt 
Date Analyzed: 10/03/00 18:22 Percent Moisture: 34.9% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-l 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-S 
108-05-4 
75-27-4 

78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-'/ 

100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analyte 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
l,l-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l,1,2-Trichloroethane 

Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
190 u 
190 u 
190 u 
190 u 
580 u 
940 J 

190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
970 u 
190 u 
190 u 
970 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
970 u 
190 u 
970 u 
970 u 
190 u 
190 u 
430 
190 u 
870 
190 u 
190 u 
190 u 

2,300 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-2-6-10 

REANALYSIS 

Lab Sample ID: CF88E-RE 
LIMS ID: 00-18318 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 26 mg dry·Wt 
Date Analyzed: 10/03/00 18:22 Percent Moisture: 34.9% 

CAS Number 
95-47-6 
95-50-l. 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-l.2-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-S 
594-20-7 
142-28-9 
98-82-8 
l.03-65-1 
l.08-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
J:sopropylbenzene 
n-Propyll>enzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 107% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

101% 
103% 
101% 

ug /kg 
1,300 

190 u 
190 u 
190 u 

9,700 u 
190 u 
390 u 
970 u 
190 u 
190 u 
190 u 
970 u 
390 u 
970 u 

2,800 
6,200 

970 u 
190 u 
190 u 
190 u 
190 u 
480 
300 
190 u 
190 u 
190 u 
190 u 
190 u 

1,600 
820 y 

970 u 
190,000 E 

970 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: TP-2-6-10 

REANALYSIS-2 

Lab Sample ID: CF88E-R2 
LIMS ID: 00-18318 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 10/16/00 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 1.3 mg dry Wt 
Date Analyzed: 10/09/00 20:37 Percent Moisture: 34.9% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 

75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 

71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 

127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 

76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 

2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibrornochloromethane 
1,1,2-Trichloroethane 

Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
l,l,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/kg 
3,900 U 
3,900 U 
3,900 U 

3,900 U 
12,000 U 

19,000 U 
3,900 U 
3,900 U 
3,900 U 
3,900 U 

3,900 U 

3,900 U 
3,900 U 

19,000 U 
3,900 U 

3,900 U 
19,000 U 

3,900 U 
3,900 U 
3,900 U 
3,900 U 
3,900 U 
3,900 U 
3,900 U 

3,900 U 
19,000 U 

3,900 U 
19,000 U 
19,000 U 

3,900 U 
3,900 U 

3,900 U 
3,900 U 
3,900 U 
3,900 U 
3,900 U 

3,900 U 

3,900 U 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SBEBT 
Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No: TP-2-6-10 
RRANALYSIS-2 

Lah Sample ID: CF88E-R2 
LIMS ID: 00-18318 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 10/16/00 

.996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 1.3 mg dry Wt 
Date Analyzed: 10/09/00 20:37 Percent Moisture: 34.9% 

CAS Number Anal)'.'.t& ug /kg 

95-47-6 o-Xylene 3,900 u 
95-50-1 1,2-Dichlorobenzene 3,900 u 
541-73-1 1,3-Dichlorobenzene 3,900 u 
l.06-46-7 1,4-Dichlorobenzene 3,900 u 
107-02-8 Acrolein 190,000 u 
74-88-4 Methyl Iodide 3,900 u 
74-96-4 Bromoethane 7,800 u 
107-13-1 Acrylonitrile l.9,000 u 
563-58-6 1,1-Dichloropropene 3,900 u 
74-95-3 Dibromomethane 3,900 u 
630-20-6 1,1,1,2-Tetrachloroethane 3,900 u 
96-12-B l,2-Dibromo-3-chloropropane 19,000 u 
96-18-4 l,2,3-Trichloropropane 7,800 u 
110-57-6 trans-l,4-Dichloro-2-butene 19,000 u 
l.08-67-8 1,3,5-Trimethylbenzene 3,000 J 

9S-63-6 1,2,4-Trimethylbenzene 5,800 

87-68-3 Hexachlorobutadiene 19,000 u 
106-93-4 Ethylene Dibromide 3,900 u 
74-97-5 Bromochloromethane 3,900 u 
594-20-7 2,2-Dichloropropane 3,900 u 
142-28-9 1,3-Dichloropropane 3,900 u 
98-82-8 Isopropylbenzene 3,900 u 
103-65-1 n-Propylbenzene 3,900 u 
108-86-1 Bromobenzene 3,900 u 
95-49-8 2-Chlorotoluene 3,900 u 
106-43-4 4-Chlorotoluene 3,900 u 
98-06-6 tert-Butylbenzene 3,900 u 
135-98-8 sec-Butylbenzene 3,900 u 
99-87-6 4-Isopropyltoluene 3,900 u 
104-51-8 n-Butylbenzene 7,800 u 
120-82-1 1,2,4-Trichlorobenzene 19,000 u 
91-20-3 Naphthalene 390,000 

87-61-6 1,2,3-Trichlorobenzene 19,000 u 

Volatile Surrogate Recove~ 
d4-1,2-Dichloroethane 115% 

dB-Toluene 99.4% 
Bromofluorobenzene 101% 
d4-1,2-Dichlorobenzene 103% 

FORM-1 

ANALYTICAL. 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-3-4-6 

Lab Sample ID: CF88G 
LIMS ID: 00-18320 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 2.71 g dry Wt 
Date Analyzed: 10/02/00 18:57 Percent Moisture: 43.3t 

CAS Number 
74-87-3 
74-93-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 

1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
1 . 8 U 
1.8 U 

1.8 U 
1.8 U 
5.5 U 

430 B 
1.6 J 

1. 8 U 

1. 8 U 

1. 8 U 

1. 8 U 

1.8 U 

1. 8 U 
73 

1. 8 U 

1. 8 U 

9.2 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

l.8 U 
1.8 U 

9.2 U 
1.8 U 

9.2 U 
9.2 U 

1.8 U 

1.8 U 

540 E 
1.8 U 

1.8 y 

1.8 U 

1.8 U 

1.8 U 

2.4 Y 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANXCS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-3-4-6 

Lab Sample ID: CF88G 
LIMS ID: 00-18320 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~~ 
Reported: 10/16/00 · 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 2.71 g dry Wt 
Date Analyzed: 10/02/00 18:57 Percent Moisture: 43.3% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-S 
594-20-7 
142-28-9 
98-82-8 
l.03-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 

99-87-6 

104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 94.1% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

95.8% 

80.4% 
95.5% 

ug /kg 
l..8 U 

1..8 U 

1.8 U 
1.8 U 

92 U 
1.8 U 
3.7 U 
9.2 U 
1.8 U 

1.8 U 

1.8 U 
9.2 U 
3.7 U 
9.2 U 

2.2 Y 
4.7 Y 
9.2 U 
1.8 U 

1.8 U 

1.8 U 

1.8 0 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 
1.8 U 
1.8 U 

1.8 U 
3.7 U 
9 .2 U 

1,200 Y 

9.2 U 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORG~CS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-3-4-6 

REANALYSIS 

Lab Sample ID: CF88G-RE 
LIMS ID: 00-18320 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorizect;:;7~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 0.27 g dry Wt 
43.3% Date Analyzed: 10/03/00 17:29 Percent Moisture: 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-l 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 

1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-l,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 

2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 

Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
19 U 
19 U 
19 U 

19 U 
56 U 

530 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 

93 J 
19 U 
19 U 
94 U 

19 U 

19 U 

19 U 
19 U 
19 U 
19 U 

19 U 
19 U 

94 U 

19 U 
94 U 

94 U 

19 U 
19 U 

830 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-3-4-6 

REANALYSIS 

Lab Sample ID: CF88G-RE 
L!MS ID: 00-18320 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: Fnrns Sample Amount: 0.27 g dry Wt 
43.3% Date Analyzed: 10/03/00 17:29 Percent Moisture: 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 

110-57-6 
108-67-8 

95-63-6 
87-68-3 
106-93-4 

74-97-5 
594-20-7 

142-28-9 
98-82-8 

103-65-1 

108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 

104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,S-Trimethylbenzene· 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-lsopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 105% 
d8-Toluene 97.2% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

95.0% 
97.2% 

ug /kg 
19 U 
19 U 
19 u 
19 u 

940 u 
19 u 
38 u 
94 u 
19 u 
19 u 
19 u 
94 u 
38 u 
94 u 
19 u 
19 u 
94 u 
19 u 
1.9 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 U 
19 u 
19 U 
19 u 
19 u 
38 u 
94 u 

130 
94 u 

ANALYTICAL. 
RESOURCES '@J 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: TP-3-6-10 

Lab Sample ID: CFBBH 
LIMS ID: 00-18321 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ Date Sampled: 09/27/00 
Reported: 10/16/00 · Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 1.50 g dry Wt 
69.8% Date Analyzed: 10/09/00 19:18 Percent Moisture: 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-l. 
75-15-0 
75-35-4 

75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 

71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 

75-25-2 
108-10-1 
591-78-6 
J.27-18-4 

79-34-S 
108-88-3 
108-90-7 
100-41.-4 
100-42-5 
75-69-4 
76-13-1 
J.330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 

Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-l. 

ug /kg 
3.3 u 
3.3 u 
3.3 u 
3.3 u 

10 u 
200 

9.3 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 

27 

3.3 u 
3.3 u 

17 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 
17 u 

3.3 u 
17 u 
17 u 

3.3 u 
3.3 u 
8.0 
3.3 u 
4.6 
3.3 u 
3.3 CJ 

3.3 u 
16 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-3-6-10 

Lab Sample ID: CF88H 
LIMS ID: 00-18321 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 1.50 g dry Wt 
Date Analyzed: 10/09/00 19:18 Percent Moisture: 69.8% 

CAS Number 
95-47-6 
95-50-1 

541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 

108-67-8 

95-6'3-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 

98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 

87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
l,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
I:sopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 109% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorcbenzene 

FORM-1 

95.8% 
92.9% 

101% 

u g /kg 
11 

3.3 u 
3.3 u 
3.3 u 
170 u 
3.3 u 
6.7 u 

17 u 
3.3 u 
3.3 u 
3.3 u 

17 u 
6.7 u 

17 u 
18 
42 
17 u 

3.3 u 
3.3 u 
3.3 u 
3.3 u 

12 

3.8 y 

3.3 u 
3.3 u 
3.3 u 
3.3 u 
3.3 u 

27 
6.7 u 

17 u 
210 

17 u 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: TP-4-6-10 

Lab Sample ID: CF88J 
LIMS ID: 00-18323 
Matrix: Soil 

QC Report No: CFBS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 2.92 g dry Wt 
Date Analyzed: 10/09/00 19:44 Percent Moisture: 38.7t 

CAS Number 
74-87-3 
74-83-9 

75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 

75-34-3 
156-60-S 

156-59-2 
67-66-3 

107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 

75-27-4 
78-87-5 
10061-01-S 

79-01-6 
124-48-1 
79-00-5 

71-43-2 
10061-02-6 

110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 

100-41-4 

100-42-5 

75-69-4 
76-13-1 

1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 

Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochlorornethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachlor.oethane 

Toluene 
Chlorobenzene 
Ethyl benzene 

Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/kg 
1. 7 U 

1. 7 U 

1. 7 U 

1. 7 U 

5.1 U 

8.6 U 

1. 7 U 

1. 7 U 

1. 7 U 

1. 7 U 

1.7 U 
1. 7 U 

1.7 U 
8.6 U 
1.7 U 
1.7 U 
8.6 U 
1. 7 U 

1. 7 U 

1.7 U 
1.7 U 
1. 7 U 

1. 7 U 

1. 7 U 

1. 7 U 

8.6 U 

1. 7 U 

8.6 U 

8.6 U 
1. 7 U 

l. 7 U 

7.3 
1. 7 U 

1.7 U 

1. 7 U 

1.7 U 
1.7 U 
1. 7 U 

ANALYTICAL. 
RESOURCES \f!!I// 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-4-6-10 

Lab Sample ID: CF88J 
LIM$ ID: 00-18323 
Matrix: Soil 

QC Report No: CFS8··Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~ 
Reported: 10/16/00 · 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 2.92 g dry Wt 
Date Analyzed: 10/09/00 19:44 Percent Moisture: 38.7% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile surrogate Recovery 
d4-1,2-Dichloroethane 116% 
d8-Toluene 91.2% 
Bromofluorobenzene 90.1% 
d4-l,2-Dichlorobenzene 106% 

FORM-1 

ug/kg 
1. 7 u 
1.7 u 
1. 7 u 
1. 7 u 

86 u 
1. 7 u 
3.4 u 
8.6 u 
1. 7 u 
1. 7 u 
l. 7 U 

8.6 U 

3.4 u 
8.6 u 
1. 7 u 
1. 7 u 
8.6 u 
1. 7 u 
1. 7 u 
1. 7 u 
1. 7 u 
l. 7 u 
l. 7 u 
1. 7 u 
1.7 u 
1.7 u 
1. 7 u 
1. 7 u 
1. 7 u 
3.4 u 
8.6 u 
8.6 
8.6 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: TP-4-6-10 

REANALYSIS 

Lab Sample ID: CF88J-RE 
LIMS ID: 00-18323 

Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 0.32 9 dry Wt 
Date Analyzed: 10/10/00 15:24 Percent Moisture: 38.7% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 

75-00-3 
75-09-2 
67-64-1 

75-15-0 
75-35-4 
75-34-3 
156-60-5 

156-59-2 
67-66-3 

107-06-2 

78-93-3 
71-55-6 

56-23-5 
108-05-4 

75-27-4 

78-87-5 
10061-01-S 

79-01-6 
124-48-l 
79-00-5 
71-43-2 
10061-02-6 

110-75-8 
75-25-2 

108-1.0-1 

591-78-6 
127-18-4 

79-34-5 
108-88-3 

108-90-7 

100-41-4 

100-42-5 

75-69-4 
76-13-1 
1330-20-7 

Analyte 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,l-Trichloroethane 

carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 

2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK} 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
15 U 

15 U 

15 U 
1.5 U 

46 U 
77 U 
15 U 
1S U 
15 U 
15 U 

15 U 
15 U 
1S U 
77 U 

15 U 
15 U 
77 U 

15 U 

15 U 

15 U 
15 U 
15 U 
15 U 

15 U 
15 U 
77 U 

15 U 
77 U 
77 U 

15 U 

15 U 
8.2 J 

15 U 
15 U 
15 U 

15 U 

1S U 
15 U 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGAN:ICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 S,ample No: TP-4-6-10 

REANALYSIS 

Lab Sample ID: CF88J-RE 
LIMS ID: 00-18323 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098. 00 

Data Release Authorized:~ 
Reported: 10/16/00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/10/00 15:24 Percent Moisture: 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 

594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 

99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Acrolein 
Methyl Iodide 

Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
l,l,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

0.32 9 dry Wt 
38.7% 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-l. 

107% 
97. 7% 

97.2% 

105% 

ug /kg 
15 U 

15 U 
15 U 
15 U 

770 U 

15 U 
31 U 
77 U 

15 U 

15 U 
15 U 
77 U 

31 U 
77 U 

15 U 
15 U 
77 U 

lS U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 

15 U 

15 U 
15 U 
31 U 
77 U 
77 U 

77 U 

ANALYTICAL @ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: Method Blank 

Lab Sample ID: 100200MB 
LIMS ID: 00-18317 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~:,, 
Reported: 10/16/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 9 dry Wt Equiv 
Date Analyzed: 10/02/00 10:27 Percent Moisture: NA 

CAS Number Anal.x te ug /kg 

74-87-3 Chloromethane 1.0 u 
74-83-9 Bromomethane 1.0 u 
75-01-4 Vinyl Chloride 1.0 u 
75-00-3 Chloroethane 1.0 u 
75-09-2 Methylene Chloride 3.0 u 
67-64-l. Acetone 2.8 J 

75-15-0 Carbon Disulfide 1.0 u 
75-35-4 1,1-Dichloroethene 1.0 u 
75-34-3 1,1-Dichloroethane 1.0 u 
156-60-5 trans-1,2-Dichloroethene 1.0 u 
156-59-2 cis-1,2-Dichloroethene l.O u 
67-66-3 Chloroform l. 0 u 
107-06-2 1,2-Dichloroethane 1.0 u 
78-93-3 2-Butanone 5.0 u 
71-55-6 l,l,1-Trichloroethane 1.0 u 
56-23-5 Carbon Tetrachloride 1.0 u 
108-05-4 Vinyl Acetate 5.0 u 
75-27··4 Bromodichloromethane l.O u 
78-87-S 1,2-Dichloropropane 1.0 u 
10061-01-5 cis-1,3-Dichloropropene 1. 0 u 
79··01-6 Trichloroethene l. 0 u 
124-48-1 Dibromochloromethane 1.0 u 
79-00-5 1,1,2-Trichloroethane 1.0 u 
71-43-2 Benzene l.O u 
10061-02-6 trans-l,3-Dichloropropene l.O u 
110-75-8 2-Chloroethylvinylether 5.0 u 
75-25-2 Bromoform 1.0 u 
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0 u 
591-78-6 2-Hexanone s.o u 
127-18-4 Tetrachloroethene 1.0 u 
79-34-5 1,1,2,2-Tetrachloroethane 1.0 u 
108-88-3 Toluene 1.0 u 
108-90-7 Chlorobenzene 1.0 u 
100-41-4 Ethylbenzene 1.0 u 
100-42-5 Styrene 1.0 u 
75-69-4 Trichlorofluoromethane 1.0 u 
76-13-1 1,1,2-Trichlorotrifluoroethane LO u 
1330-20-7 m.p-Xylene 1.0 u 

FORM-1 

ANALYTICAL (a. 
RESOUR CES ~ 
INCORPORATED 



ORGANJ:CS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 100200MB 
LIMS ID: 00-18317 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil ~ 
Data Release Authorized:~ 
Reported: 10/16/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dry Wt Equiv 
Date Analyzed: 10/02/00 10:27 Percent Moisture: NA 

CAS Number Analy te ug /kg 

95-47-6 o-Xylene 1.0 u 
95-50-1 1,2-Dichlorobenzene 1.0 u 
541-73-1 1,3-Dichlorobenzene 1. 0 u 
l.06-46-7 1,4-Dichlorobenzene 1.0 u 
l.07-02-8 Acrolein so u 
74-88-4 Methyl Iodide 1. 0 u 
74-96-4 Bromoethane 2.0 u 
107-13-1 Acrylonitrile 5.0 u 
563-58-6 1,1-Dichloropropene 1.0 u 
74-95-3 Dibrornomethane 1.0 u 
630-20-6 1,1,1,2-Tetrachloroethane 1. 0 u 
96-12-8 1,2-Dibromo-3-chloropropane s.o u 
96-18-4 1,2,3-Trichloropropane 2.0 u 
110-57-6 trans-1,4-Dichloro-2-butene s.o u 
108-67-8 1,3,5-Trimethylbenzene 1.0 u 
95-63-6 1,2,4-Trirnethylbenzene 1.0 u 
87-68-3 Hexachlorobutadiene 5.0 u 
J.06-93-4 Ethylene Dibromide l.O u 
74-97-S Bromochloromethane 1. 0 u 
594-20-7 2,2-Dichloropropane 1. 0 u 
142-28-9 1,3-Dichloropropane l. 0 u 
98-82-8 Isopropylbenzene 1. 0 u 
103-65-l. n-Propylbenzene 1.0 u 
108-86-l Bromobenzene 1.0 u 
95-49-8 2-Chlorotoluene 1.0 u 
106-43-4 4-Chlorotoluene 1.0 u 
98-06-6 tert-Butylbenzene l.O u 
135-98-8 sec-Butylbenzene 1.0 u 
99-87-6 4-Isopropyltoluene 1.0 u 
104-51-8 n-Butylbenzene 2.0 u 
l.20-82-1 1,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 5.0 u 
87-61-6 1,2,3-Trichlorobenzene s.o u 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 92 . 6% 
dB-Toluene 100% 
Bromofluorobenzene 96.5% 
d4-1,2-Dichlorobenzene 97. 7% 

FORM-1 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CF88SB 
LIMS ID: 00-18317 
Matrix: Soil 
Data Release Authorize~ 
Reported: 10/16/00 
Date Analyzed: 10/02/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chlo roe thane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluorornethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

31.0 
45.9 
40.4 
42.S 
42.0 
238. 
55.2 
42.9 
42.2 
42.6 
44.2 
43.1 
41.6 
235. 
45.3 
45.6 
38.3 
43.2 
46.0 
42.1 
45.2 
43.0 
43.6 
44.1 
41.3 
43.8 
42.2 
236. 
231. 
45.9 
42.4 
44.6 
44.1 
44.0 
44.8 
44.1 
51.4 
89.6 
44.4 

FORM-III 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 

AMT RECOVERY 
50.0 62.0% 
50.0 91.8% 
50.0 80.8% 
50.0 85.0% 
50.0 84.0% 
250 95.2% 

50.0 110% 
50.0 85.8% 
50.0 84.4% 
50.0 85.2% 
50.0 88.4% 
50.0 86.2% 
50.0 83 .2% 

250 94.0% 
50.0 90.6% 
50.0 91.2% 
50.0 76.6% 
50.0 86 .4% 

50.0 92 .0% 
50.0 84.2% 
50.0 90.4% 
50.0 86.0% 
50.0 87.2% 
50.0 88.2% 
50.0 82.6% 
50.0 87.6% 
50.0 84.4% 

250 94.4% 
250 92.4% 

50.0 91.8% 
50.0 84.8% 
50.0 89.2% 
50.0 88.2% 
50.0 88.0% 
50.0 89.6% 
50.0 88.2% 
50.0 103% 
100 89.6% 

50.0 88.8% 



ORGANXCS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CF88SB 
LIMS ID: 00-18317 
Matrix: Soil ~ 

Data Release Authorized:~
Reported: 10/16/00 
Date Analyzed: 10/02/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloroprop<;Ule 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

QC Report No: 
Project: 

Date Received: 

SPIKE 

VALUE 
43.2 
44.l. 
43.8 
251. 
48.5 
50.0 
41.9 
47.0 
43.0 
43.9 
43.8 
44.2 
44.2 
45.5 
44.4 
45.0 
43.3 
43.1 
44.6 
42.2 
45. 7 
44.8 
44.4 
43.9 
43.6 
44.8 
44.8 
45.1 
44.2 
43.5 
42.8 
42.2 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SP:II<:E 

AMT 
50.0 
50.0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
so.o 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

% 
RECOVERY 

86.4% 
88.2% 
87.6% 

100% 
97.0% 

100% 
83.8% 
94.0% 
86.0% 
87.8% 
87.6% 
88.4% 
88 .4% 

91.0% 
88.8% 
90.0% 
86.6% 
86.2% 
89.2% 
84 .4% 

91.4% 
89.6% 
88.8% 
87.8% 
87.2% 
89.6% 
89.6% 
90.2% 
88 .4% 

87.0% 
85.6% 
84 .4% 

Spike Blank Surrogate Recovery 
d4-l,2-Dichloroethane 96.7% 
dB-Toluene 
Bromofluorobenzene 
d4 - 1,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
FORM- :u::r 

100% 
99.1% 
99.4% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 100300MB 
LIMS ID: 00-18316 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098. 00 

Data Release Authorized:~~ 
Reported: 10/16/00 

Date Sampled: NA 
Date Received: NA 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/03/00 13:06 Percent Moisture: 

5. 00 g dry t-lt Equiv 

NA 

CAS Number Analz:te us:Lkg 
74-87-3 Chloromethane 1.0 u 
74-83-9 Bromomethane l. 0 u 
75-01-4 Vinyl Chloride 1.0 u 
75-00-3 Chloroethane 1. 0 u 
75-09-2 Methylene Chloride 3.0 u 
67-64-1 Acetone 5.0 u 
75-15-0 Carbon Disulfide 1.0 u 
75-35-4 1,1-Dichloroethene 1.0 u 
75-34-3 1,1-Dichloroethane 1.0 u 
156-60-5 trans-1,2-Dichloroethene 1.0 u 
156-59-2 cis-1,2-Dichloroethene 1.0 u 
67-66-3 Chloroform 1.0 u 
107-06-2 1,2-Dichloroethane 1.0 u 
78-93-3 2-Butanone 5.0 u 
71-55-6 1,1,1-Trichloroethane 1.0 u 
56-23-5 Carbon Tetrachloride 1.0 u 
108-05-4 Vinyl Acetate 5.0 u 
75-27-4 Bromodichloromethane 1. 0 u 
78-87-S 1,2-Dichloropropane 1. 0 u 
10061-01-5 cis-1,3-Dichloropropene 1. 0 u 
79-01-6 Trichloroethene 1. 0 u 
124-48-1 Dibromochlorornethane 1.0 u 
79-00-5 1,1,2-Trichloroethane 1.0 u 
71-43-2 Benzene 1. 0 u 
10061-02-6 trans-1,3-Dichloropropene l. 0 u 
110-75-8 2-Chloroethylvinylether 5.0 u 
75-25-2 Bromoform 1.0 u 
108-10-1 4-Methyl-2-Pentanone (MIBKl 5.0 u 
591-78-6 2-Hexanone 5.0 u 
127-18-4 Tetrachloroethene 1.0 u 
79-34-5 l,l,2,2-Tetrachloroethane 1.0 u 
108-88-3 Toluene 1. 0 u 
108-90-7 Chlorobenzene 1. 0 u 
100-41-4 Ethylbenzene 1. 0 u 
100-42-5 Styrene 1. 0 u 
75-69-4 Trichlorofluoromethane 1.0 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 1.0 u 
1330-20-7 m,p-Xylene 1.0 u 

FORM-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANI:CS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 100300MB 
LIMS ID: 00-18316 

Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~,( 
Reported: 10/16/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dry Wt Equiv 
Date Analyzed: 10/03/00 13:06 Percent Moisture: NA 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 

74-95-3 
630-20-6 

96-12-8 

96-18-4 
110-57-6 
108-67-8 
95-63-6 

87-68-3 

106-93-4 
74-97-5 

594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6· 

135-98-8 
99-87-6 
104-51-8 
120-82-1 

91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 105% 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

102% 
100% 
100% 

u g/kg 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

50 U 
1.0 U 
2.0 U 

5.0 U 
1.0 U 

1.0 U 

1.0 U 

5.0 U 

2.0 U 
5.0 U 
1.0 U 

1.0 U 

5.0 U 
1.0 U 

1.0 U 

1.0 U 

1.0 U 
l..O U 

1.0 U 

1.0 U 
1.0 U 

1.0 U 

1.0 U 

1.0 U 
1.0 U 

2.0 U 

5.0 U 
5.0 U 
5.0 U 

ANALYTICAL fa.. 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap CC/MS 
Pagel of 2 

Lab Sample ID: CF88SB 
LIMS ID: 00-18316 
Matrix: Soil 
Data Release Authorized~ 
Reported: 10/16/00 
Date Analyzed: 10/03/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chlorornethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone {MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

45.S 
53.9 
49.7 
48.9 
42.7 
255. 
45.l 
41.8 
43.2 
43.7 
47.4 
47.3 
44.0 
262. 
49.3 
49.0 
37.4 
46.1 
49.1 
44.8 
47.4 
44.9 
46.7 
47.8 
44.2 
48.7 
45.1 
259. 
256. 
49.8 
44.2 
47.7 
46.9 
47.1 
47.6 
43.8 
40.7 
92.7 
47.4 

FORM-III 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 
AMT, RECOVERY 
50.0 91.0% 
50.0 108% 
50.0 99.4% 
50.0 97.8% 
50.0 85.4% 

250 102% 
50.0 90.2% 
50.0 83.6% 
50.0 86.4% 
50.0 87.4% 
50.0 94.8% 
50.0 94.6% 
50.0 88.0% 

250 105% 
50.0 98.6% 
50.0 98.0% 
50.0 74.8% 
50.0 92.2% 
50.0 98.2% 
50.0 89.6% 
50.0 94. 8% 
50.0 89.8% 
50.0 93.4% 
50.0 95.6% 
50.0 88.4% 
50.0 97.4% 
50.0 90.2% 

250 104% 
250 102% 

50.0 99.6% 
50.0 88.4% 
50.0 95.4% 
50.0 93.8% 
50.0 94.2% 
50.0 95.2% 
50.0 87.6% 
50.0 81.4% 

100 92. 7% 
50.0 94.8% 



ORGANICS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CF88SB 
LIMS ID: 00-18316 

QC Report No: 
Project: 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 

Matrix: Soil 41 
Data Release Authorized::~/ 
Reported: 10/16/00 
Date Analyzed: 10/03/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Date Received: 

SPJ:KE 

VALUE 
44.9 
46.8 
47.3 
291. 

42.1 
43.4 
48.4 
52.2 
46.3 
46.3 
45.2 
46.4 
48.8 
47.8 
47.7 
52.8 
46.0 
45.1 
49.0 
46.1 
48.7 
49.l. 

46.7 
49.4 

46.9 
46.6 
48.9 
49.0 
49.6 
47.6 
49. 7 

48.1 

996098.00 
NA 

SP:tKE 

AMT 
50.0 
50.0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Sp ike Blank Surrogate Recovery 
d4-1,2-Dichloroethane 96.7% 
dB-Toluene 101% 
Brornofluorobenzene 99.7% 
d4-1,2-Dichlorobenzene 98.1% 

Reported in ug/kg-dry-Wt 
FORM-I:II 

% 
RECOVERY 

89.8% 
93.6% 
94.6% 

116% 
84.2% 
86.8% 
96.8% 

104% 
92.6% 
92.6% 

90.4% 
92. 8% 
97.6% 
95.6% 
95.4% 

106% 
92.0% 
90.2% 
98.0% 
92.2% 

97.4% 
98.2% 
93.4% 
98.8% 
93.8% 
93.2% 
97.8% 
98.0% 
99.2% 
95.2% 
99.4\ 
96.2\ 



ORGANICS 1\NALYSlS DATA SHEET 
Volatiles by Purge & Trap GC/'HS 

Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 100300MB 
LIMS ID: 00-18318 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized~.:r 
Reported: 10/16/00 

Date Sampled: NA 
Date Received: NA 

Instrument: FINNS Sample Amount: 40 

Date Analyzed: 10/03/00 13 :06 Percent Moisture, NA 

CAS Number Analyte 

74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 

75-00-3 Chloroethane 

75-09-2 Methylene Chloride 

67-64-1 Acetone 

75-15-0 carbon Disulfide 

75-35-4 1,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 

56-23-5 Carbon Tetrachloride 

108-05-4 Vinyl Acetate 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-l Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 

110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone {MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 

100-41-4 Ethyl benzene 

100-42-5 Styrene 

75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-? m,p-Xylene 

FORM-1 

mg dry Wt Equiv 

ug/kg 
120 U 
120 u 
120 u 
120 u 
380 u 
620 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
620 u 
120 u 
120 u 
620 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
620 u 
120 u 
620 u 
620 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SBBET 

Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No; Method Blank 

Lab Sample ID: 100300MB 
LIMS ID: 00-18318 
Matrix, Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorizedjf.'t1 
Reported: 10/16/00 · 

Date Sampled: NA 
Date Received: NA 

Instrument: FINNS Sample Amount: 40 mg dry'Wt Equiv 
Date Analyzed: 10/03/00 13:06 Percent Moisture: NA 

CAS Number 
95-47-6 
95-50-l 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 

104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloraethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
l,2,4-Trimethylbenzene 

Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloroprapane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-1,2-Dichloroethane 105% 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

102% 
100% 
100% 

ug/kg 
120 U 
120 U 
120 U 

120 U 
6,200 U 

120 U 
250 U 

620 U 
120 U 
120 U 
120 U 
620 U 

250 U 
620 U 
120 U 
120 U 
620 U 

120 U 
120 U 

120 U 

120 U 
120 U 
120 U 
120 U 

120 U 
120 U 

120 U 

120 U 
120 U 

250 U 
620 U 
620 U 
620 U 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 

Lab Sample ID: CF88SB 
LIMS ID: 00-18318 
Matrix: Soil 
Data Release Authorized~ 
Reported: 10/16/00 
Date Analyzed: 10/03/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTJ:TUENT 
Chloromethane 
Brornomethane 
Vinyl Chloride 
Chlo roe thane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

5690 
6740 
6210 
6110 
5340 

31900 
5640 
5220 
5400 
5460 
5920 
591.0 
5500 

32800 
6160 
6120 
4680 
5760 
6140 
5600 
5920 
5610 
5840 
5980 
5520 
6090 
5640 

32400 
32000 
6220 
5520 
5960 
5860 
5890 
5950 
5480 
5090 

11600 
5920 

FORM-III 

ANALYTfCAL ~ 
RESOURCES \Yf!6!/ 
INCORPORATED 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SP:IKE % 

AMT RECOVERY 
6250 91.0% 
6250 108%' 
6250 99.4% 
6250 97.8% 
6250 85.4% 

31200 102% 
6250 90.2% 
6250 83.5% 
6250 86 . 4% 
6250 87.4% 
6250 94. 7% 

6250 94.6% 
6250 88.0% 

31200 105% 
6250 98.6% 
6250 97.9% 
6250 74.9% 
6250 92.2% 
6250 98.2% 
6250 89.6% 
6250 94.7% 
6250 89.8% 
6250 93.4% 
6250 95.7% 
6250 88.3% 
6250 97.4% 
6250 90.2% 

31.200 104% 
31200 102% 

6250 99.5% 
6250 88.3% 
6250 95.4%-
6250 93.8% 
6250 94.2% 

6250 95.2% 
6250 87.7% 

6250 8l..4% 

l.2500 92.8% 
6250 94.7% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CF88$B 
LIMS ID: 00-18318 
Matrix: Soil 

QC Report No: 
Project: 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized:,~ 
Reported: 10/16/00 
Date Analyzed: 10/03/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Brornoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Date Received: 

SPIKE 
VALUE 

5610 
5850 
5910 

36400 
5260 
5420 
6050 
6520 
5790 
5790 
5650 
5800 
6100 
5980 
5960 
6600 
5750 
5640 
6120 
5760 
6090 
6140 
5840 
6180 
5860 
5820 
6110 
6120 
6200 
5950 
6210 
6010 

996098.00 
NA 

SPIKE 
AMT 

6250 
6250 
6250 

31200 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 

Spike Blank Surrogate Recovery 
d4-1,2-Dichloroethane 96.7% 
dB-Toluene 101% 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
FORM-III 

99. 7% 

98.1% 

% 

RECOVERY 
89.8% 
93.6% 
94 .6% 

116% 
84.2% 
86.7% 
96.8% 

104% 
92. 6% 
92.6% 
90.4% 
92. 8% 

97.6%-
95.7%-
95. 4% 

106% 
92.0% 
90.2% 
97.9% 
92.2% 
97.4% 
98.2% 
93.4% 
98.9% 
93.8% 
93.1% 
97.8% 
97.9% 

99 . 2% 
95.2% 
99.4% 
96.2% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: Method Blank 

Lab Sample ID: 100900MB 
LIMS ID: 00-18320 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 10/16/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 40 mg dry Wt Equiv 
Date Analyzed: 10/09/00 18:52 Percent Moisture, NA 

CAS Number 
74-87-3 
74-83-9 
75-01-4. 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 

75-34-3 

156-60-5 
156-5.9-2 
67-66-3 
107-06-2 
78-93-3 

71-55-6 
56-23-5 
108-05-4 
75-27-4 

78-87-5 

10061-01-5 
79-01-6 
124-48-1 
79-00-5 

71-43-2 
10061-02-6 

110-75-8 
75-25-2 
108-10-l 
591-78-6 
127-18-4 

79-34-5 

108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 

76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Brornomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 

Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorohenzene 
Ethylbenzene 

Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
120 U 

120 U 

120 U 
120 U 

380 U 
620 U 
120 U 

120 U 
120 U 

120 U 
120 U 

120 U 

120 U 

620 U 
120 U 
120 U 
620 U 

120 U 
120 U 

120 U 
120 U 
120 U 
120 U 
120 U 
120 U 

620 U 

120 U 

620 U 

620 U 

120 U 
120 U 

120 U 
120 U 
120 U 

120 U 
120 U 
120 U 
120 U 

ANALYTICAL ta.. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEBT 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 100900MB 
LIM$ ID: 00-18320 

Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 10/16/0o 

Date Sampled: NA 
Date Received: NA 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/09/00 18:52 Percent Moisture: 

40 mg dry Wt Equiv 

NA 

CAS Number Anal~te ug:/kg: 
95-47-6 a-Xylene 120 u 
95-50-1 1,2-Dichlorobenzene 120 u 
541-73-1 1,3-Dichlorobenzene 120 u 
106-46-7 1,4-Dichlorobenzene 120 u 
107-02-8 Acrolein 6,200 u 
74-88-4 Methyl Iodide 120 u 
74-96-4 Bromoethane 250 u 
107-13-1 Acrylonitrile 620 u 
563-58-6 1,1-Dichloropropene 120 u 
74-9S-3 Dibromomethane 120 u 
630-20-6 1,1,1,2-Tetrachloroethane 120 u 
96-12-8 1,2-Dibromo-3-chloropropane 620 u 
96-18-4 1,2,3-Trichloroprapane 250 u 
110-57-6 trans-l,4-Dichloro-2··butene 620 u 
108-67-8 1,3,S-Trimethylbenzene 120 u 
95-63-6 1,2,4-Trimethylbenzene 120 u 
87-68-3 Hexachlorobutadiene 620 u 
106-93-4 Ethylene Dibromide 120 u 
74-97-5 Bromochloromethane 120 u 
594-20-7 2,2-Dichloropropane 120 u 
142-28-9 1,3-Dichloropropane 120 u 
98-82-8 Isopropylbenzene 120 u 
103-65-1 n-Propylbenzene 120 u 
108-86-1 Bromobenzene 120 u 
95-49-8 2-Chlorotoluene 120 u 
106-43-4 4-Chlorotoluene 120 u 
98-06-6 tert-Butylbenzene 120 u 
135-98-8 sec-Butylbenzene 120 u 
99-87-6 4-Isopropyltoluene 120 u 
104-51-8 n-Butylbenzene 250 u 
120-82-1 1,2,4-Trichlorobenzene 620 u 
91-20-3 Naphthalene 620 u 
87-61-6 1,2,3-Trichlorobenzene 620 u 

Volatile Surrogate Recove~ 
d4-1,2-Dichloroethane 1.08% 
d8-Toluene 98.4\ 
Bromofluorabenzene 98.9% 
d4-l,2-Dichlorobenzene 103% 

FORM-1 

ANALYTICAL. 
RESOURCES WI!) 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CF88SB 
LIMS ID: 00-18320 
Matrix: Soil 
Data Release Authorized~ 
Reported: 10/16/00 
Date Analyzed: 10/09/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l.,l.-Dichloroethene 
l.,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-He.xanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SP:II<E 
VALtl'E 

4120 
4840 
3480 
4690 
5160 

28100 
7680 
4750 
5240 
5190 
5710 
5680 
5620 

30200 
5760 
5560 

4960 .. 
5560 
5950 
5520 
5700 
5610 
5820 
5760 
5400 
6080 
5850 

30500 
29600 

6010 
6010 
5750 
5850 
5780 
5880 
4440 
S640 

11800 
5900 

FORM-III 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 
AMT RECOVERY 
6250 65.9% 
6250 77.4% 
6250 55. 7% 

6250 75.0% 
6250 82.6% 

31200 89.9% 
6250 123% 
6250 76.0% 
6250 83.8% 
6250 83.0% 
6250 91..4% 
6250 90.9% 
6250 89.9% 

31200 96.6% 
6250 92 .2% 

6250 89.0% 
6250 79.4% 
6250 89.0% 
6250 95.2% 
6250 88.3% 
6250 91.2% 
6250 89.8% 
6250 93.1% 
6250 92.2% 
6250 86.4% 
6250 97.3% 
6250 93.6% 

31200 97.6% 
31200 94. 7% 

6250 96.2% 
6250 96.2% 
6250 92.0% 
6250 93.6% 
6250 92.5% 
6250 94.1% 
6250 71.0% 
6250 90.2% 

12500 94.4% 
6250 94.4% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

ANALYTICAL ta,_ 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CF88SB 
LIMS ID: 00-18320 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 10/16/00 

Date Received: NA 

Date Analyzed: 10/09/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

SJ2ike 

SPIKE 
VALUE 

5900 
5940 
6050 

37200 
6240 
6320 
5910 
5910 
5790 
5780 
5760 
6160 
6050 
5920 
5940 
5780 
5750 
5780 
5620 
5820 
6180 
6020 
6120 
6080 
5500 
6060 
6000 
6090 
5940 
5950 
6250 
5890 

Blank Surrogate 
d4-l,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 

SPIKE 
AMT 
6250 
6250 
6250 

31200 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 

Recoveri 
1.01% 

99.H 
99.4% 

103%-

FORM-I:CI 

% 
RECOVERY 

94.4% 
95.0% 
96.8% 

119% 
99.8% 

101% 

94.6% 
94.6% 
92.6% 
92.5% 
92. 2% 
98 .6% 
96.8% 
94.7% 
95.0% 
92.5% 
92.0% 
92.5% 
89. 9% 
93.1% 
98.9% 
96.3% 
97.9% 
97 .3% 

88.0% 
97.0% 
96.0% 
97.4% 
95.0% 
95.2% 

100% 
94.2% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: Method Blank 

Lab Sample ID: 100900MB 
LIMS ID: 00-18321 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/16/00 

Date Sampled: NA 

Date Received: NA 

Instrument: PINNS Sample Amount: 5.00 

Date Analyzed: 10/09/00 18:25 Percent Moisture: NA 

CAS Number Analy te 
74-87-3 Chloromethane 
74-83-9 Brornomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 

75-35-4 l,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 

56-23-S Carbon Tetrachloride 

108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 
10061-01-5 cis-l,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-l,3-Dichloropropene 

110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

g dry Wt Equiv 

ug /kg 
1. 0 u 
1. 0 u 
1. 0 u 
1.0 u 
3.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: 100900MB 
LIMS ID: 00-18321 
Matrix: Soil 

QC Report No: 
Project: 

Data Release Authorized:~ 
Reported: 10/16/00 

Date Sampled: 
Date Received: 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/09/00 18:25 Percent Moisture: 

CAS Number Anall'.te 
95-47-6 o-Xylene 

95-50-1 1,2-Dichlorobenzene 

541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 

107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Sample No: Method Blank 

CFBB-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

NA 
NA 

5.00 g dry Wt Equiv 

NA 

ug /kg 
1.0 U 
1.0 u 
1.0 u 
1.0 u 

50 u 
1.0 u 
2.0 u 
5.0 u 
1. 0 u 
1.0 u 
1. 0 u 

96-12-8 1,2-Dibromo-3-chloropropane 5.0 u 
96-18-4 1,2,3-Trichloropropane 2.0 u 
110-57-6 trans-l,4-Dichloro-2-butene 5.0 u 
108-67-8 1,3,5-Trimethylbenzene 1. 0 u 
95-63-6 1,2,4-Trimethylbenzene 1. 0 u 
87-68-3 Hexachlorobutadiene 5.0 u 
106-93-4 Ethylene Dibromide 1.0 u 
74-97-5 Bromochloromethane 1.0 u 
594-20-7 2,2-Dichloropropane 1.0 u 
142-28-9 1,3-Dichloropropane 1.0 u 
98-82-8 Isopropylbenzene 1.0 u 
103-65-1 n-Propylbenzene l.O u 
108-86-1 Bromobenzene 1. 0 u 
95-49-8 2-Chlorotoluene 1. 0 u 
106-43-4 4-Chlorotoluene 1.0 u 
98-06-6 tert-Butylbenzene 1. 0 u 
135-98-8 sec-Butylbenzene 1. 0 u 
99-87-6 4-Isopropyltoluene 1.0 u 
104-51-8 n-Butylbenzene 2.0 u 
120-82-l 1,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 5.0 u 
87-61-6 1,2,3-Trichlorobenzene 5.0 u 

Volatile Surrogate R8COV8£l 

d4-1,2-Dichloroethane 116% 
dB-Toluene 98.6% 
Bromofluorobenzene 102% 
d4-l,2-Dichlorobenzene 103% 

FORM-1 

ANALYTICAL (a. 
RESOURCES W!!J) 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CF88SB 
LIMS ID: 00-18321 
Matrix: Soil 
Data Release Authorized~ 
Reported: 10/16/00 
Date Analyzed: 10/09/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chlorornethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

33.0 
38.7 
27.8 
37.5 
41.3 
225. 
61.4 
38.0 
41. 9 

41. 5 
45.7 
45.4 
45.0 
242. 
46.1 
44.5 
39.7 
44.5 
47.6 
44.2 
45.6 
44.9 
46.6 
46.1 
43.2 
48.6 
46.8 
244. 
237. 
48.1 
48.1 
46.0 
46.8 
46.2 
47.0 
35.5 
45.1 
94 .5 
47.2 

FORM-III 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKB % 
AMT. RECOVERY 
50.0 66.0% 
50.0 77.4% 
50.0 55.6% 
50.0 75.0% 
50.0 82.6% 

250 90.0% 
50.0 123% 
50.0 76.0% 
50.0 83.8%" 
50.0 83.0% 
50.0 91.4% 
50.0 90.8% 
50.0 90.0% 

250 96.8% 
50.0 92 .2% 
50.0 89.0% 
50.0 79.4% 
50.0 89.0% 
50.0 95.2% 
50.0 88.4% 
50.0 91.2% 
50.0 89.8% 
50.0 93.2% 
50.0 92 .2% 
50.0 86.4% 
50.0 97.2% 
50.0 93.6% 

250 97.6% 
250 94 . 8% 

50.0 96.2% 
50.0 96.2% 
50.0 92.0% 
50.0 93.6% 
50.0 92.4% 
50.0 94.0% 
50.0 71.0% 
50.0 90.2% 
100 94.5% 

50.0 94.4%' 



ORGANl:CS ANALYS7S DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CF88SB 
LIMS ID: 00-18321 
Matrix: Soil 
Data Release Authorized~ 
Reported: 10/16/00 
Date Analyzed: 10/09/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTJ:TUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

QC Report No; 
Project: 

Date Received: 

SP:tICE 
VALUE 

47 .2 

47.5 
48.4 
298. 
49.9 
50.6 
47.3 
47.3 
46.3 
46.2 
46.1 
49.3 
48.4 
47.4 
47.5 
46.2 
46.0 
46.2 
45.0 
46.6 
49.4 
48.2 
49.0 
48.6 
44.0 
48.5 
48.0 
48.? 
47.5 
47.6 
50.0 
47.1 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 
AMT RECOVERY 
50.0 94.4% 
50.0 95.0% 
50.0 96.8% 

250 119% 
50.0 99.8% 
50.0 101% 
50.0 94.6% 
50.0 94.6% 
50.0 92 .6% 
50.0 92.4% 
50.0 92.2% 
50.0 98.6% 
50.0 96.8% 
50.0 94.8% 
50.0 95.0% 
50.0 92.4% 
50.0 92.0% 
50.0 92.4%-
50.0 90.0% 
50.0 93.2% 
50.0 98.8% 
50.0 96.4% 
50.0 98.0% 
50.0 97.2% 
50.0 88.0% 
50.0 97.0% 
50.0 96 .0% 
50.0 97.4% 
50.0 95.0% 
50.0 95.2% 
50.0 100% 
50.0 94.2% 

SEike Blank Surro~ate Recovery 
d4-1,2-Dichloroethane 101%· 
dB-Toluene 99.1%· 
Bromofluorobenzene 99.4% 
d4-1,2-Dichlorobenzene 103% 

Reported in ug/kg-dry-Wt 
FORM-III 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: Method Blank 

Lab Sample ID: 101000MB 
LIMS ID: 00-18323 
Matrix: Soil 

QC Report No: CFBB-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 10/16/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/10/00 12:04 Percent Moisture: 

5.00 g dry Wt Equiv 

NA 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
7S-09-2 
67-64-1 
7S-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-S 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-l. 

591-78-6 
127-18-4 
79-34-5 
108-BB-3 
108-90-7 

100-41-4 
100-42-5 
75-69-4 
76-13-1 
l.330-20-7 

Analyte 
Chloromethane 
Brornomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,l-Trichloroethane 

Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
l,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenz.ene 
Styrene 

Trichlorofluorornethane 
l,l,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/kg 
1.0 U 
1.0 U 

1.0 U 

l.O U 

4.3 
5.0 U 

1.0 U 

1.0 U 

1.0 U 
1.0 U 

1.0 U 
1.0 U 

1.0 U 

5.0 U 
1.0 U 

1.0 U 

5.0 U 
1.0 U 

1.0 U 

1. 0 U 

l. 0 U 

1.0 U 
1. 0 U 

1.0 U 

1.0 U 
5.0 U 

1.0 U 
5.0 U 

5.0 U 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

l.O U 

l.O U 

1.0 U 

l.O U 

1.0 U 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 101000MB 
LIMS ID: 00-18323 
Matrix: Soil 

QC Report No: CF88-Kermedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 10/16/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dry Wt Equiv 
Date Analyzed: 10/10/00 12:04 Percent Moisture: NA 

CAS Number Anall'.:te ug/kg: 
95-47-6 a-Xylene 1.0 u 
95-50-1 1,2-Dichlorobenzene 1.0 u 
S41-73-1 1,3-Dichlorobenzene 1. 0 u 
106-46-7 1,4-Dichlorobenzene 1. 0 u 
107-02-8 Acrolein so u 
74-88-4 Methyl Iodide l. 0 u 
74-96-4 Bromoethane 2.0 u 
107-13-1 Acrylonitrile 5.0 u 
563-58-6 1,1-Dichloropropene 1.0 u 
74-95-3 Dibromomethane l.O u 
630-20-6 1,1,1,2-Tetrachloroethane 1. 0 u 
96-12-8 1,2-Dibromo-3-chloropropane 5.0 u 
96-18-4 1,2,3-Trichloropropane 2.0 u 
110-57-6 trans-1,4-Dichloro-2-butene 5.0 u 
108-67-8 1,3,5-Trimethylbenzene l. 0 u 
95-63-6 1;2,4-Trimethylbenzene 1.0 u 
87-68-3 Hexachlorobutadiene 5.0 u 
106-93-4 Ethylene Dibromide 1.0 u 
74-97-5 Bromochloromethane 1.0 u 
594-20-7 2,2-Dichloropropane 1. 0 u 
142-28-9 1,3-Dichloropropane 1. 0 u 
9S-S2-8 Isopropylbenzene 1.0 u 
103-65-1 n-Propylbenzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
95-49-8 2-Chlorotoluene J.. 0 u 
106-43-4 4-Chlorotoluene 1. 0 u 
98-06-6 tert-Butylbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1. 0 u 
99-87-6 4-Isopropyltoluene 1. 0 u 
104-51-8 n-Butylbenzene 2.0 u 
120-82-1 1,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 5.0 u 
87-61-6 1,2,3-Trichlorobenzene 5.0 u 

Volatile Surrogate Recove!):'. 
d4-l,2-Dichloroethane 109% 
dB-Toluene 96.9% 

Bromofluorobenzene 101% 
d4-l,2-Dichlorobenzene 100% 

FORM-1 

ANALYTICAL. 
RESOURCES 'eJ 
INCORPORATED 



ORGANICS ANALYS'.IS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CF88SB 
LIMS ID: 00-18323 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 10/16/00 
Date Analyzed: 10/10/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
a-xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SP:UCE 
VALUE 

36.4 
45.1 
32.3 
40.4 
17.7 
211. 
62.8 
37.9 
42.2 
41.9 
46.6 
44.9 
45.0 
227. 
45.3 
44.4 
42.2 
45.3 
49.5 
44.6 
46.6 
45.8 
47.0 
46.8 
44.9 
50.6 
47.6 
230. 
228. 
47.6 
46.4 
47.3 
46.8 
46.l. 

47.6 
36.9 
45.6 
95.6 
47.4 

FORM-l:II 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SP:IKE % 
AMT . RECOVERY 
50.0 72. 8% 

50.0 90.2% 
50.0 64.6% 
50.0 80.8% 
50.0 35.4% 

250 84.4% 
50.0 126% 
50.0 75.8% 
50.0 84.4% 
50.0 83.8% 
50.0 93.2% 
50.0 89.8% 
50.0 90.0% 

250 90.8% 
50.0 90.6% 
50.0 88.8% 
50.0 84.4% 
50.0 90.6% 
50.0 99.0% 
50.0 89.2% 
50.0 93.2%' 
50.0 91.6% 
50.0 94.0% 
50.0 93.6% 
50.0 89.8% 
50.0 101% 
50.0 95.2% 

250 92.0% 
250 91.2% 

50.0 95.2% 
50.0 92.8% 
50.0 94.6% 
so.o 93.6% 
50.0 92.2% 
50.0 95.2% 
50.0 73. 8% 
50.0 91.2% 

100 95.6% 
50.0 94.8% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

ANALYTICAL/&, 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CF88SB 
LIMS ID: 00-18323 
Matrix: Soil 

QC Report No: 
Project: 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized:~; 
Reported: 10/16/00 
Date Analyzed: 10/10/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTJ:TUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Brornoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Date Received: 

SPIKE 
VALUE 

47.2 
47.9 
48.4 
282. 
53.4 
53.0 
46.9 
47.0 
46.4 
47.0 
46.2 
46.1 
47.7 
47.0 
47.0 
50.1 
46.2 
46.7 
45.2 
46.9 
46.9 
46.6 
47.2 
50.2 
44.8 
44.5 
47.1 
47.2 
46 . 2 
49.S 
48.3 
50.1 

996098.00 
NA 

SP:IKE 
AMT 

50.0 
50.0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
so.a 
so.a 
50.0 
50.0 
50.0 
50.0 
so.a 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Spike Blank Surrogate Recovery 
d4-l,2-Dichloroethane 95.4% 
dB-Toluene 99.0% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
P'ORM-III 

100% 
101% 

% 
RECOVERY 

94.4% 
95.8% 
96.8% 

1.13% 
107% 
1.06% 

93.8% 
94.0% 
92.8% 
94.0% 
92.4% 
92.2% 
95.4% 
94.0% 
94.0% 

100% 
92.4% 
93 .4% 
90.4% 
93.8% 
93.8% 
93.2% 
94 .4% 

100% 
89.6% 
89.0% 
94.2% 
94.4% 
92 .4% 
99.0% 
96.6% 

100% 



SOIL VOLATILE SYSTEM MONXTORXNG COMPOUND SUMMARY 

Matrix: Soil QC Report 

Lah ID Client ID DCE TOL BFB DCB 

100300MB Method Blank 105% 102% 100% 100% 

CF88C TP-2-2-3 108% 97% 93% 94% 

CF88LCS Lab Cntrl Sample 97% 101% 100% 98% 

100200MB Method Blank 93% 100% 96% 98% 
CFB8D TP-2-4-6 107% 97% 85% 93% 
CFBSD-DIL TP-2-4-6 108% 100% 101% 101% 

CFB8D-RE TP-2-4-6 115% 98% 102% 105% 

CFSSLCS Lab Cntrl Sample 97% 100% 99% 99% 

MB Method Blank 105% 102% 100% 100% 

CF88E TP-2-6-10 99% 88% 128% 91% 
CFBSE-DIL TP-2-6-10 107% 101% 103% 101% 

CF88E-RE TP-2-6-10 115% 99% 101% 103% 

CF88LCS Lab Cntrl Sample 97% 101% 100% 98% 

MB Method Blank 108% 98% 99%- 103% 

CFS8G Tl?-3-4-6 94% 96% 80% 96% 

CF88G-DIL TP-3-4-6 105% 97% 95% 97% 

CF88LCS Lab Cntrl Sample 101% 99% 99% 103% 

100900MB Method Blank 116% 99% 102% 103% 

CF88H TP-3-6-10 109% 96% 93% 101% 

CF88LCS Lab Cntrl Sample 101% 99% 99% 103% 

101000MB Method Blank 109% 97% 101% 100% 

CF88J TP-4-6-10 116% 91% 90% 106% 

CF88J-DIL TP-4-6-10 107% 98% 97% 105% 

CF88LCS Lab Cntrl Sample 95% 99% 100% 101% 

LCS/MB LIMITS QC LIMITS 
(DCE) l,2-Dichloroethane-d4 (70-130) (70-130) 
(TOL) = Toluene-dB (70-130) (70-130) 
(BFB) Bromofluorobenzene (70-130) (70-130) 
(DCB) l,2-Dichlorobenzene-d4 (70-130) (70-130) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

FORM-II VOA-1 

No: 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

CF88 

TOT OUT 

0 
0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CF88A 
LIM$ ID: 00-18314 

Matrix: Soil 

Data Release Authorized:(µ 
Reported: 10/09/00 li/i{itt 
Date extracted: 10/03/00 
Date analyzed: 10/04/00 17:24 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
11.0 g-dry-wt 
4.0 mL 
6.8 

Sample No: TP-1-0-1 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
09/27/00 
09/28/00 

GPC: Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 8.4 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analyte 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Value 

36 u 
36 u 
36 u 

640 
500 

73 u 
36 U -------------\k-A;t\ 

Recovery 

93.5% 
71.2% 

Data Qualifiers 

ANALYTICAL. 
RESOURCES 'f!!!!!I 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECO 

Sample No: TP-3-0-1 

Lab Sample ID: CF88F 
LIMS 10: 00-18319 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 

Data Release Authorized:( t, 
Reported: 10/09/00 r,[•{'t 

Date extracted: 10/03/00 
Date analyzed: 10/04/00 18:21 
Instrument ID: ECD1 
Sample Amount: 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098.00 
09/27/00 
09/28/00 

GP<;: Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Final Ext Vol: 
pH: 

11.3 g-dry-wt 
4.0 mL Cone/Dilution Factor: 1:1 
7.2 Percent Moisture: 5.6 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 35 U 
53469-21-9 Aroclor 1242 35 u 
12672-29-6 Aroclor 1248 35 u 
11097-6.9-1 Aroclor 1254 170 
110.96-82-5 Aroclor 1260 61 
11104-28-2 Aroclor 1221 70 u 
11141-16-5 Aroclor 1232 35 u 

----· 
3,3v 

PCB-Aroelor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

78 . 0%-
89.2% 

% 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS· DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CF88MB 
LIMS ID: 00-18314 

Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Data Release Authorized:GJ.t./ 
Reported: 10/09/00 lo/~~ 

Date Received: NA 

Date extracted: 10/03/00 
Date analyzed: 10/04/00 13:39 

Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
12.0 g-dry-wt 
4.0 mL 
NA 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Anal.yte 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

88 . 5% 
93 .5% 

Value 

33 u 
33 u 
33 u 
33 u 
33 u 
67 u 
33 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYTICAL~ 
RESOURCES ~ 
INCORPORATED 

Lab Sample ID: CF88 
LIMS ID: 00-18314 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: C (.r 
Reported: 10/09/00 lt/.t/..., 

LABORATORY CONTROL SAMPLE SPIKB RECOVERY 
Date extracted: 10/03/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

270 

996099.00 

SPIKE 
ADDED 

333 

\ 
RECOVERY 

81.0% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

92.5% 
98.0% 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-3-0-1 

Lab Sample ID: CF68FMS 
LIMS ID: 00-18319 
Matrix: Soil 

QC Report No: 
MATRIX SPIKE 

CFSS-Kennedy Jenks Consultants 

Data Release Authorized:CM 
Reported: 10/09/00 •,{;/,,. 

Date extracted: 10/03/00 
Date analyzed: 10/04/00 18:49 
Instrument ID: ECDl 
Sample Amount: 11.3 9-dry-wt 

4.0 mL 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098.00 
09/27/00 
09/28/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

No 
No 
Yes 
Yes 

1:1 Final Ext Vol: 
pH: 7.2 Percent Moisture: 5.6 \ 

Reported in Total ug/kg Dry Weight 

CAS Number Analyte Value 

12674-11-2 Aroclor 1016 35 u 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 35 u 
11097-69-1 Aroclor 1254 150 
11096-82-5 Aroclor 1260 46 
11104-28-2 Aroclor 1221 70 u 
11141-16-5 Aroclor 1232 35 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 72 . 5% 

Tetrachlorometaxylene 76.0% 

Data Qualifiers 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

PORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-3-0-l 

Lab Sample ID: CF88FMSD 
LIMS ID: 00-18319 
Matrix: Soil 

QC Report No: 
SPIKE DUPLICATE 

CF88-Kennedy Jenks Consultants 

Data Release Authorized:( f.i, 
Reported: 10/09/00 l~[t{" 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098.00 
09/27/00 
09/28/00 

Date extracted: 10/03/00 
Date analyzed: 10/04/00 19:17 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECDl 
11.3 g-dry-wt 
4.0 mL 

7.2 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor, 1:1 
Percent Moisture: 5.6 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-l. Aroclor 1254 
11096-82-5 Aroclor 1260 .. 
11104-28-2 Aroclor 1221 
11141-16-S Aroclor 1232 

PCB-Aroclor Surrogate Recove!:l:'.: 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data. Qual.ifiers 

89 . 0% 
94.5% 

Value 

35 u 

35 u 
190 

57 
70 u 
35 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL e 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYS7S DATA SHEBT 
PCB by GC/ECD 

Lab Sample ID: CF88F 
LIMS ID: 00-18319 

Matrix: Soil 

Data Release Authorized:(/,f 
Reported: 10/09/00 Iv/,/ 

1"' 

Sample No: 
QC Report No: 

Project: 

Date Received: 

MATRIX SPIKE/SPIKE DtJPLICATB RECOVERY 
Date extracted: 10/03/00 

SAMPLE SPIKE 
CONSTITUENT VALUE FOUND 

MATRIX SPIKE 

Aroclor 1242 < 35 247 

MATRIX SPIKE DUPLICATE 

Aroclor 1242 < 35 300 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

TP-3-0-1 
CF88-Kennedy Jenks 
Tacoma Metals 
996098.00 

09/28/00 

SPIKE ' 

ANALYTICAL . 
RESOURCES \ffl!I/ 
INCORPORATED 

consultants 

ADDED RECOVERY RPD 

352 70.1% 

352 85.1% 19% 



Matrix: Soil 

SOIL AROCLOR SURROGATE S'OMMARY 

QC Report No: CF88 
Project: Tacoma Metals 

996098.00 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

LIMS ID Lab ID Client ID TOT OUT TCMX # DCBP # 

00-18314MB 
OO-l83l4SB 
00-18314 
00-18319 
00-18319MS 
00-18319MSD 

100300MB 93.5% Method Blank o 88.5% 
100300SB 98.0% Lab Control O 92.5% 
CF88A 71.2% TP-1-0-1 O 93.5% 
CF88F 89.2% TP-3-0-1 O 78.0%-
CF88F 76.0%' TP-3-0-l-MS O 72.5%' 

CF88F 94.5% TP-3-0-1-MSD 0 89.0%' 

(TCMX) = Tetrachloro-m-xylene 
(DCBP) Decachlorobiphenyl 

QC LIMITS 

(53-109) 
(54-127) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Pagel for CF88 FORM-II: PCB 



,; 
TOTAL DIESEL RANGE HYDROCARBONS 
NWTPBD Range C12 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-18314 
Matrix: Soil 

Data Release Authorized:(/~ 

Reported: 10/16/00 1<1/lt./-1 

QC Report No: CFBB-Kennedy Jenks Consultants 
Project, Tacoma Metals 

996098.00 

Date Received: 09/28/00 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Date Date OiluLion Diesel *HC Mot:or Oil surrogate 

Lab ID Sample ID Extract:ed Analvzed Faccor Range ID Range Recovery 

CF88MB Method Blank 10/06/00 10/09/00 1:1 5,0 u 10 u 85.0% 

CF88A TP-1-0-1 10/06/00 10/09/00 1:10 560 NO 1,200 110% 

CFSSB 'l'P-2-0-1 10/06/00 10/09/00 1:2 130 NO 400 80.0% 

CFSSC TP-2-2-3 10/06/00 10/09/00 1:20 1,700 NO 1,200 D 

CF88D TP-2-4-6 10/06/00 10/09/00 1:20 2,900 NO 1,700 D 

CF88E TP-2-6-10 10/06/00 10/09/00 1:50 10,000 NO 2,100 D 

CF88F TP-3-0-1 10/06/00 10/09/00 1:1 14 NO 26 75.0% 

CF88G TP-3-4-6 10/06/00 10/10/00 1:10 1,300 NO 1,200 60.0% 

CF88H TP-3-6-10 10/06/00 10/10/00 1:1 280 NO 240 46.0% 

CF88I TP-4-0-1 10/06/00 10/10/00 1:2 270 NO 530 62.0% 

CP88MB Method Blank: 10/12/00 10/13/00 1:1 5.0 u 10 u 101% 

CFSBJ TP-4-6-10 10/06/00 10/10/00 1:1 67 NO 31 39.0% 

Values reported in ppm (mg/kg} on a dry weight basis. 

surrogate ia Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match, 'NO' indicates that there was not a good match for any of the requested products. 

Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

'\ 

Data Qualifiers 

u Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required. 

D Indicates the surrogate was not detected because of dilution of the extract . 
E Indicates a value above the linear range of the detector, Dilution required, 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DXESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FXD 
and Motor Oil 

LIMS ID: 00-18323 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks 

Data Release Authorized: (fr 
Report:ed: 10/16/00 1,f lll(.., 

Lab ID Sample ID 

Dat.e 

Ext.ract.ed 

Project: Tacoma Metals 
996098.00 

Date Received: 09/28/00 

Dace 

Analv:zed 

Dilution 

Faccor 

Diesel 

Range 

CF88JR TP-4-6-10 10/12/00 10/13/00 1:1 43 

Values reported in ppm {mg/kg) on a dry weight basis. 

Surrogate is Methyl-Araehidate. 

*HC 

ID 

NO 

AN ALYTICAL~ 
RESOURCES Vff!!!/ 
INCORPORATED 

Consultants 

Motor Oil 

Range 

34 

Surrogate 

Recovery 

73.0% 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data. Qualifiers 

U Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
s No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract . 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Lab Sample ID: CF88SB 
LIMS ID; 00-18314 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:tlt 

Reported: 10/16/00 \.\\ii"' 

LABORATORY CONTROL SAMPLE RBCOVBRY REPORT 
Date extracted: 10/06/00 
Date analyzed: 10/09/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 87.0% 

996098.00 

SPIKE 
FOUND 

92 .4 

Values reported in ppm (mg/kg) on a dry weight basis . 

SPIKE 
ADDED 

100 

\ 
RECOVERY 

92.4% 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Lab Sample ID: CF08SB 
LIMS ID: 00-18323 
Matrix: Soil 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: c.a 
Reported: 10/16/00 l"lltcl""\ 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 10/12/00 
Date analyzed: 10/13/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrog ate Recovery 

Methylarachidate 91 . 0% 

996098.00 

SPIKB 
FOUND 

97.8 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

100 

!Is 
RECOVERY 

97.8% 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATECl 



TOTAL DIBSEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FXD 

Sample No: TP-2-0-l 

Lab Sample ID: CF8BB 
LIMS ID: 00-18315 
Matrix: Soil 

QC Report No: 
Project: 

CF88-Kennedy Jenks Consultants 
Tacoma Metals 

Date Received: 

Data Release Authorized:t \t 
Reported: 10/16/00 v\\~, 

996098.00 
09/28/00 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 

Date extracted: 10/06/00 
Date analyzed: 10/09/00 

SAMPLE SPIKE 

CONSTITUENT 

MATRIX SPIKE 
Diesel Range 

MATRIX SPIKE 
Diesel Range 

VALUE VALUE 

Hydrocarbons 126 l.84 

DUPLICATE 
Hydrocarbons 126 139 

TPHd Surrogate Recovery 

Matrix Spike 
Matrix Spike Dup 

Methylarachidate 
Methylarachidate 

Values reported in ppm (mg/kg) on a dry weight basis . 

FORM-III 

SPIKE 
ADDED 

110 

110 

74 . 0% 
84.0% 

\ 
RECOVERY 

52.7% 

11. 8% 

RPD 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

127% 



Matrix: 

LIMS lD 

00-18314MB 
00-18314LC 
00-18314 
00-18315 
00-18315 
00-18315 
00-18316 
00-18317 

00-18318 
00-18319 
00-18320 
00-18321 
00-18322 
00-18323MB 
00-18323LC 
00-18323 
00-18323 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

ANALYTICAL f&. 
RESOURCES~ 
INCORPORATED 

Soil QC Report No: CF88 

Lab ID Extracted Client ID MeArach 

100900MB 10/06/00 Method Blank 85% 

100900LC 10/06/00 Lab Control 87% 

CF88A 10/06/00 TP-1-0-1 110% 

CF88B 10/06/00 TP-2-0-1 80% 
CF88B-MS 10/06/00 TP-2-0-1-MS 74% 

CF88B-MSD 10/06/00 TP-2-0-1-MSD 84% 

CF88C 10/06/00 TP-2-2-3 D 

CF88D 10/06/00 TP-2-4-6 D 

CF88E 10/06/00 TP-2-6-10 D 

CF88F 10/06/00 TP-3-0-1 75% 

CFBBG 10/06/00 TP-3-4-6 60% 

CF88H 10/06/00 TP-3-6-10 46% 

CF88I 10/06/00 TP-4-0-1 62% 

101300MB 10/12/00 Method Blank 101% 

101300LC 10/12/00 Lab Control 9J.% 

CFSBJ 10/06/00 TP-4-6-10 39%* 

CFSBJ-RE 10/12/00 TP-4-6-10-RE 73% 

(MeArach) = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(56-114} (42-113) 

# Column to be used to flag recovery values 

... Values outside of required QC limits 

D System Monitoring Compound diluted out 

TOT OUT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

Page 1 for CF88 

FORM-:II TPHD 



INORGANICS ANALYSIS DATA SHBET 
TOTAL METALS 

Lab Sample ID: CF88A 
LIMS ID: 00-18314 
Matrix: Soil 

Data Release Authorized ~ 
Reported: 10/20/00 ~ 

Sample No: TP-1-0-1 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Percent Total Solids: 90.7% 

Prep Prep Analysis Analysis 

ANALYTICAL f&. 
RESOURCES~ 
INCORPORATED 

Meth Pate Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic 10 40 

3050 10/09/00 6010 10/16/00 7440-39-3 Barium 0.8 290 

3050 10/09/00 6010 10/16/00 7440-43-9 Cadmium o.s 8.5 

3050 10/09/00 6010 10/16/00 7440-47-3 Chromium 1 76 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.5 873 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead 5 2,230 

CLP 10/19/00 7471 10/19/00 7439-97-6 Mercury 0.04 1.53 

3050 10/09/00 6010 10/16/00 7782-49-2 Selenium 10 10 u 
3050 10/09/00 6010 10/16/00 7440-22-4 Silver 0.8 1.4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CF88B 
LIMS ID: 00-18315 

Sample No: TP-2-0-1 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Data Release Authorized~/· 

Reported: 10/20/00 l!}J 

Percent Total Solids: 

Prep Prep Analysis Analysis 

89.6% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS NUD1ber Analyte RL mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic 10 10 u 
3050 10/09/00 6010 10/16/00 7440-39-3 Barium 0.8 404 

3050 10/09/00 6010 10/16/00 7440-43-9 Cadmium 0.5 18.2 

3050 10/09/00 6010 10/16/00 7440-47-3 Chromium 1 67 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.5 1,090 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead 5 83l. 

CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury 0.04 0.88 

3050 10/09/00 6010 10/16/00 7782-49-2 Se.lenium 10 10 u 
3050 10/09/00 6010 10/16/00 7440-22-4 Silver 0.8 0.9 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-2-2-3 

Lab Sample ID: CF8SC 
LIMS ID: 00-18316 

QC Report No: CFB8-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Data Release Authorized/)h~ 
Reported: 10/20/00 {/J 

Percent Total Solids: 

Prep Prep Analysis Analysis 

89 . 3% 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic 5 5 u 
3050 10/09/00 6010 10/16/00 7440-39-3 Barium 0.3 47.2 

3050 10/09/00 6010 10/16/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/09/00 6010 10/16/00 7440-47-3 Chromium 0.5 18.6 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.2 20.0 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead 2 10 

CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury 0.04 o. 04 

3050 10/09/00 6010 J.0/16/00 7782-49-2 Selenium 5 5 u 
3050 10/09/00 60)0 10/16/00 7440-22-4 Silver 0.3 0.3 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGKNICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CF88D 
LIMS ID: 00-18317 
Matrix: Soil 

Data Release Authorized ~ 

Reported: 10/20/00 [}' 

Sample No; TP-2-4-6 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Percent Total Sol.ids: 78.3% 

Prep Prep Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic 6 6 u 
3050 10/09/00 6010 10/16/00 7440-39-3 Barium 0.4 58.l 

3050 10/09/00 6010 10/16/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/09/00 6010 10/16/00 7440-47-3 Chromiwn 0.6 15,4 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.2 35. 2 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead 2 85 

CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury 0.06 0.06 u 
3050 10/09/00 6010 10/16/00 7782-49-2 Selenium 6 6 u 
3050 10/09/00 6010 10/16/00 7440-22-4 Silver 0.4 0.4 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CF88E 
LIMS ID: 00-18318 

Matrix: Soil 

Data Release Authorized ./Yi;:r~ 
Reported: 10/20/00 '['.J.f"" 

QC Report No: CF88-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 09/27/00 

Date Received: 09/28/00 

Percent Total Solids: 77 . 7% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/09/00 6010 !0/16/00 7440-38-2 Arsenic 6 6 u 
3050 10/09/00 6010 10/16/00 7440-39-3 Barium 0.4 53.8 

3050 l0/09/00 601.0 10/16/00 7440-43-9 cadmium 0.3 1.1 

3050 10/09/00 6010 10/16/00 7440-47-3 Chromium 0.6 18.6 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.3 79.6 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead 3 72 

CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury o.os 0.13 

3050 10/09/00 6010 10/16/00 7782-49-2 Selenium 6 6 u 
3050 10/09/00 6010 10/16/00 7440-22-4 Silver 0.4 0.4 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CF88F 

LIMS ID: OO-J8319 

Matrix: Soil 

Data Release Authorize~/ 
Reported: 10/20/00 ~ 

Sample No: TP-3-0-1 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 09/27/00 

Date Received: 09/28/00 

Percent Total Solids: 93.8% 

Prep Prep Analysis Analysis 

ANALYTICAL fiiil. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic 5 5 u 
3050 10/09/00 6010 10/16/00 7440-39-3 Bariwn 0.3 63.5 

3050 10/09/00 6010 10/16/00 7440-43-9 cadmium 0 ./. 2.7 

3050 10/09/00 6010 10/16/00 7440-47-3 Chromium o.s 26.9 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.2 44.1 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead 2 46 

CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury 0.01 0.13 

3050 10/09/00 6010 10/16/00 7782-49-2 Selenium ~ 5 u 
3050 10/09/00 6010 10/16/00 7440-22-4 Silver 0.3 0.3 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CF88G 
LIMS ID: 00-18320 

Matrix: Soil 

Data Release Authorized ~ ~ 

Reported: 10/20/00 (!;'" 

Sample Noi TP-3-4-6 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 09/2?/00 

Date Received: 09/28/00 

Percent Total Solids: 65 . 9% 

Prep Prep Analysis Analysis 

ANALYTICAL -~
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic 7 7 

3050 10/09/00 6010 10/16/00 7440-39-3 Barium 0.4 63.8 

3050 10/09/00 6010 10/16/00 7440-43-9 Cadmium 0.3 0.4 

3050 10/09/00 6010 10/16/00 7440-4?-3 Chromium 0.7 15.4 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.3 33.2 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead 3 106 

CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury 0.07 0.21 

3050 10/09/00 6010 10/16/00 7782-49-2 Selenium 7 7 U 

3050 1.0/09/00 6010 10/1.6/00 7440-22-4 Silver 0.4 0.4 u 

U Analyte undetected at given RL 

RT, Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CF88Il 

LIM$ ID: 00-18321 

Matrix: Soil 

Data Release Authorize~ 

Reported: 10/20/00 Q_J' 

Sample No: TP-3-6-10 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 09/27/00 

Date Received: 09/28/00 

Percent Total Solids: 42.4% 

Prep Prep Analysis Analysis 

ANALYTICAL l1ii!J!i 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic 10 10 u 
3050 10/09/00 6010 10/16/00 7440-39-3 Barium 0.7 13.0 

3050 10/09/00 6010 10/16/00 7440-43-9 Cadmium 0.5 0.5 u 
3050 10/09/00 60JO 10/16/00 7440-47-3 Chromium 1 18 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper o.s 42.4 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead s 93 

CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury 0.08 0.13 

3050 10/09/00 6010 10/16/00 7782-49-2 Selenium 10 10 u 
3050 10/09/00 6010 10/16/00 7440-22-4 Silver 0.7 0.7 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANXCS ANALYSIS DATA SHEET 
TOT.AL METALS 

Lab Sample ID: CF88I 
LIMS ID: 00-18322 

Matrix: Soil 

/ 

Data Release Authorized~~ 
Reported: 10/20/00 ~-

Sample No: TP-4-0-1 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Percent Total Solids: 87.9% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte Rt, mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic 10 30 

3050 10/09/00 6010 10/16/00 7440-39-3 Barium 0.8 609 

3050 10/09/00 6010 10/16/00 7440-43-9 Cadmium 0.5 21.6 

3050 10/09/00 6010 10/16/00 7440-47-3 Chromium 1 82 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.5 4,650 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead 5 1,760 

CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury 0.06 o.ss 
.1050 10/09/00 6010 10/16/00 7782-49-2 Selenium 10 10 u 
3050 10/09/00 6010 10/16/00 7440-22-4 Silver 0.8 1.2 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CF88J 
LIMS ID: 00-18323 
Matrix: Soil 

Data Release Authorized:~/ 
Reported: 10/20/00 l./;v-

Sample No: TP-4-6-10 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Percent Total Solids: 70 . 1% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Metb. Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic 7 7 u 
3050 10/09/00 6010 10/16/00 7440-39-3 Barium 0.4 60.l 

3050 10/09/00 6010 10/16/00 7440-43-9 Cadmium 0.3 0.3 u 
3050 10/09/00 6010 10/16/00 7440-47-3 Chromium 0.7 16. 9 

3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.3 24.6 

3050 10/09/00 6010 10/16/00 7439-92-1 Lead 3 9 

CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury 0.06 0.06 u 
3050 10/09/00 6010 10/16/00 7782-49-2 Selenium 7 7 U 

3050 10/09/00 6010 10/16/00 7440-22-4 Silver 0.4 0 .'I u 

U Analyte undetected at given RL 

Rl. Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SKEET 
TOTAL METALS 

Lab Sample ID: CF88MB 
LIMS ID: 00-18315 

Matrix: Soil 

Sample No: Method Blank 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

Data Release Authorized1./1tif~ 
Reported: 10/20/00 ()' 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANALVTfCAL /a,. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/09/00 6010 10/16/00 7440-38-2 Arsenic s 5 u 
3050 10/09/00 6010 10/16/00 7440-39-) Barium 0.3 0.3 u 
3050 10/09/00 6010 10/16/00 7440-43-9 Cadmium 0.2 0.2 u 
30SO 10/09/00 6010 10/16/00 7440-47-3 Chromium 0.5 o.s u 
3050 10/09/00 6010 10/16/00 7440-50-8 Copper 0.2 0.2 u 
3050 10/09/00 6010 10/16/00 7439-92-1 Lead 2 2 u 
CLP 10/09/00 7471 10/17/00 7439-97-6 Mercury 0.05 0.05 u 
3050 10/09/'JO 6010 10/16/00 7782-49-2 Selenium 5 5 u 
3050 10/09/00 6010 l0/16/00 7440-22-4 Silver 0.3 0.3 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CF88LCS 
LIMS ID: 00-18315 
Matrix: Soil 

Data Release Authorizety· 
Reported: 10/20/00 

'-

QC Report No: CFBB-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spike % 

Analyte Method mg/kg-c:lry Added Recovery 

Arsenic 6010 198 200 99.0% 

Barium 6010 209 200 104% 

Cadmium 6010 48.7 50.0 97.4% 

Chromium 6010 50.8 50.0 102% 

Copper 6010 51.9 50.0 104% 

Lead 6010 198 200 99.0% 

Mercury 7471 0.93 l. 00 93.0% 

Selenium 6010 206 200 103% 

Silver 6010 49.6 50.0 99.2% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VII 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Q 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample IO: CFBSMB 
LIMS ID: 00-18314 

Sample No: Method Blank 

QC Report No: CFBB-Kennedy Jenks consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: NA 

Date Received: NA 

Data Release Authorize{~/ 

Reported: 10/20/00 Cf 
Percent Total solids: NA 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES Vf!II!/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

CLP 10/19/00 7470 10/19/00 7439-97-6 Mercury 0.05 0.05 U 

U Analyte undetected at given RL 

RL T.,imi t of Detect ion 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CF88LCS 
LIMS ID: 00-18314 
Matrix: Soil 

Data Release Authorized~//__, 

Reported, 10/20/00 ~ 

QC Report No: CFBB-Kennedy Jenks Consultants 
Project, Tacoma Metals 

996098.00 

BLANK SPIKB QUALITY CONTROL REPORT 

Anal.yte 

Mercury 

'Q' codes: 

Control Limits, 

Analysis 
Method 

7 471 

Spike 
mg/kg-dry 

o . 92 

N = control limit not met 

80-120% 

FORM-V:[]: 

Spike 
Added 

1.00 

% 
Recovery 

92.0% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Q 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-1-0-1 

Lab Sample ID: CF88A 

LIMS ID: 00-18314 

QC Report No: CF88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 
Date 

Data Release Authori:zedt) 1----
Reported: 10/20/00 

'-

MATRIX SPIKE 

Analysis Sample 
Analyte Method mg/kg-dry 

Arsenic 6010 40 

Barium 6010 290 

Cadmium 6010 8.5 

Chromium 6010 76 

Copper 6010 873 

Lead 6010 2230 

Mercury 7471 1. 53 

Selenium 6010 10 u 
Silver GOlO 1.4 

996098.00 

Received: 09/28/00 

QUALITY CONTROL REPORT 

Spike Spike 
mg/kg-dry Added 

230 210 

472 212 

59.S 52.9 

108 53 

903 52.9 

2990 212 
1 . 77 0.42 

200 210 

50.1 52.9 

1 Q 1 codes: control limit not met 

% 

Recovery 

90.5% 

85.8% 

96 .4% 

60.4% 

56.7% 

358% 
57 .1% 

95.2% 

92.1% 

N 

H 

* 

%R not applicable, sample concentration too high 
RPD control limit not met 

NA Not applicable - analyte not spiked 

Control Limits: Percent Recovery: 75-125% 
RPO: +/-20% 

FORM-V 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Q 

N 

H 

H 

N 



INORGANIC ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No, TP-1-0-1 

Lab Sample ID, CF88A 
LIM$ ID: 00-18314 

Matrix: Soil 

QC Report No: CFBB-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

Data Release Authorized:~~-
Reported: 10/20/00 [} 

Date Received: 09/28/00 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Analysis Sample Duplicate Control 
Analyte Method mg/kg-dry mg/kg-dry RPO Limit 

Arsenic 6010 40 40 0.0% +/ - 10 

Barium 6010 290 299 3.1% +/- 20 % 

Cadmium 6010 8.5 9.6 12.2% +/- 20 % 

Chromium 6010 76 70 8.2% +/- 20 % 

Copper 601C 873 939 7.3% +/- 20 % 

Lead 601() 2230 9430 123% +/- 20 % 

Mercury 7471 1. 53 1.48 3.3% +/- 20 % 

Selenium 6010 10 u 10 u 0.0% +/- 10 

Silver 6010 1. 4 19.S 173% +/- o.a 

'Q' codes, • ~ control limit not met 
L RPO not valid, alternate limit detection limit 

FORM-VI 

ANALYTICAL~ 
RESOURCES Vf!I!/ 
INCORPORATED 

Q 

L 

* 

L 

L* 



S Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

November 3, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: ARI Job: CH43 - Tacoma Metals 

Dear Ty: 

Please find enclosed sample custody records and final analytical results for the above referenced 
project. Forty-three soil samples were received in good condition on October 9, 2000. Selected 
samples were placed on hold at -18 degrees Celsius. Other samples were analyzed for volatiles 
referencing EPA8260, PCBs referencing EPA8082, and total metals referencing EPA6010/7471. 
Diesel and motor oil range hydrocarbons were detennined referencing WDOE method NWTPH-Dx. 

All samples were run as concentrated as possible for volatile organics to provide the lowest possible 
detection limits for the undetected analytes. Method blanks were clean and surrogates for reported 
results were within acceptance limits. 

Initial analysis of samples TP-10-0-1 and TP-12-0-1 for TPHD showed low surrogate recoveries and 
high RPDs of the MS/MSD recoveries. Samples were reextracted and both sets of results are included 
on the summary. Please note that the reextract ofTP-12-0-1 is listed last on the report. 

Analysis of the Lab Control sample for PCBs showed a low recovery for one surrogate that was not 
outside action limits, so no corrective action was taken. Two sample extracts analyzed for PCBs 
showed no recoveries for one of the two surrogates. As these analyses showed acceptable recoveries 
for one of the surrogates, and the missing surrogate was masked behind high target analyte 
concentrations, no corrective action was taken. 

Bariwn, lead and copper were detected in the metals method blank. As the sample concentrations 
were greater than 10 times the method blank concentration, no corrective action was required. 

No other analytical complications were noted. Quality control analysis results are included for your 
review. Copies of the reports and all associated raw data will be kept on file at ARI. If you have any 
questions or require additional information, please contact me at your convenience. 

Sincerely, 

ANAL Y'fI7fhRESfYURCES, INC. 

foV<J)c'-J/V1v 
Susan D. Dunnihoo 
sue@arilabs.com 

Enclosures 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



Chain of Custody Record & Laboratory Analysis Request 9 
P --~_\_of _\_ Turn Around Requested: ___ _ 

-
Report to: ~ 4 I'-'< u .~ Proj Name: -"'('~C..A/>- t'\.a.6J _., Analyses Requested 

Company: \LJ "--• , ,Le / J-!t\... ~ Proj Number: • Vl Li C (\ ~. tt~ 
~ 

Address: 6.3.:, ~?I,.,~ $1"' Sampler: 1 "Fi).<-v·'-<.. W .:'--VI i,.._; t\ ~ 
& ti) 

Phone: Z.<;~ fr1 A , C "'7>.:;' Shipping Method: t \ ,/\ ,0. 
Fax: Air8ill: l ~ 

,t) ., 
..) 

ti, ..) .. .) t,i ,,) 

Sample Sample Sample No Con- -i u .) '-) t 'I 
t:l 

. ..., 7 
Sample ID Date Time Matrix tainers 

lr07-\C,.. 7, ·? \fl/~/c., 7:~t> !.>CU..- 1- y_ 
t"'Y.,. 'c,. . 4- (.; i 9,, . ~C, 1.. " ·I. -;. ~ 
*"(f> -\c,.., l.P· \0 !f .4S" '2.-- ){ 'f. '}{ 'x, '>( 

'ft" - \\ - 0 -\ ty.\~ 1.. 'I-. "' "'- ){ 

1-rP - l\ - 1,..-; q~-u. 2...- y 
-W-- \\ - A-~ q:;c 2... x 

l-1V/ l l - ld - lO Ci·. 4o 1- 'i.. 'I- 'i. 
. )( 

-tY -- \2, .. o-- t \C'.~ 1.....,- 'I. V. \L l?1J> )( 
-(17/ \. '2- - 'Z, ... ;, to'~ 2,, X 
--rP., \l .... A., v \I'. e1> ·2- x 
, 

t z.. - (.p-(0 U'-t\o '2,-· )( 
~ 

A;\,-;..\? 0 .- ' \2,/ ?>0 ') -.t. )('. y: )( 

11'-\ ?> - -z..- 3 ri.: Ac 7_ )( 

--'(\" .... "~ - A - c~ 17- ~d.-,;;' I J-.-· x' 

--tf-t~ - L,-\0 ... ' :.:so ~ '2.-. lk 

Relinquished~ Relinquished: Relinquished: 

s· " -~ (Signature) (Signature) ( 1gnature) r 0 

Printed name: '---' Printed name: Printed name 

~ t?V\ rl--.1~ 

Company: 
r, 

Company· Company: 

lvL~ 
Date: Time: Date: Time: Date: Time: 

lo/~, rl) t::t •• lfO 
l . 

~aet~t~ Received by: Received by: 

~nredrvi; m WolAOrA I Printed name: Printed name: 

Co111pany: - M J I Company: Company· 
V 

Date\ o\ q 1 ooTim, o~o Date: Time: Date: Time: 

. 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621_-6490 206-621-7523 (fax} 

Notes/Comments 

Special Instructions/Notes 

1'~ 
~I--~ 

µJ..--

t1..~lDLAs I 

Number of Coolers: 

Cooler Temp(s): 

COC Seals Intact? 

Bottles lntacl? 



Ga-\ ct0u0 1t> o o-l q D~ Ll.1: L/3 1:a.. 
Chain of Custody Record & Laboratory Analysis Request • 

p:-- .... j_ or _l Turn Around Requested: ___ _ 

~ 

Report to: -(--{ f:::i h/1,. ,"\il { Proj Name: -t ~MA- W ~ .iu;;. Analyses Requested 

Company: I/ -lNVA .. \ J \ ?_I'\ L ~ Proj Number. (\l~ I • Dt\ ~ . .... ""1; 

'1 Address:6?C b-........ ~~,r Sampler: ~ 

C~ .Ai ¥'" ~ i>c\.U \,vA ~~ ~ ~ '"' 
C \i} 

Phone: V::. ~ i-'r7 4 ~ (Y:5,~ ( Shipping Method: I t ,.. "" "' ~ - '! Fax AirBill: 

~ 
<.J cl) 

b- 1 0 Q 
Sample Sample Sample No Con- ~ ..J ? 

,4) 

~ 
Sample ID Date Time Matrix lainers 'l. N c.. 

~--- 14-o-\ f<,/' /~ ~-cv Sc.tt- /}_ "' '{. -i. Y. 
-r?- l A. - ·z.. - ~ iJ:u'> 1- x 

"117_ I ~ - A -(II ~-_iv ') _ Ix' 
·t17 - IA. - (,-10 e·.;o '2-- ~ -f.. --f... >< 
iP- I~ 

_. 0 ·-I f.~Q 1..- )( >< )( )( 

--fl) ~ \ '$ t- 7 "l: 4-0 2-- X. 
.,w ... ,5 -4-(p "t: 44' 2- X 

tp. le; -(;-\!) 1 10:~o "? k 
-tP- l \,JI) -u--l 1'2,.'. ~~ 2- ',{ X '>( X ")t( 

'T ~-lv - 1,.-3 (:ut, ')'~ 
~ 

7...- )(. X ; \ lf O -o~t [ '. t 0 ')( 'tL \( .... 
t; ~ '11' ; \1 --o- \ 2.- x y: )( X 

.fv- \."t - 2~ ::, I •'5Z) 2- y 

~; l"t - 4-1'7 ?;·· i,,; 1,, :/ 
.,w_, l1 ·- {o - ,o i: 3'5 '2.-, X 

Re!inquishe Relinquished: Relinquished: 

(Signature) (Signature) (Signature) 

Printed name: Printed name: 

c:ompany: 

\1---l~ 
Company: Company: 

Date: Time: Date: Time: 

Received by: Received by: 

Printed name: Printed name: 

Company: Company: 

Date: Time: Date: Time: 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

Special Instructions/Notes 

fluL.L.0 
:l°A--<-L-~ 

6'-t--L-

i'-j_ lb~ t; 

Number of Coolers: 

Cooler Temp(s): 

COG Seals Intact? 

Bottles Intact? 



___., 

L 
A-, Q,:C-

189'.19 120th Avenue N.E .. Suire 101. B01hell. WA 9801 \-9SOS {206} ) FAX '48S·2992§ 

E:..,t 1111:'iMontgomery,SuiteB. Spokane. WA 99206-4779 (~09}9a" ,.IOO FAX914-9290 

9405 S.W. Nimbus Avenue. Bcav1:non. OR 97008·7131 (S0~}643·9200 FAX644-2:!0'2 

CHAIN OF CUSTODY REPORT WorkOrder#I \ 
REPORTTO: INVOICE TO: 

Y--15 
TIIRNAROUND REQUEST In Bll.5iness Days • 

ATTl:NTION; '(C-{ ~·iA /'(A•.~ ATTENTION: 

~ o 0DWGJc~r0 Q § ADORl!SS: ~~ ...c'_.:;, ·?::>*'?>u~ $,- ADDRESS: 

~ -l~p..J- v'.:)~, v)A <q ~DO~ rje'B08§ PHONE: z.c;~ 1314- O"SS--S- FAX: P.O. NUMBER: NCAQUOTE#: 

PROJECT NAME: "'\ /k:- l-o ,rpA- ,'-'t "?::::("\~.::> 
A~-;, ~ ff 11% I 

PROJECT N1.i~BER: '\ ,t:I LI' 0~ fo • o"\> 
Reque,1: • s; l I OTHER ls-pc.,ilt, 

SAMPLED BY: 11/ .? .? A.9 • Tumorou.nd R.t>qurs11 Jess dwn sumdt>rd l1Ul.V in(1,1r Ru.~lr CftllfltJ. 

CLIENT SAMPLE SAMPLING NCASAMPL.E.ID 'It \J''// jJ vf -::t r£f J MATIUX #OF 

IDEN11FIC.-.TION DATEmME (laib1\t,\OI"}' U~ Only) ,w.s.A.Ol CONTAINERS COMMEl'rl"S 

I. W ~"' A -1..,,., lo/A~o > .. SD f,.O \ L,. 2- ~ )t' y. )( 

·,i>-- Cit - (.;, ,.,- LO '3 :;l> 
I '2- )( 

2. 

). 't y ·- LO - 0 -~ \ -'- -'frlC' - "2- )l 'X ~ ·x: 
~-

s. 

6. 

7. 

8. 

9. 

10. ,_ 

-;xS'lO~~ om: tci -Ii I ro RECEIVED BYI .:iJJlAA) ~ (7 10l{4/v,) 
RELINQUISHED BY,,,,.,..,,.,,.~ 

PRINT NAME: ...J,.r,,,j_ \ '"l, ~ A- "J ___.-/ PIRM: V,, /~ TIME: q . DD ~IITTNAi 'j;t r ( ( ~/ - m v{)(U(J (1, t ,M! ~ / 'JJJ ~() 
l / l-

REL!NQUISKEO BY 11~'""''" DATE: RECEIVED BY 1s;,...,.", DATE; 

PRINTNMIE: FIRM: TIME: PRINT NAME: FIRM: TIM£: 

AODmONAl. REMARKS: 

~ l L .l.-{o1-.4-s /l ~u..a..-s.~ ~""LL- PAGE?Of? 
C(){'M,,A ~ 



ti-: ~:r: (\ 'V 
. q;.0\V\' 

18939 120lh Avenue N.E .• Suite 101. Bothell. WA 98011-9508 (206), l FAX48$-2992§ 

East 11115 Montgomtry, Suire 8. Spokane, WA 99206-4779 1:109) 9.•, ~.JO FAX 924-9290 

940S S.W. Nimbll$ Avenue. Beaverton, OR 97008· 7132 (SOJ) 643·9200 FAX 644-2202 

Work Order #1 l CHAIN OF CUSTODY REPORT 
REPORTTO: INVOICE TO: 

~~SP'{ /~a,)'i,.!;. TUR NA ROUND REQUEST in Bus1nesa Da)5 • 

ATTEN110N: ,(-..j &_UOC'\~ u,.:,6,~ A TTEl'ITlON: Orgnnic & lnorgrutic An.alyscs 

ADDRESS: 53D -S. 3~ v 4-1-. .S l. ADDRESS: ~008008§ 
,A1 /).,. q<c,'Dt:>3 K-....,-l_,..;.-"12""'1 / ,<\.A.V ~u.e800§ PHONE: -z:::;-~ • e,,4 ..-CS$,S- FAX: P.O. NUMBER: NCAQUOTEII: 

PROJECTNAME: -r:1>,...:t_..n~A,.. ~ AN'""/~ § 11 I PROJECT NUMBER: O\_(.\(j Opt fo, ci> R~ut:SI: , f I OTHER I Sr:c<ify: 

SAMPLED &Y: 
. ," 13:r t :1 ;J'' ... V} i3 • Tumorou,rJ Rtqktm l,ss I/ran ,ranJ,ml ma,r incur Ru."'1 C~.,,.,, 

CLIENT SAMPLE SAMPUNCi NCA.SAMPLB ID l 1, J7 .i -:? tlj :; MATIUX IIOF 

IDENTIFICATION DATE/TIMS 1Lab<1taWI')' Use Only) (W.S,A.Ol CONTAINERS COMMEm'S 

I. "'fP ''5.- 0 \ \rA /trt> ,o: :;,.:. 
'Se\ l,..- 1- v.. )( X ·y_· 

2. ~ _. 5 .- '2.-- 0 l \o:?.,o \ I- X 
3."'(? - '5' - 4-·~ \ 10 i 35"' 1.. 'i,.. y_: y:.: y 
4. ·t? -5" - (p -· { () \l . l'.;t) 3 y y:· y 'J )( 
s. -W .. _ v -· o ·- \ \1 . IS .... ·2- y ')< y )( 

6. ~ - (p 00 ·- D -- { u . Z.$'"' t 'i ~ )< 

7. --rP .- t,.. -2..- 3 ll'. ~;' '1- '>( 

8. -rP - (.p -4--(,p u: 4S" 2- >< 
9. --rP-~- <.v -· l i) ll S-"5"" 1- )( 

10.-r? - ·1- 0 - l J !' 01> -I 1- "t y: y:.· )( (\ ,...., I . 
RELINQUISHED 8Y ,1,,..,.,,1: ?<\~ l t>-...~ DATE: ~ )qj (;'D 0-,!i~AJU A-Y R!!CEIVED BY ,s~.J oltJ/q/m 

'--
~.~_.p.- V~!tf' PRINT!~,.! r1T r i; / m UXJua~-I FIRM: ke! J[),71) 

PR.INT NAME: ~ f"'~'-(. FIRM: TIME: t\: cl) 
-,; t 

RELINOUISH!:t> BY 11,,, ... ,,J. DAra RECEIVED BY"'•"•""'" DATE: 

PRINI' NAME: FIRM: TIME: FRINT NAME: FIRM: TIME: 

ADDmONAL REMARKS: 

PACE l OF::> 

Co('.t,•k ,JIM 



A; Ql·r_ IS9J9 l20th Avenue N.E .. Suite IOI, 801hell. WA 98011·9S08 1206) < .' FAX485-2992§ 

Eas1 11115 Monrsome,y. Suite 8. Spok~ne. WA 99206-4779 (.509} 92,._ r.lOO FAX 924-9290 

9405 S.W. Nimbus A venue. Beavenon, OR 97008-7 U2 (SOJ I 64.1-9200 FAX 644-2202 

CHAIN OF CUSTODY REPORT Work Order#] I 
' REPORTTO: INVOICE TO: 

TURNAROUND REQUEST In Business Days• 

'1\./ -sw~ 1·~.,- k.f< A T"l'.eNTION: ATfSNTION: Orgnnic & loorganic AnnlyS¢$ 

/\PORESS: ~L'...:,. ·?...~v~ .ST ADORESS: ~[]08008§ 
~~ v-)~ wA q_"c,Vo3 Fuels & Hydrocwbon Analys.:~ 

PHONE:~? tY7 A'.·--~ FAX: P.O. NUMBER: NCAQUOTE#: ~B08§ 
PROJECT NAME: ~~-/ .n-,..--'1,.A,. l""\,~~ '"'"" ;?{£7 
PROJECT HUMBER: Oit-'1 U 0 '1 'o, f'i°'O 

Rcqw,<I. tJ t.lJ I OTHER I SJ>"!Hy: 

~ ..! r ,'? ·" SJ SAMPLED 8Y: 
/ ~ ~ /; ,c}' d..v<{J 

• Turnoraund R.rqutsn lu1 rliAn stQntil:mJ mu.v in,11, Rm·lt Charxts. 

CLIENT SAMPLE SAMPLING i'iCA SAMPLF. ID ~ MATRJX #Of 

IOENTIFlCATION DATE/TlME (Lllbornoo,y u~e Only) ff < q)J I J 1W.S.A.Ol CONTAINERS COMMENTS 

,. --\"?·-, -1..·- 3 \%/c,1> l ~ to S,o \L- 2. y; 
2.-rP _--, ..... 4 - tc 1:·2..0 7_ )( 

J. ·-fl? ., I - (_p - t C ·Z,,·: <()1> 7__ ')( 

4. 
·,-?:... lt> -· 0 -/ i:, 1,() 1, 'f. ~ X '}{ 

s. -cP ·- <c, - 1.. - '3> l, ~ 'bD 2- X 
6. ~·- £, ~ 4- y ·i~ ?I; 2- )( }C X: )( 

1. -f'? ·- ~ - (p - l C "J,; A6 1- )l 

s. ·-t? ·- ~ -0 -1 ;: ,z, ~ X )( x· ~ X 

9. --(?- q ·- "2.. - 3, ?:'?iD , ~- X 
Ill, ""(i? ..:_ t>'Ol> - 4 - (,, ...,j ·3•. Sb "::>O\ L '2- )( )( " ·>t I ' 

RELINQUISHEDBY1siz-, .. , ~ L_., _) DA"m: l t>/ 4 I CJv RECT:NL'.J/w; £ p7 [Qjfl/00 
L/ --- Jl<- '.Pl :r- , 

Pl'.INTNQlrr(r;- mWMC1~I Mi iJ:J?P PRINT NAME: _}c,J...' ,<._... ~ ' -A-' FIRM: TIME: 0, : 1fD FIRM: 

I 
RELINQUIStmD BY m,..,..,,, DAT6: RECEIVED BY f.lrt"""'"" DATE: 

PRINT NA.ME: FIRM: TIME: PRINT NAME: FlRM: TIME: 

AllDITIOl'IALREMARKS: ~..e.... ~ (LL)_ tj -1.A t) 1-../-~ V 

PAGEt,,Of 3 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: Tl?-5-0l 

Lab Sample ID: CH43A 
LIMS ID: 00-19069 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled, 10/04/00 

Data Release Authorized:(0 

Reported: 10/23/00 t4r)/r 
Date Received: 10i09/00 

Date extracted: 10/14/00 
Date analyzed: 10/16/00 23:11 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
10.9 9-dry-wt 
4.0 mL 

7.9 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11111 - 16-5 

in Total 

Analy te 

1\roclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

10)6 36 
124'- 36 
1248 36 
1254 36 
1260 36 

122l 73 
1232 36 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

105% 
96.0% 

No 
No 
Yes 
Yes 

1:1 
9.0 % 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSXS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

ANALYTICAL. 
RESOURCES Vi!II/ 
INCORPORATED 

Lab Sample ID: CH43SB 
LIMS ID: 00-19079 
Matrix: Soil 

QC Report No: 
Project: 

CH43-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized~ 
Reported: 10/25/00 
Date Analyzed: 10/19/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Date Received: 

SPIKE 
VALUE 

46.8 
47.1 
47.3 
259. 

53.8 
58.2 
49.2 
50.1 
47.4 
47.7 
45.2 

46.3 
45.4 
47.1 
46.7 
48.2 
48.0 
47.1 
48.3 
48.0 
48.3 
47.9 
47.2 
53.3 
42.7 
47.3 
48.4 
48.8 
47.6 
45.8 
46.8 
46.7 

996098.00 
NA 

SPIKE 
JJ,JJIT 

50.0 
50.0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
s·o. o 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Sp ike Blank Surrogate Recovery 
d4-1,2-Dichloroethane 103% 
dB-Toluene 101% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
FORM-III 

104% 
102% 

% 
RECOVERY 

93.6% 
94.2% 
94.6% 

104% 
108% 
J.16% 

98.4% 
100% 

94 .8% 
95.4% 
90.4% 
92.6% 
90.8% 
94 .2% 

93.4% 
96 .4% 
96.0% 
94. 2%' 

96.6% 
96.0% 
96 .6% 
95.8% 
94.4% 

107% 
85.4% 
94.6% 
96.8% 
97.6% 
95.2% 
91.6% 
93.6% 
93.4% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CH43SB 
LIMS ID: 00-19079 
Matrix: Soil 
Data Release Authorized:.61)7 
Reported: 10/25/00 
Date Analyzed: 10/19/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VAL'OB 

39.6 
43.3 
33.9 
41.1 
45.2 
222. 
75 .4 

41. S 

45.5 
44.5 
48.0 
47.8 
46.3 
237. 
49.5 
48.3 
41. 0 

46.8 
49.5 
42.3 
48.2 
46.5 
49.0 
48.4 
46.1 
48.8 
47.4 
239. 
227. 
49. 9 

46.1 
49.5 
48.2 
48.6 
48.3 
40.6 
58.8 
99.9 
48.5 

FORM-III 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

CH43-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SP:IKE 
AMT 

50.0 
50.0 
50.0 
50.0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 

250 
250 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

100 
50.0 

% 
RECOVERY 

79.2% 
86.6% 
67.8% 
82.2% 
90.4% 
88.8% 

151% 

83.0% 
91.0% 
89.0% 
96.0% 
95.6% 
92.6% 
94 .8% 
99.0% 
96.6% 
82.0% 
93.6% 
99.0% 
84.6% 
96.4% 
93.0% 
98.0% 
96.8% 
92.2% 
97.6% 
94.8% 
95.6% 
90.8% 
99.8% 
92.2% 
99.0% 
96. 4% 
97.2% 
96.6% 
81. 2% 

118% 

99.9% 
97.0% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 101900MB 
LIMS ID: 00-19079 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil A 

Data Release Authorized~ 
Reported: 10/25/00 ,/ · 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dFy Wt Equiv 

Date Analyzed: 10/19/00 11:52 Percent Moisture: NA 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 

594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 

98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonit.rile 
1,1-Dichloropropene 

Dibromomethane 
1,1,l,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 

Ethylene Dibrornide 
Brornochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 112% 

d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

99.3% 
104% 
102% 

ug /kg 
]..0 U 

1.0 U 
1.0 U 

1.0 U 

50 U 
1.0 U 

2.0 U 
5.0 U 
1.0 U 
1.0 U 

1.0 U 

5.0 U 
2 .0 U 

5.0 U 
1. 0 U 

l. 0 U 
5.0 U 

l. 0 U 

1. 0 U 

1. 0 U 

1. 0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1. 0 U 

1.0 U 
l.0 U 

7..0 U 

S .0 U 
5.0 U 

5.0 U 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 101900MB 
LIMS JD: 00-19079 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 10/25/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dry Wt Equiv 
Date Analyzed: 10/19/00 11:52 Percent Moisture: NA 

CAS Number Anali'.te ug /kg 
74-87-3 Chloromethane 1.0 u 
74-83-9 Bromomethane 1.0 u 
75-01-4 Vinyl Chloride 1.0 u 
75-00-3 Chloroethane 1.0 u 
75-09-2 Methylene Chloride 3.0 u 
67-64-1 Acetone 5.0 u 
75-15-0 Carbon Disulfide 1.0 u 
75-35-4 1,1-Dichloroethene 1.0 u 
75-34-3 1,1-Dichloroethane 1.0 u 
156-60-5 trans-1,2-Dichloroethene 1. 0 u 
156-59-2 cis-1,2-Dichloroethene 1.0 u 
67-66-3 Chloroform 1.0 u 
107-06-2 1,2-Dichloroethane 1.0 u 
78-93-3 2-Butanone 5.0 u 
71-55-6 1,1,1-Trichloroethane 1.0 u 
56-23-5 Carbon Tetrachloride 1.0 u 
108-05-4 Vinyl Acetate s.o u 
75-27-4 Bromodichloromethane 1. 0 u 
78-87-5 1,2-Dichloropropane 1.0 u 
10061-01-S cis-1,3-Dichloropropene 1.0 u 
79-01-6 Trichloroethene 1. 0 u 
124-48-1 Dibromochloromethane 1.0 u 
79-00-5 1,1,2-Trichloroethane 1.0 u 
71-43-2 Benzene 1.0 u 
10061-02-6 trans-1,3-Dichloropropene 1.0 u 
110-75-8 2-Chloroethylvinylether 5.0 u 
75-25-2 Bromoform 1.0 u 
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0 u 
591-78-6 2-Hexanone 5.0 u 
127-18-4 Tetrachloroethene 1.0 u 
79-34-5 1,1,2,2-Tetrachloroethane 1. 0 u 
108-88-3 Toluene 1.0 u 
108-90-7 Chlorobenzene 1. 0 u 
100-41-4 Ethyl benzene 1. 0 u 
100-42-5 Styrene 1.0 u 
75-69-4 Trichlorofluoromethane 1.0 u 
76-13-1 1,1,2-Trichlorotr.ifl.uoroethane 1.0 u 
1330-20-7 m,p-Xylene 1.0 u 

FORM-1 

ANALYTICAL ,ji 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

ANALYTICAL {& 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CH43SB 
LIMS ID: 00-19077 
Matrix: Soil 

QC Report No: 
Project: 

CH43-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized:~/ 
Reported: 10/25/00 
Date Analyzed: 10/19/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Date Received: 

SPIKE 
VALUE 

5850 
5890 
5910 

32400 
6720 
7280 
6150 
6260 
5920 
5960 
5650 
5790 
5680 
5890 
5840 
6020 
6000 
5890 
6040 
6000 
6040 
5990 
5900 
6660 
S340 
S910 
6050 
6100 
5950 
5720 
5850 
5840 

996098.00 
NA 

SPIKE 
AMT 
6250 
6250 
6250 

31200 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 
6250 

Sp ike Blank Surrogate Recovery 
d4-l,2-Dichloroethane 103% 
dB-Toluene 101% 
Bromofluorobenzene 104% 
d4-l,2-Dichlorobenzene 1.02% 

Reported in ug/kg-dry-Wt 

% 
RECOVERY 

93.6% 
94.2% 

94.6% 
104% 
108% 
116% 

98. 4%: 

100% 
94.7% 
95.4% 
90.4% 
92 .6% 
90.9% 
94.2% 
93.4% 
96.3% 
96.0% 
94.2% 
96.6% 
96.0% 
96.6% 
95.8% 
94 .4% 

107% 
85.4% 
94.6% 
96.8% 
97.6% 
95.2% 
91.5% 
93.6% 
93.4% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab sample ID: CH43SB 
LIMS ID: 00-19077 
Matrix: Soil 
Data Release Authorized~ 
Reported: 10/25/00 
Date Analyzed: 10/19/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALVE 

4950 
5410 
4240 
5140 
5650 

27800 
9420 
5190 
5690 
5560 
6000 
5980 
5790 

29600 
6190 
6040 
5120 
5850 
6190 
5290 
6020 
5810 
6120 
6050 
5760 
6100 
5920 

29900 
28400 

6240 
5760 
6190 
6020 
6080 
6040 
5080 
7350 

12500 
6060 

FORM-III 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

CH43-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 

AMT RECOVERY 
6250 79.2% 
6250 86.6% 
6250 67.8% 
6250 82.2% 
6250 90.4% 

31200 89.0% 
6250 151% 
6250 83.0% 
6250 91. 0% 
6250 89.0% 
6250 96.0% 
6250 95. 7% 
6250 92.6% 

31200 94.7% 
6250 99.0% 
6250 96.6% 
6250 81.9%" 
6250 93.6% 
6250 99.0% 
6250 84.6% 
6250 96.3% 
6250 93.0% 
6.250 97.9% 
6250 96.8% 
6250 92.2% 
6250 97.6% 
6250 94. 7% 

31200 95. 7% 

31200 90.9% 
6250 99.8% 
6250 92.2% 
6250 99.0% 
6250 96.3% 
6250 97.3% 
6250 96.6% 
6250 81.3% 
6250 118% 

12500 100% 
6250 97.0% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 101900MB 
LIMS ID: 00-19077 
Matrix: Soil 

QC Report No: CH43-Kennedy.Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 10/25/00 

996098.00 

Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/19/00 12:18 Percent Moisture, 

40 mg dry Wt Equiv 

NA 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 

98-06-6 
135-98-8 
99-87-6 

104-51-8 
120-82-1 

91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-D:i.chloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 106% 
d8-Toluene 103% 
Bromofluorobenzene 103% 
d4-l,2-Dichlorqbenzene 102% 

FORM-1 

ug /kg 
120 U 
120 U 
120 U 
120 U 

6,200 U 

120 U 
250 U 

620 U 
120 U 

120 U 

120 U 

620 U 

250 U 
620 IJ 

120 U 
120 U 

620 U 

120 U 
120 U 

120 U 

120 U 
120 U 

120 U 

120 U 
120 U 

120 U 

120 U 
120 U 

120 U 
250 U 
620 v 
620 U 

620 U 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 101900MB 
LIM$ ID: 00-19077 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~ 
Reported: 10/25/00 ~ 

Date Sampled: NA 
Date Received: NA 

Instrument: FINNS Sample Amount: 40 mg dry Wt Equiv 

Date Analyzed: 10/19/00 12:18 Percent Moisture: NA 

CAS Number Anal~ te ug/kg 
74-87-3 Chloromethane 120 u 
74-83-9 Bromomethane 120 u 
75-01-4 Vinyl Chloride 120 u 
75-00-3 Chloroethane 120 u 
75-09·2 Methylene Chloride 380 u 
67-64-1 Acetone 620 u 
75-15-0 Carbon Disulfide 120 u 
75-35-4 1,1-Dichloroethene 120 u 
75-34-3 1,1-Dichloroethane 120 u 
156-60-5 trans·· l, 2-Di chloroethene 120 u 
156-59-2 cis-1,2-Dichloroethene 120 u 
67-66-3 Chloroform 120 u 
107-06 2 1,2-Dichloroethane 120 u 
78-93-3 2-Butanone 620 u 
71-55-6 1,1,l-Trichloroethane 120 u 
56-23-5 Carbon Tetrachloride 120 u 
108-05-4 Vinyl Acetate 620 u 
75-27-4 Bromodichloromethane 120 u 
78-87-5 1,2-Dichloropropane 120 u 
10061-01-5 cis-1,3-Dichloropropene 120 u 
79-01-6 Trichloroet.hene 120 u 
124-48-1 Dibromochloromethane 120 u 
79-00-5 1,1,2-Trichloroethane 120 u 
71-43-2 Benzene 120 u 
10061-02-6 t.rans-1,3-Dichloropropene 120 u 
110-75-8 2-Chloroethylvinylether 620 u 
75-25-2 Bromoform 120 u 
108-10-1 4-Methyl-2-Pentanone (MIBK) 620 u 
591-78-6 2-Hexanone 620 u 
127-18-4 Tetrachloroethene 120 u 
79-34-S l,1,2,2-Tetrachloroethane 120 u 
108-88-3 Toluene 120 u 
108-90-7 Chlorobenzene 120 u 
100-41-4 Ethylbenzene 120 u 
100-42-5 Styrene 120 u 
75-69-4 Trichlorofluoromethane 120 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 120 u 
1330-20-7 m,p-Xylene 120 u 

FORM-1 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CH43SB 
LIMS ID: 00-19082 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 10/25/00 
Date Analyzed: 10/17/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

6020 
6100 
6100 

36000 
5200 
5140 
5980 
6260 
5980 
6060 
5950 
5850 
6100 
5980 
5990 
6600 
5920 
5940 
5960 
6100 
6020 
5980 
S990 
5800 
6010 
5960 
6090 
6110 
6180 
6480 
6480 
6440 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

CH43-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 

AMT RECOVERY 
6250 96.3% 
6250 97.6% 
6250 97.6% 

31200 115% 
6250 83.2% 
6250 82.2% 
6250 95.7% 
6250 100% 
6250 95.7!l. 
6250 97.0% 
6250 95.2% 
6250 93.6% 
6250 97.6% 
6250 95.7% 
6250 95.8% 
6250 106% 
6250 94.7% 
6250 95.0% 
6250 95.4% 
6250 97.6% 
6250 96.3% 
6250 95.7% 
6250 95.8% 
6250 92.8% 
6250 96.2% 
6250 95.4% 
6250 97.4% 
6250 97.8% 
6250 98.9% 
6250 104% 
6250 104% 
6250 103% 

Sp ike Blank Surrogate Recovery 
d4-l,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
FORM-III: 

98.8% 
99.1% 

102% 
99.4% 



ORGANrcs .ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CH43SB 
LIMS ID: 00-19082 
Matrix: Soil 
Data Release Authorized~ 
Reported: 10/25/00 
Date Analyzed: 10/17/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 

CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

ANALYTICAL /& 
RESOURCES \g 
INCORPORATED 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: NA 

SPIKE SPIKE % 

VALUE AMT RECOVERY 
5150 6250 82.4% 
6090 6250 97. 4 % 
5780 6250 92.5% 
5820 6250 93.H 
6060 6250 97.0% 

30500 31200 97.6% 
4640 6250 74.2% 
5700 6250 9l.. 2% 
5740 6250 91. 8% 
5890 6250 94 .2% 

6150 6250 98 .4% 

6010 6250 96. 2% 

5990 6250 95.8% 
30100 31200 96.3%-

5950 6250 95.2% 
5940 6250 95.0% 
5010 6250 80.2% 
6010 6250 96. 2%' 

6360 6250 102%" 
5760 6250 92.2% 
6010 6250 96.2% 
6020 6250 96.3% 
6040 6250 96.6% 
6000 6250 96.0% 
5650 6250 90.4% 
6160 6250 98.6% 
6080 6250 97 .3% 

31200 31200 99.8% 
31000 31200 99.2% 

6080 6250 97.3% 
5860 6250 93.8% 
5890 6250 94.2% 
6080 6250 97.3% 
5990 6250 95.8% 
6190 6250 99.0% 
5810 6250 93.0% 
4680 6250 74.9% 

12400 12500 99.2% 
6200 6250 99.2% 

FORM-III 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 101700MB 
LIMS ID: 00-19082 
Matrix: Soil 

QC Report No: 
Project: 

CH43-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized~~ v' . 
Date Sampled: NA 

Reported: 10/25/00 Date Received: NA 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/17/00 17:56 Percent Moisture: 

40 mg dry Wt Equiv 
NA 

CAS Number 
9S-47-6 
95-50-1 

541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-B 
103-65-1 

108-86-1 
95-49-8 
106-43-4 
98-06-6 

135-98-8 
99-87-6 

104-51-8 
120-82-1 
.91-20-3 

87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2~Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichlor.o-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 101% 

dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

98.6% 
96. 7% 

100% 

ug /kg 
120 U 
120 U 

120 U 
120 U 

6,200 U 
120 U 
250 U 
620 U 
120 U 
120 U 

120 U 

620 U 

250 U 
620 U 

120 U 
120 U 
620 U 
120 U 

120 U 
120 U 
120 U 
120 U 

120 U 

120 U 
120 U 

120 U 

120 U 
120 U 
120 U 

250 U 

620 U 
620 U 
620 U 

ANALYTICAL. 
RESOURCES 'eJ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 101700MB 
LIMS ID: 00-19082 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 10/25/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 40 mg dry Wt Equiv 
Date Analyzed: 10/17/00 17:56 Percent Moisture: NA 

CAS Number Anal):'.te ug /kg 
74-87-3 Chloromethane 120 u 
74-83-9 Bromomethane 120 u 
75-01-4 Vinyl Chloride 120 u 
75-00-3 Chloroethane 120 u 
75-09-2 Methylene Chloride 380 u 
67-64-1 Acetone 620 u 
75-15-0 carbon Disulfide 120 u 
75-35-4 1,1-Dichloroethene 120 u 
75-31-3 l,1-Dichloroethane 120 u 
156-60-5 trans-1,2-Dichloroethene 120 u 
156-59-2 cis-1,2-Dichloroethene 120 u 
67-66-3 Chloroform 120 u 
107-06-2 1,2-Dichloroethane 120 u 
78-93-3 2-Butanone 620 u 
71-55-6 1,1,l-Trichloroethane 120 u 
56-23-5 Carbon Tet:rachloride 120 u 
108-05-1 Vinyl Acetate. 620 u 
75-27-4 Bromodichloromethane 120 u 
78-87-5 1,2-Dichloropropane 120 u 
10061-01- 5 cis-1,3-Dichloropropene 120 u 
79-01-6 Trichloroethene 120 u 
124-48-1 Dibromochloromethane 120 u 
79-00-5 1,1,2-Trichloroethane 120 u 
71-43-2 Benzene 120 u 
10061-02-6 trans-1,3-Dichloropropene 120 u 
110-75-8 2-Chloroethylvinylether 620 u 
75-25-2 Bromoform 120 u 
108-10-1 'l-Methyl-2-Pentanone (MIBK) 620 u 
591-78-6 2-Hexanone 620 u 
127-18-4 Tetrachloroethene 120 u 
79-31-5 1, 1., :>,, 2-Tetrachloroethane 120 u 
108-88-.3 Toluene 120 u 
108-90-'/ Chlorobenzene 120 u 
100-41-4 Ethylbenzene 120 u 
100-42-5 Styrene 120 u 
75-69-4 Trichlorofluoromethane 120 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 120 u 
1130-20-7 m,p-Xylene 120 u 

FORM-1 

ANALYTICAL (I 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 4 of 4 

Lab Sample ID: CH43N 
LIMS ID: 00-19082 
Matrix: Soil 

Data Release Authorized:~ 
Reported: 10/25/00 

Sample No: 
QC Report No: 

Project: 

Date Received: 

TP-10-6-10 
CH43-Kennedy Jenks 
Tacoma Metals 
996098.00 
10/09/00 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 10/17/00 

CONSTITUENT 
SAMPLE 

VALUE 
MATRIX SPIKE DUPLICATE 
1,1,2-Trichlorotrifluoroethan< 
m,p-Xylene < 

0-Xylene < 
1,2-Dichlorobenzene < 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 

< 

< 

< 

< 

< 
< 

< 

< 

1,1,1,2-Tetrachloroethane < 

1,2-Dibromo-3-chloropropane < 

1,2,3-Trichloropropane < 

trans-1,4-Dichloro-2-butene < 

1,3,5-Trimethylbenzene < 
1,2,4-Trimethylbenzene < 

Hexachlorobutadiene < 

Ethylene Dibromide < 

Bromochloromethane < 

2,2-Dichloropropane < 
1,3-Dichloropropane < 

rsopropylbenzene < 

n-Propylbenzene < 

Bromobenzene < 
2-Chlorotoluene < 
4-Chlorotoluene < 

tert-Butylbenzene < 

sec-Butylbenzene < 
4-Isopropyltoluene < 

n-Butylbenzene < 
1,2,4-Trichlorobenzene < 
Naphthalene < 

1,2,3-Trichlorobenzene < 

Reported in ug/kg-dry-Wt 

154. 
l.54. 
3.54. 

l.54. 
154. 
154. 
7690 
154. 
308. 
769. 
154. 
154. 
154. 
769. 
308. 

769. 
154. 
154. 
769. 
l.54. 
154. 
154. 
154. 
154. 
154. 
154. 
J.54. 
154. 
154. 
154. 
l.54. 
308 . 
769. 
769 . 
769. 

SPJ:KE 
VALUB 

7580 
15000 

7720 
7370 
7120 
7220 

48500 
9690 
8830 
7920 
7220 
7910 
7650 
7880 
7420 
71.80 
6940 
6860 
7200 
8180 
7780 
7150 

7660 
6980 
6780 
7380 
6630 
7000 

6970 
6910 
6940 
6630 
7170 
8280 
7570 

FORM-III 

SPIKE 
·AMT 

7690 
15400 

7690 
7690 
7690 
7690 

38500 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 

ANALYTICAL ta.. 
RESOURCES~ 

Consul~iPORATED 

% 
RECOVERY 

98.5% 
97.5% 

100% 
95.8% 
92.6% 
93.9% 

126% 
126% 
115% 
103% 

93.9% 
103% 

99.4% 
102% 

96.5% 
93.3% 
90. 4.% 
89.2% 
93.6% 

l.06% 
101% 

93.0% 
99.6% 
90.7% 
88.1% 
95.9% 
86.2% 
91.0% 
90.6% 
89.8% 
90.2% 
86.2% 
93.2% 

108% 
98.4% 

RPD 

5. 9% 

6.9% 
8.1% 
9.4% 
8.4% 
9.0% 

15% 
5.4% 
2.6% 
0.8% 
7.8% 

10% 
7.3% 
9.3% 
4.3% 
2.8% 
6.8% 
6.0% 

15% 
13% 

7.9% 
9. 0%' 

5.0% 
4.8% 
6.2% 
7.4% 
2.3% 
6.2% 
8.0% 
8.4% 

10% 
10% 
13% 
16% 
13% 



ORGANICS ANALYS7S DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 3 of 4 

Lab Sample ID: CH43N 
LIMS ID: 00-19082 
Matrix: Soil 

Data Release Authorized:~ 
Reported: 10/25/00 

Sample No: 
QC Report No: 

Project: 

Date Received: 

TP-10-6-10 
CH43-Kennedy Jenks 
Tacoma Metals 
996098.00 
10/09/00 

MATRIX SPIKE/MATRIX SPIKE DUPLICATB RECOVERY 
Date Analyzed: 10/17/00 

CONSTITUENT 
MATRIX SPIKE DUPLICATE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichlorornethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibrornochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 

Reported in ug/kg-dry-Wt 

SAMPLE 
VALUE 

< 154. 
< 154. 
< 154. 
< 154. 
< 462. 
< 769. 
< 154. 
< 154. 
< 154. 
< 154. 
< 154. 
< 154. 
< 154. 
< 769. 
< 154. 
< 154. 
< 769. 
< 154. 
< 154. 
< 154. 
< 154 . 
< 154 . 
< 154 . 
< 154 . 
< 154 . 
< 769 . 
< 154 . 
< 769. 
< 769. 
< 154 . 
< 154 . 

1820 
< 154 . 
< 154 . 
< 154 . 
< 154 . 

SPJ:KE 

VALUE 

6540 
6770 
4380 
6490 
6750 

36000 
11100 

5940 
7110 

6880 
7680 
7630 
7520 

39700 
7420 
6720 
6920 
7580 
8230 
7370 
7350 

7520 
7940 
7580 
7480 
8050 
7980 

41700 

38600 
6950 
7400 
9080 
7510 
7280 
7720 
5660 

FORM-:I'.I:I 

SPIKE 
AMT 

7690 
7690 
7690 
7690 
7690 

38500 
7690 
7690 
7690 
7690 
7690 
7690 
7690 

38500 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 

38500 
38SOO 

7690 
7690 
7690 
7690 
7690 
7690 
7690 

ANALYTICAL ~ 
RESOURCES~ 

Consul~~PORATED 

% 
RECOVERY 

85.0% 
88.0% 
56.9% 
84.4% 
87. 8% 
93.6% 

144% 
77.2% 
92.4% 
89.4% 
99.8% 
99.2% 
97.8% 

103% 
96.5% 
87.4% 
90.0% 
98.5% 

107%' 
95.8%' 
95.6% 
97.8% 

103% 
98.5% 
97.2% 

105% 
1.04% 

108% 
100% 

90.4% 
96.2% 
94.4% 
97.6% 
94.6% 

l.00% 
73.6% 

RPD 

6.8\ 
o.n 
6.oi 
6.9\ 
3.si 
5.H 
3. 5~ 
4. 4~ 

7. 0~ 

7.2~ 
7.79. 

7. 8~ 

9. 81 
6. 3~ 
9 ..• 

8 
7.4~ 
9.H 
9. 4~ 

10~ 
9. 5~ 

8. l~ 

9. 6~ 
6. 4~ 

l.l~ 

8. 31 
131 

7 .61 

4 .41 

8 .61 
4 .8! 

13! 

7. 9! 

7 .5! 

9. Q! 

7 .4! 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 4 

Lab Sample ID: CH43N 
LIMS ID: 00-19082 
Matrix: Soil 

Data Release Authorized~ 
Reported: 10/25/00 

Sample No: 
QC Report No: 

Project: 

Date Received: 

TP-10-6-10 
CH43-Kennedy Jenks 
Tacoma Metals 
996098.00 
10/09/00 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 10/17/00 

CONSTITUENT 
MATRIX SPIKE 
1,1,2-Trichlorotrifluoroethan< 
m,p-Xylene < 

0-Xylene < 

1,2-Dichlorobenzene < 

1,3-Dichlorobenzene < 

1,4-Dichlorobenzene < 

Acrolein < 
Methyl Iodide < 

Bromoethane < 
Acrylonitrile < 

1,1-Dichloropropene < 

Dibrornornethane < 

1,1,1,2-Tetrachloroethane < 

1,2-Dibromo-3-chloropropane < 

1,2,3-Trichloropropane < 

trans-1,4-Dichloro-2-butene < 

1,3,5-Trimethylbenzene < 
1,2,4-Trimethylbenzene < 

Hexachlorobutadiene < 

Ethylene Dibromide < 

Bromochloromethane < 

2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Reported in ug/kg-dry-Wt 

< 

< 
< 

< 

< 
< 

< 

< 
< 

< 

< 

< 

< 

< 

SAMPLE 
VALUE 

154 . 
154. 
154 . 
154 . 
154 . 
154. 
7690 
154 . 
308 . 
769 . 
154 . 
154 . 
154 . 
769. 
308. 
769. 
154. 
154. 
769. 
154. 
154. 
154. 
154. 
154. 
154. 
154. 
154. 
154. 
1S4. 
154. 
154. 
308. 
769. 
769. 
769. 

SPIKE 
VALUE 

7140 
14000 

7090 
6710 
6550 
6600 

41700 
9180 
8620 
7860 
6680 
7140 
7110 
7150 
7110 
6980 
6480 
6460 
6220 
7140 
7180 

6540 
7290 
6650 
6370 
6850 
6480 
6580 
6430 
6350 
6250 
6000 
6290 
7050 
6630 

FORM-III 

SPIKE 
AMT 

7690 
15400 

7690 
7690 
7690 
7690 

38500 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 

ANALYT(CAL. 
RESOURCES~ 

Consul~~PORATED 

% 
RECOVERY 

92.8% 
91. 0% 

92.2% 
87.2% 
85.2% 
85.8% 

108% 
119% 
112% 
102% 

86.8% 
92.8% 
92.4% 
93.0% 
92.4% 
90. 7% 

84.2% 
84.0% 
80.9% 
92.8% 
93.3% 
85.0% 
94. 8% 
86 .4% 

82.8% 
89.0% 
84.2% 
85.5%' 
83.6% 
82.6% 
81.2% 
78.0% 
81.8% 
91.6% 
86.2% 

RPD 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 4 

Lab Sample ID: CH43N 
LIMS ID: 00-19082 
Matrix: Soil 

Data Release Authorized~ 
Reported: 10/25/00 

Sample No: 
QC Report No: 

Project: 

Date Received: 

TP-10-6-10 
CH43-Kennedy Jenks 
Tacoma Metals 
996098.00 
l.0/09/00 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 10/17/00 

CONSTITUENT 
MATRIX SPIKE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 

Reported in ug/kg-dry-Wt 

SAMPLE 
VALUE 

< 154. 
< 154. 
< 154. 
< 154. 
< 462. 
< 769. 
< 154. 
< 154. 
< 154. 
< 154. 
< 154. 
< 154. 

< 154. 

< 769. 
< 1.54 . 

< 154. 
< 769. 
< 154. 

< 154. 

< 1S4. 
< 154. 
< 154. 
< 154. 
< 154. 
< 154. 
< 769. 
< 154. 

< 769. 
< 769. 
< 154. 
< 154. 

l.820 
< 154. 
< 154. 
< 154. 
< 154. 

SPIKE 
VALUE 

6110 
6720 
4120 
6060 
6520 

34200 
10700 

5680 
6630 
6400 
7110 
7060 
6820 

37200 
6780 
6170 
6430 
6920 
7490 
6660 
6690 
6940 
7200 
7110 
6680 
7430 
7050 

38500 
36800 

6380 
7050 
8170 
6940 
67SO 
7030 
5260 

FORM-I.II 

SPIKE 
AMT 

7690 
7690 
7690 
7690 
7690 

38500 
7690 
7690 
7690 
7690 
7690 
7690 
7690 

38500 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 
7690 

38500 
38500 

7690 
7690 
7690 
7690 
7690 
7690 
7690 

ANALYTICAL /j! 
RESOURCES \g 

Consul~§PORATED 

% 

RECOVERY 

79.4% 
87 .4% 
53.6% 
78.8% 
84.8% 
88.9% 

139% 
73.8% 
86.2% 
83.2% 
92.4% 
91.8% 
88. 7% 
96.7% 
88.1% 
80.2% 
83.6% 
90.0% 
97 .4% 
86.6% 
87.0% 
90.2% 
93.6% 
92.4% 
86.8% 
96.6% 
91.6% 

100% 
95.7% 
82.9% 
91.6% 
82.6% 
90.2% 
87.8% 
91.4% 
68 .4% 

RPD 



ORGANICS .ANALYSIS DATA SHEBT 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-10-6-10 

Lab Sample ID: CH43N-MSD 
LIMS ID: 00-19002 
Matrix: Soil 

SPIKE DUPLICATE 
QC Report No: CH43-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 10/25/00 

Date Sampled: 10/05/00 
Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 32 mg dry Wt 
Date Analyzed: 10/17/00 20:33 Percent Moisture: 17.0% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 

74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2~Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 104% 
dB-Toluene 102% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

103% 
101% 

ug /kg 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-10-6-10 

Lab Sample ID: CH43N-MSD 
LIMS ID: 00-19082 
Matrix: Soil 

SPIKE DUPLICATE 
QC Report No: CH43-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized:~ Date Sampled: 10/05/00 

Reported: 10/25/00 - Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 32 mg dry Wt 
Date Analyzed: 10/17/00 20:33 Percent Moisture: 17.0% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
7S-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 

56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichlaroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachlor.oethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 

ANAL YTfCAL dii!J. 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-10~6-10 

MATRIX SPIKE 

Lab Sample ID: CH43N-MS 
LIMS ID: 00-19082 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorizedt~ 
Reported: 10/25/00 · 

Date Sampled: 10/05/00 
Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 32 mg dry Wt 
Date Analyzed: 10/17/00 20:07 Percent Moisture: 17.0% 

CAS Number 
95-47-6 
95-50-l. 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Acrolein 
Methyl Iodide 

Bromoethane 
Acrylonit.rile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

1,2,3-Trichloropropane 
trans-1, 4 ·-Dichloro-2-butene 
1,3,!i-Trimethylbenzene 
l, 2, 1-T:dmethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
l,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert.-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
l,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 102% 
dB-Toluene 99.6% 
Bromofluorobenzene 
d4 -· l, 2-Dichlorobenzene 

FORM-1 

102% 
100% 

ug /kg 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: TP-10-6-10 
MATRIX SPIKE 

Lab Sample ID: CH43N-MS 
LIMS ID: 00-19082 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/25/00 

Date Sampled: 10/05/00 
Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 32 mg dry Wt 
Date Analyzed: 10/17/00 20:07 Percent Moisture: 17.0% 

CAS Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
'71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 

75-69·4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromornethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-l,2-Dichloroethene 
cis-1,2-Dichloroethene 

Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
l,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK} 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

u g /kg 

ANALYTICAL .. 
RESOURCES 'ii 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-10-6-10 

Lab Sample ID: CH43N 

LIMS ID: 00-19082 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 10/25/00 J 

Date Sampled: 10/05/00 
Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 32 mg dry Wt 
Date Analyzed: 10/19/00 13:26 Percent Moisture: 17.0% 

CAS Number 
95-47-6 
95-50-l 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 . 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,S-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l.,2-Dichloroethane 106% 
d8-Toluene 102% 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-l. 

104% 

102% 

ug/kg 
150 U 

150 U 

150 U 

150 U 
7,700 U 

150 U 
310 U 

770 U 
150 U 

150 U 
150 U 
770 U 

310 U 
770 U 

150 U 

150 U 
770 U 
150 U 

150 U 
150 U 

150 U 
150 U 
150 U 
150 U 

150 U 

150 U 
150 U 
150 U 
150 U 
310 U 
770 U 
770 U 
770 U 

ANALYTICAL~ 
RESOURCES W!!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 

Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: TP-10-6-10 

Lab Sample ID: CH43N 
LIMS ID: 00-19082 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/25/00 

Date Sampled: 10/05/00 
Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 32 mg dry Wt 
Date Analyzed: 10/19/00 13:26 Percent Moisture: 17.0% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 

108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomet.hane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
Carbon Disulfide 
l,1-Dichloroethene 
1,1-Dichloroethane 
t.rans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l,l,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroet.hylvinylether 

Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
150 U 
150 U 
150 U 
150 U 
460 U 
770 U 

150 U 
150 U 
150 U 

150 U 
150 U 

150 U 
150 U 
770 U 
150 U 
150 U 
770 U 
150 U 
150 U 

150 U 
150 U 

150 U 
150 U 
150 U 
150 U 
770 U 
150 U 
770 U 

770 U 
150 U 
150 U 

l,800 

150 U 
150 U 
150 U 
150 U 
150 U 
150 U 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 

Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No: TP-9-4-6 

Lab Sample ID: CH43K 

LIMS ID: 00-19079 

Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized:~ 

Reported: l0/2S/OO 

Date Sampled: 10/04/00 

Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 0. 72 g dry Wt 

23.6% Date .Analyzed: 10/19/00 13:52 Percent Moisture: 

CAS Number 
95-47-6 

95-50-1 
541-73-l 

106-46-7 
107-02-8 
74-88-4 
74-96-4 

107-13-1 
563-58-6 
74-95-3 
630-20-6 

96-12-8 
96-18-4 

110-57-6 
108-67-8 
95-63-6 
87-68-3 

106-93-4 

74-97-5 
594-20-7 

142-28-9 

98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 

98-06-6 
135-98-8 
99-87-6 

104-51-8 

120-82-l 

91-~0-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 
Acrylonitrile 

1,1-Dichloropropene 

Dibromomethane 
1,1,1,2-Tetrachloroethane 

l,?.-Dibromo-3-chloropropane 

l,2,3-Trichlor.opropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 
Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 
4-Chlorotoluene 

tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 110% 

dB-Toluene 
Bromofluorobenzene 

d4-l,2-0ichlorobenzene 

FORM-1 

99. 7% 

101% 

103% 

ug /kg 
7 . 0 u 
7.0 u 
7.0 u 
7.0 u 
350 u 
7.0 u 

14 u 
35 u 

7.0 u 
7.0 u 
7.0 u 

35 u 
14 u 
3S u 

6.9 J 

6.8 J 

35 u 
7.0 u 
7.0 u 
7.0 u 
7.0 u 
7.0 u 
4.0 JM 

7.0 u 
7.0 u 
7.0 u 
4.2 J 

6.7 J 

7.0 u 
14 u 
3S u 
35 u 
35 u 

ANALYTICAL e 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Pagel of 2 Sample No: TP-9-4-6 

Lab Sample IO: CH43K 
LIMS ID: 00-19079 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~ 
Reported: 10/25/00 

Date Sampled: 10/04/00 

Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 0.72 g dry Wt 
Date Analyzed: 10/19/00 13:52 Percent Moisture: 23.6% 

CAS Number 
74-87-3 
74-83-9 

75-01-4 

75-00-3 
75-09-2 
67-64-l 

75-15-0 

75-35-4 

75-34-3 

156-60-S 
156-59-2 
67-66-3 

107-06-2 

78-93-3 

71-55-6 
56-23-5 
108-05-4 
75-27-4 
7B-87-5 

10061-01-5 
79-01-6 
l24-4B-l 

79-00-5 
71-43-2 
10061-02-6 

110-75-8 
75-25-2 

108-10-1 

591-78-6 
127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 

100-42-5 

75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromornethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
l,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,l,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochlorornethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Brornoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
7.0 U 

7.0 U 
7.0 U 
7.0 U 

21 U 

35 U 
8.9 
7.0 U 
7.0 U 

7.0 U 

7.0 U 
7.0 U 
7.0 U 

35 U 
7.0 U 
7.0 U 

35 U 
7.0 U 
7.0 U 

7.0 U 
7.0 U 
7.0 U 
7 .0 U 

7. 0 U 

7. 0 U 

35 U 

7.0 U 
35 U 
35 U 

7.0 U 
7.0 U 

130 
7 . 0 U 
7.0 U 
7.0 U 
7.0 U 

7.0 U 
12 J 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-9-0-1 

Lab Sample ID: CH43I 
LIMS ID: 00-19077 
Matrix: Soil 

QC Report No, CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/25/00 

Date Sampled: 10/04/00 
Date Received: 10/09/00 

Instrument: FINNS Sample 1\rnount: 36 mg dry Wt 
Date Analyzed: 10/17/00 18:48 Percent Moisture: 12.6% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 

630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibrornomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-But.ylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 106% 
d8-Toluene 98.8% 
Bromofluorobenzene 103% 
d4-1,2-Dichlorobenzene 100% 

FORM-1 

ug /kg 
140 u 
140 u 
140 u 
140 tJ 

7,000 u 
140 u 
280 u 
700 u 
140 u 
140 u 
140 u 
700 u 
280 u 
700 u 
490 
220 

700 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 

74 J 

280 u 
700 u 
710 
700 u 

ANALYTICAL ta., 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: TP-9-0-l 

Lab Sample ID: CH43r 
LIMS ID: 00-19077 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~.r 
Reported: 10/25/00 •· 

Date Sampled: 10/04/00 
Date Received: 10/09/00 

Instrument: FINN5 Sample Amount: 36 mg dry Wt 
Date Analyzed: 10/17/00 18:48 Percent Moisture: 12.6% 

CAS Number 
74-87-3 

74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 

56-23-S 
108-05-4 
75-27-4 
78-87-5 
10061-01 - 5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-1.8-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-1 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chlo roe thane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 

m,p-Xylene 

FORM-1 

ug /kg 
140 u 
140 u 
140 u 
140 u 
420 u 
700 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
700 u 
140 u 
140 u 
700 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
140 u 
700 u 
140 u 
700 u 
700 u 
140 u 
140 u 

98 J 

140 u 
140 u 
140 u 
140 u 
140 u 
140 u 

ANALYTICAL /a_ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-5-6-10 

Lab Sample ID: CH43C 
LIMS ID: 00-19071 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized:~ 
Reported, 10/25/00 

Date Sampled: 10/04/00 
Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 21 mg dry.Wt 
Date Analyzed: 10/19/00 12:54 Percent Moisture: 48.0% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 

95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
l,l-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 

Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 104% 
d8-Toluene 102% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

103% 
103% 

ug /kg 
230 U 
230 u 
230 u 
230 u 

12,000 u 
230 u 
470 u 

1,200 u 
230 u 
230 u 
230 u 

1,200 u 
470 u 

1,200 u 
360 

660 
1,200 u 

230 u 
230 u 
230 u 
230 u 
230 u 
230 u 
230 u 
230 u 
230 u 
230 u 
230 u 
750 
470 u 

1,200 u 
26,000 

l.,200 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: TP-5-6-10 

Lab Sample ID: CH43C 
LIMS ID: 00-19071 
Matrix: Soil 

QC Report No: 
Project: 

CH43-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized# 
Reported: 10/25/00 

Date Sampled: 
Date Received: 

10/04/00 
10/09/00 

Instrument: FINN5 Sample Amount: 21 mg dry Wt 
Date Analyzed: 10/19/00 12:54 Percent Moisture: 48.0% 

CAS Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09·2 
67-64-l 
75-15-0 
75-35-4 
7S-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 

78-93-3 
71-55-6 

56-23-5 
108-05-4 

75-27-4 
78-87-5 

10061-01-5 
79-01-6 
124-48-1 
79-00-5 

71-43-2 
10061-02-6 
110-75-8 
75-25-2 
109-10-1 

591-78-6 

127-18-4 
79-34-5 
l.08-88-3 

108-90-7 
100-41-4 
100-42-5 

75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-l,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichlorornethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l,l,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
l,l,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
l,l,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
230 U 

230 U 
230 U 
230 U 

700 U 

1,200 U 

230 U 
230 U 
230 U 
230 U 
230 U 

230 U 
230 U 

1,200 U 

230 U 
230 U 

1,200 U 
230 U 
230 U 
230 U 
230 U 

230 U 

230 U 

230 U 

230 U 
1,200 U 

230 U 
1,200 U 
1,200 U 

230 U 
230 U 

l,200 

230 U 
230 U 
230 U 
230 U 
230 U 
230 U 

ANALYTICAL /B. 
RESOURCES \g 
INCORPORATED 



SOIL VOLATILE SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: Soil QC Report 

Lab ID C1ient ID DCE TOL BFB DCB 

CH43C TP-5-6-10 104% 102% 103% 103% 

MB Method Blank 106% 103% 103% 102% 

CH43I TP-9-0-1 1.06% 99% 103% 100% 

CH43LCS Lab Cntrl Sample 103% 101% 104% 102% 

101900MB Method Blan}; 112% 99% 104% 102% 

CH43K TP-9-4-6 110% 100% 101% 103% 

CH43LCS Lab Cntrl Sample 103% 101% 104% 102% 

MB Method Blank 101% 99% 97% 100% 

CH43N TP-10-6-10 106% 102% 104% 102% 

CH43N-MS TP-10-6-10 102% 100% 102% 100% 

CH43N-MSD TP-10-6-10 104% 102% 103% 101% 

CH43LCS Lab Cntrl Sample 99% 99% 102% 99% 

LCS/MB LIMITS QC LIMITS 

(DCE) = 1,2-Dichloroethane-d4 (70-130) (70-130) 

(TOL) = Toluene-de (70-130) (70-130) 

(BFB) Bromofluorobenzene (70-130) (70-130) 

(DCB) 1,2-Dichlorobenzene-d4 (70-130) (70-130) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

FORM-II VOA-1 

No: CH43 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Lab Sample ID: CH43F 
LIMS ID: 00-19074 
Matrix: Soil 

Data Release Authorized:£& 
Reported: 10/23/00 t,/J-\{;-.,1 

Date extracted: 10/14/00 
Date analyzed: 10/19/00 16:54 
Instrument ID: ECDl 
Sample Amount: 10.7 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.5 

Sample No: TP-7-0-1 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/04/00 

Date Received: 10/09/00 

GPC·Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:10 
Percent Moisture: 10.5% 

Reported in Total ug/kg Dry Weight 

CAS Number Analyte Value 

12674-11-2 Aroclor 1016 370 u 
53469-21-9 Aroclor 1242 370 u 
1.2672-29-6 Aroclor 1248 4,300 

11097-69-1 Aroclor 1254 7,700 
11os6.:s2-s Aroclor 126'0 2,700 

lll.04-28-2 Aroclor 1221 740 u 
1.1141-16-5 Aroclor 1232 370 u 

PCB-Aroclor surrogate Recovery 

Decachlorobiphenyl NR 

Tetrachlorometaxylene 77 .5% 

Data Qualifiers 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of che analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-9-0-1 

Lab Sample ID: CH43I 
LIMS ID: 00-19077 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:'lr 
Reported: 10/23/00 ,~11-~{ .r-

Date extracted: 10/14/00 
Date analyzed: 10/19/00 17:22 
Instrument ID: ECD1 

996098.00 
Date Sampled: 10/04/00 

Date Received: 10/09/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 

No 
No 
Yes 

Sample Amount: 9.89 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7 .2 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Percent Moisture: 17.9% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-S Aroclor 126'0 
11104-28-2 Aroclor 1221 
11141-16-S Aroclor 1232 

PCB-Aroclor Surro~ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

97.2% 
53.8% 

Value 

40 u 
530 

40 u 
870 

l.,100 
81 u 
40 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CH430 
LIMS ID: 00-19083 
Matrix: Soil 

Data Release Authorized: qr 
Reported: 10/23/00 efr~I" 

Date extracted: 10/14/00 

Date analyzed: 10/19/00 17:51 

Instrument ID: ECDl 
Sample .Amount: 10.9 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.5 

Sample No: TP-11-0-1 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/05/00 

Date Received: l.0/09/00 

GPC,Cleanup: No 

Florisil Cleanup: No 
Acid Cleanup: Yes 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Percent Moisture: 8.9 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 

ll.096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 

11141-16-S Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 

Tetrachlorometaxylene 

Data Qualifiers 

NR 
88 . 0% 

Value 

36 U 

36 u 
520 

1,500 y 

1,100 

73 u 
36 u 

ANALYTICAL ta, 
RESOURCES \g 
INCORPORATED 

J Indicates an estimated value when that result is less than the 

calculated detection limit. 
E Indicates a value above the linear range of the detector. 

Dilution Required 
s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSXS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CH43R 
LIMS ID: 00-19086 

Matrix: Soil 

Data Release Authorized:t~ 

Reported: 10/23/00 jo\l," 
Date extracted: 10/14/00 

Date analyzed: 10/20/00 06:25 
Instrument ID: ECD1 
Sample .Amount: 
Final Ext Vol: 

pH: 

11.6 g-dry-wt 
4.0 mL 
7.6 

Sample No: TP-13-0-1 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/05/00 

Dace Received: 10/09/00 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 3.1 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

92.2% 
81. 5% 

Value 

34 u 
34 u 
34 u 

1,000 
1,900 E 

69 u 
34 u 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sample No: TP-13-0-l 
D:ILUTION 

Lab Sample ID: CH43RDL 
LIMS ID: 00-19086 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 

Data Release Authorized:(/1 { 
Reported: 10/23/00 f,{f'! ~ 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/05/00 
Date Received: 10/09/00 

Date extracted: 10/14/00 
Date analyzed: 10/20/00 13:28 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECDl 
l.l.6 g-dry-wt 
4.0 mL 
?.6 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:2 
Percent Moisture: 3.1 % 

Reported in Total ug/kg Dry Weight 

CAS Nmnber Analy te 

l.2674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
l.2672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Reeove!:Y 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

97.5% 
72.5% 

Value 

69 u 
69 u 
69 u 

1,000 
2,000 

140 u 
69 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

8 Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL 11/j_ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYS~S DATA SHEET 
PCB by GC/ECD 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CH43 
LIMS ID, 00-19069 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:(h" 
Reported: 10/23/00 /1.?'J/~ 

LABORATORY CONTROL SAMPLE SPIKE RBCOVERY 
Date extracted: 10/14/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

337 

996098.00 

SPIKE 
ADDED 

333 

' RBCOVERY 

101%-

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

111% 

112% 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH430 

LIM$ ID: 00-19072 

Matrix: Soil 

Data Release Authorizedtl}~ 
Reported: 11/02/00 ~ 

Sample No: TP-6-0-1 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/04/00 

Date Received: 10/09/00 

Percent Total Solids: 89 . 3% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES \gi 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL :mg/kg-dry 

3050 10/20/00 6010 10/30/00 7440-38-2 Arsenic 10 30 

3050 10/20/00 6010 10/30/00 7440-39-3 Barium 0.7 196 

3050 10/20/00 6010 10/30/00 7440-43-9 Cadmium 0 • -1 5.6 

3050 10/20/00 6010 10/30/00 7440-47-3 Chromium l 92 

3050 10/20/00 6010 10/30/00 7440-50-8 Copper 0.4 711 

3050 10/20/00 6010 10/30/00 7439-92-1 Lead 4 1,550 

CLP 10/20/00 747"1 10/24/00 7439-97-6 Mercury 0.04 0.50 

3050 10/20/00 6010 10/30/00 7782-49-2 Selenium 10 20 

3050 10/20/00 6010 10/30/00 7440-22-4 Silver 0.7 1.9 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH43C 
T~MS ID: 00-19071 
Matrix: Soil 

Data Release AuthorizeJ fiW~ 
Reported: 11/02/00 ~ 

Sample No; TP-5-6-10 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 
Date Sampled: 10/04/00 

Date Received: 10/09/00 

Percent Total Solids: 36.0% 

Prep Prep Analysis Analysis 

ANALYTICAL. 
RESOURCES "f!!l!/ 
INCORPORATED 

Meth Date Method Date CAS N\unber Allalyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 10 10 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.8 52.3 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.5 0.5 u 
3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 1 24 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.5 56.1 

3050 10/?.0/00 6010 10/29/00 7439-92-1 Lead 5 248 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.1 0.3 

3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 10 10 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.8 0.8 u 

U Analyte undetected at given RI, 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHBET 

TOTAL METALS 

Lab Sample ID: CH43B 
LIMS ID: 00-19070 
Matrix: Soil 

Data Release Authorizedtli~ 

Reported: 11/02/00 (_/ 

Sample No; TP-5-4-6 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996090.00 

Date Sampled: 10/04/00 
Date Received: 10/09/00 

Percent Total Solids: 76.6% 

Prep Prep Analysis Analysis 

ANALYTICAL /a. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number A:nalyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 6 6 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Bariwn 0.4 67.7 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.3 0.3 u 
3050 10/20/00 6010 10/29/00 7440~47-3 Chromium 0.6 38.2 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.3 37,3 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 3 56 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.05 0.20 

3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 6 6 lJ 

3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.4 0.4 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH43A 
LIMS ID: 00-19069 

Matrix: Soil 

Data Release Authori zed~~ 

Repo rted: 11/02/00 ~ 

Sample No: TP-5-01 

QC Report No: CH43-Kennedy Jenks Consultants 
Project, Tacoma Metals 

996098. 00 
Da te Sampled: 10/04/00 

Date Received: 10/09/00 

Percent Total Solids: 89 .6% 

Prep Prep Analysis Analysis 

ANALYTICAL. 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyta RL mg/kg - dry 

3050 1 0 /20/00 6 010 10/29/00 7440-38-2 Arsenic 5 5 u 
30 50 10/20/00 6010 10/29/ 00 74'10-39-3 Barium 0.3 59.4 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 0.2 u 
305 0 10/20/00 6010 10/29 /00 7440-47-3 Chromium 0.5 59.9 

3050 1 0/2 0/00 6010 10/29/00 7440-50-8 Copper 0.2 28 .0 

3050 10/20/00 6010 10/29/00 7439 -92 -1 Lead 2 8 

CLP 10/20/00 74 7 1 10/ 24 /00 743 9-97-6 Mercury o. os o.os u 
305 0 10/20/00 6010 10/29/00 7782-49-2 Selenium 5 5 

3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0. 3 0.4 

U Ana lyte undetecte d a t given RL 

RL Reporting L imi t 

FORM-I 



TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

ANALYTICAL /Iii. 
RESOURCES \g 
INCORPORATED 

Matrix: Soil QC Report No: CH43 

LIMS ID 

00-20186 

00-2.0186 
00-20186 

Lab ID Extracted Client ID MeArach 

CH43Q J.0/25/00 TP-12-0-lRE 75% 

CH43Q-MS 10/24 /00 TP-12-0-lRE-MS 77% 

CH43Q-MSD 10/24 /00 TP-12-0-lRE-MSD 76% 

(MeArach) = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(56-114) (42-113) 

ff Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

Page 2 for CH43 

FORM-II TPHD 

TOT OUT 

0 

0 
0 



Matrix: 

LIMS ID 

00-l9069MB 
00-19069LC 
00-19069 
00-19070 
00-19071 
00-19072 
00-19073 
00-19074 
00-19075 
00-19076 
00-19077 
00-19078 
00-19079 
00-19080MB 
00-19080LC 
00-19080 
00-19080 
00-19081 
00-19082 
00-19083 
00-19084 
00-19085 
00-19085 
00-19085 
00-19086 
00-19086 
00-19087 
00-19087 
00-19088 
00-20186MB 
00-20186LC 

Page l for 

TOTAL DIESEL HYDROCARBONS COMPOUND St1MMARY 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Soil QC Report No: CH43 

Lab ID Extracted Client ID MeArach TOT OUT 

102100MB 10/12/00 Method Blank 122%-* 1 

102100LC 10/12/00 Lab Control :).12% 0 

CH43A 10/12/00 TP-5-01 110% 0 

CH43B 10/12/00 TP-5-4-6 NR 0 

CH43C 10/12/00 TP-5-6-10 100% 0 

CH43D 10/12/00 TP-6-0-1 76% 0 

CH43E 10/12/00 TP-600-0-1 84% 0 

CH43F 10/12/00 TP-7-0-l 110% 0 

CH43G 10/12/00 TP-8-0-1 65% 0 

CH43H 10/12/00 TP-8-4-6 80% 0 

CH43I 10/12/00 TP-9-0-1 D 0 

CH43J 10/12/00 TP-800-4-6 75% 0 

CH43K 10/12/00 TP-9-4-6 68% 0 

102700MB 10/24/00 Method Blank 98% 0 

102700LC 10/24/00 Lab Control 78% 0 

CH43L 10/12/00 TP-10-0-1 79% 0 

CH43L-RE 10/26/00 TP-10-0-1-RE 78% 0 

CH43M 10/12/00 TP-10-4-6 50% 0 

CH43N 10/12/00 TP-10-6-10 D 0 

CH430 10/12/00 TP-11-0-1 D 0 

CH43P 10/12/00 TP-11-6-10 D 0 

CH43Q 10/12/00 TP-12-0-1 48% 0 

CH43Q-MS 10/12/00 TP-12-0-1-MS 56% 0 

CH43Q-MSD 10/12/00 TP-12-0-1-MSD 59% 0 

CH43R 10/12/00 TP-13-0-1 44% 0 

CH43R-DP 10/12/00 TP-13-0-1-DP 45% 0 

CH43S 10/12/00 TP-14-0-1 37%* 1 

CH43S-DP 10/12/00 TP-14-0-1-DP 27%* 1 

CH43T 10/12/00 TP-14-6-10 80% 0 

102500MB 10/26/00 Method Blank 86% 0 

102SOOLC 10/26/00 Lab Control 81% 0 

Control Sample 
QC LIMITS 2C LIMITS 

(MeArach) = Methylarachidate (56-114) (42-113) 

ff Column to be used to flag recovery values 

.. Values outside of required QC limits 

D System Monitoring Compound diluted out. 

CH43 

FORM-II TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Lab Sample ID: CH43SB 
LIMS ID: 00-20186 
Matrix: Soil 

QC Report No: CH43-KeIU1edy Jenks Consultants 
Project: Tacoma Metals 

\~ Data Release Authorized: \~~ 
Reported: 10/30/00 \J~\t) 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 10/26/00 
Date analyzed: 10/25/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 81.0% 

966098.00 

SPIKE 
FOUND 

lll 

Values reported in ppm (mg/kg) on a dry weight basis . 

FORM-II! 

SPIKE 
ADDBD 

100 

' RECOVERY 

111% 

ANALYTICAL /'jj 
RESOURCES~ 
INCORPORATED 



TOTAL D~ESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Lab Sample ID: CH43SB 
LIMS ID: 00-19080 

Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

. ,.,\~ 
Data Release Authorized: :\1>\J\ 
Reported: 10/30/00 ~\O 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 10/24/00 
Date analyzed: 10/27/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 78.0% 

996098.00 

SPIXB 
FOUND 

88.4 

Values reported in ppm (mg/kg) on a dry weight basis . 

FORM-III 

SPIKE 
ADDED 

100 

% 

RECOVERY 

88.4% 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 



TOTAL D~ESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Sample NO; TP-12-0-l 
Lab Sample ID; CH43Q 
LIMS ID; 00-20186 
Matrix; Soil 

QC Report No; CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 
Date Received: 10/09/00 

Data Release Authorized: -~~ 

Reported: 10/30/00 ,j>.-'d,.."tf>\ ' 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 10/24/00 
Date analyzed; 10/25/00 

CONSTITUENT 

MATRIX SPIKE 
Diesel Range Hydrocarbons 

MATRIX SPIKE DUPLICATE 
Diesel Range Hydrocarbons 

SAMPLE SPIKE 
VALUE VALUE 

J.6.6 125 

16.E 109 

TPHd Surrogate Recovery 

Matrix Spike 
Matrix Spike Dup 

Methylarachidate 
Methylarachidate 

Values reported in ppm {mg/kg) on a dry weight basis. 

FORM-:IIr 

SPIKE 
ADDED 

104 

104 

77 . 0% 
76.0% 

% 
RECOVERY 

104% 

88.8% 

RPD 

ANALYTtCAL la_ 
RESOURCES \g 
INCORPORATED 

16. 0% 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Lab Sample ID: CH43SB 
LIMS ID: 00-19069 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 

·\(N 
Data Release Authorized: Q{>)v 
Reported: 10/30/00 r: .. //--' 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 10/12/00 
Date analyzed: 10/21/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 112% 

996098.00 

SPIKE 
FOUND 

105 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

100 

\ 

RECOVERY 

105% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 

Sample No: TP-12-0-1 
Lab Sample ID: CH43Q 
LIMS ID: 00-19085 
Matrix: Soil 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996099.00 
Date Received: 10/09/00 

Data Release Authorized: o\~ 
Reported: 10/30/00 ~ \t)\'\ 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 10/12/00 
Date analyzed: 10/20/00 

SAMPLE SPIKE 
CONSTITUENT 

MATRIX SPIKE 
Diesel Range 

MATRIX SPIKE 
Diesel Range 

VALUE VALUE 

Hydrocarbons 17 . 2 25.B 

DUPLICATE 
Hydrocarbons 17.2 58.0 

TPHd Surrogate Recovery 

Matrix Spike 
Matrix Spike Dup 

Methylarachidate 
Methylarachidate 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

104 

104 

56 . 0% 

59.0% 

% 

RECOVERY 

8.3% 

39.2% 

RPO 

ANALYTICAL /m, 
RESOURCES ~ 
INCORPORATED 

130% 



TOTAL OXESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
ancl Motor Oil 

LIMS ID: 00-19088 QC Report No: 
Matrix: Soil Project: 

Data Release Authorized: \'lJ>\~\J Date Received: 

Reported: 10/30/00 ~-·~ 

CH43-Kennedy Jenks Consultants 
Tacoma Metals 
996098. 00 
10/09/00 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Date Date l>ilution Diesel *HC Mot.or Oil Surrogate 

Lab ID Sample ID Extracted Analyzed Factor Range ID Range R.ecoveJ:"y 

CH43T TP-14-6~10 10/12/00 10/21/00 l:l 48 NO 110 80.0% 

CH43MB Method Blank 10/26/00 10/25/00 1:1 5.0 u 10 u 86.0% 

CH43Q TP-12-0-lRE 10/25/00 10/25/00 l:l 17 NO 21 75.0% 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Metbyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit. 
s No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract . 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-19080 
Matrix: Soil 

Data Release Authorized: 

Reported: 10/30/00 ~~\~ 
\t:.\.., 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 10/09/00 

ANALYTICAL @ 
RESOURCes\g 
INCORPORATED 

Da.:.€ Date Dilution Diesel •HC Motor Oil Surrogate 

Lal> ID Sample ID Extracted Analyzed Factor Range ID Range Recovery 

CH43MB Method Blank 10/24/00 10/27/00 1:1 5.0 u 10 u 88.0% 

CH43L TP-10-0-1 10/12/00 10/25/00 1:1 64 NO 260 79.0% 

CH43LR TP-10-0-1 10/26/00 10/27/00 1:1 48 NO 230 78.0% 

CH43M TP-10-4-6 10/12/00 10/20/00 l:S 440 NO 2,000 50.0% 

CH43N TP-10-6-10 10/12/00 10/21/00 1:40 1,400 M.OIL 8,700 D 

CH430 TP-11-0-1 10/12/00 10/20/00 1:5 800 NO 2,400 40.0% 

CH43P TP-11-6-10 1.0/12/00 10/21/00 1:20 3,900 NO 8,500 D 

CH43Q TP-12-0-1 10/12/00 10/20/00 l:l 17 NO 17 48.0% 

CH43R TP-13-0-1 10/12/00 10/20/00 1:1 27 NO 59 44.0% 

CH43RD TP-13-0-1-DUPL 10/12/00 10/20/00 1:1 31 NO 83 45.0% 

CH43S TP-14-0-1 10/12/00 10/20/00 1:1 5.2 u NO 15 37.0% 

CJl43SD TP-14-0-1-DUPL 10/12/00 10/25/00 1:1 5.2 u NO 18 ,., . 0% 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation on total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 

NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank . 

FORM-1 TPBD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-19069 
Matrix: Soil 

Data Release Authorized: ?j)\~ 
Reported: 10/30/00 ~\~\ 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 10/09/00 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Date Date Dilution Diesel •HC Motor Oil Surrogate 

Lab ID Sample llJ Extracted Analyzed Factor Range ID Range Recovery 

CH43MB Method Blank 10/12/00 10/21/00 1:1 s.o u 10 u 122% 

CH43A TP-5-01 10/12/00 10/21/00 1:1 18 NO 21 110% 

CH43B TP-5-4-6 10/12/00 10/21/00 1:10 2,000 NO 2,300 NR 

CH43C TP-5-6-10 10/12/00 10/20/00 1:10 23,000 NO 8,600 100% 

CH43D TP-6-0-1 10/12/00 10/20/00 1:1 160 NO 210 76.0% 

CH43E TP-600-0-1 10/12/00 10/20/00 1:1 190 NO 220 84. 0% 

CH43F TP-7-0-1 10/12/00 10/20/00 1:5 330 NO 760 110% 

CH43G TP-8-0-1 10/12/00 10/20/00 1:5 440 MO 1,200 65.0% 

CH43H TP-8-4-6 10/12/00 10/20/00 1:1 32 NO 49 80.0% 

CH43I TP-9-0-1 10/12/00 10/20/00 1:20 1,900 NO 3,000 D 

CH43J TP-800-4-6 10/12/00 10/20/00 1:1 34 NO 70 75.0% 

CH43K TP-9-4-6 10/12/00 10/20/00 l:l 160 NO 250 68.0% 

Values reported in ppm {mg/kg) on a dry weight basis. 

Surrogate is Methyl•Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation on total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit . 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract . 
E Indicates a value above the linear range of the detector. Dilution required . 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank . 

FORM-1 TPHD 



SOIL AROCLOR SURROGATE SUMMARY 

Matrix: Soil QC Report No: CH43 

LIMS ID 

00-1.9069MB 

00-19069SB 
00-1906.9 
00-19074 
00-19077 
00-19083 
00-19086 
00-19086DL 

Lab ID 

101400MB 
101400SB 
CH43A 
CH43F 
CH43I 
CH430 
CH43R 

CH43R 

(TCMX) 
(DCBP} 

Project: 

Client ID 

Method Blank 
Lab Control 
TP-5-01 
TP-7-0-1 
TP-9-0-1 
TP-11-0-1 
TP-13-0-1 
TP-13-0-1-DL 

Tetrachloroam-xylene 
Decachlorobiphenyl 

Tacoma Metals 
996098.00 

TCMX fl: 

91.2% 

112%- .. 
96.0'{; 
77 .5% 

53.8% 
88.0% 
81.5% 

72.5% 

QC LIMITS 

(53-109) 
(54-127) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CH43 FORM-IX PCB 

DCBP 

89.5% 
111% 
105% 

NR 
97.2% 

NR 

92.2% 

97.5% 

# 

* 

* 

ANALYTICAL lj°j 
RESOURCES~ 
INCORPORATF" 

TOT OUT 

0 
1 
0 

1 
0 

1 

0 

0 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CH43MB 
LIMS ID: 00-19069 
Matrix: Soil 

Data Release Authorized:(~ 

Reported: 10/23/00 "'-/;J/"1!-

Date extracted: 10/14/00 
Date analyzed: 10/18/00 22:14 
Instrument ID: ECDl 
Sample Amount: 
Final Ext Vol: 

pH: 

12.0 g-dry-wt 
4.0 mL 
NA 

Sample No: Method Blank 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: NA 
Date Received: NA 

GPC.Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 

No 
No 
Yes 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor. J.232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

89.5% 
91.2% 

Value 

33 u 
33 u 
33 u 
33 u 
33 u 
67 u 
33 u 

ANALYTICAL. 
RESOURCES ":fi!I// 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH43E 
LIMS ID: 00-19073 

Matrix: Soil 

Data Release AuthorizedP'\'~ 
Reported: 11/02/00 l/ 

Sample No: TP-600-0-1 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/04/00 

Date Received: 10/09/00 

Percent Total Solids: 88.8% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/30/00 7440-38-2 Arsenic 10 30 

3050 10/20/00 6010 10/30/00 7440-39-3 Barium 0.7 208 

3050 10/20/00 6010 10/30/00 7440-43-9 Cadmium 0.4 4.9 

3050 10/20/00 6010 10/30/00 7440-47-3 Chromium 1 59 

3050 10/20/00 6010 10/30/00 7440-50-S Copper 0.4 237 

3050 10/20/00 6010 10/30/00 7439-92-l Lead 4 867 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.05 0.45 

3050 10/20/00 6010 10/30/00 7782-49-2 Selenium 10 20 

3050 10/20/00 6010 10/30/00 7440-22-4 Silver 0.7 2.1 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample TD: CH43F 
LIMS ID: 00-19074 

Matrix: Soil 

Data Release Authorized,)1}/ / 
Reported: 11/02/00 ~ 

Sample No: TP-7-0-1 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/04/00 

Date Received: 10/09/00 

Percent Total Solids: 90.9% 

Prep Prep Analysis Analysis 

ANALYTICAL e 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 1.0/29/00 7440-38-2 Arsenic 5 1.0 

3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.3 697 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 12 .3 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.5 103 

3050 10/20/00 601.0 10/29/00 7440-50-8 Copper 0.2 361 

3050 10/20/00 fiOlO 10/29/00 7439-92-1 Lead 2 796 

CLP 10/20/00 '/471 10/24/00 7439-97-6 Mercury 0.04 0.88 

3050 10/20/00 6010 10/29/00 '7782-49-2 Selenium s 8 

3050 10/?.0/00 6010 10/29/00 7440-22-4 Silver 0.3 1.5 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH43G 
LIMS ID: 00-19075 

Matrix: Soil 

Sample NO: TP-8-0-1 

QC Report No, CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/04/00 

Date Received: 10/09/00 

Data Release Authorized~~ 
Reported: 11/02/00 l/v 

Prep Prep Analysis .Analysis 

Percent Total Solids: 89 . 9% 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic s 5 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Bariwn 0.3 235 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 0.9 

3050 10/20/00 6010 10/2~/00 7440-47-3 Chromiwn 0.5 33.9 

3050 10/20/00 6010 -10/29/00 7440-50-8 Copper 0.2 41.0 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 2 31 

CLP 10/20/00 7471 10/24/00 -1439-97-6 Mercury 0.05 0.05 u 

3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 5 5 u 

3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.3 0.3 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH43H 

LIMS ID: 00-19076 

Matrix: Soil 

Data Release Authorize~~ 

Reported: 11/02/00 l/ 

Sample No: TP-8-4-6 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/04/00 

Date Received: 10/09/00 

Percent Total Solids: 80 . 1% 

Prep Prep Analysis Analysis 

ANALYTICAL (& 
RESOURCES~ 
INCORPORATEP 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 6 6 u 

3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.4 38.4 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 0.3 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.6 17.5 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.2 29.6 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 2 25 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.06 0.06 u 

3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 6 6 u 

3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.4 0.4 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANJ:CS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH43I 
LIMS ID: 00-19077 
Matrix: Soil 

Data Release Authorizect=/Jl,/. 
Reported: 11/02/00 l/-

Sample No: TP-9-0-1 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/04/00 

Date Received: 10/09/00 

Percent Total Solids: 82.4% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL :mg/kg-dry 

3050 10/20/00 6010 11/01/00 7440-38-2 Arsenic 30 40 

3050 10/20/00 6010 11/01/00 7440-39-3 Barium 2 1,990 

3050 10/20/00 6010 11/01/00 7440-43-9 Cadmium l 59 

3050 10/20/00 6010 11/01/00 7440-47-3 Chromium 3 132 

3050 10/20/00 6010 11/01/00 7440-50-8 Copper 1 1,260 

3050 10/20/00 6010 11/01/00 7439-92-1 Lead 10 1,960 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.04 0.90 

3050 10/20/00 6010 11/01/00 7782-49-2 Selenium 30 30 u 

3050 10/20/00 6010 11/01/00 7440-2.2-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH43J 

LIMS ID: 00-19078 

Matrix, Soil 

Sample No: TP-800-4-6 

QC Report No: CH43-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/04/00 
Date Received: 10/09/00 

Data Release Authorized~ 

Reported: 11/02/00 (;' -

Prep Prep Analysis Analysis 

Percent Total Solids, 89.0% 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic s 5 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.3 42.l 

3050 10/20/00 6010 10/'-9/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.5 15.7 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.2 47.8 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 2 26 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.05 o.os u 
3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 5 s u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.3 0.7 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORG.l\N'ICS .ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH43K 

LIMS ID: 00-19079 

Matrix: Soil 

Data Release Authori zed~v 
Reported: 11/02/00 l/' 

Sample No: TP-9-4-6 

QC Report No: CH43-Kennedy Jenks Consultants 

Project: Tacoma Metals 

996098.00 

Date Sampled: 10/04/00 

Date Received: 10/09/00 

Percent Total Solids: 73 . 8% 

Prep Prep Analysis Analysis 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS NUJnber Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 6 6 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Bariwn 0.4 224 

3050 10/20/00 6010 10/29/00 7440-43-9 cadmium 0.3 2.1 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.6 24.2 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.3 59.9 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 3 93 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.05 o.os u 
3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 6 6 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.4 0.4 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

INORGANICS 11.NALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-10-0-1 

Lab Sample ID: CH43L 
LIMS ID: 00-19080 
Matrix: Soil 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

Data Release Authorizedft,\ ~ 
Reported: 11/02/00 l} 

Prep Prep Analysis Analysis 

Meth Date Method Date 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

CLP 10/20/00 7471 10/24/00 

3050 10/20/00 60)0 10/29/00 

3050 10/20/00 6010 10/29/00 

CAS Number 

7440-38-2 

7440-39-3 
7440-43-9 
7440-47-3 
7440-50-8 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

CH43-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
10/04/00 
10/09/00 

Percent Total Solids: 89.4% 

Analyte RL mg/kg-dry 

Arsenic s 5 u 
:Barium 0.3 218 

Cadmium 0.2 4.2 

Chromium 0.5 49.2 

Copper 0.2 217 

Lead 2 460 

Mercury 0.04 0.54 

Selenium s 7 

Silver 0.3 o.s 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH43M 
LIMS ID: 00-19081 
Matrix: Soil 

Sample No: TP-10-4-6 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/05/00 

Date Received: 10/09/00 

Data Release Authorized,£1}~ 
Reported: 11/02/00 l;' 

Prep Prep Analysis Analysis 

Percent Total Solids: 90.8% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 5 5 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.3 61. 0 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 0.7 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.5 32.2 

1050 10/20/00 6010 · 10/29/00 7440-50-8 Copper 0.2 60.3 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 2 72 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.05 0.07 

3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 5 5 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.3 0.3 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



XNORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH43N 
LIMS ID: 00-19082 

Matrix: Soil 

Sample No: TP-10-6-10 

OC Report No: CH43-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: l0/05/00 

Date Received: 10/09/00 

Data Release Authorized:,/li~
Reported: 11/02/00 (!.,,/ 

Prep Prep Analysis Analysis 

Percent Total Solids: 82 . 9% 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Nwnber .Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7410-38-:! Arsenic 6 6 u 
3050 10/20/00 GOlO 10/29/00 7440-39-3 Barium 0.4 49.5 

3050 10/20/00 6010 10/29/00 7440-43-9 cadmium 0.2 0.4 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.6 28.8 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.2 29.3 

3050 10/20/00 6010 10/2.9/00 7439-92-l Lead 2 15 

CLP 10/20/00 7'171 10/24/00 7439-97-6 Mercury 0.06 0.06 u 
3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 6 6 u 
3050 10/20/00 6010 10/29/00 '}4 4 0 -22-4 Silver 0.4 0.4 u 

U Analyte undetected at given RL 

RL Reporting Limjt 

FORM-I 



:rNORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH430 
LIMS ID: 00-19083 

Matrix: Soil 

Sample No; TP-11-0-l 

QC Report No: CH43-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/0S/OO 

Date Received: 10/09/00 

Data Release Authorized ~ ~ 
Reported: 11/02/00 c_,).___.. 

Percent Total Solids: 90.4% 

Prep Prep Analysis Analysis 

ANALYTICAL /&_ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

30SO 10/20/00 6010 10/29/00 7440-38-2 Arsenic 5 s u 
3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.3 254 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 5.7 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium o.s 54.4 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.2 157 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 2 202 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury o.os 0.27 

3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 5 6 

3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.3 0.7 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-J: 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH43P 
LIMS ID: 00-19084 

Matrix: Soil 

Data Release Authorize~~ 
Reported: 11/02/00 {!,/ 

Sample No: TP-11-6-10 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/05/00 

Date Received: 10/09/00 

Percent Total Solids: 55.0% 

Prep Prep Analysis Analysis 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 .1>,rsenic 9 9 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.5 164 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.3 0.3 u 
3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.9 18.4 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.3 31.5 

3050 10/20/00 6010 10/29/00 7439-92-l Lead 3 57 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury O.OA 0.10 

3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 9 9 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.5 0.5 u 

U Analyt.e undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH43Q 
LIMS ID: 00-19085 
Matrix: Soil 

Data Release Authorized~~ 
Reported: 11/02/00 [,/._.. 

Sample No: TP-12-0-l. 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/05/00 

Date Received: 10/09/00 

Percent Total Solids: 96.2% 

Prep Prep Analysis Analysis 

ANALYTICAL /jj 
RESOURCES \g 
INCORPORATED 

Meth Date. Method Date CAS Number Anal.yte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic s 5 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.3 37.5 

30SO 10/20/00 6010 10/29/00 7440-43-9 cadmium 0.2 3.3 

30SO 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.5 19.4 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.2 21.3 

30SO 10/20/00 6010 10/29/00 7439-92-1 Lead 2 17 

CLP 10/20/00 7471 10/24/00 7439·97-6 Mercury 0.04 0.01 u 
3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 5 5 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.3 0.3 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGAN:ICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH43R 

LIMS ID: 00-19086 

Matrix: Soil 

Data Release Authorized/Jj,,:~ 

Reported: 11/02/00 ~ 

Sample No= TP-13-0-1 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/05/00 

Date Received: 10/09/00 

Percent Total Solids: 95 . 6% 

Prep Prep Analysis Analysis 

ANALYTICAL. 
RESOURCES 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 r:;010 10/29/00 7440-38-2 Arsenic s 5 u 
3050 10/20/00 6010 l0/29/00 7440-39-3 Barium 0.3 96.0 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 3.0 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.5 49.3 

30SO 10/20/00 t'iOlO 10/29/00 7440-50-8 Copper 0.2 266 

3050 10/20/00 6010 10/29/00 7439-92-l Lead 2 167 

CLP 10/20/00 7471. 10/24/00 7439-97-6 Mercury 0.04 0.71 

3050 10/20/00 6010 10/29/00 7'/82-49-2 Selenium 5 5 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.3 1.0 

U Analyte undetected at givP.n RL 

RL Reporting Limit 

FORM-I 



XNORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab sample ID: CH43S 
LIMS ID: 00-19087 
Matrix: Soil 

Data Release Authorize~~ 
Reported: 11/02/00 l/' 

Sample No: TP-14-0-1 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Percent Total Solids : 95.6% 

Prep Prep Analysis Anal.ysis 

ANALYTICAL ~ 
RESOURCES°@ 
INCORPORATED 

Meth Date Method Date CAS Nwnber Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 5 5 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.3 41.8 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.5 22.2 

3050 10/20/00 6010 • 10/29/00 7440-50-8 Copper 0.2 13.0 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 2 8 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.05 0.05 u 
3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 5 5 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.3 0.3 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANrcs ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH43T 
LIMS ID: 00-1908ij 

Matrix: Soil 

Data Release Authorized~1{V/ 

Reported, 11/02/00 l/ 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Percent Total Solids: 79.5% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES '(g/1 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 6 6 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.4 84.9 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 2.3 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium. 0.6 35.3 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.2 78.6 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 2 152 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury 0.06 0.07 

3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 6 6 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.4 0.4 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH43MB 
LIMS ID: 00-19070 

Matrix: .Soil 

Sample No~ Method Blank 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release AuthorizedrlfrV 
Reported: 11/02/00 ~ 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES \f!I!!!/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 5 5 u 
3050 10/'-0/00 6010 10/29/00 7440-39-3 Barium 0.3 0.4 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/20/00 6010 10/29/00 7440-47-3 Chromium o.s o.s u 
3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.2 0.2 

30$0 10/20/00 6010 10/29/00 7439-92-1 Lead 2 2 

CLP 10/20/00 7471 10/24/00 7439-97-6 Mercury o.os 0.05 u 
1050 10/20/00 6010 10/29/00 7782-49-2 Selenium 5 5 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 0.3 0.3 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 

TO'l'AL METALS 

Lab Sample ID: CH43LCS 
LIMS ID: 00-19070 

QC Report No: CH43-Kennedy Jenks Consultants 

Matrix: Soil 

Data Release Author.izeat:tl:A / ' 

Reported: 11/02/00 1 ~ ...._...... 
'-·· 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis 

Analyte Method 

Arsenic 6010 

Barium 6010 

Cadmium 6010 

Chromium 6010 

Copper 6010 

Lead 6010 

Mercury 7471 

Selenium 6010 

Silver 6010 

Project: Tacoma Metals 
99609B.OO 

Spike Spike 
mg/kg-dry Added 

210 200 

209 200 

51.1 50.0 

52.1 so.o 
54.4 50.0 

210 200 

1. O"l 1. 00 

210 200 

51.6 50.0 

'Q' codes: N = control limit not met 

Control Limits: B0 - 120% 

% 
Recovery 

105% 

104% 

102% 

104% 

109% 
105% 

107% 

105% 

103% 

ANALYTICAL /&, 
RESOURCES~ 
INCORPORATED 

Q 



INORGANIC ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-5-01 

Lab Sample ID: CH43A 
LIMS ID: 00-19069 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996096.00 
Date Received: 10/09/00 

Data Release Authorizec\/}1~ · · 

Reported: 11/02/00 1(./' 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Analysis Sample Duplicate 

Analyte Method mg/kg~dry mg/kg-dry RPD 

Arsenic 6010 s u 5 u 0.0% 

Barium 6010 59.4 72.7 20.1% 

Cadmium 6010 0.2 u 0.2 u 0.0% 

Chromium 6010 59.9 29.8 67.H 

Copper 6010 28.0 25.8 8.2% 

Lead 6010 8 9 11.8% 

Mercury 7471 o.os u 0.05 u 0.0% 

Selenium 6010 5 5 u 0.0% 

Silver 6010 0.4 0.3 u 28.6% 

'Q' codes: * control limit not met 

Control 
Li:init 

+/ - !:i 

+/- 20 % 

+/ - 0.2 

+/ - 7-0 % 

+/- 20 % 

+/ - 2 

+/- 0.05 

+/- s 
"I - 0.3 

L ~ RPD not valid, alternate limit detection limit 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Q 

L 

* 
L 

* 

L 

L 
L 

L 



INORGANrcs ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-5-01 
Lab Sample ID: CH43A 
LIMS ID: 00-19069 

QC Report No: CH43-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 
. _.,...Date 

Data Release Authorized;M~ 

Reported: 11/02/00 ~ 

MATRIX SPr:KE 

Analysis Sample 

Analyte Method mg/kg-dry 

Arsenic 6010 5 u 
Barium 6010 59.4 

Cadmium 6010 0.2 u 
Chromium 6010 59.9 

Copper 6010 28.0 

Lead 6010 8 

Mercury 7471 0.05 u 
Selenium 6010 5 

Silver 6010 0.4 

996098.00 
Received: 10/09/00 

QUALITY CONTROL REPQRT 

Spike Spike 
mg/kg•dry Added 

225 214 

298 214 

56.6 53.6 

87.8 53.6 

75.9 53.6 

236 214 

0.61 0.53 

231 214 

54.1 53.6 

'Q' codes: N control limit not met 

% 
Recovery 

105% 

111% 

106% 

52.1% 

89.4% 

107% 

115% 

106% 
100% 

H = %R not applicable, sample concentration too high 
* RPD control limit not met 

NA Not applicable - analyte not spiked 

Control Limits: Percent Recovery: 75-125% 
RPO: +/-20% 

FORM·V 

ANALYTICAL/&, 
RESOURCES 'eJ 
INCORPORATED 

Q 

N 



• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

November 1, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CH49 

DearTy: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Four soil samples were received in good condition on October 9, 2000. 
Selected samples were placed on hold at -18 degrees celcius pending further instruction. 

Selected samples were analyzed for volatiles referencing EPA 8260, PCBs referencing EPA 
8082, and total metals referencing EPA 6010/7471. Total diesel and motor oil range 
hydrocarbons were determined referencing WDOE method NWTPH-Dx. 

All samples were run as concentrated as possible for volatile organics to provide the lowest 
possible detection limits for the undetected analytes. Acetone was detected in the 10/18/00 
method blank. Associated sample results were qualified with a "B'' flag, indicating possible 
lab contamination. 

The TPH extractions technician noted that sample TP-15-0-1 was possibly double 
surrogated. The recovery ended up being 170%, confirming the technician's notes. The GC 
supervisor adjusted the final recovery to reflect half of the observed recovery. 

Initial analysis ofTP-15-0-1 for PCBs showed low surrogate recoveries. The sample was re
extracted past the holding time and was reanalyzed. · The secondary extract showed 
acceptable recoveries for both surrogates. Both runs are reported for your review. 

Other extracts analyzed for PCBs showed elevated recoveries for one of the two surrogates. 
As these extracts showed acceptable recoveries for at least one of the surrogates, no 
corrective action was taken. 

Barium and copper were detected in the metals method blank. As the sample concentrations 
were greater than 10 times the method blank concentration, no corrective action was 
required. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. RECEIVED 

NOV - 3 2000 
333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-752WJfiflederat Wey 

K/J No/Fila------
Route---------Retum To/By ______ _ 



Ty Schreiner 
Kennedy Jenks Consultants 
Tacoma Metals / AR1 Job CH49 
November 1, 2000 
Page2 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

~F'-jt-

Jeff J. Reitan 
Client Services Manager 
jeff@arilabs.com 

JJR/sl 
Enclosures 



QO ,... \ -t l VI ·11) UU ~ \ 0\-\ UJ 

w··qvi . 
:hain of Custody Record & Laboratory Analysis Request 
,, .Lot_l • Tum Around Requested: ___ _ 

eport to: -('-l ~ h/.f .. ·.v { Proj.Name: -t f:t,q,.,MA_ ~AJ ~ Analyses Requested 

ompany: V IMJ A .A /, V 1\ ld, Proj Number: l\~ I , i:i f,\ ~ . ~ 
'1 ddress: t;'~ ~.- ~,.tt. !,f Sampler: 
~ 

-;:, AL(/,.( v)ru;, \.Jt\ "'" c: "; }I. ~ 

0 u 
hone: z.< ~ ~'-7 4 , (Y5~ ;' Shipping Method: I r 

:r ,/\ 

"' ax. AirBill: ~ ..., 
c,.) 

a 

~ b- 1 0 
~ 
0 

Sample Sample Sample No Con- v ....) ? " :! 
Sample ID Date Time Matrix tainers --i N 0... 

'tt'-l 4-o-\ r~,; lei f>·co Sc.11- /}_ "' '/. "' ,, ... " T? ... l A - ·z..- ~ ~:u, 1-- x 
T1L I .\- - A - l.P 'i, ··. Le, .,., _ tx 
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tp. \c::; - ~ - l"O 110'. ? o ? K 
t"P- \V -o-t I 2,.·'. l,;' 2-, ')l X '>(" )( ')('.' 

-r · (, - 7_- 3, 1:tr0 )( 
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-fl7 - \ 1 -o- \ t: ~ 2- x ',,( y ')( 

.-(1' - t1 - 2,- ~ I ·'°'50 2- ~ 
tP .... \.1 - 4- lP '2:. rl/5 ~ )(. 

,w .... l.1 - Co - ,o ?,:'31 "2...- X 

Relinquished: Relinquished: 

(Signalure) (Signature) 

Printed name: Printed name: 

Company: Company: 

Dale: Time: Date: Time: 

Received by: Received by: 

Printed name: Printed name: 

CQfflpany: Company: 

Date: Time: Date: Tune: : .,I --,_. -

Analytical Resources, Incorporated 
Analytical Chemists and C.Onsultants 
400 Ninth Avenue North . 
Seattle. WA 98109-4706 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

~.; Qff) 
-

Special Instructions/Notes 

:p~ 
~~ 

µ-L-

L\..t.....l61fa v 

Number or Coolers: 

Cooler Temp(s): 

COC Seals Intact? -Bottles Intact? 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

ORGANICS ANALYSIS 
DATA REPORTING QUALIFIERS 

U Indicates the compound is undetected at the reported 
concentration. 

J Indicates an estimated value when the value is less than the 
calculated detection limit. 

N R Indicates the surrogate recovery cannot be reported due to 
matrix interference. 

E Indicates value reported exceeds the linear range of the 
detector. Sample dilution required. 

S Indicates no value reported due to saturation of the detector. 
Sample dilution required. 

Y Indicates raised detection limit due to background interference 
or activity on the instrument. 

NA Indicates compound not analyzed for. 

M Indicates an estimated value of analyte detected and confirmed 
by analyst with low spectral match parameters. 

B Indicates possible/probable blank contamination. Flagged 
when the analyte is detected in the sample and in the 
method blank. 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206·621-7523 fax 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-16-0-1 

Lab Sample ID: CH49B 
LIMS ID: 00-19102 
Matrix: Soil 

QC Report No: CH49-Keru1edy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/26/00 

Date Sampled: 10/06/00 

Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 0.51 g dry Wt 
Date Analyzed: 10/18/00 17:06 Percent Moisture: 7.9% 

CAS Number 
74-87-3 

74-83-9 

75-01-4 

75-00-3 
75-09-2 

67-64-l. 

75-15-0 

75-35-4 

75-34-3 
l.56-60-5 

156-59-2 
67-66-3 
10,-06-2 

,8-93-3 

71-S5-6 
56-23-5 
108-05-4 
75-27-4 

78-87-5 

10061-01-5 

79-01-6 
124-48-1 

79-00-5 
71-43-2 
10061-02-6 

110-75-8 

75-25-2 
108-10-l 
591-78-6 

127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 

76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 

cis-1,.2.-Dichloroethene 
Chloroform 
1,2-Dichloroethane 

2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Bthylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

u g /kg 
9.9 U 

9.9 U 

9.9 U 

9.9 U 
30 U 

140 B 

9.9 U 

9.9 U 
9.9 U 
9.9 U 
9.9 U 
9.9 U 

9.9 U 
49 U 

9.9 U 

9.9 U 

49 U 

9.9 U 

9.9 U 

9.9 U 
9.9 U 

9.9 U 
9.9 U 
9.9 U 
9.9 U 

49 U 
9.9 U 

49 U 

49 U 

9.9 U 
9.9 U 
720 
9.9 U 

15 
9. 9 U 
9. 9 U 

9.9 U 
56 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 

Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-16-0-1 

Lab Sample ID: CH49B 
LIMS JD: 00-19102 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/26/00 

Date Sampled: 10/06/00 
Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 0.51 g dry Wt 
Date Analyzed: 10/18/00 17:06 Percent Moisture: 7.9% 

CAS Number 
95-47-6 

95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74.-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
ll0-57-6 
108-67-8 
95-63-6 

87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28··9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 

104-51-8 
120-82·1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylhenzene 
l,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 107% 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-l 

98.5% 
97.4% 
97 .4% 

ug/kg 
20 

9.9 u 
9.9 u 
9.9 u 
490 u 
9.9 u 

20 u 
49 u 

9.9 u 
9.9 u 
9.9 u 
49 u 
20 u 
49 u 
83 

90 
49 u 

9.9 u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 
44 
26 y 

4. 9 u 
400 y 

49 u 

ANALYTICAL . 
RESOURCES \f!!I!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SBBBT 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: TP-160-0-1 

Lab Sample ID: CH49C 
LIMS ID: 00-19103 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/26/00 

Date Sampled: 10/06/00 
Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 0.55 g dry Wt 

Date Analyzed: 10/18/00 17:32 Percent Moisture: 15.3% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 

78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 

10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 

10061-02-6 
110-75-8 

75-25-2 
108-10-1 

591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 

2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromet.hane 
l,2-Dichloropropane 
cis-1,3-DichJ.oropropene 

Trichloroethene 
Dibromochloromethane 
1,l,2-Trichloroethane 

Benzene 
trans-1,3-Dichloropropene 
2-Chlcroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
l,l,2,2·Tetrachloroethane 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
l,l,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

u g /kg 
9 . 1 U 
9.1 U 

9.1 U 
9.1 U 

27 U 
45 U 

9.1 U 
9.1 U 

9.l U 
9.1 U 
9.1 U 
9.1 U 
9.1 U 
45 U 

9.1 U 

9.1 U 
45 U 

9.1 U 
9.1 U 

9.1 U 

9.1 U 

9.1 U 
9.1 U 
9.1 U 

9.1 U 

45 U 
9.1 U 
45 U 
45 U 

9.1 U 
9.1 U 
380 

9.1 U 

9.1 U 
9.1 U 
9.1 U 
9.1 U 
9.1 U 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 

Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-160-0-1 

Lab Sample ID: CH49C 
LIMS ID: 00-19103 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/26/00 

Date Sampled: 10/06/00 
Date Received: 10/09/00 

Instrument: FINNS Sample Amount: 0.55 g dry Wt 
Date Analyzed: 10/18/00 17:32 Percent Moisture: 15.3% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 

Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Tr.ichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 

Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichl.orobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

103% 
97 .1% 

97.6% 
99.9% 

ug /kg 
9 . 1 U 
9.1 u 
9.1 u 
9.1 u 
450 u 
9.1 u 

18 u 
45 u 

9.1 u 
9.1 u 
9.1 u 

45 u 
18 u 
45 u 

9.1 u 
9.1 u 

45 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 

18 u 
45 u 
45 (J 

45 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS PATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 101800MB 
LIMS ID: 00-19103 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 10/26/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample 1\rnount: 5.00 g dry Wt Equiv 
Date Analyzed: 10/18/00 12:30 Percent Moisture: NA 

CAS Number Anal):'.:t8 ug/kg: 

74-87-3 Chloromethane 1.0 u 
74-83-9 Bromomethane 1.0 u 
75-01-4 Vinyl Chloride 1.0 u 
75-00-3 Chloroethane 1.0 u 
75-09-2 Methylene Chloride 3.0 u 
67-64-1 Acetone 4 .2. J 

75-15-0 Carbon Disulfide 1.0 u 
75-35-4 l,l~Dichloroethene 1.0 u 
75-34-3 l,l-Dichloroethane 1.0 u 
156-60-5 trans-1,2-Dichloroethene 1.0 u 
156-59-2 cis-1,2-Dichloroethene 1.0 u 
67-66-3 Chloroform 1.0 u 
107-06-2 1,2-Dichloroethane l.O u 
78-93-3 2-Butanone s.o u 
71-55-6 1,1,1-Trichloroethane 1.0 u 
56-23-5 Carbon Tetrachloride 1.0 u 
108-05-4 Vinyl Acetate 5.0 u 
75-27-4 Bromodichloromethane 1.0 u 
78-87-5 1,2-Dichloropropane 1. 0 u 
10061-01-5 cis-1,3-Dichloropropene 1.0 u 
79-01-6 Trichloroethene l.O u 
124-48-1 Dibromochloromethane 1.0 u 
79-00-5 1,1,2-Trichloroethane 1.0 u 
71-43-2 Benzene 1. 0 u 
10061-02-6 trans-1,3-Dichloropropene 1. 0 u 
110-75-8 2-Chloroethylvinylether 5.0 u 
75-25-2 Bromoform 1.0 u 
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0 u 
S91-78-6 2-Hexanone 5.0 u 
127-18-4 Tetrachloroethene 1. 0 u 
79-34-5 1,1,2,2-Tetrachloroethane 1. 0 u 
108-88-3 Toluene 1. 0 u 
108-90-7 Chlorobenzene 1. 0 u 
100-41-4 Ethyl benzene 1. 0 u 
100-42-5 Styrene 1.0 u 
75-69-4 Trichlorofluoromethane 1.0 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 1.0 u 
1330-20-7 m,p-Xylene 1. 0 u 

FORM-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 101800MB 
LIMS ID: 00-19103 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 10/26/0o 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dry Wt Equiv 
Date Analyzed: 10/18/00 12:30 Percent. Moisture: NA 

CAS Number Anali te ug /kg 
95-47-6 a-Xylene 1.0 u 
95-50-1 1,2-Dichlorobenzene 1.0 u 
541-73-1 1,3-Dichlorobenzene 1.0 u 
106-16-7 1,4-Dichlorobenzene 1.. 0 u 
107-02-8 Acrolein 50 u 
74-88-4 Methyl Iodide l. 0 u 
74-96-4 Bromoethane 2.0 u 
107-13-1 Acrylonit.rile 5.0 u 
563-58-6 1,1-Dichloropropene l. 0 u 
74-95-3 Dibromomet.hane 1.. 0 u 
630-20-6 1,1,1,2-Tetrachloroethane 1. 0 u 
96-1.2-8 l,2-Dibromo-3-chloropropane 5.0 u 
96-18-4 1,2,3-Trichloropropane 2.0 u 
110-57-6 trans-1,4-Dichloro-2-butene 5.0 u 
108-67-8 1,3,5-Trimethylbenzene 1. 0 u 
95-63-6 1,2,4-Trimethylbenzene l.O u 
87-68-3 Hexachlorobutadiene 5.0 u 
106-93-4 Ethylene Dibromide 1.0 u 
74-97-5 Bromochloromethane l.O u 
594-20-7 2,2-Dichloropropane l.O u 
142-28-9 1,3-Dichloropropane 1.0 u 
98··82-8 Isopropylbenzene l.O u 
103-6S-l n-Propylbenzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
95-49-S 2-Chlorotoluene 1.0 u 
106-43-4 4-Chlorotoluene 1.0 u 
98-06-6 tert-Butylbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1.0 u 
99-87-6 4-Isopropyltoluene 1.0 u 
1.04-51-8 n-Butylbenzene 2.0 u 
120-82-1 1,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 5.0 u 
87-61-6 1,2,3-Trichlorobenzene 5.0 u 

Volatile Surrogate Recove:;y 
d4-1,2-Dichloroethane 1.11% 

dB-Toluene 100% 
Bromofluorobenzene 101% 
d4-l,2-Dichlorobenzene 102% 

FORM-1 

ANALYTICAL. 
RESOURCES V!!I!) 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CH49SB 
LIMS ID: 00-19103 
Matrix: Soil 
Data Release Authorized~ 
Reported: 10/26/00 
Date Analyzed: 10/18/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Brornodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

44.4 
47.8 
38.7 
44.2 
41.S 
199. 
81. 7 
44.8 
48.4 
47.2 

51.6 
50.4 
46.7 
231. 
52.9 
50.2 
42.3 
50.l 
52.6 
48.2 
51. 0 
49.9 
50.5 
51.2 

48.6 
48.8 
51.6 
240. 
233. 
52.8 
51.1 
51. 7 
51..3 
51.. 7 
52.9 
44.7 
61.5 
106. 
52.7 

FORM-III 

ANALYTICAL. 
RESOURCES':f!l!/ 
INCORPORATED 

CH49-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 
AMT RECOVERY 
50.0 88.8% 
50.0 95.6% 
50.0 77 .4% 

50.0 88.4% 
so.o 83.0% 

250 79.6% 
50.0 163% 
50.0 89.6% 
50.0 96.8% 
50.0 94.4% 
50.0 103% 
50.0 101% 
50.0 93.4% 

250 92.4% 
50.0 106% 
50.0 100% 
50.0 84.6% 
50.0 100% 
50.0 105% 
50.0 96.4% 
50.0 102% 
50.0 99.8% 
50.0 101% 
50.0 102% 
50.0 97.2% 
50.0 97.6% 
50.0 103% 

250 96.0% 
250 93.2%' 

50.0 106% 
50.0 102% 
50.0 103% 
50.0 103% 
50.0 103% 
50.0 106%' 
50.0 89. 4% 
50.0 123% 

100 106% 
50.0 105% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CH49SB 
LIMS ID: 00-19103 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 10/26/00 
Date Analyzed: 10/18/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibrorno-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

51.2 
51.6 

52.2 
283. 
58.4 
59.5 
49.8 
53.4 
49.9 
51.1 

49.8 

51. 0 
48.1 
51.6 
51. S 
50.3 
50.5 
50.4 
51.9 
50.2 
52.4 
52.5 
50.3 
54.7 
48.3 
50.8 
53.3 
53.3 
53.6 
51. 2 

50.9 
50.2 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

CH49-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 

AMT RECOVERY 
50.0 102% 
50.0 103% 
50.0 104% 

250 113% 
50.0 117% 

50.0 119% 
50.0 99.6% 
50.0 107% 
50.0 99.8% 
50.0 102% 
50.0 99.6% 
50.0 102% 
50.0 96.2% 
50.0 103% 
50.0 103% 
50.0 101% 
50.0 101% 
50.0 101% 
50.0 104% 
50.0 100% 
50.0 105% 
50.0 105% 
50.0 101%-

50.0 109% 
50.0 96.6% 
50.0 102% 
50.0 107% 
50.0 107% 
50.0 107% 
50.0 102% 
50.0 102% 
50.0 100% 

Spike Blank Surrogate Recovery 
d4-1,2-Dichloroethane 
dB-Toluene 
Brornofluorobenzene 
d4-l,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
FORM-III 

101% 
99.4% 
lOH 

98.0% 



SOIL VOLATILE SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: Soil QC Report 

Lab ID Client ID DCE TOL BFB DCB 

CH49B TP-16-0-1 107% 98% 97% 97% 

101800MB Method Blank 111% 100% 101% 102% 

CH49C TP-160-0-l 103% 97% 98% 100% 

CH49LCS Lab Cntrl Sample 101% 99% 101% 98% 

LCS/MB LIMITS QC LIMITS 
(DCE) "' l,2-Dichloroethane-d4 (70-130) (70-130) 

(TOL) Toluene-dB (70-130) (70-130) 

(BFB) "' Bromofluorobenzene (70-130) (70-130) 

(DCB) 1,2-Dichlorobenzene-d4 (70-130) (70-130) 

# Column to be used to flag recovery values 

... Values outside of required QC limits 

D system Monitoring Compound diluted out 

FORM-II VOA-1 

No: CH49 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 
0 

0 

0 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-19101 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:t\~\ 
Reported: 10/23/00 lJ\~\' 

Date Received: 10/09/00 

Date oat:e Dilution Oiesel •nc 

1,.:ib rn Samp le ID Extracted l\nalyzeci. Factor Range l::J 

CH49MB Method Blank 10/13/00 10/19/00 1:1 5.0 u 
CH49A TP-15-0-1 10/13/00 10/20/00 1:1 13 NO 

CH49B TP-16-0-1 10/13/00 10/20/00 1:20 2,600 NO 

CH49C TP-160-0-1 l.0/13/00 10/20/00 1:20 300 NO 

CH49D TP-17-0-1 10/13/00 10/20/00 1:20 300 NO 

Values reported in ppm (mg/kg) on a dry weight basis . 

Surrogate is Methyl-Arachidate. 

Consultants 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Motor Oil Surrogate 

Range Recovery 

10 u 96.0% 
30 85.0% 

2,500 D 

890 D 
1,200 D 

* ID indicates, in th?. opinion of the analyst, the petxoleum product with the best pattern 
match. 'NO' indicates that there was not: a good match for any of the requested products . 
Diesel guantitation on total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

U Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract:. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 

Lab Sample ID: CH49SB 
LIMS ID: 00-19101 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:((!! \. 
Reported: 10/23/00 (" J,} 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 10/13/00 
Date analyzed: 10/19/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 96 . 0% 

996098. 00 

SPIKE 
FOUND 

86.0 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

100 

% 

RECOVERY 

86.0% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



Mat.rix: 

LIMS ID 

00-19101MB 
00-19101LC 
00-19101 
00-19102 
00-19103 
00-19104 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

Soil QC Report No: 

Lab ID Extracted Client ID MeArach 

101900MB 10/13/00 Met.hod Blank 96%" 
101900LC 10/13/00 Lab Cont.rel 96% 

CH49A 10/13/00 TP-15-0-1 85% 

CH49B 10/13/00 TP-16-0-1 D 

CH49C 10/13/00 TP-160-0-1 D 

CH49D 10/13/00 TP-17-0-1 D 

Control Sample 

(MeArach) = Methylarachidat.e 
QC LIMITS QC LIMITS 
(56-114) 142-113) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

TOT OUT 

0 

0 

0 
0 
0 
0 

Page 1 for CH49 

FORM-II TPHD 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

CH49 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sample No: TP-15-0-1 

Lab Sample ID: CH49A 
LIMS ID: 00-19101 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Data Release Authorized:<,/,l Date Received: 10/09/00 

Reported: 10/25/00 tol>)/V 

Date extracted: 10/14/00 
Date analyzed: 10/19/00 22:08 
Instrument ID: ECD1 
Sample Amount.: 
Final Ext Vol: 

pH: 

11. 4 g-dry-wt 
4.0 mL 
7.3 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: S.1 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 35 u 
53469-21-9 Aroclor 1242 35 u 
12672-29-6 Aroclor 1248 35 u 
11097-69-1 Aroclor 1254 43 

11096-82-5 Aroclor 1260 58 

11104-28-2 Aroclor 1221 70 u 
11141-16-5 Aroclor 1232 35 u 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 34.2% 
Tetrachlorometaxylene 37.5% 

Data Qualifiers 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-15-0-1 
Reextract 

Lab Sample ID: CH49A-RE 
LIMS ID: 00-19101 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 

Data Re lease 7\u thori zed: t/~ 
Reported: 10/25/00 p/;~/;,, 

Date extracted: 10/21/00 
Date analyzed: 10/24/00 14:05 

Instrument ID: ECDl 
Sample Amount: 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098.00 

10/06/00 
10/09/00 

GPC Cleanup: 
Florisil Cleanup: 

Sulfur Cleanup: 

Final E!xt Vol: 
pH: 

11.4 g-dry-wt 
4.0 mL Cone/Dilution Factor: 
7.3 Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 35 

53469-21-9 Aroclo.r 1242 35 
126'+2-29-6 Aroclor 1248 35 

11097-69-1 Aroclor 1254 25 

11096-82-5 Aroclor 1260 33 

)1104-28-2 Aroclor 1221 70 

11141-16-5 Aroclor 1232 35 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 94 . 8% 

Tetrachlorometaxylene 93.0% 

Data Qualifiers 

No 
No 

No 
1:1 
5.1 % 

u 
u 
u 
J 

J 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix inter.ferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-16-0-1 

Lab Sample ID: CH49B 
LIMS ID: 00-19102 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Data Release Authorized:~/f 
Reported: 10/25/00 f<-hJ~~ 

Date Received: 10/09/00 

Date extracted: 10/16/00 
Date analyzed: 10/16/00 20:32 
Instrument ID: ECD1 
Sample Amount: 
Final Ext Vol: 

pH: 

1.75 g-dry-wt 
20 mL 
7.3 

Reported 

CAS Number 

12674-11-2 

53469-21-9 

12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 

11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Arocl.or 
Aroclor 
Aroclor 

GPC. Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight: 

Value 

1016 1,100 

1242 1,100 

1248 1,000 

1254 3,100 

1260 4,600 

1221 2,300 
1232 1,10() 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 118% 

Tetrachlorometaxylene 101% 

Data Qualifiers 

No 
No 
Yes 

Yes 
1:1 

13 .8% 

u 
u 
J 

u 
I) 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at: the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

A,NALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-160-0-1 

Lab Sample ID: CH49C 
LIMS ID: 00-19103 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Data Release Authorized:((-" · 
Reported: 10/25/00 1-h,~/ ... 

Date Received: 10/09/00 

Date extracted: 10/14/00 
Date analyzed: 10/19/00 22:46 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
9.94 g-dry-wt 
4.0 mL 
7.1 

Reported 

CAS Number 

12674-11-2 

53469-21-9 

12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

in Total 

Analyte 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Flo:dsil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 40 
1242 40 
1248 390 
1254 1,700 
1260 2,400 

1221 80 
1232 40 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

124% 

77.2% 

No 
No 
Yes 
Yes 

1:1 

17.3% 

u 
u 

B 

E 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-l. PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-160-0-l 
DILUTION 

Lab Sample ID: CH49CDL 
LIMS ID: 00-19103 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: ((.J. 
1 

Reported: 10/25/00 l"l,S C.... 

Date extracted: 10/14/00 
Date analyzed: 10/19/00 23:25 
Instrument ID: 
Sample Amount: 

ECD1 
9.94 g-dry-wt 
4.0 mL 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

No 
No 
Yes 
Yes 

1:2 Final Bxt Vol: 
pH: 7.1 Percent Moisture: 17.3% 

Reported in Total ug/kg 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroelor 1254 
11096-82-5 Aroc:lor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrog ate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Dry Weight 

Rec:ove:!:)'. 

130% 

77.5% 

Data Qualifiers 

Value 

80 u 
80 u 

400 
1,900 
2,700 

160 u 
80 U 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
!) Indicates the .surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL a. 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-17-0-1 

Lab Sample ID: CH49D 
LIMS ID: 00-19104 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Data Release Aut:horized: (1, / s· 
Date Received: 10/09/00 

Reported: 10/25/00 t•l~ " 

Date extracted: 10/14/00 
Date analyzed: 10/20/00 00:03 
Instrument ID: ECD1 
Sample Amount: 11.3 g-dry·wt 
Final Ext Vol: 

pH: 
4.0 mL 

7.3 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
110~7-69-1 
11096-82-5 
11104-?.8-2 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

Gl'C Cleanup: 

Florisil Cleanup: 
Acid Cleanup: 

Sulfur Cleanup: 
Cone/Dilution Factor: 

Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 35 
1242 35 
1248 430 
1254 670 

1260 1,400 

1221 71 

1232 35 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlor.ometaxylene 

Data Qualifiers 

103% 
77.5% 

No 
No 
Yes 
Yes 

1:1 

6.0 % 

u 
u 

E 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANrcs ANALYsrs DATA SHEET 
PCB by GC/ECD 

Srunple No: TP-17-0-l 
DILUTION 

Lab Sample ID: CH49DDL 
LIMS ID: 00-19104 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: 

Data Release Authorized: (\l~,, 
Reported: 10/25/00 (' \t 

Date Sampled: 
Date Received: 

Date extracted: 10/14/00 
Date analyzed: 10/20/00 00:41 
Instrument ID: ECD1 
Sample Amount: 

Tacoma Metals 
996098.00 
10/06/00 
1.0/09/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Final Ext Vol: 
pH: 

11. 3 g-dry-wt 
4.0 mL Cone/Dilution Factor: 

7.3 Percent Moisture: 

Reported in Total ug/kg Dry \lleight 

CAS Number Analyte Value 

12674-11-2 Aroclor 1016 71 

53469-21-9 Aroclor 1242 71 

126'72-2.9-6 Aroclor 1248 460 

11097-69-1 Aroclor 1254 720 

11096-82-5 Aroclor 1260 1,600 

11104-28-2 Aroclor 1221 140 

11141-16-5 Aroclor 1232 71 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

121% 
79.0% 

No 
No 
Yes 
Yes 

1:2 

6.0 % 

u 
u 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate 

FORM-1 PCB 



ORGANICS ANALYSrS DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CH49MB 
LIMS ID: 00-19101 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~/rr/ 
Reported: 10/25/00 p/:P(r 

996098.00 
Date Sampled: NA 

Date Received: NA 

Date extracted: 10/14/00 
Date analyzed: 10/18/00 22:14 
Instrument ID: ECDl 
Sample Amount: 
Final Ext Vol: 

pH: 

12.0 g-dry-wt 
4.0 mL 
NA 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

cone/Dilution Factor: 1:1 
Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

89.5% 
91.2% 

Value 

33 u 
33 u 
33 u 
33 u 
33 u 
67 u 
33 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL @ 
RESOURCES 'i!!I!/ 
lNCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CH49 
LIMS ID: 00-19101 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

oat.a Release Authorized: c{r ·1 

Reported: 10/25/00 1,\,S .I 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/14/00 

CONSTITUENT 

LABORATORY COt."TROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

337 

996098.00 

SPIKE 
ADDED 

333 

% 

RECOVERY 

101% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

111% 

112% 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CH49MB 

LIMS ID: 00-19102 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Data Release Authorized:(H · Date Received: NA 

Reported: 10/25/00 i'/j.,S/,.. 

Date extracted: 10/16/00 
Date analyzed: 10/16/00 19:36 
Instrument ID: ECD1 
Sample Amount: 2.00 g-dry-wt 
Final Ext Vol: 20 mL 

pH: NA 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
110.96-82-5 
11104-28-2 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

value 

1016 1,000 
1242 1,000 
1248 1,000 
1.254 1,000 

1.260 1,000 

1.221 2,000 
1212 1,000 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachloromet.axylene 

Data Qualifiers 

122% 
119%-

No 
No 
Yes 
Yes 

l.: 1 

NA 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYT(CAL flM. 
RESOURCES ~ 
INCORPORATED 

Lab Sample ID: CH49 
LIMS ID: 00-19102 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: l~i•l"' 
Reported: 10/25/00 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/16/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLB 

Aroclor 1242 

SPIKE 
FOUND 

10900 

996098. 00 

SPIKE 
ADDED 

10000 

% 

RECOVERY 

10n 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

124% 
122% 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CH49MB 
LIMS ID: 00-19103 
Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Data Release Authorized:(~ Date Received: NA 
Reported: 10/25/00 1.()~ i._ 

Date extracted: 10/21/00 
Date analyzed: 10/24/00 13:09 
Instrument ID: BCDl 
Sample Amount: 
Final Ext Vol: 

pH: 

12.0 g-dry-wt 
4.0 mL 
NA 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
111<1.1-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent. Moisture: 

ug/kg Dry Weight 

Value 

1016 33 
1242 33 

1248 33 

1254 33 

1260 33 

1221 67 
1232 33 

PCB-Aroclor Surros ate Recove;:y 

Decachlorobiphenyl 
Tetrachlorometa..'<y-lene 

Data Qualifiers 

98.2% 

102% 

No 

No 
Yes 
Yes 

1:1 
NA 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CH49 
LIMS ID: 00-19103 

Matrix: Soil 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: ( lr sl A 

Reported: 10/25/00 ~\• 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/21/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

318 

996098.00 

SPIKE 
ADDED 

333 

% 

RECOVERY 

95 . 4% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

102% 

1.07% 



SOIL AROCLOR SURROGATE SOMMARY 

Matrix: Soil QC Report No: CH49 

LIMS ID 

00-19101MB 
00-l9l01SB 
00-19101 
00-19101RE 
00-19102MB 
00-19102SB 
00-19102 
00-19103MB 
00-19103SB 
00-19103 
00-19103DL 
00-19104 
00-19104DL 

Lab ID 

101400MB 
101400SB 
CH49A 
CH49A 
101600MB 
101600SB 
CH49B 
102100MB 
102100SB 
CH49C 
CH49C 
CH4.9D 
CH49D 

(TCMX) 
(DCBP) 

Project: 

Client ID 

Method Blank 
Lab Control 
TP-15-0-1 
TP-15-0-1-RE 
Method Blank 
Lab Control 
TP-16-0-1 
Method Blank 
Lab Control 
TP-160-0-1 
TP-160-0-1-DL 
TP-17-0-1 
TP-17-0-1-DL 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

Tacoma Metals 
996098.00 

TCMX # 

91. 2% 
112% * 

37.5% * 
9:3. 0% 

119% * 
122% * 
101% 
102% 
107% 

77.2% 
77. 5% 
77.5% 
79.0% 

QC LIMITS 

( 53-109) 
(54-127} 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CH49 FORM-II PCB 

DCBP # 

89.5% 

111% 
34.2% * 
94.8% 

122% 
124% 
118% 

98.2% 
102% 
124% 
130% ... 
103% 
121% 

ANALYTICAL~ 
RESOURCES ~ 
INCORPORATED 

TOT OUT 

0 
1 
2 
0 
l 

l 

0 
0 
0 

0 
1 

0 
0 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH49A 
LIMS ID: 00-19101 
Matrix: Soil 

Data Release Authorized: ,~~ 

Reported: 10/31/00 ~ 

Sample No: TP-15-0-1 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Percent Total Solids, 94.7% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS NUDlber Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 5 5 u 
3050 10/20/00 6010 10/29/00 7440-39-3 Barium 0.3 42.6 

3050 10/20/00 6010 10/29/00 7440-43-9 cadmium 0.2 0.2 u 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 0.5 32.8 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 0.2 29.4 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead /. 79 

CLP 10/20/00 7471 10/20/00 7439-97-6 Mercury 0.04 0.04 u 

30SO 10/20/00 6010 10/29/00 7782-49-2 Selenium 5 5 u 
3050 10/20/00 ·6010 10/29/00 7440-22-4 Silver 0.3 0.3 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-16-0-1 

Lab Sample ID: CH49B 
LIMS ID: 00-19102 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorized.tPr~ 

Reported: 10/31/00 ~ 

Percent Total Solids: 

Prep Prep Analysis Analysis 

81. 9% 

ANALYTlCAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 30 40 

3050 10/20/00 6010 10/29/00 7440-39-3 Barium 2 999 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 1 45 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 3 105 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 1 804 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 10 2,590 

CLP 10/20/00 7471 10/20/00 7439-97-6 Mercury 0.05 1.82 

3050 10/20/00 6010 l.0/29/00 7782-49-2 Selenium 30 30 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 2 2 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH49C 

LIMS ID: 00-19103 

Matrix: Soil 

Data Release AuthorizedfJ 
Reported: 10/31/00 

Sample No: TP-160-0-l 

QC Report No: CH49-Kennedy Jenks consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/06/00 

Date Received: 10/09/00 

Percent Total Solids : 79.3% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date C.AS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/29/00 7440-38-2 Arsenic 30 30 

3050 10/20/00 6010 10/29/00 7440-39-3 Barium 2 592 

3050 10/20/00 6010 10/29/00 7440-43-9 Cadmium 1 22 

3050 10/20/00 6010 10/29/00 7440-47-3 Chromium 3 85 

3050 10/20/00 6010 10/29/00 7440-50-8 Copper 1 1,210 

3050 10/20/00 6010 10/29/00 7439-92-1 Lead 10 2,040 

CLP 10/24/00 7471 10/24/00 7439-97-6 Mercury o.os 2.19 

3050 10/20/00 6010 10/29/00 7782-49-2 Selenium 30 30 u 
3050 10/20/00 6010 10/29/00 7440-22-4 Silver 2 2 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-:t 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH49D 
LIMS ID: 00-19104 

Matrix: Soil 

Sample No: TP-17-0-1 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorized:~~ 

Reported: 10/31/00 ~ 

Percent Total Solids : 91.5% 

Prep Prep Analysis Analysis 

ANALYTICAL ,&\ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/20/00 6010 10/30/00 7440-38-2 Arsenic so 60 

3050 10/20/00 6010 10/30/00 7440-39-3 Barium 3 272 

3050 10/20/00 6010 10/30/00 7440-43-9 Cadmium 2 15 

3050 10/20/00 6010 10/30/00 7440-47-3 Chromium 5 120 

3050 10/20/00 6010 10/30/00 7440-50-8 Copper 2 2,930 

3050 10/20/00 6010 10/30/00 7439-92-1 Lead 20 1,470 

CLP 10/20/00 7471 10/20/00 7439-97-6 Mercury 0.05 0.40 

3050 10/20/00 6010 10/30/00 7782-49-2 Selenium 50 50 tJ 

3050 10/20/00 6010 10/30/00 7440-22-4 Silver 3 3 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANXCS ANALYSrS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH49MB 
LIMS ID: 00-19101 

Matrix: Soil 

Sample No: 

QC Report No: 
Project: 

Date Sampled, 
Date Received: 

Data Release Authorized~~ 
Reported: 10/31/00 ~ 

Prep Prep Analysis Analysis 

Meth Date Method Date 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

CLP 10/20/00 74'/l ]0/20/00 

3050 10/20/00 6010 10/29/00 

3050 10/20/00 6010 10/29/00 

CAS Number 

7440-38-2 

7440-39-3 
7440-43-9 
7440-47-3 
7440-50-8 
7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Method Blank 

ANALYTICAL ~ 
RESOURCES V!!!!!J 
INCORPORATED 

CH49-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

NA 

NA 

Percent Total Solids: NA 

Analyte RL mg/kg-dry 

Arsenic 5 5 u 
Barium 0.3 0.4 

Cadmium 0.2 0.2 u 
Chromium o.s 0.5 u 
Copper 0.2 0.2 
Lead 2 2 {J 

Mercury 0.05 o.os u 
Selenium 5 5 u 
Silver 0.3 0.3 u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH49LCS 
LIMS ID: 00-19101 
Matrix: Soil 

Data Release Authorized& 
Reported: 10/31/00 

\;. 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spike % 

Analyte Method mg/kg-dry Added Recovery 

Arsenic 6010 199 200 99.5% 

Barium 6010 193 200 96.5% 

Cadmium 6010 49.0 50.0 98.0% 

Chromium 6010 50.5 50.0 101% 

Copper 6010 50.l so.a 100% 

Lead 6010 199 200 99.5% 

Mercury 7471 0.90 1. 00 90.0% 

Selenium 6010 202 200 101% 

Silver 6010 48.6 50.0 97.2% 

'Q' codes: N = control limit not met 

Control Limits: 80-l?.0% 

FORM-VI:I 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 

Q 



INORGANXCS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CH49MB 
LIMS ID: 00-19103 
Matrix: Soil 

Data Release Authorized~~-
Reported: 10/31/00 [Jv-

Sample No: 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

Prep Prep 
Meth Date 

Analysis Analysis 
Method Date CAS Number 

CLP 10/24/00 7470 10/24/00 7439-97-6 

U Analyte undetected at given RL 

RL Limit of Detection 

FORM-I 

Method Blank 

ANALYTICAL ta.._ 
RESOURCES~ 
INCORPORATED 

CH49-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 
NA 

Percent Total Solids: NA 

Analyte RL mg/kg-dry 

Mercury 0.05 o.os u 



INORG.ANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CH19LCS 
LIMS ID: 00-19103 
Matrix: Soil 

Data Release Authorized ~ -~ 

Reported: 10/31/00 ~ 

QC Report No: CH49-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

BLANK SPIKE QUALITY CONTROL REPORT 

Allalyte 

Mercury 

'Q' codes: 

Control Limits: 

Analysis 
Method 

7471 

Spike 
mg/kg-dry 

1. 01 

N = control limit not met 

80-120% 

FORM-VII 

Spike 

Added 

1. 00 

% 

Recovery 

101% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Q 



• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

November 20, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CI24 

Dear Ty: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Forty-eight soil samples were received in good condition on October 13, 
2000. Per instruction, selected samples were placed on hold at -18 d~grees celcius. The 
remaining samples were analyzed for volatiles referencing EPA 8260, PCBs referencing EPA 
8082, and total metals referencing EPA 6010/7471. Total diesel and motor oil range 
hydrocarbons were determined referencing WDOE method NWTPH-Dx. 

All samples for volatile analysis were run as concentrated as possible to provide the lowest 
possible detection limits for analytes. Acetone was detected in the 10/18 method blank. 
Associated sample results were qualified with a "B" to flag possible lab contamination. 

Sample TP-33-0-1 for the PCB analysis required dilution and re-analysis to quantitate 
aroclor 1254 within the linear range of the GC/ECD instrument. This sample also showed 
elevated recoveries for one of the two surrogates. As these extracts showed acceptable 
recoveries for at least one of the surrogates, no corrective action was taken. Quantitation of 
the Aroclor 1254 in the MS and MSD of sample TP-23-0-1 are biased high due to 
inteference from the 1242 spike. 

The barium duplicate for TP-23-0-1 was outside QC limits. No action was taken, as levels of 
metals found were magnitudes above detection. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Si~ 

Sue Dunnihoo 

SD/kg 
Enclosures 

CC: Jodi Brundage, Kennedy Jenks Consultants. 

RECElVED 

NOV 2 2 2000 
KIJ r1;,.::oral Way 

KJJ No/File-------
Aoute--,,--------Return ToiBy ______ _ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 
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Chain or Custody Record & Laboratory Analysis Request s 
Pane _l_ of '3 Tum Around Requested: N~~ 

Report to: 1i 4'._l--{ ~IN~ ProjName: -"tJ:\c~ M.~ Analyses Requested 

Company: ~~'{ / ..>~ 4 Proj Number: "\. '\ \I c "l, ~. en> 
1 

Address:5' ?C 7-· ~-~~ Sampler: rM\-. .jl!,-B> .{ 
{/.- ..... ,. ..,_ wA{ ,,.JA 1aoo~ )l , ... 

') i» 
Phone(z.6 ~ '81.4 - o~ ~-::$' Shipping Method: ~1t->el,- I J;'. 

~ 
~ Fax: (th~~ ) "t;! -?'-1'5-S AirBill: t d fl &. ., ~ -:> ~ ~ 0 

Sample Sample Sample No Con- J '1 -> ~ :! 
Sample ID Date Time Matrix lainers '2 

11? ~ 1.-"? -- 0 -~ \ i~\l<."l: a:ro ~o tL.- 'l-- )< 'i(; ~ )( 

.-<9 - 2.--°? ~2-~ A '. LS° 1- '{.. 'I- ~ ')( 

117 ., ~~- 4- -(.,,, ~:~ 2.. X 
-tl_? ..- L,,°';>- ~ - lO '1; 1.)'t) /_ )( 

-11'- '2-Jr -c-, '-')·.~ i,,.. x X' Y. \( 

I~- "2..A -· 'l;- ~ O\ '.t\$'" '7 ., )( 

11' .... 2,4 ... ,\ - ~ C\:s5 l-- X 
·1""? / --i A, / ~ ...- tD 10·,o!;t, 1- X 
-~-,1.,S- 0 -~ l tt)·· ·?.,D 'I ~- " \( 

"(?,,, 7..,,~ - 1..-- ~ 10··.>-r; v 
~- 1..s- -4--v j() .Ac) ,t. 

-
X ,t·" .,--~ - (J) -· ( 0 \r '01> 

--Mi - -Z, (ll -- 0 - ( \\.'. U> ',{ )I. "\/ X 
--CV - 'Z- ti! - '1- - :::, \~/ .. :,.; )< 

-<"? - ?.---~ - A_. Y \\~~ -f. )(, '-L V 
-f.'P ~ 2.,-{, -v -fc ~,;:~ X -1. 'i- I• 
-t9 ..- "2-6 - o-\ ,,,. )( ')( ~ )<' 

·--(P - -~'b -1--~ ,~~ )( )( X --.,I 

-tv ~ -z,to - A-c., 1:10 X 
-~-(i,~~0<o \- ("\ \t> _l/ \: Z-'5 I.I 

~~ 

I 

Reli~~~t: 
I I I I Relinquished: Relinquished: 

I A. k"1.' 
(Signal ) _ . .., (Signature) (Signature) 

r;::~~ ~ J (V\1 Printed name: Printed name: 

~fa~l·ft'-"'·\-s 
Company: Company: 

Dt~ ,~00 Timq iu()'t~ Date: Time: Date: Time: 

. 
1qi::.k,h /]Mtt-1., 

Received by: Received by: 

Printld name: 
;, 

Printed name: Printed name: 

r" ($.~ -:!oS rh 
c.~ 

, • .lny: A.\2 I Company· Company· 

\cN,3 /c){) 
Time: Date: Time: Dale: Time: 

f uCu 

Analytical Resouoces, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

fr~ .u;_fl..; 

o.l\ 1 e,)ltW-~ 

(~lJ 

Special Instructions/Notes 

Number of Coolers: 

Cooler Temp(s): 

COC Seals Intact? 

Bottles Intact? 



Chain of Custody Record & Laboratory Analysis Request 9 
Paoe'2,, of:> Turn Around Requested: ___ _ 

;eport to<('/. ,s,i J)p ~~ Proj Name: f"A.f h 'MA f.. LA"tY\.I .t:. Analyses Requested 

Company: \I~. \.\t;;J'Q'{ / ..)~"--< Proj Number. '\t\t,D'\ 8, 151) 

Address: 'S:!;i:;:, ?, ~~.c, "f". Sampler: '1 
~~~~ VJ/t "t BOO. P ~ ~ 
Phone: 1:,S; 0-1A-o<G5$" 0 \\) 

Shipping Method: 

-t 't. V) 'ft 
~ Fax: AirBilf: : - \'!) 

~ 1 q,) 
~ 0 

j 0 "1 Sample Sample Sample No Con- Q ? Co, 
Sample ID Date Time Matrix lainers 'l 

~~ - '1-.-*1 -o-\ \'}\\/n i:~ SO LL ~ 'I. )' X: ~ X: 
'"\""(] ,-,1.,,-J -- 1,,/'~ ?; $ '2- )(. ){ )<'." x 
"(1' /''1,,'/ - A-...-~ -;:61) 2-- IX 

M2 1,Etl > o;;ra ~ ->-
,, 

, . ,_ --
i°? "'v-1.,, lJ, ...,l () .-:i 2'• 1- ~ 
-w -~10- o-\ ~ .. IL.j.:~ z_ X K X X )( 

•r? I i. c~ ·- o- 1 ·~2./ l!:) 
l 2- X X X X 'i,:,s'l) 

't:~ ·Z. • K.. 'f'P .. z. c:; -· ~; 5 
--.0 - 2-t; 4 - (d 

q· / 2.. • X. - , £'> 

-(P - 7 4 ,, ~-(.C> "l :-i.S" ,z... & )( 
L ,· ~ - ~o .- 0 - ( q:Sl) L- ~ ')C V }( 

I . '" ./ ?:>o --z....- 3 ,o:~ ?, '( }C V: X 
·-f'P ~ ~"' -· 4·-(P r, : "2.,,, ?_ X 
19,,. ~ -~ ~~lo ln~4< ;z._. lX" 
-n->-- ~\ ,- 0 _. l ll ~ 0-0 2- ·,£_ )(; ',(' 

-)'( v.· 

-w--- '3. \. - 2--3 \l'. \ b 2 '!. '\( '(_. 
~ 

'1?- '3 \ - 4 ..-j.:) \\'.·io "'2.. Iv 

.-cP-'?>l - \4' - { c l\'M '2.- )< 

--ri7 ,, -2..,.., - o-t 12. !-ZS- ?- '/... 'j. 'I.. )It 

~ /~~ra'\~ -z__ 
-, 

)( \~ '.,;\''5' - '>< X: ~ 
f ' 

Relinq Uis~t d: J)'~ Relinquished: Relinquished: 

(Signa 1Jre (Signature) (Signature} 

ffnted \ a~\\ 11 ' Printed name: Printed name: 

~'f 1v ·"'"' 
~ any: 

1 
.._. 

6.,..,..y.J. t-6-..v\ \s 
Company: Company: 

Date: . Time: Date: Time: Date: Time: 

<~\ r::,I~ 4-'. ITT) tU'V'-
V 

~~~ k{"\-. II /) .I 

\ Received by: Received by: 

• ·.-.1~)1} ' Printed name: Printed name: '.-. 1 Printed name: 

< 4St::BE"ni '."\nS"Wl 
c,. .,jAyAL ( Company: < Company: 

Date: • Time: Date: Time: Date: Time: 

{'C/13/co fr,~;) 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

~1.-f., 
1,, 

... , ~ D \j_,s 

~-~s 
.? -~----

Special Instructions/Notes 

Number of Coolers: 

Cooler Temp(s): 

COC Seals Intact? 

Bottles Intact? 



Chain of Custody Record & Laboratory Analysis Request 9 
P?"~~ of 2 Tum Around Requested: ___ _ 

-
Report to: ~ ~ , 1r,;,,.-:,. ~ Proj Name: -'{'""'"~~ , ·--=--- , c::.. Analyses Requested 

Company: ~ r-:;"t)V ~ """· •,c.: Proj Number: ~C.Pd"'\,. S. Ct:> 

Address: t;~ ~- '3'"b<.-.,~~,- Sampler: i hL - l l~lLLA I ;J p.._ ~ A, £>1 ~~ ~ 
A 

Phone: ~ ~ "3'"14-~S"~S- Shipping Method: \ l .j'\ 

AirBill: 
'l' 

i ~ 
Vl ., 

~ Fax: J j 

' Sample Sample Sample No Con- 'lo! 0 ~ 

Sample ID Date Time Matrix tainers 
? ()., ! 

'fP- -:;..·=!>-1--- 3 l?(2-/tr0 ,1,:~ So\L 2- x 
,w ..... 3~ -.4--v l \.0$' 2- '>( 

~ - ?:>~ <, -(o ,~,.?? 2-. ~ 

-~ - ?7A-- 0 --l ,·.5D 2.... 'X. ')( )( '>C 

Jff' ? -3A- i....-3 1..:m:, 1- X: ;(. "-' )( 

, P- 3> 4 - 4 -<:o 2.' Q 2 
·--t'\7 - 3,.&. - (.; - lD ·2: 31:> ·-?-
·-t?~ 3.+o -- ,--., -- , z·.Ap 'L .,.,. X >< X 

-

-
( ("{._\ \ ~ \ 

Relin~~ -\ l I 
11 \,,. ) Relinquished: Relinquished: 

. ,\.I. I ' 
(Signal ~ 1 ....... 1 (Signature) (Signature} 

r ledn~ \~1 · Printed name: Printed name: 

--~ ~ 'i ... "'"'-'\ 
. .J 

Company: Company: 

C~ y: G.."'--w-\~\s 
Date: ·\ ~\ 

Time: Date Time: Date: Time: 

iC> \~ ffi 4~0-Cc~ 

Rf;tJ;:k h- ~,' 
Received by: Received by: 

Printe6 name: (/ Printed name: Printed name: 

f · .,S.t,.R ,erf-{ T o.Jlf 
c~ ~d""AC/ Company: Company· 

Da[1J/ /) b Time( ezrD Date: Time: Date: Time: 

f 1-

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

f-veL-~ 
0 J;\ .1 

u.. ~}s 

& f ~\-tttt-V 

Special Instructions/Notes 

Number of Coolers: 

Cooler Temp(s): 

COC Seals Intact? 

Bottles Intact? 



ORGANICS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 102400MB 
LIMS ID: 00-19693 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 10/27/00 

996098.00 

Date Sampled: NA 
Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dry Wt Equiv 
Date Analyzed: 10/24/00 l.5:23 Percent Moisture: NA 

CAS Number Analy te ug /kg 

74-87-3 Chloromethane 1.0 U 

74-83-9 Bromomethane 1. 0 u 
75-01~4 Vinyl Chloride 1. 0 u 
75-00-3 Chloroethane 1. 0 u 
75-09-2 Methylene Chloride 3.0 u 
67-64-1 Acetone s.o u 
75-15-0 Carbon Disulfide 1. 0 u 
75-35-4 1,1-Dichloroethene 1. 0 u 
75-34-3 1,1-Dichloroethane 1.0 u 
156-60-5 trans-1,2-Dichloroethene 1.0 u 
156-59-2 cis-1,2-Dichloroethene 1. 0 u 
67-66-3 Chloroform 1.0 u 
107-06-2 l,2-Dichloroethanc 1.0 u 
78-93-3 2-Butanone 5.0 u 
71-55-6 1,1,1-Trichloroethane 1. 0 u 
56-23-S Carbon Tetrachloride 1. 0 u 
108-05-4 Vinyl Acetate 5.0 U 

75-27-4 Bromodichloromethane 1.0 u 
78-87-5 1,2-Dichloropropane 1.0 u 
10061-01-5 cis-1,3-Dichloropropene 1.0 u 
79-01-6 Trichloroethene 1.0 u 
124-48-l Dibromochloromethane l.O u 
79-00-5 1,1,2-Trichloroethane 1.0 u 
71-43-2 Benzene 1.0 u 
10061-02-6 trans-1,3-Dichloropropene 1.0 u 
110-75-8 2-Chloroethylvinylether 5.0 u 
75-25-2 Bromoform 1.0 u 
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0 u 
591-78-6 2-Hexanone 5.0 u 
127-18-4 Tetrachloroethene 1.0 u 
79-34-S 1,1,2,2-Tetrachloroethane 1.0 u 
108-88-3 Toluene 1.0 u 
108-90-7 Chlorobenzene 1.0 u 
100-41-4 Ethylbenzene 1. 0 u 
100-42-5 Styrene 1.0 u 
75-69-4 Trichlorofluoromethane 1.0 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 1.0 u 
1330-20-7 m,p-Xylene 1.0 u 

FORM-1 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 

Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 102400MB 
LIMS ID: 00-19693 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 10/27/00 

996098.00 

Date Sampled: NA 
Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dry Wt Equiv 

Date Analyzed: 10/24/00 15:23 Percent Moisture: NA 

CAS Number Anal:i:te u g Lks: 
95-47-6 a-Xylene 1. 0 U 

95-50-1 1,2-Dichlorobenzene 1. 0 u 
541-73-1 1,3-Dichlorobenzene l.O u 
106-46-7 1,4-Dichlorobenzene 1.0 u 
107-02-8 Acrolein so u 
74-88-4 Methyl Iodide 1. 0 u 
74-96-4 Bromoethane 2.0 u 
107-13-1 Acrylonitrile s.o u 
563-58-6 1,1-Dichloropropene 1.0 u 
74-95-3 Dibromomethane 1. 0 u 
630-20-6 1,1,1,2-Tetrachloroethane 1. 0 u 
96-12-8 1,2-Dibromo-3-chloropropane 5.0 u 
96-18-4 1,2,3-Trichloropropane 2.0 u 
110-57-6 trans-1,4-Dichloro-2-butene 5.0 u 
108-67-8 1,3,5-Trimethylbenzene 1.0 u 
95-63-6 1,2,4-Trimethylbenzene 1.0 u 
87-68-3 Hexachlorobutadiene s.o u 
106-93-4 Ethylene Dibromide 1. 0 u 
74-97-5 Bromochloromethane l.O u 
594-20-7 2,2-Dichloropropane 1.0 u 
142-28-9 1,3-Dichloropropane 1.0 u 
98-82-8 Isopropylbenzene 1. 0 u 
103-65-1 n-Propylbenzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
95-49-8 2-Chlorotoluene 1.0 u 
106-43-4 4-Chlorotoluene 1.0 u 
98-06-6 tert-Butylbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1.0 u 
99-87-6 4-Isopropyltoluene 1.0 u 
104-51-8 n-Butylbenzene 2.0 u 
120-82-1 1,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 5.0 u 
87-61-6 1,2,3-Trichlorobenzene 5.0 u 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 99.8% 
d8-Toluene 102% 

Bromofluorobenzene 92. 7% 

d4-1,2-Dichlorobenzene 98.2% 

FORM-1 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volati1es by Purge & Trap GC/MS 

Page 1 of 2 Sample No: TP-28-2-3 

Lab Sample ID: CI24I 
LIMS ID: 00-19690 
Matrix: Soil 

QC Report No: 
Project: 

CI24-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized:~ 
Reported: l0/27/00 

Date Sampled: 
Date Received: 

10/11/00 
10/13/00 

Instrument: FINNS Sample Amount: 0.91 g dry Wt 
Date Analyzed: 10/24/00 20:45 Percent Moisture: 9.2% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 

79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-l 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Anal.yte 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-l,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
l,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 

Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 

Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 

Bromoform 
4-Methyl-2-Pentanone {MIBK) 
2-Hexanone 
Tetrachloroethene 
l,l,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 

m,p-Xylene 

FORM-1 

ug/kg 
5.5 U 
s.s u 
5.5 u 
5.5 u 

17 U 
28 U 

5.5 u 
5.5 u 
5.5 u 
s.s u 
5.5 u 
s.s u 
5.5 u 

28 u 
5.5 u 
5.5 u 

28 u 
5.5 u 
5.S u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
s.s u 

28 U 
s.s u 

28 U 
28 u 

5.5 U 
5.5 U 
150 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
s.s u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-28-2-3 

Lab Sample ID: CI24I 
LIMS ID: 00-19690 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/27/00 

Date Sampled: 10/11/00 
Date Received: 10/13/00 

Instrument: FINNS Sample Amount: O. 91 g dry \llt 
Date Analyzed: 10/24/00 20:45 Percent Moisture: 9.2% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106 - 4 6 - ·7 

107-02-8 
74-88-4 
74-96-'1 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-a 
95-63-6 

87-68-3 

106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 

135-98-8 
99-87-6 

104-51-8 
120-82-l 
91-20-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 

l,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 116% 
de-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

104% 

102% 
99.8% 

ug /kg 
s.s u 
5.5 u 
5.5 u 
5.5 u 
280 u 
5.5 u 

11 u 
28 u 

5.5 u 
5.5 u 
5.5 u 

28 u 
11 u 
28 u 

5.5 u 
5.5 u 

28 u 
5.5 u 
5.5 U 

5.5 U 
5.5 u 
s.s u 
S.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
s.s u 

11 u 
28 u 
28 u 
30 M 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: TP-27-0-1 

Lab Sample ID: CI24J 
LIMS ID: 00-19691 
Matrix: Soil 

QC Report: No, 
Project: 

CI24-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 10/21/00 

Date Sampled: 
Date Received, 

10/11/00 
10/13/00 

Instrument: FINNS Sample Amount, 0.88 g dry Wt 
Date Analyzed: 10/24/00 21:11 Percent Moisture: 13.3% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-1 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
?1-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-l 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 

75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
l,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Ethylbenzene 
styrene 
Trichlorofluoromethane 
l,l,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
S . 7 U 
5.7 u 
5.7 u 
S.7 u 

17 u 
28 u 

5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 

28 u 
5.7 u 
5.7 u 

28 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 

28 u 
5.7 u 

28 u 
28 u 

5.7 0 

5.7 u 
320 
5.7 u 
5.7 u 
':J. 7 u 
S.7 u 
5.7 u 
5.7 u 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge~ Trap GC/MS 
Page 2 of 2 Sample No: TP-27-0-1 

Lab Sample ID: CI24J 
LIMS ID: 00-19691 
Matrix: Soi.l 

QC Report No: 
Project: 

CI24-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorizect,t:llf 
Reported: 10/27/00 

Date Sampled: 
Date Received: 

996098.00 

10/11/00 
10/13/00 

Instrument: FINNS Sample Amount: 0.88 g dry Wt 
Date Analyzed: 10/24/00 21:11 Percent Moisture: 13.3% 

CAS Number 
95-47-6 
95-50-1 
541-73-l 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 

96-18-4 

110-57-6 
108-67-8 
95-63-6 
87-68-3 

106-93-4 
74-97-5 
594-20-7 
142-28-9 

98-82-8 

103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 

104-51-8 

120-82-1 

91-20-3 
87-61-6 

Analy te 
a-Xylene 
l,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,S-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 116% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

103% 
98.8% 

101% 

ug /kg 
5 . 7 u 
5.7 u 
5.7 u 
5.7 u 
280 u 
5.7 u 

11 u 
28 u 

5.7 u 
5.7 u 
5.7 u 

28 u 
11 u 
?. 8 u 

5.7 u 
5.7 u 

28 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
S.7 u 
S.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 

11 u 
28 u 
28 u 
28 u 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No~ TP-270-0-1 

Lab Sample ID: CI24L 
LIMS ID: 00-19693 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 10/27/00 

Date Sampled: 10/11/00 
Date Received: 10/13/00 

Instrument: FINNS Sample Amount: 1.01 g dry Wt 
Date Analyzed: 10/24/00 21:37 Percent Moisture: 13.7% 

CAS Number 
74-87-3 
74-83-9 

75-01-4 

75-00-3 

75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 

156-60-S 
156-59-2 
67-66-3 
107-06-2 
78-93-3 

71-55-6 

56-23-5 

108-05-4 
75-27-4 

78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 

71-43-2 

10061-02-6 
110-75-8 
75-25-2 

108-10-l 
591-78-6 

127-18-4 

79-34-5 
108-88-3 
108-90-7 

100-41-4 

100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analyte 
Chloromethane 
Brornomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
l,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichlorornethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l,l,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 

Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 

Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/kg 
5.0 U 

5.0 U 

5.0 U 
5.0 U 

15 U 
25 U 

s.o u 
s.o u 
s.o u 
5.0 U 

5.0 U 

5.0 U 

5.0 U 

25 U 
5.0 U 
5.0 U 

25 U 
5.0 U 
5.0 U 

5.0 U 

5.0 U 
5.0 U 

5.0 U 

5.0 U 
5.0 U 

25 U 
5.0 U 

25 U 
25 U 

5.0 U 

5.0 U 

270 
5.0 U 

5.0 U 

s.o u 
s.o u 
5.0 U 
5.0 U 

ANALYTICAL . 
RESOURCES \7!f!III 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-270-0-1 

Lab Sample ID: CI24L 
LIMS ID: 00-19693 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 10/27/00 

Date Sampled: 10/11/00 
Date Received: 10/13/00 

Instrument: FINNS Sample Amount: 1.01 g dry Wt 
Date Analyzed: 10/24/00 21:37 Percent Moisture: J.3.7% 

CAS Number 
95-47-6 
95-50-1 
541-73-l 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
S63-58-6 
74-95-3 
630-20-6 

96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 

1.2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylhenzene 
1,2,4-Trlmethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

116% 
104% 

99.3% 
101% 

ug /kg 
5.0 U 
5.0 u 
5.0 u 
5.0 u 
250 u 
s.o u 
9.9 u 

25 u 
5.0 u 
5.0 u 
5.0 u 

25 u 
9.9 u 

25 u 
5.0 u 
5.0 u 

25 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
9.9 u 

25 u 
25 u 
25 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-30-2-3 

Lab Sample ID: CI240 
LIMS ID: 00-19696 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized :/1'' 
Reported: 10/27/00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Instrument: FINNS Sample Amount: 1.05 g dry Wt 
Date Analyzed: 10/24/00 22:04 Percent Moisture: 13.4% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-6'4-1 

75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-SS-6 
56-23-5 
108-05-4 
75-27-4 
78-87-S 
10061-01-S 

79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 

110-75-8 

75-25-2 
108-10-1 
591-78-6 

127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analyte 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 

Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 

Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

u g /kg 
4.8 U 

4.8 U 

4.8 U 

4.8 U 
14 U 

130 
4.8 U 
4.8 U 
4.8 U 
4.8 U 
4.8 U 

4.8 U 

4.8 U 

24 0 

4.9 U 

4.8 U 
2~, U 

4.8 U 
4.8 U 
4.8 U 

4.8 U 
4.8 U 
4.8 U 

4 .8 U 
4.8 U 

24 U 

4.8 U 

24 U 

24 U 

4.8 U 

4.8 U 

640 

4.8 U 
4.B U 

4 . 8 U 

4.8 U 
4.8 U 
5.4 

ANALYTICAL /8. 
RESOURCES \g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-30-2-3 

Lab Sample ID: CI240 
LIMS ID: 00-19696 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:j(/1/ 
Reported: 10/27/00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Instrument: FINNS Sample Amount: 1.05 g dry Wt 
Date Analyzed: 10/24/00 22:04 Percent Moisture: 13.4% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 

630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 

87-68-3 

106-93-4 
74-97-5 
594-20-7 

142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1.3-Dichloropropane 
rsopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 118% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

102% 

100% 
102% 

ug /kg 
11 

4.8 u 
4.8 u 
4.8 u 
240 u 
4.8 u 
9.5 u 

24 u 
4.8 u 
4.8 u 
4.8 u 

24 u 
9.5 u 

24 u 
150 
180 

24 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 

3S 
58 

4.8 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 
9.5 u 

24 u 
24 u 
24 u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANAtYSIS PATA SHBET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-31-0-1 

Lab Sample ID: CI24P 
LIMS ID: 00-19697 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorizect:ei'~ 
Reported: 10/27/00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Instrument: FINNS Sample Amount, 1.07 g dry Wt 

10.2% Date Analyzed: 10/24/00 22:30 Percent Moisture: 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-6'4-1 

75-15-0 
75-35-4 

7S-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
l.0061-02-6 

110-75-8 

75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
l.08-88-3 

108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Anal.y te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Brornoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 

m,p-Xylene 

FORM-1 

ug /kg 
4 . 7 U 
4.7 U 
4.7 U 
4.7 U 

14 U 
92 

4.7 U 
4.7 U 
4.7 U 
4.7 U 

4.7 U 

4.7 U 

43 
23 U 

4.7 U 
4.7 U 

23 U 

4.7 U 
4.7 U 
4.7 U 

4.7 U 
4.7 U 
4.7 U 
4.7 U 

4.7 U 
23 U 

4.7 U 

23 U 
23 U 

4.7 U 

4.7 U 
6'40 

4.7 U 
4.7 U 
4.7 U 
4.7 U 
4.7 U 
4.7 U 

ANALYTICAL . 
RESOURCES WI/!) 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-31-0-l 

Lab Sample ID: CI24P 
LIMS ID: 00-19697 
Matrix: Soil 

QC Report No: 
Project:: 

CI24-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized:~ 
Reported: 10/27/00 

Date Sampled: 
Date Received: 

996098.00 

10/12/00 
10/13/00 

Instrument: FINNS Sample Amount: 1.07 g dry Wt 
Date Analyzed: 10/24/00 22:30 Percent Moisture: 10.2% 

CAS Number 
95-47-6 
9S-50-1 
541-73-1 
106-46-7 
107-02-8 

74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 

87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
ME=?thyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1.2-Tecrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,S·Trimethylbenzene 
l,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 114% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

105% 
100% 
100% 

ug /kg 
4 . 7 u 
4.7 u 
4.7 u 
4.7 u 
230 u 
4.7 u 
9.3 u 

23 0 
4.7 u 
4.7 u 
4.7 u 

23 u 
9.3 u 

23 u 
4.7 u 
4.7 u 

23 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
7.6 
9.3 u 

23 u 
23 u 
23 u 

ANALYTICAL e 
RESOURCES~ 
INCORPORATED 



ORGANJ:CS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-31-2-3 

Lab Sample ID: CI24Q 
LIMS ID: 00-19698 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/27/00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Instrument: FINNS Sample Amount: o. 91 g dry nt 
Date Analyzed: 10/24/00 22:56 Percent Moisture: 9.8% 

CAS Number 
74-87-3 

74-83-9 

75-01-4 
75-00-3 

75-09-2 

67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 

l.07-06-2 

78-93-3 
71-55-6 

56-23-5 
108-05-4 
75-27-4 

78-87-5 
10061-01-5 
79-01-6 

1.24-48-1 
79-00-5 

71-43-2 
10061-02-6 

110-75-8 

75-25-2 
108-10-1. 
591-78-6 
127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 

100-42-5 
75-69-4 
76-13-1 

l.330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
l,2~Dichloroethane 

2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 

Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

u g /kg 
5 . 5 u 
5.5 u 
5.5 u 
5.5 u 

16 u 
76 

5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 

27 u 
5.5 u 
5.5 u 

21 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5 . 5 u 
5 . 5 u 

27 u 
5.5 u 

27 u 
27 u 

5.5 u 
7.5 y 

170 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
6.6 

ANALYTICAL /i5 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-31-2-3 

Lab Sample ID: CI24Q 
LIMS ID: 00-19698 
Matrix: Soil 

QC Report No: 
Project: 

CI24-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized:~ 
Reported: 10/27/00 

Date Sampled: 
Date Received: 

996098.00 
10/12/00 
10/13/00 

Instrument: FINNS Sample Amount: 0.91 g dry Wt 
Date Analyzed: 10/24/00 22:56 Percent Moisture: 9.8% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-l 

563-58-6 
74-95-3 

630-20-6 
96-12-8 

96-18-4 
110-57-6 

108-67-8 
95-6'3-6 

87-68-3 
106-93-4 
74-97-5 

594-20-7 

142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 
99-87-6 

104-51-8 

120-82-1 
91-20-3 

87-61-6 

Analy te 
o-Xylene 
l,2-Dichlorobenzene 
l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Tri.methylbenzene 

Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
l,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 116% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

105% 

103% 
101% 

ug/kg 
5.5 U 
5.5 u 
5.S u 
s.s u 
270 u 
S.5 u 
ll u 
27 u 

5.5 u 
s.s u 
5.5 u 

27 u 
11 u 
27 u 
14 
22 
27 IJ 

s.s u 
5.5 u 
s.s u 
5.5 u 
s.s u 
s.s u 
s.s u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 

11 u 
27 u 
27 u 
27 u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: TP-32-0-1 

Lab Sample ID: CI24R 
LIMS ID: 00-19699 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/27/00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Instrument: FINNS Sample Amount: 0.99 g dry Wt 
Date Analyzed: 10/24/00 23:23 Percent Moisture: 17.1% 

CAS Number 
74-87-3 

74-83-9 
75-01-4 
75-00-3 

75-09-2 
67-64-1 

75-15-0 
75-35-4 
75-34-3 

156-60-5 

156··59-2 
67-66-3 
107-06-2 

78-93-3 
71-SS-6 

56-23-S 
108-05-4 
75-27-4 

78-87-5 

10061-01-5 

79-01-6 
124-48-1 
79-00-5 
71-43-2 

10061-02-6 

110-75-8 

75-25-2 

108-10-1 
591-78-6 

127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 

100-42-5 
75-69-1 

76-13-1 

1330-20-7 

Analy te 
Chloromet:hane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
l,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
111,p-Xylene 

FORM-1 

ug /kg 
5.1 U 

S.l U 
5.1 U 

5.1 U 
15 U 

300 
5.1 U 
5.1 U 
5.1 U 

5.1 U 

5.1 U 

5.1 U 

5.1 U 
45 

5.1 U 

5.1 U 

25 U 

5.1 U 
5.1 U 
5.1 U 
5.1 U 
5.1 U 

5.1 U 

5.1 U 

5.1 U 

2S U 
5.1 U 

2S U 
25 U 

5.1 U 
9.9 Y 

780 
5.1 U 
5.1 U 

5.1 U 
5.1 U 

5.1 U 

8.1 

ANALYTICAL /& 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-32-0-1 

Lab Sample ID: CI24R 
LIMS ID: 00-19699 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 10/27/00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Instrument: FINNS Sample Amount: 0.99 g dry Wt 
Date Analyzed: 10/24/00 23:23 Percent Moisture: 17.1% 

CAS Number 
9S-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 

563-58-6 
74-95-3 
630-20-6 

96-12-8 
96-18-4 
110-57-6 
l.08-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 

103-65-1 

108-86-1 
95-49-8 
106-43-4 

98-06-6 

135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 

87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
l,l,l,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
l,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
l,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 119% 

dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

102% 
99.4% 

102% 

ug /kg 
5.6 
5.1 u 
5.1 u 
5.1 u 
250 u 
5.1 u 

10 u 
25 u 

5.1 u 
5.1 u 
5.1 u 

25 u 
10 u 
25 u 

9.0 
12 
25 u 

5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.l u 
5.1 u 
5.1 u 
5.1 u 

10 u 
25 u 
25 u 
25 u 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



SOIL VOLATILE SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: Soil QC Report 

Lab ID Client ID DCB TOL BFB DCB 

CI24I TP-28-2-3 116% 104% 102% 100% 

CI24J TP-27-0-1 116% 103% 99% 101%' 

102400MB Method Blank 100% 102% 93% 98% 

CI24L Tl'-270-0-1 116% 104% 99% 101% 

CI24LCS Lab Cntrl Sample 97% 100% 95% 102% 

CI240 TP-30-2-3 118% 102% 100% 102% 

CI24P TP-31-0-1 114% 105% 100% 100% 

CI24Q TP-31-2-3 116% 105% 103% 101% 

CI24R TP-32-0-1 119% 102% 99% 102% 

LCS/MB LI.MITS QC LIMITS 

(DCE) = l,2-Dichloroethane-d4 (70-130} (70-130) 

(TOLi Toluene-dB (70-130) (70-130) 

(BFB) Bromofluorobenzene (70-130) (70-130) 

(DCB) l,2-Dichlorobenzene-d4 (70-130} (70-130) 

ff Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

FORM-II VOA-1 

No: 

ANALYTICAL @ 
RESOURCES W!!/ 
INCORPORATED 

CI24 

TOT OUT 

0 

0 

0 
0 
0 
0 

0 
0 

0 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CI24SB 
LIMS ID: 00-19693 
Matrix: Soil 
Data Release Authorized~ 
Reported: 10/30/00 
Date Analyzed: 10/24/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoforrn 

4-Methyl-2-Pentanone {MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: NA 

SPIKE SPIKE % 

VALUE AMT RECOVERY 
55.8 50.0 112% 
50.2 50.0 100% 
52.0 50.0 104% 
52. 7. 50.0 105% 
50.0 50.0 100% 
249. 250 99.6% 
45.0 50.0 90.0% 
49.9 50.0 99.8% 
SJ.. 6 50.0 103% 
49.5 50.0 99.0% 
52.6 50.0 105% 
51. 0 50.0 102% 
48.3 50.0 96.6% 
261. 250 104% 
51.4 50.0 103% 
50.0 50.0 100% 
42.6 50.0 85.2% 
50.5 50.0 101% 
52.4 50.0 105% 
47.1 50.0 94.2% 
50.4 50.0 101% 
50.6 50.0 101% 
49.S 50.0 99.0% 
SJ.. 8 50.0 104% 
45.9 50.0 91.8% 
49.0 50.0 98.0% 
47.6 50.0 95.2% 
268. 250 107% 
258. 250 103% 
52.4 50.0 105% 
48.7 50.0 97.4% 
51. 0 50.0 102% 
50.6 50.0 101% 
49.2 50.0 98.4% 
48.8 50.0 97.6% 
46.7 50.0 93.4% 
42 .4 50.0 84.8% 
102. 100 102% 
49. 8 so.o 99.6% 

FORM-IIJ: 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

ANALYTICAL ~ 
RESOURCES \gl 
INCORPORATED 

Lab Sample ID: CI24SB 
LIMS ID: 00-19693 
Matrix: Soil 

QC Report No: 
Project: 

CI24-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized~ 
Reported: 10/30/00 
Date Analyzed: 10/24/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
i,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Date Received: 

SPIKE 
VALUE 

49.4 
49.7 
49. 3 
278. 
45.7 
44.9 
48.8 
52.0 
49.7 
48.7 
48.9 
50.0 
51.4 
50.1 
51. 8 
50.4 
49.4 
50.9 
50.5 
51.1 
50.6 
49.2 
50.6 
52.0 
44.9 
48.l. 

51.9 

49.l. 

47.4 
50.4 

54.9 
53.6 

996098.00 
NA 

SPIKE 
AMT 
50.0 
50.0 
50.0 
250 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Sp ike Blank Surrogate Recovery 
d4-1,2-Dichloroethane 96.8% 
d8-Toluene 100% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
FORM-III 

95.4% 
102% 

% 
RECOVERY 

98.8% 
99.4% 

98.6% 
111% 

91.4% 
89.8% 
97.6% 

104% 

99.4% 
97.4% 
97.8% 

100% 
103% 
100% 
104% 
101% 

98.8% 
102% 
101% 
102% 
101% 

98.4% 
101% 
104% 

89.8% 
96.2% 

104% 
98.2% 
94.8% 

101%· 

110%-

107% 



ORGANiCS ANALYSiS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI24MB 
LIMS ID: 00-19682 
Matrix: Soil 

Data Release Authorized:cl~ .. l V' 
Reported: 10/25/00 -i•li,-=> 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 15:58 
Instrument ID: ECD1 
Sample Amount: 12.0 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: NA 

Sample No: Method Blank 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

GPC Cleanup: No 
Florisif Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 33 u 
53469-21-9 Aroclor 1242 33 u 
12672-29-6 Aroclor 1248 33 u 
11097-69-1 Aroclor 1254 33 u 
11096-82-5 Aroclor 1260 33 u 
11104-28-2 Aroclor 1221 67 u 
11141-16--5 Aroclor 1232 33 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 92.2% 
Tetrachlorometaxylene 104% 

Data Qualifiers 

ANALYTICAL liiill. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-23-0-1 

Lab Sample ID: CI24A 
LIMS ID: 00-19682 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:(/~ l 
Reported: 10/25/00 111h,~ "' 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 14:33 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECDl 
11.4 g-dry-wt 
4.0 mL 
7.3 

996098.00 
Date Sampled: 10/11/00 

Date Received: 10/13/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 35 

No 
No 
Yes 
Yes 

l:1 

4.6 

u 
53469-21-9 Aroclor 1242 35 U 

12672-29-6 Aroclor 1248 35 u 
11097-69-1 Aroclor l.254 19 J 

11096-82-5 Aroclor 1260 20 J 

11104-28-2 Aroclor 1221 70 u 
11141-16-5 Aroclor 1232 35 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 90 . 0% 
Tetrachlorometaxylene 92.8% 

Data Qualifiers 

% 

ANALYTICAL/&. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

B Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS PATA SHEET 
PCB by GC/ECD 

Sample No: TP-23-0-l. 

Lab Sample ID: CI24AMS 
LIMS ID: 00-19682 
Matrix: Soil 

QC Report No: 
MATRIX SPIKE 

CI24-Kennedy Jenks Consultants 

Data Release Authorized:(f~,I 
Reported: 10/25/00 (--'i.')("\. 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 01:50 
Instrument ID: ECD1 
Sample Amount: 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098.00 
10/11/00 
10/13/00 

GPC' Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Final Ext Vol: 
pH: 

11.4 g-dry-wt 
4.0 mL Cone/Dilution Factor: 

7.3 Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 35 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 35 

11097-69-1 Aroc:lor 1254 65 
11096-82-5 Aroclor 1260 24 

11104-28-2 Aroclor 1221 70 
1.1141-16-5 Aroclor 1232 35 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

92.2% 

87.0% 

No 
No 
Yes 
Yes 

1:1 
4.6 % 

u 

u 

J 
u 
u 

ANALYTICAL ~ 
RESOURCES 'iffJI!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confinnation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSrS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-23-0-1 
SPJ:KB DUPLICATE 

Lab Sample ID: CI24AMSD 
LIMS ID: 00-19682 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 

Data Release Authorized: ( 1r, 1 · 
Reported: 10/25/00 tllr\ " 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 0?.:18 
Instrument ID: ECD1 
Sample Amount: 11.4 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.3 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/11/00 
Date Received: 10/13/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 35 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 35 

11097-69-1 Aroclor 1254 62 

11096-82-5 Aroclor 1260 19 
11104-28-2 Aroclor 1221 70 

11141-16-5 Aroclor 1232 35 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 90 . 5% 
Tetrachlorometaxylene 84.2% 

Data Qualifiers 

No 
No 
Yes 
Yes 

1:1 
4.6 % 

u 

u 

J 

u 
u 

ANALYTICAL @ 
RESOURCES \e) 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-25-0-1 

Lab Sample ID: CI24D 
LIMS ID: 00-19685 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/11/00 

Data Release Authorized: ( ll 'l Date Received: 10/13/00 

Reported: 10/25/00 ;111~ ' 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 02:46 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
11.1 g-dry-wt 
4.0 mL 
7.5 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-S 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil' Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 36 

1242 36 

1248 42 

1254 43 
1260 48 

1221 72 
1232 36 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 79.0% 

Tetrachlorornetaxylene 81. 5% 

Data Qualifiers 

No 
No 
Yes 
Yes 

1:1 
7.3 % 

u 
u 

u 
u 

ANALYTICAL ta.. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be pres~nt at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-27-0-1 

Lab Sample ID: CI24J 
LIMS ID: 00-19691 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/11/00 

Data Release Authorized: rfr,) Date Received: 10/13/00 

Reported: 10/25/00 i.,/~5( JI 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 03:14 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
10.4 g-dry-wt 
4.0 mL 
7.4 

Reported in Total 

CAS Number Analy te 

12674-11-2 Aroclor 

S3469-21-9 Aroclor 

l.2672-2.9-6 Aroclor 
110.97-69-1 Aroclor 
11096-82-5 Aroclor 

11104-28-2 Aroclor 
11141-16-S Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 

Sulfur Cleanup: 
Cone/Dilution Factor: 

Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 38 

1242 38 
1248 140 
1254 530 

1260 .940 
1221 77 

1232 38 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

86.8% 
54.2% 

No 
No 

Yes 
Yes 

1:1 
13.3% 

u 
u 

u 
u 

ANALYTICAL ~ 
RESOURCES '81 
INCORPORATED 

J Indicates an estimated value when that result is less than the 

calculated detection limit. 
E Indicates a value above the linear range of the detector. 

Dilution Required 
S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 



ORGANICS ANALYSiS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-270-0-1 

Lab Sample ID: CI24L 
LIMS ID: 00-19693 
Matrix: Soil 

QC Report No: 
Project: 

CI24-Kennedy Jenks Consultants 
Tacoma Metals 
996098. 00 

Date Sampled: 10/11/00 
10/13/00 Data Release Authorized: (\~J 

Reported: 10/25/00 ~It> .,. 
I 

Date Received: 

Date extracted: 10/19/00 GPC Cleanup: 

Date analyzed: 10/24/00 04:10 Florisir Cleanup: 

Instrument ID: ECDl Acid Cleanup: 

Sample Amount: Sulfur Cleanup: 

Final Ext Vol: 
pH: 

10.3 g-dry-wt 
4.0 mL Cone/Dilution Factor: 

7.4 Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number .Analy te Value 

12674-11-2 Aroclor 1016 39 
53469-21-9 Aroclor 1247. 39 

12672-29-6 Aroclor 1248 140 
11097-69-1 Aroclor 1254 490 
11096-82-5 Aroclor 1260 930 

11104-28-2 Aroclor 1221 77 

11141-16-5 Aroclor 1232 39 

PCB-Aroclor Surrog ate Recovery 

Decachlor.obiphenyl 91.8% 

Tetrachlorometaxylene 60.2% 

Data Qualifiers 

No 
No 
Yes 
Yes 

1:1 
13. 7% 

u 
u 

u 
u 

ANALYTICAL. 
RESOURCES ~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 

Dilution Required 
S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS .ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-29-0-1 

Lab Sample ID: CI24M 
LIMS ID: 00-19694 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 

Data Release Authorized:((~ l~ 
Reported: 10/25/00 t11I\-\ · 

Date Received: 10/13/00 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 04:39 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
11.2 g-dry-wt 
4.0 mL 

7.6 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC. Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 36 
1242 36 
1248 36 
1254 36 
1260 24 

1221 71 
1232 36 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

85.5% 

86.2% 

No 
No 
Yes 
Yes 

1:1 
6.5 % 

u 
u 
u 
u 
J 

u 
u 

ANALYTICAL ta.. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturat.ion of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed . 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI24P 
LIMS ID: 00-19697 
Matrix: Soil 

Data Release Authorized:c;fr,(r 
Reported: 10/25/00 {~},., 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 07:27 

Instrument ID: ECDl 
Sample Amount: 10.1 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.4 

Sample No: TP-31-0-1 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

GPC Cleanup: No 
Florisil' Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

cone/Dilution Factor: 1:1 
Percent Moisture: 10.2% 

Reported in Total ug/kg Dry Weight 

C!AS Number Analyte 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 126'0 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

89 . 8% 
57.2% 

Value 

37 

37 
150 
710 
760 

74 
37 

u 
u 

u 
u 

ANALYTICAL. 
RESOURCES V!I!!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANrcs ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI24S 
LIMS ID: 00-19700 
Matrix: Soil 

Data Release Authorized: l \\.t,\' 
Reported: 10/25/00 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 07:56 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 

10.6 g-dry-wt 
4.0 mL 
7.6 

Sample No: TP-33-0-1 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

GPC. Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 11.0% 

Reported in Total ug/kg Dry Weight 

CAS Number A:Daly te 

12674-11-2 Araclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 

Tetrachlorometaxylene 

Data Qualifiers 

122%' 
57.2% 

Value 

37 u 
37 u 

520 
1,600 E 
1,200 

75 u 
37 u 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI24SDL 
LIMS ID: 00-19700 
Matrix: Soil 

Data Release Authorized: 
Reported: 10/25/00 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 08:24 
Instrument ID: ECD1 
Sample Amount: 10.6 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.6 

Sample No: TP-33-0-1 
DILUTION 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

CI24-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
10/12/00 
10/13/00 

GPC'Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:2 

Percent Moisture: 11.0% 

Reported in Tot.al ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 75 u 
53469-21-9 Aroclor 1242 75 u 
12672-29-6 Aroclor 1248 500 
110.97-69-1 Aroclor 1254 1,700 

11096-82-5 Aroclor 1260 1,200 

11104-28-2 Aroclor 1221 150 u 
11141-16-5 Aroclor 1232 75 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 130% 
Tetrachlorometaxylene 51.5% 

Data Qualifiers 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not. analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at. or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI24A 
LIMS ID: 00-19682 
Matrix: Soil 

Data Release Authorized: 
Reported: 10/25/00 

Sample No: 
QC Report No: 

Project: 

Date Received: 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 10/19/00 

SAMPLE SPIKE 
CONSTITUENT VALUE FOUND 

MATRIX SPIKE 

Aroclor 1242 < 35 287 

MATRIX SPIKE DUPLICATE 

Aroclor 1242 < 35 281 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

TP-23-0-1 
CI24-Kennedy 
Tacoma Metals 
996098.00 
10/13/00 

SPIKE 

Jenks 

% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Consultants 

ADDED RECOVERY RPD 

349 82.3% 

349 80.6% 2 . 1% 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Lab Sample ID: CI24 
LIMS ID: 00-19682 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Author:i zed: (I~ l 
Reported: 10/2s/oo i.ilrS l\, 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/19/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

276 

996098.00 

SPIKE 
ADDED 

333 

% 
RECOVERY 

82 . 8% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

95.0% 
92.2% 



sorL AROCLOR SURROGATE SUMMARY 

Matrix: Soil QC Report No: CI24 

LIMS ID 

OO-l9682MB 
00-19682SB 
00-19682 
00-19682MS 
00-19682MSD 
00-19685 
00-19691 
00-19693 
00-196.94 
00-19697 
00-19700 
00 - 19700DL 

Project: 

Lal> ID Client ID 

101900MB Method Blank 

101900SB Lab Control 

CI24A Tl?-23-0-1 

CI24A TP-23-0-1-MS 

CI24A TP-23-0-1-MSD 

CI24D TP-25-0-1 

CI24J TP-27-0-1 
CI24L TP-270-0-1 
CI24M TP-29-0-1 

CI24P Tl?-31-0-1 

CI24S TP-33-0-1 
CI24S TP-33-0-1-DL 

(TCMX) = Tetrachloro-m-xylene 
(DCBP) = Decachlorobiphenyl 

Tacoma Metals 
996098.00 

TCMX # 

104% 
92.2% 
92.8% 
87.0% 
84.2% 
81.5% 
54 .2% 
60.2% 
86.2% 
57.2% 
57.2% 

51.5% * 

QC LIMITS 

(53-109) 
(54-127) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CI24 FORM-II PCB 

DCBP # 

92.2% 
95.0% 
90.0% 
92.2% 
90.5% 

79.0% 
86.8% 

91.8% 
85.5% 
89.8% 

122% 

130% * 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 

0 

0 
0 

0 

0 
0 

0 
0 
0 
0 

2 



TOTAL DIESEL RANGE HYDROCARBONS 
NW.l'PHD Range C12 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-19682 
Matrix: Soil 

Data Release Authorized: 

Reported: 10/30/00 (;"1--
-.!J \'>JO\ -.ev 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 
Date Received: 30/13/00 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Dat.e Dace Dilucion DiesP.: · •HC Motor Oil Surrogate 

Lab ID Sampl .. ID Ext.ract.ed Analyzed Faccor Range ID Ranq e Recovery 

CI24MB Method Blank 10/23/00 10/24/00 1:1 5.0 u 10 u 99.0% 

CI24A TP-23-0-1 10/23/00 10/24/00 1:1 5.2 u M OIL 17 73.0% 

CI24B TP-23-2-3 10/23/00 10/25/00 l:S 260 M OIL 970 90.0% 

CI24C TP~24-0-1 10/23/00 10/24/00 1:1 28 M OIL 130 67.0% 

CI24D TP-25-0-1 10/23/00 10/25/00 1:2 58 M OIL 380 80.0% 

CI24E TP-26-0-1 10/23/00 10/24/00 1:1 6.4 NO 15 71. 0% 

CI24F TP-26-4-6 10/23/00 10/25/00 1:1 120 MOIL 470 106% 

CI24G TP-26-6-10 10/23/00 10/24/00 1:1 26 NO 78 69.0% 

CI24H TP-28-0-1 10/23/00 10/25/00 1:5 190 MOIL 940 60.0% 

CI24I TP-28-2-3 10/23/00 10/25/00 1:5 930 DIES+ 1,000 45.0% 

CI24J TP-27-0-1 10/23/00 10/25/00 1:10 610 DIES+ 2,000 100% 

CI24K TP-27-2-3 10/23/00 10/27/00 1:2 120 NO 430 52.0% 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 
Diesel guantitation on total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit . 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract . 
E Indicates a value above the linear range of the detector. Dilution required . 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-19693 
Matrix: Soil 

~\~\~ic\~ 
Data Release Authorized: 
Reported: 10/30/00 

QC Report No: Cl24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 10/13/00 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Date Date Dilution Diesel •HC Motor Oil Surrogate 

Lab ID Sainple ID Extracted Analyzed Factor Range ID Range Recovery 

CI24L TP-270-0-1 10/23/00 10/25/00 1:10 670 DIES+ 2,200 60.0% 

CI24M TP-29-0-1 10/23/00 10/25/00 1:2 39 MOIL 320 80.0% 

CI24N TP-30-0-l 10/23/00 10/25/00 1:5 330 M OIL 1,800 75.0% 

CI240 'l'P-30-2-3 10/23/00 10/25/00 1:10 700 M OIL 2,500 80.0% 

CI24P TP-31-0-l 10/23/00 10/25/00 1:5 490 M OIL 1,300 55.0% 

CI24Q TP-31-2-3 10/23/00 10/27/00 1:4 290 NO 610 52.0% 

CI24R TP-32-0-1 10/23/00 10/25/00 1:10 450 MOIL l, 700 70.0% 

CI24S TP-33-0-1 10/23/00 10/25/00 1:10 910 MOIL 2,000 90.0% 

CI24T TP-34-0-1 10/23/00 10/25/00 1:5 350 NO 1,100 80.0% 

CI24TD 'l'P-34-0-1-DUPL 10/23/00 10/25/00 1:5 370 NO 930 95.0% 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank . 

FORM-1 TPHD 



Matrix: 

LIMS ID 

00-19682MB 
00-19682LC 
00-19682 
00-19682 
00-19682 
00-19683 
00-19684 
00-19685 
00-19686 
00-19687 
00-19688 
00-19689 
00-19690 
00-19691 
00-19692 
00-19693 
00-19694 
00-19695 
00-19696 
00-19697 
00-19698 
00-19699 
00-19700 
00-19701 
00-19701 

TOTAL DIESEL HYDROCARBONS COMPOtrND SUMMARY 

ANALYTICAL/&,. 
RESOURCES~ 
INCORPORATED 

Soil QC Report No: CI24 

Lab ID Extracted Client ID Me.Arach 

102400MB 10/23/00 Method Blank 99% 

102400LC 10/23/00 Lab Control 77% 

CI24A 10/23/00 TP-23-0-1 73% 

CI24A-MS 10/23/00 TP-23-0-1-MS 65% 
CI24A-MSD 10/23/00 TP-23-0-1-MSD 62% 

CI24B 10/23/00 TP-23-2-3 90% 

CI24C 10/23/00 TP-24-0-1 67% 

CI24D 10/23/00 TP-25-0-1 80% 
CI24E 10/23/00 TP-26-0-1 71% 

CI24F 10/23/00 TP-26-4-6 106% 

CI24G 10/23/00 TP-26-6-10 69% 

CI24H 10/23/00 TP-28-0-1 60% 
CI24I 10/23/00 TP-2B-2-3 45% 

CI24J 10/23/00 TP-27-0-1 100% 

CI24K 10/23/00 TP-27-2-3 52% 
CI24L 10/23/00 TP-270-0-1 60% 

CI24M 10/23/00 TP-29-0-1 80% 

CI24N 10/23/00 TP-30-0-1 75% 

CI240 10/23/00 TP-30-2-3 80% 
CI24P 10/23/00 TP-31-0-1 55% 

CI24Q 10/23/00 TP-31-2-3 52% 

CI24R 10/23/00 TP-32-0-1 70% 
CI24S 10/23/00 TP-33-0-1 90% 
CI24T 10/23/00 TP-34-0-1 80% 
CI24T-DP 10/23/00 TP-34-0-1-DP 95% 

(MeArach) = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(56-114) (42-113) 

# Colunm to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

TOT OUT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

Page 1 for CI24 

FORM-II TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPBD Range Cl2 to C24 by GC/FID 

Sample No: TP-23-0-1 

Lab Sample ID: CI24A 
LIMS ID: 00-19682 
Matrix: Soil 

QC Report No: 
Project: 

CI24-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Received: 10/13/00 

Data Release Authorized: 

Reported: 10/30/00 '0{- -,p\lJJG \'$:; 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 10/23/00 
Date analyzed: 10/24/00 

SAMPLE SPIKE 
CONSTITUENT 

MATRIX SPIKE 
Diesel Range 

MATRIX SPIKE 
Diesel Range 

VALUE VALUE 

Hydrocarbons 5.2 U 77 .1 

DUPLICATE 
Hydrocarbons 5.2 U 77 .3 

TPHd Surrogate Recovery 

Matrix Spike 
Matrix Spike Dup 

Methylarachidate 
Methylarachidate 

Values reported in ppm (mg/kg) on a dry weight basis . 

FORM-III 

SPIKE 
ADDBO 

105 

105 

65.0% 
62.0% 

% 

RECOVERY 

73.4% 

73.6% 

RPD 

0.3% 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Lab Sample ID: CI24SB 
LIMS ID: 00-19682 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: \.~ 

Reported: 10/30/00 ~ \~\'>-jO 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 10/23/00 
Date analyzed: 10/24/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrog ate Recovery 

Methylarachidate 77 . 0% 

996098.00 

SPIKE 
FOUND 

78.0 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

100 

\ 
RECOVERY 

78.0% 

ANALYTICAL ta_.. 
RESOURCES~ 
INCORPORATED 



INORGAN:ICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI24MB 
LIMS ID: 00-19683 

Sample No: Method Blank 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: NA 

Date Received: NA 

Data Release Authorized/¥,/,~ 
Reported: 11/17/00 (~ 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANALYTICAL /iij_ 
RESOURCES \!I 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/13/00 7440-38-2 Arsenic 5 5 u 
3050 10/26/00 6010 11/13/00 7440-39-3 Barium 0.3 0.3 u 
3050 10/26/00 6010 11/13/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/26/00 6010 11/13/00 7440-47-3 Chromium o.s 0.5 u 
3050 10/26/00 6010 11/13/00 7440-50-8 Copper 0.2 0.2 u 
3050 10/26/00 6010 11/13/00 7439-92-1 Lead 2 2 u 
CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 0.05 u 

3050 10/26/00 6010 11/13/00 7782-49-2 Selenium 5 5 u 
3050 10/26/00 6010 11/13/00 7440-22-4 Silver 0.3 0.3 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI24A 
LIMS ID: 00-19682 
Matrix: Soil 

Samp1e No: TP-23-0-1 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/11/00 

Date Received: 10/13/00 

Data Release Authorized :/J1J~ 
Reported: 11/17/00 ~-

Percent Total Solids: 94.0% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Ana1yte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic s 5 u 
3050 10/26/00 6010 ll/14/00 7440-39-3 Barium 0.3 40.4 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/26/00 6010 11/14/00 7440-47-3 Chromium 0.5 25.1 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.2 21.9 

3050 10/26/00 6010 11/14/00 7439-92-1 Lead 2 11 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.04 0.04 u 
3050 10/26/00 6010 11/14/00 7782-49-2 Selenium s s u 
3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.3 0.3 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-l: 



INORGANIC ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-23-0-1 

Lab Sample ID: CI24A 

LIMS ID: 00-19692 

QC Report No: CI24-Kennedy Jenks Consultants 

Project: Tacoma Metals 

Matrix: Soil 996096 .00 

Received: 10/13/00 Date 

Data Release AuthorizedJ1j~ 

Reported: 11/17/00 [/' 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Ana1ysis Sample Duplicate Control 

Analyte Method mg/kg-dry mg/kg-dry RPD Limit 

Arsenic 6010 5 u 5 u 0.0% +/- 5 

Barium 6010 40.4 62.3 42.6% +/- 20 % 

Cadmium 6010 0.2 u 0.2 0.0% +/ - 0.2 

Chromium 6010 25.l 26.0 3.5% +/ - 20 % 

Copper 6010 21.9 24.7 12.0% +/ - 20 % 

Lead 6010 ll. 13 16.7% +/- 20 % 

Mercury 7471 0.04 u 0.04 u 0.0% +/- 0.04 

Selenium 6010 5 u s u 0.0% +/- 5 

Silver 6010 0.3 u 0.3 u 0.0% +/- 0.3 

'Q' codes: * = control limit not met 
L ~ RPD not valid, alternate limit = detection limit 

FORM-VI 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

Q 

L 

L 

L 

L 

L 



INORGANJ:CS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI24A 
LIMS ID: 00-19682 
Matrix: Soil 

Sample No: TP-23-0-1 
QC Report No: CI24-Kennedy Jenks 

Project: Tacoma Metals 
996098.00 

Received: 10/13/00 Date 

Data Release Authorize~ ~ 
Reported: 11/17/00 QI'~ 

MATRIX SPIKE QUALITY CONTROL REPORT 

Analysis Sample Spike Spike 

Analyte Method mg/kg-dry mg/kg-dry Added 

Arsenic 6010 5 u 199 199 

Barium 6010 40.4 231 199 

Cadmium 6010 0.2 u 48.5 49. 8 

Chromium 6010 25.1 74.2 49.8 

Copper 6010 21.9 75.9 49.8 

Lead 6010 11 201 199 

Mercury 7471 0.04 u 0.45 0.41 

Selenium 6010 5 u 204 199 

Silver 6010 0.3 u 47.6 49.8 

'Q' codes: N control limit not met 

Consultants 

% 

Recovery 

100% 
95.8% 
97.4% 
98.6% 

108% 
95.5% 

l10% 

103% 
95.6% 

H = %R not applicable, sample concentration r.oo high 

* RPO control limit not met 
NA = Not applicable - analyte not spiked 

Control Limits: Percent Recovery: 75-125% 
RPD: +/-20% 

FORM-V 

ANALYTICAL. 
RESOURCES Vf!!!!!/ 
INCORPORATED 

Q 



INORGANICS ANALYSIS DATA SHEET 
TOTAL MBTALS 

Lab Sample ID: CI24B 
LIMS ID: 00-19683 
Matrix: Soil 

Data Release Authorize~~ 
Reported: 11/17/00 7J/ 

Sample No: TP-23-2-3 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/11/00 
Date Received: 10/13/00 

Percent Total Solids: 91.6% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 30 

3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.6 376 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.4 15.3 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium l 127 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.4 1,560 

3050 10/26/00 6010 ll/14/00 7439-92-1 Lead 4 1,190 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.04 1..21 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 u 
3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.6 l.. 4 

U Analyte ~ndetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CT24C 

LIMS ID: 00-19684 

Matrix: Soil 

Data Release Authorized~ -

Reported: 11/17/00 D~ 

sampie No: TP-24-0-1 

QC Report No: CI24-Kennedy Jenks Consultants 

Project: Tacoma Metals 

996098.00 

Date Sampled; 10/11/00 

Date Received: 10/13/00 

Percent Total Solids: 92.8% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 5 6 

3050 10/26/00 6010 ll/14/00 7440-39-3 Barium 0.3 105 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.2 2.3 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium o.s 34.3 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.2 539 

30SO 10/26/00 6010 11/14/00 7439-92-1 Lead 2 438 

CLP 10/26/00 747) 10/31/00 7439-97-6 Mercury 0.04 0.70 

3050 10/26/00 6010 11/14/00 7782-49-2 Sel.eniwn 5 6 

3050 l0/26/00 GOlO 11/:4/00 7440-22-4 Silver 0.3 o.s 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI24D 
LIMS ID: 00-19685 
Matrix: Soil 

Sample No: TP-25-0-1 

QC Report No: CI24-Kennedy Jenks consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/11/00 

Date Received: 10/13/00 

Data Release Authorized tl4V 
Reported: 11/17/00 C..J 

Percent Total Solids : 91.2% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth D~te Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 ll/14/00 7440-38-2 Arsenic s s u 
3050 10/26/00 6010 11/1.4/00 7440-39-3 Barium 0.3 52.5 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.2 0.3 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium o.s 28.4 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.2 151 

3050 10/26/00 6010 11/14/00 7439-92-1· Lead 2 48 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 0.14 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 5 5 u 

3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.3 0.3 u 

u Analyte und~tected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI24E 
LIMS ID: 00·19686 
Matrix: Soil 

Data Release Authorized'()(}, ~ 

Reported: 11/17/00 ~ 

Sample No: TP-26-0-1 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/11/00 

Date Received: 10/13/00 

Percent Total Solids: 92 . 2% 

Prep Prep Analysis Analysis 

ANALYTICAL /a,. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic s 5 u 
3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.3 47.4 

3050 10/26/00 6010 ll/14/00 7440-43-9 Cadmium 0 . 2 0.3 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium 0.5 30.3 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.2 21.6 

3050 10/26/00 6010 11/14/00 7439-92-1 Lead 2 9 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 0.05 u 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 5 s u 
3050 10/26/00 6010 11/14/00 7440-22 ··4 Silver 0.3 0.3 u 

U Analyte undetected at given RL 

RL Reporting LimiL 

FORM-I 



J:NORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab sample TD: CI24F 
LIMS ID: 00-19687 

Matrix: Soil 

Sample No: TP-26-4-6 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/11/00 

Date Received: 10/13/00 

Data Release Authm:ized ~ 
Reported: ll/17/00 lJ' 

Percent Total Solids , 88.0% 

Prep Prep Analysis Analysis 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS NUmber Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 6 6 u 
3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.3 272 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.2 0.2 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium 0.6 20.8 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.2 40.9 

3050 10/26/00 6010 11/14/00 7439-92-1 Lead 2 17 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 0.05 u 
3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 6 6 u 
3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.3 0.3 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-J: 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI24G 

LIMS ID: 00-19688 

Matrix: Soil 

Data ReleQse Authorizea/lir ~ 
Reported: 11/17/00 ~ 

Sample No: TP-26-6-10 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

Date Sampled: 10/11/00 

Date Received: 10/13/00 

Percent Total Solids: 64 . 1% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/15/0U 7440-38-2 Arsenic 7 7 U 

3050 10/26/00 6010 11/15/00 7440-39-3 Barium 0.4 80.1 

3050 10/26/00 6010 11/15/00 7440-43-9 Cadmium 0.3 0.3 u 
3050 10/26/00 6010 11/15/00 7440-47-3 Chromium 0.7 17.3 

3050 10/'?.6/00 6010 11/15/00 7440-50-8 Copper 0.3 31. l. 

3050 10/26/00 6010 11/15/00 7439-92-1 Lead 3 13 

CLP 10/2G/OO 7471 10/31/00 7439-97-6 Mercury 0.06 0.06 u 
3050 10/26/00 6010 11/15/00 7782-49-2 Selenium 7 7 u 
3050 10/26/00 6010 11/1::;/oo· 7440-22-4 Silver 0.4 0.4 u 

U Analyt.e undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-28-0-l 

Lab Sample ID: CI24H 
LIMS ID: 00-19689 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: soil 996098.00 
Date Sampled: 10/11/00 

Date Received: 10/13/00 

Data Release Authorizen.1/lt ~ 
Reported: 11/17/00 ~ 

Percent Total Solids: 

Prep Prep Analysis Analysis 

90.4% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 20 

3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.6 382 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.4 16.S 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium 1 9l. 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.4 789 

3050 10/26/00 6010 11/11/00 7439-92-i Lead 4 1,430 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 1..56 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 

3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.6 1.s 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-J: 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No; TP-28-2-3 

Lab Sample ID: CI24I 
LIMS ID: 00-19690 

Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/11/00 

Date Received: 10/13/00 

Data Release Authorizea,ti0( / 
Reported: 11/17/00 l/'\.,._...;"""" 

Percent Total Solids: 

Prep Prep Analysis Analysis 

89.6% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 20 

3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.7 444 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.4 16.S 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium l 88 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.4 3,000 

3050 10/26/00 6010 11/14/00 7439-92-l. Lead 4 2,340 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 1.12 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 u 
3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.7 1.8 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



l:NORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI24J 
LIMS ID: 00-19691 
Matrix: Soil 

Data Release Authoriz~ 
Reported: 11/17/00 

Sample No: TP-27-0-1 

QC Report No: CI24-Kennedy Jenks Consul t ants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/11/00 

Date Received: 10/13/00 

Percent Total Solids: 85.3% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 30 

3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.7 261 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.5 6.8 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium l 99 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.5 577 

3050 10/26/00 6010 11/14/00 7439-92-1 Lead 5 5,000 

CLP 10/26/00 7171 10/31/00 7439-97-6 Mercury 0.05 l..83 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 u 
3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.7 1.2 

U Analyte undetected at given RL 

RL Reporti ng Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI24K 
LIMS ID: 00-19692 
Matrix: Soil 

Sample No: TP-27-2-3 

QC Report No: CI24-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/11/00 
Date Received: 10/13/00 

Data Release Authorize<irfJr ~ 
Reported: ll/17/00 ~ 

Percent Total Solids: 90.3% 

Prep Prep Analysis Analysis 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 10 u 

3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.7 217 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.4 6,2 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium l 49 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0. 4 3,130 

3050 10/26/00 6010 11/14/00 7439-92-1 Lead 4 575 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury o.os l.82 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 u 

3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.7 l.3 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No; TP-270-0-1 

ANALYTICAL /j! 
RESOURCES \g 
INCORPORATED 

Lab Sample ID: CI24L 
LIMS ID: 00-19693 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/11/00 

Date Received: 10/13/00 

Data Release Authorizect(;Yb,~· 
Reported: 11/17/00 (,/v 

Percent Total solids: 86.0% 

Prep Prep Analysis Anal.ysis 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 40 

3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.7 259 

3050 10/26/00 6010 11/14/00 7440-43-9 Cad.mi.um 0.4 8.4 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium 1 l.l.9 

.30SO 10/26/00 6010 11/14/00 7440-50-8 Copper 0.4 806 

3050 10/26/00 6010 11/14/00 7439-92-1· Lead 4 14,700 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.06 1.62 

3050 10/26/00 6010 11/14/00 7792-49-2 Selenium 10 10 u 
3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.7 1. 7 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-:I 



XNORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI24M 

LIMB ID: 00-19694 

Matrix: Soil 

Sample No: TP-29-0-1 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Data Release Authorized~~ 

Reported: 11/17/00 ~ 

Percent Total Solids: 93.6% 

Prep Prep Analysis Analysis 

ANALYTICAL /&:. 
RESOURCES "f!l!!I/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/15/00 7440-38-2 Arsenic s 5 

3050 10/26/00 6010 11/15/00 7440-39-3 Barium 0.3 67.9 

3050 10/26/00 6010 11/15/00 7440-43-9 Cadmium 0.2 0.2 

3050 10/26/00 6010 11/15/00 7440-47-3 Chromium 0.5 29.7 

3050 10/26/00 6010 11/15/00 7440-50-8 Copper 0.2 24.6 

3050 10/26/00 6010 ll/15/00 7439-92-1 Lead 2 16 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.04 0.04 u 
3050 10/2fi/OO 6010 11/15/00 7782-49-2 Selenium s 5 u 
3050 10/26/00 60 1 0 11/15/00 7440-22-4 Silver 0.3 0.3 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANJ:CS .ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-30-0-1 

Lab Sample ID: CI24N 
LIMS ID: 00-19695 

Matrix, Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/12/00 

Date Received, 10/13/00 

Data Release Authorized ~ 
Reported: 11/17/00 l)' -

Percent Total Solids : 

Prep Prep Analysis Analysis 

84 .3% 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 30 

3050 10/26/00 6010 ll/14/00 7440-39-3 Barium 0.7 733 

3050 10/26/00 6010 11/14/00 7440-43-9 cadmium 0.5 59.5 

3050 10/26/00 6010 - 11/14/00 7440-47-3 Chromium l l.08 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.5 1,960 

3050 10/26/00 6010 l.l/14/00 7439-92-1 Lead 5 2,410 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 2.06 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 u 
3050 10/26/00 6010 l.1/14/00 7440-22-4 Silver 0.7 2.6 

U Analyte Wldetected at given RL 

RL R~po~ting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-30-2-3 

Lab Sample ID: CI240 
LIMS ID: 00-19696 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Data Release Authorize~ ~ 
Reported, 11/17/00 [;' ~ 

Percent Total Solids, 

Prep Prep Analysis Analysis 

86.8% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 20 

3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.7 805 

3050 10/26/00 6010 11/14/00 7440-43-9 cadmium 0.5 21.2 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium 1 90 

3050 10/26/00 6010 ll/14/00 7440-50-8 Copper 0. !:j 540 

3050 10/26/00 6010 11/14/00 7439-92-1 Lead s l, 110 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury C.04 0.57 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 lJ 

3050 10/26/00 6010 11/1'1/00 7440-22-4 Silver 0.7 1.4 

u Anulyte undetected at given RL 

RL R~porting Limit 

FORM-I 



J:NORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI24P 

LIMS ID: 00-19697 
Matrix: Soil 

Sample No: TP-31-0-1 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Data Release Authorized ~ 
Reported: 11/17/00 /l) 

Percent Total Solids: 89.8% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number. Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 10 u 
3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.6 558 

3050 10/26/00 &010 11/14/00 7440-43-9 Cadmium 0.4 19.3 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium 1 58 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.4 417 

3050 10/26/00 6010 11/14/00 7439-92-J: Lead 4 1,040 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 0.63 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 u 
3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.6 1.0 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI24Q 
LIMS ID: 00-19698 
Matrix: Soi l 

Sample No: TP-31-2-3 

QC Report No: CI24-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Data Release Authorizedl>lt~ 
Reported: 11/17/00 ~ · 

Percent Total Solids: 89.8% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RES OURCES \l!!I!) 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 10 u 
3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.7 189 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.4 6.4 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium 1 40 

3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.4 182 

3050 10/26/00 6010 l.l./14/00 7439-92-1 Lead 4 387 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 0.42 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 u 
3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.7 0.7 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANJ:CS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI24R 
LIMS ID: 00-19699 

Matrix: Soil 

Data Release Authorized~· 
Reported: 11/17/00 

Sample No: TP-32-0-1 

QC Report No: CI24-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Percent Total Solids, 82 . 8% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 ll/15/00 7440-38-2 Arsenic 30 30 

3050 10/26/00 6010 11/15/00 7440-39-3 Barium 2 2,010 

3050 10/26/00 6010 11/15/00 7440-43-9 Cadmium 1 84 

3050 10/26/00 6010 · 11/15/00 7440-47-3 Chromium 3 271 

3050 10/26/00 6010 11/15/00 7440-50-8 Copper 1 3,720 

3050 10/26/00 6010 11/15/00 7439-92-1 Lead 10 4,470 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.06 2.36 

3050 10/26/00 6010 11/15/00 7782-49-2 Selenium 30 30 u 
3050 10/26/00 6010 11/15/00 7440-22-4 Silver 2 3 

U Analyt:e undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS .ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI24S 
LIMS ID: 00-19700 

Matrix: Soil 

Data Release Authorize~ 
Reported: 11/17/00 /(.,J' 

Sample No: TP-33-0-1 

QC Report No: CI24-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/12/00 

Date Received: 10/13/00 

Percent Total Solids, 81.8% 

Prep Prep Anal.ysis Anal.ysis 

ANALYTICAL. 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/15/00 7440-38-2 Arsenic 30 40 

3050 10/26/00 6010 11/15/00 7440-39-3 Barium 2 3,070 

3050 10/26/00 6010 11/15/00 7440-43-9 Cadmium 1 89 

3050 10/26/00 6010 11/15/00 7440-47-3 Chromium 3 353 

3050 10/26/00 6010 11/15/00 7440-50-8 Copper 1 2,970 

3050 10/26/00 6010 11/15/00 7439-92-1 Lead 10 6,470 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury J.04 2.91 

3050 10/26/00 i:;010 11/15/00 7782-49-2 Selenium 30 30 u 

3050 10/26/00 6010 11/15/00 7440-22-4 Silver 2 5 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



rNORGAlOCS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-34-0-1 

Lab Sample ID: CI24T 
LIMS ID: 00-19701 
Matrix: Soil 

QC Report No: CI24-Kennedy Jenks consultants 
Project: Tacoma Metals 

996098. 00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Data Release Authorized ~ ~ 
Reported: 11/17/00 l)'~ 

Percent Total Solids: 

Prep Prep Analysis Analysis 

95.5% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 10 10 u 
3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.6 196 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.4 4.0 

3050 10/26/00 6010 11/14/00 7440-47-3 Chromium 1. 0 65.6 

3050 10/26/00 GOlO 11/14/00 7440-50-8 Copper 0.4 4,030 

3050 10/26/00 6010 11/14/00 7439-92-1 Lead 4 1,530 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.04 0.93 

3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 10 10 u 
3050 10/26/00 6010 11/14/00 7440-22-4 Silver 0.6 1.6 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI2 4LCS 
LIMS ID: 00-19683 

QC Report No: CI24 - Kennedy Jenks Consultants 

Matrix: Soil 

Data Release Authori ze~ ~ 
Reported: ll /17/00 (~....___...,-

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis 
Analyte Method 

Arsenic 6 010 
Barium 6010 
Cadmium 601 0 
Chromium 6 010 
Copper 6010 
Lead 60 10 
Me rcury 7 471 

Selenium 60 10 
Silver 0010 

Project; Tacoma Metals 
996098. 00 

Spike Spike 
mg/kg-dry Added 

20 5 236 

200 236 

4 9.9 59.0 
49. 9 59.0 

51. 3 5 9.0 
1 99 236 

0. 94 1.00 
20 8 236 

50.2 59.0 

' Q' codes: N = cont.ro l limit not met 

Control Limits: 80 -120% 

FORM-VII: 

% 

Recovery 

B6. 9% 

84.7% 

84.6% 

84.6% 
86.9% 

84 . 3% 

94.0% 

88 .1% 

85.H 

Q 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI25A 
LIMS ID: 00-19608 

Matrix: Soil 

Data Release Authorized,/Jh,,~ 

Reported: 11/15/00 ~ 

Sample No: TP-34-2-3 

QC Report No: CI2S-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 

Date Sampled: 10/12/00 

Dat~ Received: 10/13/00 

Percent Total Solids: 81.4% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES \g, 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/10/00 7440-38-2 Arsenic 30 30 

3050 10/26/00 6010 11/10/00 7440-39-3 Barium ?. 1,400 

3050 10/26/00 6010 11/10/00 7440-43-9 Cadmium l 52 

3050 10/26/00 6010 11/10/00 7440-47-3 Chromium 1 91 

3050 10/?.6/00 GOlO 11/lC/OO 7440-50-8 Copper 1 1,570 

3050 10/26/00 6010 11/10/00 7439-92-1 Lead 10 3,990 

CLP 10/26/00 7471 10/27/00 7439-97-6 Mercury 0.06 1.08 

3050 10/26/00 6010 11/10/00 7782-49-2 Selenium 30 30 u 
3050 10/26/00 6010 11/10/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RT. Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI25B 

LIMS ID: 00-19609 
Matrix: Soil 

Ddta Release Authorized~ 
Reported: ll/15/00 ~ 

Sample NO: TP-340-0-1 

QC Report No: CI25-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 

Date Sampled: 10/12/00 

Date Received: 10/13/00 

Percent Total Solids: 81.6% 

Prep Prep Analysis Analysis 

ANALYTICAL/&,. 
RESOURCES "f!!l!/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RI, mg/kg-dry 

3050 10/26/00 6010 11/08/00 7440-38-2 Arsenic 30 30 u 
3050 10/26/00 6010 11/08/00 7440-39-3 Barium 2 1,740 

3050 10/26/00 6010 11/08/00 7440-43-9 Cadmium 1 42 

3050 10/26/00 6010 11/08/00 7440-47-3 Chromium 3 92 

30SO 10/26/00 6010 11/08/00 7440-50-8 Copper 1 1,640 

3050 10/26/00 6010 11/08/00 7439-92-1 Lead 10 5,100 

CLP 10/26/00 7471 10/27/00 7439-97-6 Mercury 0.06 l.23 

3050 10/26/00 6010 1.1/08/00 7782-49-2 Selenium 30 30 u 
3050 10/26/00 6010 11/08/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

November t 6, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CI19 and CI25 

Dear Mr. Schreiner: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Sixty-eight soil samples were received in good condition on October 13, 
2000. Selected samples were placed on hold at -18 degrees celcius pending further 
instruction. Samples were logged in batches to separate ARI Job Numbers. 

Selected samples were analyzed for PCBs referencing EPA 8082, and tota1 metals 
referencing EPA 6010/7471. Total diesel and motor oil range hydrocarbons were determined 
referencing WDOE method NWTPH-Dx. 

Samples TP-21-0-1 and TP-21-2-3 for PCBs required dilution and re-analysis to quantitate 
aroclors within the linear range of the GC/ECD. Both sets of data have been submitted. 
Two extracts analyzed for PCBs showed poor recoveries for one of the two surrogates, and 
two extracts had high levels of Aroclors which interfere with quantitation of the surrogate. 
As these extracts showed acceptable recoveries for at least one of the surrogates, no 
corrective action was taken. 

Sample TP-19-0-1 contained an Aroclor pattern that the analyst feels matches well with 
Aroclor 1262; the material was quantitated against and reported as Aroclor 1260.' 

A matrix spike was prepared and analyzed in conjunction with sample TP-18-0-1. The 
percent recoveries for barium, lead and mercury were not within control limits following the 
initial analysis of the MS. Since the percent recoveries were within acceptable QC limits 
for the corresponding LCS, it was concluded that high concentrations in the sample matrix 
was the cause of the low MS recoveries. No further corrective actions were taken. 

RECEIVED 

NOV 1 7 2000 
K/J Federal Way 

K/J No/Fi18-------Route, __________ _ 
Return To/By ______ _ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621·6490 • 206-621-7523 fax 



s Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

Ty Schreiner 
Kennedy Jenks Consultants 
AR1 Job Cll 9 and CI25 
November 16, 2000 
Page2 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the repo1ts and all associated raw data will be kept on file at ARJ. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 
r' (\ r 

- . .;,->C-.. .... 1 (_ . {, .,/1, \. _) 
Sue Dunnihoo 
CS Manager 
Sue@arilabs.com 

SD/kg 
Enclosures 

cc: Jodie Brundage, Kennedy Jenks 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 
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Din/ /1 fu Time( t) () . V Date: nme: Date: Time: 

f I - / . 

Analytical Resou«:es, lncorporal 
Analytical Chemists and Consult, 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (f; 

: Notes/Commerr 

.. 

fveL-1-e 

11 oJ.!\ 
l\ ~J~ 

[) l.S (7 ~ ~ f~~!r 
:> \{ D- ? • 

I'.--- • 
h \0 \i\QlUC -

.. 

Special Instructions/Note 

Number of Coolers: 

Cooler Temp(i:i.); 

COC Seals Irita.ct? 

Bottles Intact? 



Chain ?f Custody Record & L.:aboratory Analysis Request. 9 
Page _l_ of. '3 T~rn Around Requested: N\l"'{ ~ 

Report to: 1'{ 4 Ha...~ 1,-)r-.)2 
-

Proj Name: --tP.Zn.-{.iL 1-'lET'h-th Analyses Requested 

Company: ~~O '( / ..)l.M~ Proj Number: 4'\"\l,04\f. vt> 1 Address: S ?O ?- ;~ ~ Sampler: T""". .J-,..& <( 

(: C, r:>@/y - ,,..)(}. '( ,.JA ~ 9>00;:, 
; )I. ;-

PhonJ\ ~.;; 
'.) J; 

'31A - ,..e,. 5 < Shipping Method: ~~ I -l {\ 
Fax: ( 1J':l':I) ~ t,t -'?'-r3S -( ~' a 

AirBill: ~- < 
~ * ; 

C: ~ 
..... 

)-,, 
.J 

"") ., ._;; :..., 
Sample Sample Sample No Con- 5, '-J 

. -
~~ :! 

Sample ID Date Time Matrix tainers '2 (i / 

-t"V - '2.:~ -o- \ l'}t\/oc a:n ~Ol£.. ')... 'x )( ~ 
.to X 

--(\/ - 2,.:;, --z. - 7:, ~·.15" i.- '{.. y.. ',l ')( 

11? - 1..:~ - 4 -<, ~-- ~ 2-- _,. )( 
it: 'O'I) '2. ' . y: -fl? - '2..~ - , (c - l 0 

-tp- 1.A -0~1 ~·.~1) ; '2-- X )( ',{ \J 
w- 1...A - 1..,- ~ q :,\$" ~L )( 

-rP - 24 - ,\ - h q:ss 1..-- X 
--r? .. -i4 - <-P~.t'.o (Q,o«!b '1- - X 
,w. { < ...;,. ij,·l . ..,•;_ J • .. ) y . _.. ... -:.· C - . \C·.W )( \( y 
"\V- i.S - l- - 7 iO·.~;?) 

·~ ',( 
; 

i'V - lS--4 ... "" fO:A() -f. 
'\'v -- -z..s - (.t:> - (0 \r~ X 
--rr- -Z {A - 0 - ( \\'. 2-D y '/: X y 
"(V - "2. v - '-. ·:;, W .. :,o )( 

--(1' -~(.,- A.- (,., \\AS ..,t. ')(.. )( l'x 
'"1V - zA., - (..,, - '~ \l. ·. ~ X -;( j.. • w ,. '2 E> -- o-\ 11·· --J.. 'i. ~ X 

-(P - ,'Q - 2--? l!'D·j' )t. X X I~ 
--tv~ f, -A-v 1·.to X 

~ -(z~~ 1 1it, \- ,, 10 l: l '5 ·~ -v _ I/ 

Relin~t e • : 
1 Relinquished: Relinquished: 

(Signat } \_ _ -Iv~ (Signature) (Signature) -,. 

-~!~~~'/ ~~ Printed name: Printed name: 

~~f~w1+~""' ts 
Company: Company: 

~a~ ,!\oo~ Tim~ ffi} Date: Time: Date: Time: 

~ fl""' . ' 
Received z: · · . 
:zt~ 1~ ~ I 1.. /J <9.J /1-t 

Received by: Received by: 

Printed name: ' 
., 

Printed name: Printed name: 

C l-'1 ~ ~PE"rtl -:JoS rh 7 
Company: f\ I< r .,_, Company: Company: 

Datel l /c Tim~: Date: Time: Date: Time: 

\C.. i.3 C)c) ( ()Cu 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
:WG-621-6490 206-621-757.~ ''~x) 

-
Notes/Comments 

fr e -t.£_4..,, 

o.\ \ l e,)l\-W'7 

14-c l c:l 

,· ., 

Special Instructions/Notes 

-

-
Number of Coolers: 

Cooler Temp(s): 

coc Seals Intact? 

Bottles Intact? 
·., .. ~ 



-~ 

Chain of Custody Record & Laboratory Analysis Request 

Page£,· ~f ::> T~m Around Requested: ___ _ 
9 

Report to:"'\_'/ ~ ~\-tV '(;'JrJf]l_ Proj Name: 1 ;..'\A b t.AI\. MG.4Al:: Analyses Requested 

Company: \l.i;;~~ 'Y / ....)~,.)IL< Proj Number: qou~o°I B, cso 
Address: S3o :;... ?,~41-. ~ "(. Sampler. '1 
~,;. v)~ V:,f\. °t BOiJ D ~ : 

Phone: "t.S ?> 04A-oS$5 0 \l) 
Shipping Melhod: • 1:. vl 0. V) ~ 

Fax: AirBifl: -t " -1 
~ j 

i ~ ~ ,J C) , C 
Sample Sample Sample No Con- 'It.) {.) ? C,, "1 

Sample iD Date Time Matrix tainers ~ J;J. 
,(I' 

-'f~ - "1..'1 - o- \ '%, lo i:~ sou ... '1... ~ )( >( "Y. X 
-'{ ~ ., i,-, - J..,., ·;, 1: S5 1 

' 2. )( )(. )( y 

i'""P ., "'' -- A-(,., '?:61) z.. Ix 
r fi: lJ#JI , .... a ...... ,, ~ 

. ...,_ 
T , ·r , . 

iY ~ 1-., ., t,...-lO ~'=I 24: a 1- ~ 
-rP -"'1.. 1 o- 0 - \ ... IL/-'.~ <- )( X: X )( X 
-t? - 2~- 0 - l l~(;j~ 

I 

9'.£"0 2.. X )( ){ ){ 

tv - 2 '1 -· 1...-: ~ . 1·. ~ 2 'JI, X. 
2ir ~ 4- (.., q· - z ~- X ---D7 - (':> 

·-(V-· Z 4 - v - ! D . 'l:-i< 2-- ~ X 
\ t' ~0 - 0 - { q:so t- 'I. )( y )(' 

"'"(Y/ , 3,o - 1.. - 3> to: oo '2- ',( ~ \,(' -x 
--r? - '?;, i' - 4. - (G ,") ·.:() 2- x 
--r;)_ ~ -- t.o-lD lo~4< 2- X 
11? ~\ ~ o-t H'. t,V :l- ·::-,(, '>" ¥ ~ ~ .. 

--t?-- 3 \ -- z.. - 3 n·. \ t> 2-· 'I- ~ x )( 

1?- 3 \ - -- -~ \ \>2.o "2. 
.- IV 

1:.'"P-3l- \.p- ( o \\Ad L- - )< 

-W- ~J - o- l l2 '.1'> 
< 7- "'- ~ Y.. )(' 

~ ~-SPra~~ ~ 
, 

)( \J ·.4-s - 'l( )C "" 
Relinq Uis~t d: ~,)• ~ 

Relinquished: Relinquished: 

(Signa 1tUre - (Signature) (Signature) 

·ff~~~' ~ 
Printed name: , Printed name: 

l~~~vt~\I\~-
Company: ¢olllpany: 

~~r,~~ 
Time: Date: Time: Date: Time: 

C\'()O~ 
. 

Re~c:,by: . ~ Received by: Received by: 

~-. .{.l-r {"\- / 1 "1 ( 

Printed name: >e-rJ~) ' - Printed name: Printed name: 

·g ... ;s_~ ~~h 
CompanyA(._ ( Company: f Company: ... 
Da1c,,~1co Time: Date: Time: Date: Time: 

(n<1~J 

Analytical Resources, lncorpor2 
Analytical Chemists and Consult 

400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-6i1-7523 (j 

Notes/Commer 

.... 
..,: '• . .,._ .... 

~~ 
,\ \:-\D \j.s 

-.... 4t~S 

....... 

Special Instructions/Note: 

.. 
•, .. 

Number of Coolers: 

Coore.. Temp(s): 

COC Seals Intact.?? 

Bottles Intact'?. 
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Cfia1n of Custody Record & Laboratory Analysis Request 

Page~ of V Turn Around Requested: ~~l'\M,tjl 
9 

Report to: .Ar-.:,~~ 1-4-~.,.:)C.... Proj Name: \~•"'« k~ Analyses Requested 

Company: l<tv-"' .-wi."t } .J..e."\ ~ Proj Number: q~<DO<t "6 ,ci> 

Address: S 3o S i~cd Sampler. M ,_;.. 
"" y~.<o.~ ~Uof w.\ ~-O;!) 

)( 

* a 
Phone: { t-S:>)'\t1 · ~ iX Shipping Method: (t:s,..;>'<l"~ \ 

l. ~ D 
Fax: (.VJ,~) q ")t · ~z,5 AirBilf: 

~'i ~ "' J )-
J 

....) 
Sample Sample Sample No Con- 3 Q 

Sample ID Dale Time Matrix tainers .e ~ ~ ':> 

if - l'zS - o-, ioltC>)t:o ~c(<h. ~'<I.A..- -z.. K i.. )( 
-('P ~ \'°1> .,,. ~-:!, i (~SO.. '( 

,P- t£? - '-\ -<o ~ ;al:,.. >< 
Tf' ·-\ $, ~ -co "\'.14. X 
-,-p ·1 'l - ~ -( <i '-~ X )( x " 1'P -\°\ - "Z- -3 C\'.~ 'l 
"'(f> -l "'\ • 4. -'=> fO'.(Oo,.. 'x 
-f'() ..... l G\ - Co -lO \0 ; "-t :tc, X 
1 f>- to ·- 0 - f 1'.4~,:.. X x x 
T P~ZO - 1-. 3 r\ '>~ X X X I 

"'(y-1..~ - '-\ - f.o ,?.:(OD X 
,.-t>,tc - 0 -tO 2:t.t» X. 

Tl>- 2 <:(:() ·- 2-=> \1'.~ X l( X 
TP - z., - e, _, '-\Op x X X i 
'T~-V - 1-- 7 ,·.,~ X. K '!( '( 

-rr - 1-t - t.t-to I t :~ "i 
·\1' - U - (o - ID 1.:~ X 
1"1' - 1 .. :z.. · o - \ 1,:l.151. X '( f.. 
.1)-'2..."7..· 1....-~ I x K t. 
ifil}?-<LJ L.-;:-\\..\~ .... z.:~ J ov x 

Reti~t~d~ r-t , ) Relinquished: Relinquished: 

(Signal e ~ -. - , {Signature) (Signature} 

l!:!:,iDLed name: '\J ~ . • 

( .A~ '1'N~ '°-•\J 
Printed name: Printed name: 

~ompany: ~ ~ (~~ ~ pany: Company: 

\:'~"'"""~ ~I,\ s ' 

~ttJoo • Time: Date: Time: Date: Time: 

q~60fA/J\ 
t r " 

91~~;1~_/k,n i, ~, Received by: Received by: 

Printed name: 
{/ - ' 

Printed name: Printed name: 

r;-, , ~rci<,e-Fl-( :Jo$:. HI 
Comp~ny: J.\ 'j2, / Company: Company: 

Date: Time: Date: Time: Date: Time: 

ro/p..J~ ( ,-"'}-"'Jc) 
- ' 

Analytial Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-752') "'\x) 

-
Notes/Comments 

f1-ee.1'2 
l?l.ll e.~f.t-11..f 
\\\)\i).7 

Special Instructions/Noles 

-
Number of Coolers: 

Cooler Temp(s): 

COC Seals Intact? 

Bottles Intact? 



ORGANICS .ANALYSIS DATA SHBET 
PCB by GC/ECD 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Sample No: Method Blank 

Lab Sample ID: CI19MB 
LIMS ID: 00-19614 
Matrix: Soil 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Data Release Authorized:clt Date Received: NA 
Reported: 10/26/00 ,,t'J/4l.,,. 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 15:58 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECDl 
12.0 g-dry-wt 
4.0 mL 
NA 

GPC.Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

l.2674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-S Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Arocl6r 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

92.2% 
104% 

Value 

33 u 
33 u 
33 u 
33 u 
33 u 
67 u 
33 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

I 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No; TP-19-0-1 

Lab Sample ID: CI19B 
LIMS ID: 00-19614 
Matrix: Soil 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/10/00 

Data Release Authorized: [t(l Date Received: 10/13/00 
Reported: 10/26/00 1•llt( "'" 

Date extracted: 10/19/00 
Date analyzed: 10/25/00 18:17 
Instrument ID: ECD1 
Sample Amount: 10.5 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.0 

Reported 

CAS Number 

12674-11-2 

53469-21-9 

12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11J.4l.-16-S 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 38 

1242 38 
1248 38 

1254 57 
1260 60 
1221 76 
1232 38 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

101% 
88.5% 

No 
No 
Yes 
Yes 

1:1 

12. 5% 

u 
u 
u 

u 
u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analytc may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI19F 
LIMS ID: 00-19618 
Matrix: Soil 

Data Release Authorized:( lr . 
Reported: 10/26/00 l•h-~{ •\ 

Date extracted: 10/19/00 
Date analyzed: 10/25/00 18:46 

Instrument ID: ECD1 
Sample Amount: 9.77 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7 .3 

Sample No: TP-21-0-1 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

GPC. Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 18.7% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-ll-2 Aroclor 1016 41 u 
53469-21-9 Aroclor 1242 41 u 
12672-29-6 Aroclor 1248 1,400 

11097-69-1 Aroclor 1254 4,100 E 

110~6-82-5 Aroclor 1260 3,400 E 
11104-28-2 Aroclor 1221 82 u 
11141-16-5 Aroclor 1232 41 u 

PCB-Aroelor Surrog ate Recovery 

Decachlorobiphenyl NR 

Tetrachlorometaxylene 64.2% 

Data Qualifiers 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 

Dilution Required 
s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate·. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI19FDL 
LIMS ID: 00-19618 
Matrix: Soil 

Data Release Authorized:t~ 
Reported: 10/26/00 A~~ 

Date extracted: 10/19/00 
Date analyzed: 10/25/00 19:42 
Instrument ID: ECD1 
Sample Amount: 9.77 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7 .3 

Sample No: TP-21-0-1 
DILUTION 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:10 
Percent Moisture: 18.7% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 410 u 
5346.9-21-9 Aroclor 1242 410 u 
12672-29-6 Aroc:lor 1248 2,100 
11097-69-1 Aroclor 1254 6,900 

110.96-82-5 Aroclor 1260 5,200 
11104-28-2 Aroclor 1221 820 u 
11141-16-5 Aroclor 1232 410 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl NR 

Tetrachlorometaxylene 77.5% 

Data Qualifiers 

ANALYTICAL . 
RESOURCES "f!!I!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed . 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI19G 
LIMS ID: 00-19619 
Matrix: Soil 

Data Release Authorized:Ctt l 
Reported: 10/26/00 ,1 \~lt .,. 

Date extracted: 10/19/00 
Date analyzed: 10/25/00 20:10 
Instrument ID: ECDl 
Sample Amount: 9.96 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.3 

Sample No: 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

CI19-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
10/10/00 
10/13/00 

GPC ,Cleanup: No 

Florisil Cleanup: No 
Acid Cleanup: Yes 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Percent Moisture: 17.2% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 

53469-21-.9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096'-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 12;32 

PCB-Aroclor Surrog ate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Recovery 

102% 
41.2% 

Data Qualifiers 

Value 

40 u 
88 
40 u 

2,100 E 
1,1.00 

80 u 
40 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due t.o saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst. confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-21-2-3 
DILOTION' 

Lab Sample ID: CI19GDL 
LIMS ID: 00-19619 
Matrix: Soil 

QC Report No: Cll9-Kennedy Jenks Consultants 

Data Release Authorized: ( lf !tL" 
Reported: 10/26/00 b\1 

Date extracted: 10/19/00 
Date analyzed: 10/25/00 20:38 
Instrument ID: ECD1 
Sample Amount: 9.96 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.3 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/10/00 
Date Received: 10/13/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor l.242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroc:lor 1254 
11096-82-S Aroc:lor 1260 
11104-28-2 Aroclor 1221 
11141-16-S Aroclor 1232 

PCB-Aroclor Surro~ate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Recove:9:'.: 

105% 

39.5% 

Data Qualifiers 

Value 

80 
110 

80 
2,300 
1,200 

160 
80 

No 
No 
Yes 
Yes 

l:2 

17.2% 

u 

u 

u 
u 

ANALYTICAL. 
RESOURCES ~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS .ANALYSIS DATA SHEBT 
PCB by GC/ECD 

Sample No: TP-34-2-3 

Lab Sample ID: CI2SA 
LIMS ID: 00-19608 
Matrix: Soil 

QC Report No: CI25-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 
Date Sampled: 10/12/00 

Data Release Authorized:{lr . Date Received: 10/13/00 

Reported: 10/25/00 ;.,JJ.s/"'-

Date extracted: 10/19/00 
Date analyzed: 10/24/00 08:52 
Instrument ID: ECD1 
Sample Amount: 9.85 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.4 

Reported 

CAS Number 

12674-ll-2 
53469-21-9 
12672-29-6 
11097~69-1 
11096-82-5 -11104-28-2 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 41 
1242 41 
1248 110 
1254 510 
1260 400 
1221 81 
1232 41 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

82.8% 
43.2% 

No 
No 
Yes 
Yes 

1:1 
18.2% 

u 
u 

u 
u 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-340-0-1 

Lab Sample ID: CI25B 
LIMS ID: 00-19609 
Mat:rix: Soil 

QC Report No: 
Project: 

CI25-Kennedy Jenks Consultants 
Tacoma Metals 
966098.00 

Date Sampled: 10/12/00 

Data Release Authorized: ( fr . Date Received: 10/13/00 

Reported: 10/25/00 ;.{¥s/~ 
Date extracted: 10/19/00 

Date analyzed: 10/24/00 09:20 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
10.0 g-dry-wt 
4.0 mL 
7.4 

Reported 

CAS Number 

12674-11-2 

53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 

11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight. 

Value 

1016 40 
1242 40 
1248 120 

1254 570 

1260 500 
1221 80 

1232 40 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

98 . 8% 

51.0% 

No 
No 
Yes 
Yes 

1:1 

16.6% 

u 
u 

u 
u 

ANALYTICAL~ 
RESOURCES 'ff!I!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



SOIL AROCLOR SURROGATE SUMMARY 

Matrix: Soil QC Report No: CI19 

LIMS ID 

OO-l9614MB 
OO-l9614SB 
00-19614 
00-19618 
00-19618DL 
00-19619 
00-19619DL 

Lah ID 

101900MB 
101900SB 
Cll9B 
CI19F 
Cil9F 

CI19G 
CI19G 

Client ID 

Method Blank 
Lab Control 
TP-19-0-1 
TP-21-0-1 
TP-21-0-1-DL 
TP-21-2-3 

TP-21-2-3-DL 

Project: 

(TCMX) = Tetrachloro-m-xylene 
(DCBP) = Decachlorobiphenyl 

Tacoma Metals 
996098.00 

TCMX # 

104% 

92.2% 

88.5% 
64.2% 
77 .5% 

41. 2% * 
39.5% * 

QC LIMITS 

(53-109) 
(S4-127) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Pagel for CI19 FORM-II PCB 

DCBP 

92.2% 
95.0% 

101% 
NR 

NR 

102% 
105% 

:/t 

* 

* 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 

0 

0 

1 

1 

1 

l 



SOIL AROCLOR SURROGATE SUMMARY 

Matrix: Soil QC Report No: CI25 
Project: Tacoma Metals 

966098.00 

LIMS .ID 

00-19608MB 
00-19608SB 
00-19608 
00-19609 

Lab ID 

101900MB 
101900SB 
CI2SA 
CI25B 

Client ID 

Method Blank 
Lab Control 
TP-34-2-3 
TP-340-0-1 

(TCMX) ~ Tetrachloro-m-xylene 
(DCBP) Decachlorobiphenyl 

TCMX # 

104% 
92.2% 
43.2% * 
51. 0% * 

QC LIMITS 

(53-109) 

(54-127) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CI25 FORM-II PCB 

DCBP # 

92.2% 
95.0% 

82.8% 
98.8% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 

0 

1 

1 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CI19 
LIMS ID: 00-19614 
Matrix: Soil 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: t~ l 
Reported: 10/26/00 vl-.A -

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/19/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKB 
FOUND 

277 

996098.00 

SPIKE 
ADDED 

333 

' RECOVERY 

83.1% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

95.0% 
92.2% 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYTICAL. 
RESOURCES 'l!!IJI 
INCORPORATED 

Lab Sample ID: CI25 
LIMS ID: 00-19608 
Matrix: Soil 

QC Report No: CI25-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:([~ 

Reported: 10/25/00 l'{ W 1-J A 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/19/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

276 

966098.00 

SPIKE 
ADDED 

333 

% 

RECOVERY 

82.8% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

values Reported in Total ug/kg Dry Weight 

FORM-III 

95.0% 
92.2% 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

ANALYTICAL fa 
RESOURCES~ 
INCORPORATED 

L!MS ID: 00-19613 

Matrix: Soil 

QC Report No: CI19-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996096.00 

Data Release Authorized:((r / 

Reported: 10/25/00 {-'/1/>{"' 
Date Received: 10/13/00 

Date Date Dilution Diesel. 

Lab ro Sample ID Ext:racted Analy2.ed Factor Ra ng e 

CI19MB Method Blank 10/19/00 10/20/00 1:1 s.o u 
CI19A TP-18-0-1 10/19/00 10/20/00 l:l 55 

CI19B TP-19-0-1 10/19/00 10/20/00 1:1 75 

CI19C TP-20-0-1 10/19/00 10/20/00 1:1 5.2 u 
CI19D TP-20-2-3 1.0/19/00 10/20/00 1:1 l.30 

Cil9E TP-2000-2-3 1.0/19/00 10/20/00 1:1 140 

CI19F TP-21-0-1 10/19/00 10/20/00 1:5 200 

CI19G TP-21-2-3 10/19/00 10/20/00 1:1 100 

CI19GD TP-21-2-3-DUPL 10/19/00 10/20/00 1:1 83 

CI19H TP-22-0-1 10/19/00 10/20/00 1:1 60 

CI19I TP-22-2-3 10/19/00 10/20/00 1:1 48 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

*HC Motor Oil Surrogate 

ID Rang e Recovery 

l.O u 72.0% 
MOIL+ l.60 68.0!l. 
MOIL 220 70.0% 

10 u 70.0% 
NO 380 68.0% 
NO 410 62.0% 
NO 660 60.0% 

NO 240 76.0% 
NO 180 66.0% 
M OIL 250 63.0% 
MOIL 170 63.0% 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 
Diesel quantitation on total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

U Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 

NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DZESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FZD 

Lab Sample ID: CI19SB 
LIMS ID: 00-19613 
Matrix: Soil 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:(ff/ 
Reported: 10/25/00 ~(IS~ 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 10/19/00 
Date analyzed: 10/20/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 66.0% 

996098.00 

SPIKE 
FOUND 

71.0 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

100 

% 
RECOVERY 

71.0% 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 

Sample No: TP-21-0-l 

Lab Sample ID: CI19F 
LIMS ID: 00-19618 
Matrix: Soil 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Received: 10/13/00 

Data Release Authorized:(fr 

Reported: 10/25/00 l.,(id. .... 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 10/19/00 
Date analyzed: 10/21/00 

SAMPLE SPIKE 

CONSTITUENT 

MATRIX SPIKE 

Diesel Range 

MATRIX SPIKE 
Diesel Range 

VALUE VALUE 

Hydrocarbons 201 257 

DUPLICATE 
Hydrocarbons 201 260 

TPHd Surrogate Recovery 

Matrix Spike 
Matrix Spike Dup 

Methylarachidate 
Methylarachidate 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

122 

123 

65.0% 
55.0% 

\ 
RECOVERY 

45.9% 

48.0% 

RPD 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

4.5% 



Matrix: 

LIMS ID 

00-19613MB 
00-196l3LC 
00-19613 
00-19614 
00-19615 
00-19616 
00-19617 
00-19618 
00-19618 
00-19618 
00-19619 
00-19619 
00-19620 
00-19621 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

ANALYTICAL@\ 
RESOURCES \g/ 
INCORPORATED 

Soil QC Report No: CI19 

Lab ID Extracted Client ID MeArach 

102000MB 10/19/00 Method Blank 72% 

102000LC 10/19/00 Lab Control 66% 
CI19A 10/19/00 TP-18-0-1 68% 
CI19B 10/19/00 TP-19-0·1 70% 
CI19C 10/19/00 TP-20-0-1 70% 
Cil91) 10/19/00 TP-20-2-3 68%" 
Cil9E 10/19/00 TP-2000-2-3 62% 
CI19F 10/19/00 TP-21-0-1 60% 
CI19F-MS 10/19/00 TP-21-0-1-MS 65%-
CI19F-MSD 10/19/00 TP-21-0-1-MSD 65% 
CI19G 10/19/00 TP-21-2-3 76% 
CI19G-DP 10/19/00 TP-21-2-3-DP 66% 
Cil9H 10/19/00 TP-22-0-1. 63% 
CI19I 10/19/00 TP-22-2-3 63% 

(MeArach) ; Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(56-114) (42-113) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

TOT OUT 

0 
0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 

0 

0 

Page l for C!l9 

FORM-II TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FIO 
and Motor Oil 

ANALYTICAL ta 
RESOURCES~ 
INCORPORATED 

LIMS ID: 00-19608 
Matrix: Soil 

Data Release Authorized:C/fs/ 
.1 ,. ;\ 

Reported: 10/25/00 l"IJ 

Date 

Lab ID Sample ID Extracted 

CI2SMB Method Blank 10/19/00 
CI2SA TP-34-2-3 10/19/00 
CI25B TP-340-0-1 10/19/00 

QC Report No: CI2S-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 
Date Received: 10/13/00 

Date Dilution Diesel •HC Motor Oil 

Analyzed Factor Range ID Range 

10/20/00 1:1 5.0 u 10 u 
10/21/00 1:20 710 NO 2,600 

10/21/00 1:20 460 NO 1,400 

Values reported in ppm {mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

Surrogate 

Recovery 

72.0% 
D 

D 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good _match for any of the requested products. 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

U Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit . 
s No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPIID Range Cl2 to C24 by GC/FID 

Lab Sample ID: CI2SSB 
LIMS ID: 00-19608 
Matrix: Soil 

QC Report No: CI2S-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:c/.t' / 
Reported: 10/25/00 ,J>~{" 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 10/19/00 
Date analyzed: 10/20/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrog ate Recovery 

Methylarachidate 66.0% 

966098.00 

SPIKE 
FOUND 

71.0 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

100 

% 

RECOVERY 

71. 0% 

ANALYTICAL /&, 
RESOURCES~ 
INCORPORATED 



Matrix: 

LIMS ID 

00 - 19608MB 
00-19608LC 
00 - 19608 
00-19609 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

Soil QC Report No: 

Lab ID Extrac ted Client ID MeArac h 

102000MB 1 0/1 9/00 Method Bl ank 72% 

102000LC 10/19/00 Lab Control 66% 
CI25A 10/19/0 0 TP - 34-2-3 D 

CI25B 10/19/00 TP- 340-0-1. D 

(MeArachl = Methylarachidate 

Control Sample 

QC LIMITS QC LIMITS 
(56 - 114) (42-113) 

# Column to be used to flag recovery va l ues 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

TOT OUT 

0 

0 

0 

0 

Page 1 for CI2 5 

FORM-II TPHD 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

CI25 



INORGANICS ANALYSIS DATA SHBET 
TOTAL METALS 

Lab Sample ID: CI19MB 
LIMS ID: 00 19614 

Sample No: Method Blank 

QC Report No: CI19-Kennedy Jenks consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release Authorized~ 
Reported: 11/1s/oo ~ 

Percent Tot.al Solids, NA 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

30SO 10/26/00 6010 11/10/00 7440-38-2 Arsenic 5 s u 
3050 10/26/00 6010 11/10/00 7440-39-3 Barium 0.3 0.3 u 
3050 10/26/00 6010 11/10/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/26/00 6010 11/10/00 7440-47 - 3 Chromium o.s 0.5 u 
3050 10/26/00 60l0 11/10/00 7440-50-8 Copper 0.2 0.2 u 
3050 10/26/00 6010 ll/10/00 7439-92-1 Lead 2 2 u 
CLP 10/26/00 7'17] 10/27/00 7439-97-6 Mercury 0.05 0.05 u 
3050 10/26/00 6010 11/10/00 7782-49-2 Selenium s 5 u 
3050 lC/26/00 6010 11/10/00 7440-22-4 silver 0.3 0.3 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHBBT 
TOTAL METALS 

Lab sample I D: CI 1 9LCS 
LIMS ID: 0 0 - 19614 
Matrix: Soil 

QC Report No: CI19-Kennedy Jen k s Consultants 
Project: Tacoma Metals 

Data Release Authorized ~ ~ 
Reported : 11/15/00 ~ 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis 
Analyte Method 

Arsenic 6010 
Barium 6010 
Cadmium 6 0 10 
Chromium 6010 
Copper 6010 
Lead 6010 
Mercur y 7471 
Seleni um 6010 
Silver 60 10 

Spike 
mg/kg- dry 

207 
207 

52.5 
51. 9 
51. 0 

205 
0.96 

210 
50.8 

'Q' codes: N = control limit not met 

Control Limi ts: 80- 120% 

FORM-VII 

99609B.O O 

Spike % 
Added Recovery 

200 104% 
200 104% 

50 .0 1 05% 
50 .0 104% 
5 0.0 102% 

200 1 02% 
1. 00 96.0% 

2 00 105% 
50.0 102% 

Q 

ANALYTICAL ta. 
RESOU RCES \g 
INCORPORATED 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI19MB 
LIMS ID: 00-19619 

Sample No: Method Blank 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled, NA 

Date Received: NA 

Data Release Authorize~~ 
Reported: 11/15/00 {}1~ 

Percent Total Solids: NA 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Prep 
Meth 

Prep 
Date 

Analysis 
Method 

Analysis 
Date CAS Number Analyte RL mg/kg-dry 

CLP 10/30/00 7470 10/31/00 7439-97-6 Mercury 0.05 o.os u 

U Analyte undetected at given RL 

RL Limit of Detection 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI19LCS 
LIMS ID: 00-19618 
Matrix: Soil 

Data Release Authorize~ ~ 

Reported: 11/15/00 ~ 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Analyte 

Mercury 

'Q' codes: 

Control Limits: 

Analysis 
Method 

7471 

Spike 
mg/kg-dry 

1.08 

N = control limit not met 

80-120% 

FORM-VII 

Spike 
Added 

1. 00 

% 

Recovery 

108% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Q 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI19A 
LIMS ID: 00 -19613 
Ma t r ix: Soil 

Sample No: TP-18-0 - 1 

QC Report No: CI19-Ken n e dy Jenks Consul t ants 
Project : Tacoma Metal s 

996098. 00 
Da te Sampled: 10 /10 /00 

Date Received : 10/13/00 

Da t a Release Author ized £l1~ 
Repor t ed: 11 / 15/00 ~ · 

Percent Total Solids: 91 . 5% 

Prep Prep Anal ysis Analysis 

ANALYTICAL~ 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS NUmber Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/07/00 7440-38-2 Arsenic 5 8 

3050 10/26/00 6010 11/07/00 7440-39-3 Bariwn 0. 3 107 

3050 10/26/00 6 010 11 /0 7/00 7440-43-9 Cadmium 0.2 3.3 

3050 10/26/00 6010 11/07 /00 7440-47-3 ChromiUJ!I 0.5 26. 3 
3050 10/26/0 0 6 010 11/ 07 / 00 7440-50-8 Copper 0 .2 451 
3050 10/26/00 6010 11/0 7/00 7439-92-1 Lead 2 311 

CLP 10/30 /00 7471 10 / 31 /00 7439-97-6 Mercury 0. 05 0.88 
3050 10/26/0 0 6010 11/07 /00 7 782-49-2 Selenium 5 5 u 
~0 50 10/26/00 60 10 11/07 / 00 7440-22-4 Silver 0.3 0.9 

U Analyte unde t e cted at g iven RL 

RL Repo r t ing Limi t 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI19A 

LIMS ID: 00-19613 

Matrix: Soil 

Sample No: TP-18-0-1 
QC Report No: CI19-Kennedy Jenks 

Project: Tacoma Metals 
996098.00 

Received: 10/13/00 

Data Release Authorized~ Date 

Reported: 11/15/00 
..... 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Analysis Sample Duplicate 

Analyte Method mg/kg-dry mg/kg-dry RPD 

Arsenic 6010 8 7 13.3% 

Barium 6010 107 79.9 29.0% 

Cadmium 6010 3.3 1. 7 64.0% 

Chromium 6010 26.3 21.8 18.7% 

copper 6010 451 203 75.8% 

Lead 6010 311 201 43.0% 

Mercury 7471 0.88 0.52 51.4% 

Selenium 6010 5 u 5 u 0.0% 

Silver G010 0.9 1. 0 10.5% 

'Q' codes: * control limit not met 

Consultants 

control 
Limit 

+/- 5 

+/- 20 % 

+/- 20 % 

+/- 20 % 

+/- 20 % 

+/- 20 % 

+/- 20 % 

+/- 5 

+/- 0.3 

L RPD not valid, alternate limit = detection limit 

FORM-VI 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Q 

L 

* 
* 

* 
* 
* 
L 

L 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-18-0-1 

Lab Sample ID: CI19A 
LIMS ID: 00-19613 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 
Date 

Data Release Authorized:J¥/a~ 
Reported: 11/15/00 (}-

MATRIX SPIKE 

Analysis Sample 

Analyte Method mg/kg-dry 

Arsenic 6010 8 

Barium 6010 107 

Cadmium 6010 3.3 

Chromium 6010 26.3 

Copper 6010 451 

Lead 6010 311 

Mercury 7471 0.88 

Selenium 6010 5 u 
Silver 6010 0.9 

996098.00 
Received: 10/13/00 

QUALITY CONTROL REPORT 

Spike Spike 

mg/kg-dry Added 

184 203 

254 203 
46.3 50.7 
67.8 50.7 

196 50.7 

289 203 
1. 22 0.53 

188 203 
44.1 50.7 

'Q' codes: N control limit not met 

% 
Recovery 

86.7% 

72.4% 

84.8% 
81.9% 
-503% 

- 10.8% 
64.2% 
92.6% 
85.2% 

H %R not applicable, sample concentration too high 
* = RPD control limit not met 

NA Not applicable - analyte not spiked 

Control Limits: Percent Recovery, 75-125% 

RPD: +/-20% 

FORM-V 

ANALYTICAL . 
RESOURCES ff!!!!/ 
INCORPORATED 

Q 

N 

H 

N 

N 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-19-0-1 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CI19B 
LIM$ ID: 00-19614 

Matrix: Soil 

QC Report No: CI19-Kennedy Jenks consultants 
Project: 

Date Sampled: 
Date Received: 

Data Release Authorized,{'~ 
Reported: 11/15/00 ~r-
Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number 

3050 10/26/00 6010 11/13/00 7440-38-2 

3050 10/26/00 6010 11/13/00 7440-39-3 

3050 10/26/00 6010 11/13/00 7440-43-9 

3050 10/26/00 6010 11/13/CO 7440-47-3 

3050 10/26/00 6010 11/13/:)0 7440-50-8 

3050 10/26/00 6010 11/13/00 7439-92-1 

CLP 10/26/00 7471 10/27/00 7439-97-6 

3050 10/26/00 6010 11/13/00 7782-49-2 

3050 10/26/00 6010 11/13/00 7440-22-4 

u Analyte undetected at given RL 

RT, Reporting Limit 

FORM-I 

Tacoma Metals 
996098.00 

10/10/00 
10/13/00 

Percent Total Solids: 

Analyte RL 

Arsenic 10 

Barium 0.8 

Cadmium 0.5 

Chromium l 

Copper 0.5 

Lead 5 

Mercury 0.05 

Selenium 10 

Silver 0.8 

87 .4% 

mg/kg-dry 

20 
111 
4.0 

46 
1,060 

204 
1.35 

10 u 
3.4 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-20-0-1 

Lab Sample ID: CI19C 
LIMS ID: 00-19615 

Matrix: Soil 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

Date Sampled: 10/10/00 

Date 

Data Release Authorized,1hr~ 

Reported: 11/15/00 ~ 

Prep Prep Analysis Analysis 

Received: 10/13/00 

Percent Total Solids: 83-4% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/14/00 7440-38-2 Arsenic 6 6 u 
3050 10/26/00 6010 11/14/00 7440-39-3 Barium 0.3 35.9 

3050 10/26/00 6010 11/14/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/26/00 6010 11/14/00 7440-47-3 Chromiwn 0.6 22.0 

.3050 10/26/00 6010 11/14/00 7440-50-8 Copper 0.2 17.2 

30SO 10/26/00 6010 11/14/00 7439-92-1 Lead 2 6 

CLP 10/26/00 7471 10/27/00 7439-97-6 Mercury 0.06 0.06 u 
3050 10/26/00 6010 11/14/00 7782-49-2 Selenium 6 6 

3050 10/2f./00 601.0 11/14/00 7440-22-4 Silver 0.3 0.3 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANJ:CS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI19D 
LIMS ID: 00-19616 
Matrix: Soil 

Sample No; TP-20-2-3 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

Data Release Authorizen~ 
Reported: 11/15/00 ~~ 

Percent Total Solids: 92 . 2% 

Prep Prep Analysis Analysis 

ANALYTICAL liiiJ1. 
RESOURCES \g 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/13/00 7440-38-2 Arsenic 30 30 u 

3050 10/26/00 6010 11/13/00 7440-39-3 Barium 2 304 

3050 10/26/00 6010 11/13/00 7440-43-9 Cadmium 1 17 

3050 10/26/00 6010 11/13/00 7440-47-3 Chromiwn 3 84 

3050 10/26/00 6010 11/13/00 7440-50-8 Copper 1 6,970 

3050 10/26/00 6010 11/13/00 7439-92-1 Lead 10 2,400 

CLP 10/26/00 7471 10/27/00 7439-97-6 Mercury 0.05 0.94 

3050 10/26/00 6010 11/13/00 7782-49-2 Selenium 30 30 u 

3050 10/26/00 6010 11/13/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-2000-2-3 

ANALYTICAL. 
RESOURCES V!J!!/ 
INCORPORATED 

Lab Sample ID: CI19E 
LIMS ID: 00-19617 

Matrix: Soil 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/10/00 
Date Received: 10/13/00 

Data Release Authorized~ 
Reported: 11/15/00 

Percent Total Solids: 92.4% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Nwnber Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/13/00 7440-38-2 Arsenic 10 660 

3050 10/26/00 6010 11/13/00 7440-39-3 Barium 0.8 292 

3050 10/26/00 6010 11/13/00 7440-43-9 Cadmium 0.5 26.2 

3050 10/26/00 6010 11/13/00 7440-47-3 Chromium l 83 

3050 10/'J.6/00 6010 11/13/00 7440-50-8 Copper 0.,; 4,350 

3050 10/26/00 6010 11/13/00 7439-92-1 Lead ~ 20,600 

CLP 10/26/00 747) 10/27/00 7439-97-6 Mercury 0.05 0.95 

3050 10/26/00 6010 11/13/00 7782-49-2 Selenium 10 10 u 
3050 10/26/00 6010 11/13/00 7440-22-4 Silver 0.8 2.8 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-21-0-l 

ANALYTICAL /ij 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CI19F 

LIMS ID: 00-19618 

Matrix: Soil 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/10/00 

Date Received: 10/13/00 

Data Release Authorized~ 
Reported: 11/15/00 ~--

Percent Total Solids: 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL 

3050 10/26/00 6010 11/13/00 7440-38-2 Arsenic 30 

3050 10/26/00 6010 J 1/13/00 7440-39-3 Barium 2 

3050 10/26/00 6010 11/13/00 7440-43-9 Cadmium l 

3050 10/26/00 6010 11/13/00 7440-47-3 chromium 3 

3050 10/26/00 6010 ll/13/00 7440-50-B Copper 1 

3050 10/26/00 6010 11/13/00 7439-92-1 Lead 10 

CLP l.0/30/00 7471 10/31/00 7439-97-6 Mercury 0.5 

3050 10/26/00 601.0 11./13/00 7782-49-2 Selenium 30 

3050 10/26/00 6010 ll/13/00 7440-22-4 Silver 2 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

81. 0% 

mg/kg-dry 

70 
1,580 

66 
574 

12,800 
6,020 

22.4 

30 u 
31 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-21-2-3 

ANALYTICAL /&, 
RESOURCES~ 
INCORPORATED 

Lab Sample 1D: CI19G 

LIMS ID: 00-19619 

Matrix, Soil 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/10/00 

Date Received: 10/13/00 

Data Release Authorized ~ ~ 
Reported: 11/15/00 l}y 

Percent Total Solids: 83.2% 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/10/00 7440-38-2 Arsenic 300 300 u 
3050 10/26/00 6010 11/10/00 7440-39-3 Barium 20 4,190 

3050 10/26/00 6010 11/10/00 7440-43-9 Cadnuum 10 l.30 

3050 10/26/00 6010 11/10/00 7440-47-3 Chromium 30 1,080 

3050 10/26/00 6010 11/10/00 7440-50-8 Copper 10 13,200 

3050 10/26/00 6010 11/10/00 7439-92-1 Lead 120 7,570 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0. c; l.O. 2 

30SO 10/26/00 6010 11/10/00 7782-49-2 Selenium 300 300 u 
3050 10/26/00 6010 11/10/00 7440-22-4 Silver 20 90 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-22-0-1 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

Lab Sample ID: CI19H 
LIMS ID: 00-19620 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 

Date Sampled: 10/10/00 
Date Received: 10/13/00 

Data Release Authorized:~ /. 
Reported: 11/15/00 {.J'.._...... 

Percent Total Solids: 79 . 2% 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Nwnber Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/13/00 74.40-38-2 Arsenic 30 30 

3050 10/26/00 6010 11/13/00 7440-39-3 Barium 2 372 

3050 10/26/00 6010 11/13/00 7440-43-9 Cacbnium 1 51. 

3050 10/26/00 6010 11/13/00 7440-47-3 Chromium 3 2,520 

3050 10/26/00 6010 11/13/00 7440-50-8 Copper 1 13,000 

3050 10/26/00 6010 11/13/00 7439-92-1 Lead 10 3,180 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury O.G 5.3 

3050 10/26/00 6010 11/13/00 7782-49-2 Selenium 30 30 u 
3050 10/26/00 6010 11/13/00 7440-22-4 Silver 2 36 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORG.ANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI19I 

LIMS ID: 00-19621 

Matrix: Soil 

Sample No: TP-22-2-3 

QC Report No: CI19-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled, 10/10/00 

ANALYTICAL~ 
RESOURCES 'f!!ll/ 
INCORPORATED 

Date Received: 10/13/00 

Data Release Authorize~~ 
Reported: 11/15/00 ~ 

Prep Prep Analysis Analysis 

Meth Date Method Date 

30SO 10/26/00 6010 11/14/00 

3050 10/26/00 6010 11/lt:/OO 

3050 10/26/00 6010 11/14/00 

3050 10/26/00 6010 11/14/00 

3050 10/26/00 !>010 11/14/00 

3050 10/26/00 6010 ll/14/00 

CLP 10/30/00 7471 10/31/00 

3050 10/26/00 6010 11/14/00 

3050 10/26/00 6010 11/14/00 

CAS Number 

7440-38-2 

7440-39-3 
7440-43-9 
7440-47-3 

7440-50-8 
7439-92-1 
7439-97-6 
7782-49-2 

7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Percent Total Solids: 78 . 2% 

Analyte RL mg/kg-dry 

Arsenic. 60 60 u 
Barium 4 464 

Cadmium 2 52 
Chromium 6 913 

Copper 2 20,200 

Lead 20 3,690 

Mercury 0.6 5.1 

Selenium 60 60 u 
Silver 4 l.98 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI25A 
LIMS ID: 00-19608 
Matrix: Soil 

Sample No: TP-34-2-3 

QC Report No: CI25-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Data Release Authorized :/J+,, ___/" 
Reported: 11/15/00 ~ 

Prep Prep Analysis Analysis 

Percent Total Solids: 81.4% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/10/00 7440-38-2 Arsenic 30 30 

3050 10/26/00 6010 11/10/00 7440-39-3 Barium 2 1,400 

3050 10/26/00 6010 11/10/00 7440-43-9 Cadmium l 52 

3050 10/26/00 6010 11/10/00 7440-47-3 Chromium 3 91 

3050 10/26/00 6010 11/10/00 7440-50-8 Copper 1 1,570 

3050 10/'>-6/00 6010 11/.10/00 7439-92-1. Lead 10 3,990 

CLP 10/26/00 7471 10/27/00 7439-97-6 Mercury 0.06 1.08 

3050 10/26/00 6010 11/10/00 7782-49-2 Selenium 30 30 u 
3050 10/26/00 6010 11/10/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL ~eporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

T,ab Sample ID: CI25B 
LIMS ID: 00-19609 
Matrix: Soil 

Data Release Authorized~ 
Reported: 11/15/00 tJ 

Sample No: TP-340-0-1 

QC Report No: CI25-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Percent Total Solids: 81.6% 

Prep Prep Analysis Analysis 

ANALYTICAL /&. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/26/00 6010 11/08/00 7440-38-2 Arsenic 30 30 u 
3050 10/26/00 6010 11/08/00 7440-39-3 Bariwn 2 l.,740 

3050 10/26/00 6010 11/08/00 7440-43-9 Cadmium 1 42 

3050 10/26/00 6010 11/08/00 7440-47-3 Chromium 3 92 

3050 10/26/00 6010 11/08/00 7440-50-8 Copper 1 1,640 

.1050 10/26/00 6010 11/08/00 7439-92-1 Lead 10 5,100 

CLP 10/26/00 7471 10/27/00 7439-97-6 Mercury 0.06 1.23 

3050 10/26/00 6010 11/08/00 7782-49-2 Selenium 30 30 u 
30!>0 10/26/00 6010 11/08/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Re.porting Limit 

FORM-I 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

November 2 l, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CI18 

Dear Ty: 

Please find enclosed sample. custody records and final analytical results for the above 
referenced project. Twenty-nine soil samples were received in good condition on October 
16, 2000. Per instruction, selected samples were placed on hold at -18 degrees celcius. The 
remaining samples were analyzed for volatiles referencing EPA 8260, PCBs referencing EPA 
8082, and total metals referencing EPA 6010/7471. Total diesel and motor oil range 
hydrocarbons were determined referencing WDOE method NWTPH-Dx. Six samples were 
sent to Lauck's Testing Laboratories for analysis of nitrotoluenes. 

All samples for volatile analysis were run as concentrated as possible to provide the lowest 
possible detection limits for analytes. Acetone was detected "in the 10/24 method blank. 
Associated sample results were qualified with a "B" to flag possible lab contamination. 

Sample TP-39-0-1 for the PCB analysis required dilution and re-analysis to quantitate 
aroclor 1254 within the linear range of the GC/ECD instrument. 

A matrix spike and duplicate were prepared and analyzed in conjunction with metals analysis 
sample TP-35-0.1. The recovery and replication of mercury and several elements analyzed 
by ICP were not within control limits following the initial analysis of the QC samples. The 
blank spike was in control. No further action was taken for the elements analyzed by ICP, as 
previous samples from this site have been characteristically inhomogeneous. The sample and 
associated QC were redigested and reanalyzed for mercury with similar results. 

No other analytical complications were noted. Quality control analysis results are included. 
Copies of the reports and all associated raw data will be kept on file at ARI If you have any 
questions or require additioqal information, please contact me at your convenience. 

Susan D Dunnihoo 

SD/kg 
Enclosures 

CC: Jodi Brundage, Kennedy Jenks Consultants, Federal Way, WA 

RECEIVED 

NOV 2 7 2000 
K/J feaeral Way 

K/J No/File------
Route---------Return To/By ______ _ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



~S-

CHAIN OF CUSTODY REPORT 
REPORTTO: . . 

~~e:Dy I _')ENI?,":, ~Su-L--C AN·t.:, 
IN'\IOICF; TO: 

,\ lTF.NTIOl'I: --r'I '.=>l.-\.-\ 12.. 'G:l N~ ,Hf"HrrtO:-.: 

ADDRESS: '5°~'"} '?, b?(_,,h-- s--r ADDRESS: 

~~ ~f\. ,/ ~/\- 4. 1? (5l) ·2, 

PHONE: 7£.?, '6'7A -DS-S ~ FAX: P.O. NUMBER: 

PROJECT NAME: '\ k' (.,,..CJ t,.,,..f-=.. t-{.~ An•ly.,is 17 
c~ ot tti cct R. cu Rll<joc,i: 

J(l~ t -~ PROJECT Nl:MBER: 

SAMPLED BY: -t""~ ...}'~ ~ ~-.Y V -'J~ ~ .J ~o CLIENT SAMPLE SAMPLING NCA SAMPLE ID 

1DE1'mF1CATI0N DATE/TIME c Lohor-.1tmy U.u- OnlyJ 

I. ·-\1'- ?;,"\ 0 - 0 -\ ( ~;%;~ \'.~> 'IC ')( y. }( 

2. 1:"\7 - .i.(-o-C>-( 
I -p-·k3 'x )( )( 
I )( 'I( )( 3. -c9 _., Ao- t - 3 \ • •. ,;"1) 

4. <V / 4o - .4...-(:, 2·.ro x )( X: 

,. w..- .C,t> - "" - <o ) '2.-: '2.-0 

6. -1'"? , 44 - o - I ) z,·. ;.~ ~ )( 'K X 
7. '1V - 4 A-,.. z_,3 2),{o ,.. 

8. rt? - A 4 .- 4-ta ,·, • Gt; 
v· "·' 

9. 
<?,.. A II{ - ~ -lO l %l ro 

JO. 

189~9 1201h AvenueN.E., Suite IOI, 801hell. WA 9801 l-9S08 (206)• ) FAX485-2992§ 

Easr 11115 Montgomo:ry. Suite 9. Spokane. WA 99206-4779 (50'>)'/!4-',1200 FAX924-9290 

9405 S.W. Nimbus Avenue. Beavcnon. OR 9700S,713'.? <S031643,9200 FAX 644-2202 

WorkOrder#I I 
TURN A ROUND REQUEST in 811siness Days• 

Organic & lnorgank Analyses 

G~08GJu8§ 
S1al"IIJW 

Fuels & Hydroclll'bon Analy~$ 

NCAQUYIBlt'. ~EJ08§ 
;... 

[ OTHER I Spocify: .r? ~ _J rt} \ ¢ • T11rno1011nd R,quulJ ll.'11 lhun :stondarJ m,1.r in<'ur Ru.vi, Char1rA . 
\) I.. .::to 

Q.; .tJ MATIUX •OF 

<W.S.A.O) CONTAINERS COMMENTS 

X Sc\t... '2..- ~z..e.: 
X ' ,.-z_ (xf.A..,-

' ( 

>< "?- \-ti> ~ 
A'. 

'/. "2 
\ 

'- \.r - A L- ' 
X ·2- ,- "" 

X ·2 

)C 2 

X '1.-

"' _:...s '7..-

RELIN~ISHED8Yr,;,_,"' _\l~C ~ DATE; \ii 1 ,,/ fll) REC£1V6011Yw"~"" 7?/rmft._ fi__ 11 .. ~1/( A ' tt(U, (a] 

l'RINTf'IAME: ,,-\,div\.~ ~ ~~_,,_) FIRM: U ~I\ TIME t\ \'l}i) Pcy,, PRINT NAME: (Zf-,l{ ~ . w(,-1'14 '~~(~ rA p f TIME: IO ciJ 
~ tG.:-3 I 

RELINQUISHED BY,.,;, ... ,.. DA'JE: RECEIVED BY , .. ,_H, DAT'£; 

PRINT NAME: FIRM: TIME: PRINT NAME: FIRM: TIME: 

ADDITIONAi.. REMARKS: 

PA0'2,,0F '-"' 



Chain of Custody Record & Laboratory Analysis Request S, 
p:--.. J_ otL Tum Around Requested: ,Ji;/~~ 

~ port to: -l 'I ~!_.. V\ 1: ~ Ill ~v Proj Name: -- ' -, "'-U.it4.,.fA ~ w. Analyses Requested 
L \<J;s (:n,\ <,...;,, b>Ji Proj Number: C\'t,(QhCC..~C.O Company 

Address: S3c- ')>" ~~,&s.~ Sampler: t\li. r~ v\ 

~~~ ~ ~ ~~2 ~ }£ 
d .~ 

Phone{ 'll:)1)q t~ ~ ~ ~i Shipping Method: ~Y\,e/ ~ () 

' l] " Fax: ( "1.1:)3)'1 ';)2. - ? t.,\ 3._S Air8ill: ~ 1 •r.-. ~ ~ ;1 d Y"" 

Sample Sample Sample No Con- 'l 
(.) ',.J '2 

v ? c:. . .L.. t-· 
Sample ID Date Time Matrix tainers -z. -'ii. 

ITI- ?,,~ - o-' ~ .. ~cc f<6-.C~ ~ . .-( ").... 

" J( x 'x 
i\)----:,5 '2..-:3 

. 
g~IQi.. ' X -

hr-~S -- '1 -~- ): ~ 1h l)( 

~-~ ·- ~-tC 
<./,_. ( ,, . t:C:_- X. 

~ /~;, -c)-r -, .; w-... - X )( j( 

11' -~ - 2.--3 q-.4~ )( 
lf-7k ~-~-([; '\:4o V 

Irr-,'"· -(Q.~tb q : ·~ x )\ x X ,5. 
-rP-".')-r --o--( \~:l) I X X 'I... X 
ff -31 - ') - "'2., ._. / \o,z.K· I 'I( 'l(, X' 
-."'· ~~"1 ·-L\ _(... !o: .;s f i X I - .,.· .r 

! X - I ~· ----11 ·-& -tC U ~v ! 
I 

1\) .. /l, i -·c.:-- 1 1\-~v I i 
',( ~ X X \ 

' 
~ -'','t) -1,-: '? I l / . ./ l ' :x· ..... ~ ! 

1--rf --,~ - L-l v u ' . .?t, ·1 X ! 111-,, - " --VJ ; i l . '9") l -j--
i 

r,i> -~~ - n - \ . ],_ "° ' y· 'iL '/.. x 1 'I-

~--~ -~~-?;> 
. 

·- \2--4-< \ 
I Ix 

W -Yt .- Li - (.,, '-Z.Sb )J 
i )( ( 1 

--rP - '"3,c, ~- ( 0 ~ i l,;) V V. I;< ·- .. 
Relinquished: r Relinquished· Relinquished: 

-~' (Signa!uref '-~ j ~- ·. J .;_ . i (Signature) (Signature} 
/ .. 

Printed name- Printed name: Printed na11ie: 

.~.~~~)\c· ~)v·"-· J ,r, _}.-
'· 

Company. Company Company· 

ILJL,H--<.. )-.... ' I / J-4"'- k-_.; 
::late· _. Time· Date: Time: Date: Time: 

iit ~/i},::, C'j . c·t::. i"-...-· 

Received by 
. (~. . { 

Received by· Received hy: 
('L,,- t r ' ,.•; • 
V ·{ ~-'-" . .(1,,__ J ( ;~ 1, i 

' 
Printed name I 

C 

Printed nc1me Printed name· 

·: ~\.::he.~·c-:;;~ .i ,..:<-~ 1 ! 

r.v, -~,nz., \ Compar.y Company· 

Datei .. :/ Time: oa:e: Time: Date: Time: 

IC I <:: c:-:.: l.cc:-c., 

' '- • l 

Analytical Resources, Incorporated 
Analytical Chemists and Consuhants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

~-zt 
~V L1 
~~~ t,I... V \.I 

~ "'o:rr 

Specia 1 Instructions/Notes 

Number of Coolers: 

Cooter Temp(SJ. 

COC Seals Intact? 

Bottles Intact? 



.. 

• , . 

Chain of cu1;tody Recort? &- Laborato-ry ~nalysis Request 
k: ,. 

Turn Around "quested: ...... ~...,_ ___ !. -' P?'""'Lor_l_ 
-
Report to: -:l"e:i..C..C: e" ;-1o i1 Proj Name: : fLL.j(~t'J1 j°e-,/e~ Analyses Requested 

Company: Ai? f Proj Number: • I 
Address: 4 rin Ct h-. A-..Je, A. J Sampler: ~ ""~~ ~ .. ·--1 ... 

Phone: 2LJ' - 3Si - {, I 5,g Shipping Method: ~ 

Fax: 2.llf>- ,z, -is:'~ '$ AirBill: 

~ Sample Sample Sample No Con-

Sample ID Date Time Matrix tainers 
~ 

C 1 t 5l. r- lc/J:V 0 /:J : .JV <n~ I \ 'J.. 

I J.I ,.::r ·~("' i : 

J, L ,' /11. ..,< 
.. 

v ~..;.:. 

(! 1 J:J A I) :-,~ 'I.. 

I f? o :so I I ~ 

~ r. ,if I ~:.:> S" 'I ~1 i.__ 

.. 

.. 
-

·' 
:.:-.· .; 

Relinquished: {1,f Relinquished: Relinquished: 

(Signature) 'r k >:u•kh fA; (Signature) (Signature} 

Printed name: ' ·' fl ~ Printed name: Printed name: 

r. L,\ / ~.?~ ~,14 "To..r H r 
Company: 

Ai?, 
Company: Company: 

Date: Time: Date: Time: Date: Time: 

10} J.-'f Jo 'D J(); 2c:;.),A, 

Rrceived by: u J Received by: Received by: 

iJlPf. J 1 • ,, 6-0----'-
•,I 

Printe~ n? e: ( 
. l" ~,, (,.,,,~ / 

~ 

Printed name: Printed name: 

c~ ... .,anl ct U C f ~ Company: Company: 

Date: Time: Date: Time: Date: Time: 

/{)/:;.1/h/r-f/J JI . JZ'.)71 
I 'I I 

Analytical Resoprces, Incorporated 
Analytical Ch~ists and Consultants 
400 Ninth A#nue North 
~attle, W:¥8109...:4708 
io&-621-6490 206-621-7523 (fax} 

Notes/Comments 

~· fftti{C 

f"l.fra..f all 

by 10/7-7 

Special Instructions/Notes 

/tJ.J At-'1-t i£. LlST: 

1, 4 - c').;"';f.,,c/.cl<.<~~ 

2, '- - cJ. ;'~,. ; f.r.o --f o f tt e "' • 

2 I.{ G - -/-r ;,._; l.,,.;l-of«e 
I I 

4- arM;..u> - 2," _ .r,,.,~ 

2--~i~- L/ /(.p _. })}.. I 

Number of Coolers: 

Cooler Temp(s): 

COC Seal~. lntaci?.- .. 

Botties Intact? .. ·-...-



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 102400MB 
LIMS ID: 00-19595 
Matrix: Soil 

QC Report No: CilB-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 

Reported: 11/02/00 

996098.00 

Date Sampled: NA 
Date Received: NA 

Instrument: FINNS Sample Amount: 1.0 g dry Wt Equiv 
Date Analyzed: 10/24/00 15:23 Percent Moisture: NA 

CAS Number Analz'.te ug /kg: 

74-87-3 Chloromethane 5.0 u 
74-83-9 Bromomethane 5.0 u 
75-01-4 Vinyl Chloride 5.0 u 
75-00-3 Chlo roe thane 5.0 u 
75-09-2 Methylene Chloride 15 u 
67-64-l Acetone 17 J 

75-15-0 Carbon Disulfide 5.0 u 
75-35-4 1,1-Dichloroethene 5.0 u 
75-34-3 1,1-Dichloroethane 5.0 u 
156-60-5 trans-1,2-Dichloroethene 5.0 u 
156-59-2 cis-1,2-Dichloroethene 5.0 u 
67-66-3 Chloroform 5.0 u 
107-06-2 1,2-Dichloroethane 5.0 u 
78-93-3 2-Butanone 25 u 
71-55-6 1,1,1-Trichloroethane 5.0 u 
56-23-5 Carbon Tetrachloride 5.0 u 
l.08-05-4 Vinyl Acetate 25 u 
75-27-4 Bromodichloromethane 5.0 u 
78-87-5 1,2-Dichloropropane 5.0 u 
10061-01-5 cis-1,3-Dichloropropene 5.0 u 
79-01-6 Trichloroethene 5.0 u 
124-48-1 Dibromochloromethane 5.0 u 
79-00-5 1,1,2-Trichloroethane 5.0 u 
71-43-2 Benzene 5.0 u 
10061-02-6 trans-1,3-Dichloropropene 5.0 u 
110-75-8 2-Chloroethylvinylether 25 u 
75-25-2 Bromoform 5.0 u 
108-10-1 4-Methyl-2-Pentanone (MIBKI 25 u 
591-78-6 2-Hexanone 25 u 
127-18-4 Tetrachloroethene 5.0 u 
79-34-5 1,1,2,2-Tetrachloroethane 5.0 u 
108-88-3 Toluene 5.0 u 
108-90-7 Chlorobenzene 5.0 u 
100-41-4 Ethylbenzene 5.0 u 
100-42-5 Styrene 5.0 u 
75-69-4 Trichlorofluoromethane 5.0 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 5.0 u 
1330-20-7 m,p-Xylene s.o u 

FORM-1 

ANALYTICAL,. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 102400MB 
LIMS ID: 00-19595 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 11/02/00 

.9.96098.00 

Date Sampled: NA 
Date Received: NA 

Instrument: FINNS Sample Amount: 1.0 g dry Wt Equiv 
Date Analyzed: 10/24/00 15:23 Percent Moisture: NA 

CAS Number Analy te ug /kg 

95-47-6 o-Xylene 5.0 u 
95-50-1 1,2-Dichlorobenzene 5.0 u 
541-73-1 1,3-Dichlorobenzene 5.0 u 
106-46-7 1,4-Dichlorobenzene 5.0 u 
107-02-8 Acrolein 250 u 
74-88-4 Methyl Iodide 5.0 u 
74-96-4 Bromoethane 10 u 
107-13-1 Acrylonitrile 25 u 
563-SB-6 1,1-Dichloropropene 5.0 u 
74-95-3 Dibromomethane 5.0 u 
630-20-6 1,1,1,2-Tetrachloroethane 5.0 u 
96-12-8 1,2-Dibromo-3-chloropropane 25 u 
96-18-4 1,2,3-Trichloropropane 10 u 
110-57-6 trans-1,4-Dichloro-2-butene 25 u 
108-67-8 1,3,5-Trimethylbenzene 5.0 u 
95-63-6 1,2,4-Trimethylbenzene 5.0 u 
87-68-3 Hexachlorobutadiene 25 u 
106-93-4 Ethylene Dibromide 5.0 u 
74-97-5 Bromochloromethane 5.0 u 
594-20-7 2,2-Dichloropropane 5.0 u 
142-28-9 1,3-Dichloropropane 5.0 u 
98-82-8 Isopropylbenzene 5.0 u 
103-65-1 n-Propylbenzene 5.0 u 
108-86-1 Bromobenzene s.o u 
95-4.9-8 2-Chlorotaluene s.o u 
106-43-4 4-Chlorotoluene s.o u 
98-06-6 tert-Butylbenzene s.o u 
135-98-8 sec-Butylbenzene 5.0 u 
99-87-6 4-Isopropyltoluene 5.0 u 
104-51-8 n-Butylbenzene 10 u 
120-82-1 1,2,4-Trichlorobenzene 25 u 
91-20-3 Naphthalene 25 u 
87-61-6 1,2,3-Trichlorobenzene 25 u 

Volatile Surrogate Recove!)::'. 
d4-1,2-Dichloroethane 9.9.8% 
d8-Toluene 102% 
Bromofluorobenzene 92.7% 
d4-1,2-Dichlorobenzene 98.2% 

FORM-1 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SBBST 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 

Lab Sample ID: CI18C 
LIMS ID: 00-19595 
Matrix: Soil 

QC Report No: 
Project: 

Data Release Authorized:¥jl, 
Reported: 11/02/00 

Date Sampled: 
Date Received: 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/24/00 23:49 Percent Moisture: 

CAS Number Analy te 
Chlorornethane 
Bromornethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 

Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl.benzene 
Styrene 

Sample No: TP-36-6-10 

CI18-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
10/13/00 
10/16/00 

1.15 g dry Wt 
8.6% 

ug /kg 
4 . 3 U 
4 .3 U 

4.3 U 
4.3 U 

13 U 
30 B 

4.3 U 
4.3 U 

4.3 U 
4.3 U 
4.3 U 
4.3 U 
4.3 U 

22 U 

4.3 U 
4.3 U 

22 U 
4.3 U 
4.3 U 

4.3 U 

4.3 U 

4.3 U 

4.3 U 

4.3 U 
4.3 U 

22 U 

4.3 U 
22 U 

22 U 
4.3 U 
4.3 U 

74-87-3 

74-83-9 

75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 

75-35-4 
75-34-3 
156-60-5 
156-59-2 

67-66-3 

107-06-2 

78-93-3 

71-SS-6 
56-23-5 
108-05-4 

75-27-4 

78-87-5 
10061-01-5 

79-01-6 
124-48-l 

79-00-5 

71-43-2 

10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 

127-18-4 
79-34-5 

108-88-3 
108-90-7 
100-41-4 
100-42··5 
75-69-4 

76-13-1 
1330-20-7 

Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

84 
4.3 U 
3.0 J 
4.3 U 
4.3 U 
4 .3 U 

4 .3 U 

FORM-1 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sani.ple No: TP-36-6-10 

Lab Sample ID: CI18C 
LIMS ID: 00-19595 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~ 
Reported: 11/02/00 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

Instrument: FINNS Sample Amount: 1.15 g dl;'Y Wt 

Date Analyzed: 10/24/00 23:49 Percent Moisture: 8.6% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 

74-95-3 
630-20-6 
96-J.2-8 
96-18-4 
110-57-6 

108-67-8 
95-63-6 
87-68-3 

106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 
99-87-6 

104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1, 2-Dibromo··3 -chloropropanc 
l,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Tri.m.ethylbenzene 
1,2,4-Tri.m.ethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
:rsopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 

1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

114% 
101% 
102% 

97.3% 

ug/kg 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
220 u 
4.3 u 
8.7 u 

22 u 
4.3 u 
4.3 u 
4.3 u 

22 u 
8.7 u 

22 u 
10 

6.2 
22 u 

4.3 u 
4.3 u 
4.3 u 
4.3 u 
2.2 J 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
7.4 
8.7 u 

22 u 
150 

22 u 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



SOIL VOLATILE SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: Soil QC Report 

Lab ID Client ID DCE TOL BFB DCB 

102400MB Method Blank 100% 102% 93% 98% 

CI18C TP-36-6-10 114% 101% 102% 97% 

CI18LCS Lab Cntrl Sample 97% 100% 95% 102% 

LCS/MB LIMITS QC LIMITS 
(DCE) = l,2-Dichloroethane-d4 (70-130) (70-130) 

(TOL) Toluene-d8 (70-130) ( 70-13 o I 
(BFB) Bromofluorobenzene (70-130) (70-130) 

(DCB) l,2-Dichlorobenzene-d4 (70-130) (70-130) 

ff Column to be used to flag recovery values 

Values outside of required QC limits 

D System Monitoring Compound diluted out 

FORM-II VOA-l 

No: CI18 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

TOT OUT 

0 

0 

0 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CI18SB 
LIM$ ID: 00-19595 
Matrix: Soil 
Data Release Authorized :,#'%1 
Reported: 11/02/00 
Date Analyzed: 10/24/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 

CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

55.8 
50.2 
52.0 
52.7 
50.0 
249. 
45.0 
49.9 
51.6 
49.5 
52.6 
51.0 
48.3 
261. 
51.4 
50.0 
42.6 
50.5 
52.4 
47.1 
50.4 
50.6 
49.5 
51.8 

45.9 
49.0 
47.6 
268. 
258. 
52.4 
48.7 
51.0 
50.6 
49.2 
48.8 
46.7 
42.4 
102. 
49.8 

FORM-J::U 

ANALYTICAL ~ 
RESOURCES ':f!I!!/ 
INCORPORATED 

CI18-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 

AMT RECOVERY 
50.0 112% 

50.0 100% 
50.0 104%-
50.0 105% 
50.0 100% 

250 99.6% 
50.0 90.0% 
50.0 99.8% 
50.0 103% 
50.0 99.0% 
50.0 105% 
50.0 102% 
50.0 96.6% 

250 104% 
50.0 103% 
50.0 100% 
50.0 85.2% 
50.0 101% 
50.0 105% 
50.0 94 .2% 
50.0 101% 
50.0 101% 
50.0 99.0% 
50.0 104% 

50.0 91.8% 

50.0 98.0% 
50.0 95.2% 
250 107% 
250 103% 

50.0 105% 
50.0 97.4% 
50.0 102% 
50.0 101% 
50.0 98.4% 
50.0 97.6% 
50.0 93.4% 
50.0 84.8% 
100 102% 

so.o 99.6% 



ORGANXCS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CI18SB 
LIM$ ID: 00-19595 
Matrix: Soil 

QC Report No: 
Project: 

CI18-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized:~i&' 
Reported: 11/02/00 
Date Analyzed: 10/24/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Date Received: 

SPIKE 
VALUE 

49.4 
49.7 
49.3 
278. 
45.7 
44.9 
48.8 
52.0 
49. 7 
48.7 
48.9 
50.0 
51.4 
50.1 
51. 8 

50.4 
49.4 
50.9 
50.5 
51.1 

50.6 
49.2 
50.6 
52.0 
44.9 
48.1 
51.9 
49.1 
47.4 
50.4 
54.9 
53.6 

996098.00 
NA 

SP:IKE 
AMT 
50.0 
50.0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Spike Blank Surrog ate Recovery 
d4-1,2-Dichloroethane 96.8% 
dB-Toluene 100% 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
FORM-III 

95.4% 
102% 

% 
RECOVERY 

98.8% 
99.4% 
98.6% 

111% 

91.4% 

89.8%-
97.6% 

104% 
99.4% 

97.4%' 
97.8% 

100% 
1.03% 

100% 
104% 
101% 

98.8% 
102% 

:LOH 
102% 
101% 

98.4% 
101% 

104% 
89.8% 
96.2% 

104% 
98.2% 
94.8% 

101% 
110% 
107% 



ORGAN~CS ANALYSIS DATA SHEET 
PCB by GC/ECP 

Sample No: Method Blank 

Lab Sample ID: CI18MB 
LIMS ID: 00-19593 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

Date Sampled: NA 
Data Release Authorized:(/1 Date Received: NA 

Reported: 10/30/00 wl<.>4/r 

Date extracted: 10/19/00 GPC Cleanup: 

Date analyzed: 10/24/00 15:58 Florisil' Cleanup: 

Instrument ID: ECD1 Acid Cleanup: 

Sample Amount: Sulfur Cleanup: 

Final Ext Vol: 
pH: 

12.0 g-dry-wt 
4.0 mL Cone/Dilution Factor: 

NA Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 33 

53469-21-9 Aroclor 1242 33 

12672-29-6 Aroclor 1248 33 
11097-69-1 Aroclor 1254 33 

11096-82-5 Aroclor 1260 33 

11104-28-2 Aroclor 1221 67 

11141-16-5 Aroclor 1232 33 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

92.2% 

104% 

No 
No 
Yes 
Yes 

1:1 

NA 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL. 
RESOURCES ~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-35-0-1 

Lab Sample ID: CI18A 
LIMS ID: 00-19593 
Matrix: Soil 

QC Report No: 
Project: 

CI18-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 10/13/00 
Data Release Authorized: ( H l Date Received: 10/16/00 
Reported: 10/30/00 , .. IY "" 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 09:48 

Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECDl 
11.0 g-dry-wt 
4.0 mL 

6.9 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
1.1097-69-1 
1.109.6-82-5 
11104-28-2 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPG Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 36 

1242 36 
1248 36 
1254 210 
1260 300 
1221 73 

1232 36 

PCB-Aroclor Surrogate Recove!:Y 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

67 . 8% 
62.8% 

No 
No 
Yes 
Yes 

1:1 
8.4 % 

u 
u 
u 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL ~ 
RESOURCES \!I 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-l. PCB 



ORGANICS ANALYSIS DATA SHEET 
l?CB by GC/ECD 

Sample No: TP-37-0-1 

Lab Sample ID: CI18D 
LIMS ID: 00-19596 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Data Release Authorized: l \.t \ Date Received: 10/16/00 
Reported: 10/30/00 ,.h• "' 

Date extracted: 10/19/00 
Date analyzed: 10/24/00 10:16 

Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
10.7 g-dry-wt 
4.0 mL 

7.1 

Reported 

CAS Number 

12674-11-2 

53469-21-9 

12672-29-6 
11097-6.9-1 
11096-82-S 

11104-28-2 

11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 37 

1242 37 

1248 460 

1254 1,500 

1260 l.,300 

1221 74 
1232 37 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 93 . 0% 
Tetrachlorometaxylene 51.8% 

Data Qualifiers 

No 
No 
Yes 
Yes 

1:1 

10.5% 

u 
u 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL tai!J:. 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGAN:ICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sample No: TP-39-0-1 

Lab Sample ID: CI18G 

LIMS ID: 00-19599 
Matrix: Soil 

QC Report No: 
Project: 

CI18-Kennedy Jenks Consultants 

Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Data Release Authorized: ( ,r Date Received: 10/16/00 

Reported: l O /3 O / O O 1,/~, "-

Date extracted: 10/19/00 
Date analyzed: 10/27/00 03:17 

Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 

11.S g-dry-wt 

4.0 mL 
7.7 

Reported 

CAS Number 

12674-11-2 

53469-21-9 
12672-29-6 
11097-69-1 

11096-82-S 
11104-28-2 

11141-16-5 

in Total 

Analy te 

Aroclor 

Aroclor 

Aroclor 
Aroclor 
Aroclor 
Aroclor 

Aroclor 

GP~ Cleanup: 

Florisil Cleanup: 

Acid Cleanup: 

Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 35 

1242 35 

1248 35 

1254 2,400 

1260 35 

1221 69 
1232 35 

PCB-Aroelor Surrogate Recovery 

Decachlorobiphenyl 

Tetrachlorometaxylenc 

Data Qualifiers 

86.2% 
77.8% 

No 

No 

Yes 

Yes 

1:1 

4.2 % 

u 
u 
u 
E 

u 
u 
u 

J Indicates an estimated value when that result is less than the 

calculated detection limit. 
E Indicates a value above the linear range of the detector. 

Dilution Required 
s Indicates no value reported due to saturation of the detector . 

D Indicates the surrogate was diluted out. 

U Indicates compound was analyzed for, but not detected at the 

given detection limit. 

B Found in associated method blank 

NA Indicates compound was not analyzed. 

NR Indicates no recovery due to interferences . 

NV Indicates no value reportable - see additional analyses. 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 

but in the opinion of the analyst, confirmation was inadequate. 

FORM•l PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECO 

Sample No: TP-39-0-l. 

DILUTION 
Lab Sample ID: CI18GDL 
LIMS ID: 00-19599 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 

Data Release Authorized: dt 
Reported: 10/30/00 1,f}'f"' 

Date extracted: 10/19/00 
Date analyzed: 10/27/00 03:45 
Instrument ID: ECD1 
Sample Amount: 11.5 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7. 7 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup, 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 69 
S3469-21-9 Aroclor 1242 69 
12672-29-6 Aroclor 1248 69 
lJ.097-69-l. Aroclor 1254 2,700 

11096-82-5 Aroclor 1260 69 
11104-28-2 Aroclor 1221 140 
11141-16-5 Aroclor 1232 69 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 81.0% 
Tetrachlorometaxylene 77 .5% 

Data Qualifiers 

No 
No 
Yes 
Yes 

1:2 
4.2 % 

u 
u 
u 

u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL/&_ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYS~S DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI18H 
LIMS ID: 00-19600 
Matrix: Soil 

Data Release Authorized:C1~ { 
Reported: 10/30/00 1•f~, -

Date extracted: 10/19/00 
Date analyzed: 10/27/00 06:06 
Instrument ID: ECD1 
Sample Amount: 9.55 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.4 

Sample No: TP-390-0-1 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

GPC ,Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 20.6% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
l.10.97-6.9-1 Aroclor 1254 
11096-82-S Aroclor 1260 . 
11104-28-2 Aroclor 1221 
11141-16-S Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

62.0% 

52.8% 

Value 

42 u 
42 u 
42 u 

1,500 
42 u 
84 u 
42 u 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sample No: TP-44-0-1 

Lab Sample ID: CI1BL 
LIMS ID: 00-19604 
Matrix: Soil 

QC Report No: 
Project: 

CI18-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 10/13/00 
Data Release Authorized:( Ir 

Reported, 10/30/00 f~~''"' 
Date extracted: 10/19/00 

Date Received: 10/16/00 

GPC Cleanup: 
Date analyzed: 10/27/00 06:34 Florisil' Cleanup: 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
ll.4 g-dry-wt 
4.0 mL 

7.0 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-l 
11096-82-5 
11104-28-2 
11141-16-S 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 35 
1242 35 
1248 35 
1254 35 
1260 35 

1221 70 

1232 35 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

87 . 5% 

79.5% 

No 
No 
Yes 
Yes 

1:1 
4.8 % 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



SO~L AROCLOR SURROGATE SUMMARY 

Matrix: Soil QC Report No: CI18 
Project: Tacoma Metals 

996098.00 

LIMS ID 

00-19593MB 
OO-l9593SB 
00-19593 
00-19596 
00-19599 
00-19599DL 
00-19600 
00-19604 

Lab ID 

101900MB 
101900SB 
CilBA 
Cil8D 
CI18G 

CI18G 
CI18H 
CI18L 

(TCMX) 
(DCBP) 

Client ID 

Method Blank 
Lab Control 
TP-35-0-1 
TP-37-0-1 
TP-39-0-1 
TP-39-0-1-DL 
Tl?-390-0-1 
Tl?-44-0-1 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

TCMX # 

104% 
92.2% 
62.8% 
51. 8% * 
77.8% 
77.5% 

52.8% * 
79.5% 

QC LIMITS 

(53-109) 
(54-127) 

ff Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CI18 FORM-II PCB 

DCBP # 

92.2% 

95.0% 
67.8% 
93.0% 
86.2% 
81.0% 
62.0% 
87.5% 

ANALYTICAL /a 
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 

0 

0 

1 

0 

0 

1 

0 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CI18 
LIMS ID: 00-19593 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: <(r I 
Reported: 10/30/00 l,(\' "" 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/19/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
POUND 

277 

996098.00 

SPIKE 
ADDED 

333 

.. 

% 
RECOVERY 

83 .1% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

95.0% 
92.2% 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-19593 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized: ~ate 

Reported: 10/31/~0 s~~ 
~c. \?,,\® 

10/16/00 Received: 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

Date Date Dilution Diesel •HC Motor Oil surrogate 

Lab TD Samo le ID Extracted Analy:zed Factor Range ID Rang e Recovery 

CI18MB Method Blank 10/24/00 10/25/00 J.: 1 5.0 u J.O u 77 .0% 

CI18A TP-35-0-1 10/24/00 10/27/00 1:2 190 NO 350 56.0% 

CI18B TP-36-0-1 10/24/00 10/27/00 1:1 15 NO 56 66.0% 

CI18BD TP-36-0-1-DUPL 10/24/00 10/27/00 1:1 11 NO 35 69.0% 

CI18C TP-36-6-10 10/24/00 10/27/00 1:2 280 NO 220 NR 

CJ.18D TP-37-0-1 10/24/00 10/27/00 1:10 810 NO 2,100 70.0% 

CI18E TP-37-2-3 10/24/00 10/27/00 1:10 970 NO 2,800 50.0% 

CI18F TP-38-0-1 10/24/00 10/27/00 1:10 1,400 NO 2,700 NR 

CI18G TP-39-0-1 10/24/00 10/27/00 1:1 81 NO 340 NR 
CI18H TP-390-0-1 10/24/00 10/27/00 1:1 83 NO 350 89.0% 

CI18I TP-40-0-1 10/24/00 10/27/00 1:10 1,100 NO 2,300 NR 

CI18J TP-40-2-3 10/24/00 10/27/00 1:5 6'70 NO 1,600 NR 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qual.ifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank . 

FORM-1 TPBD 



TOTAL DZESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-19603 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
10/16/00 Received: Data Release Authorized: J_Date 

Reported: 10/31./00. S~(JVS 

~~o\31\0D 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Date Da,;e Dilution Diesel •HC Mo,;or Oil Surrogate 

Lab ID Samp le ID F.xtr.acted Analyzed Factor Range ID Range Recovery 

CI18K TP-40-4-6 10/24/00 10/27/00 1:1 100 NO 230 54.0% 

CI18L TP-44-0-1 10/24/00 10/27/00 l:l 19 NO 28 73.0% 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation on total peaks in the range from Cl2 to C24. 

Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

u Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit. 
s No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract . 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DIBSBL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FXD 

Sample No: TP-35-0-1 
Lab Sample ID: CilSA 
LIMS ID: 00-19593 

QC Report No: 
Project: 

CI18-Kennedy Jenks Consultants 
Tacoma Metals 

Matrix: Soil 996098.00 

Dat~ Rece ·ved: 10/16/00 
Data Release Authorized: t'"\ 

Reported: 10/31/0~\l\l)y-\(~ 

. u ;\~\(t) 
MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 

Date extracted: 10/24/00 
Date analyzed: 10/27/00 

SAMPLE SPIKE 

CONSTITUENT VALUE VALUE 

MATRIX SPIKE 
Diesel Range Hydrocarbons 193 203 

MATRIX SPIKE DUPLICATE 
Diesel Range Hydrocarbons 193 200 

TPHd Surrogate Recovery 

Matrix Spike 
Matrix Spike Dup 

Methylarachidate 
Methylarachidate 

Values reported in ppm (mg/kg) on a dry weight basis . 

FORM-III 

SPIKE 
ADDED 

109 

109 

62.0% 
68.0% 

% 

RECOVERY 

9.2% 

6.4% 

RPD 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

35 . 6% 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 

Lab Sample ID: CI18SB 

LIMS ID: 00-19593 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: 
Reported: 10/31/00 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 10/24/00 

Date analyzed: 10/2s/oo 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 81.0% 

996098.00 

SPIKE 
FOUND 

94.4 

Values reported in ppm (mg/kg) on a dry weight basis . 

FORM-III 

SPIKE 
ADDED 

100 

% 

RECOVERY 

94.4% 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



Matrix: 

LIMS ID 

00-19593MB 
00-19593LC 
00-19593 
00-19593 
00-19593 
00-19594 
00-19594 
00-19595 
00-19596 
00-19597 
00-19598 
00-19599 
00-19600 
00-19601 
00-19602 
00-19603 
00-19604 

Page 1 for 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

ANALYTICAL ti! 
RESOURCES\g 
INCORPORATED 

Soil QC Report No: CI18 

Lab ID Extracted Client ID MeArach 

l02SOOMB 10/24/00 Method Blank 77% 

l02SOOLC 10/24/00 Lab Control 8l% 

CI1SA 10/24/00 TP-35-0-1 56% 

CilSA-MS 10/24/00 TP-35-0-1-MS 62% 
CI18A-MSD 10/24/00 TP-35-0-1-MSD 68% 
CI18B 10/24/00 TP-36-0-1 66% 
Cil8B-DP 10/24/00 TP-36-0-1-DP 69% 

CI18C 10/24/00 TP-36-6-10 NR 

CI18D 10/24/00 TP-37-0-1 70% 

CI18E 10/24/00 TP-37-2-3 50% 
CI18F 10/24/00 TP-38-0-1 NR 

CI18G 10/24/00 TP-3.9-0-l NR 
CI18H 10/24/00 TP-390-0-l 89% 

Cil8I 10/24/00 TP-40-0-1 NR 

CI18J 10/24/00 TP-40-2-3 NR 

CI18K 10/24/00 TP-40-4-6 54% 

CI18L 10/24/00 TP-44-0-l 73%' 

(MeArach} = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(56-114) (42-113) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

ens 

FORM-II TPBD 

TOT OUT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Samp1e ID: CI18MB 
LIMS ID: 00-19594 

Matrix: Soil 

Sample No: Method Blank 

QC Report No: CI18-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release Authorized:A;/ / . 
Reported: 11/20/00 ~,.._.... 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANALYTICAL. 
RESOURCES Vff!I!/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/16/00 7440-38-2 Arsenic s 5 u 
3050 10/31/00 6010 11/16/00 7440-39-3 Barium 0.3 0.3 u 
3050 10/31/00 6010 11/16/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/31/00 6010 11/16/00 7440-47-3 Chromium o.s o.s u 
3050 10/31/00 6010 ll/16/00 7440-50-8 Copper 0.2 0.2 u 
3050 10/31/00 6010 11/16/00 7439-92-1 Lead 2 2 u 
CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 0.05 u 
3050 10/31/00 6010 11/16/00 7782-49-2 Selenium 5 5 u 
3050 10/31/00 6010 11/16/00 7440-22-4 Silver 0.3 0.3 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI18MB 
LIMS ID: 00-19593 
Matrix: Soil 

Sample No: Method Blank 

QC Report No: 
Project: 

CI18-Kennedy Jenks Consultants 
Tacoma Metals 
996098. 00 

Date Sampled: NA 
Date Received: NA 

Data Release AuthorizedJYli~ · 

Reported: 11/20/00 ., 

Percent Total Solids: NA 

Analysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

CLP 11/02/00 7470 11/02/00 7439-97-6 Mercury 0.05 0.05 U 

U Analyte undetected at given RL 

RL Limit of Detection 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI18A 
LIMS ID: 00 - 19593 
Matrix: Soil 

Data Release Authorized~· 
Reported: 11/20/00 ~-

Sample No: TP-35-0-1 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

Percent Total Solids: 91 . 1% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/15/00 7440-38-2 Arsenic 10 10 u 
3050 10/31/00 6010 11/15/00 7440-39-3 Barium 0.6 290 

30SO 10/31/00 6010 11/lS/OO 7440-43-9 cadmium 0.4 8.4 

3050 10/31/00 6010 11/15/00 7440-47-3 Chromium 1 153 

3050 10/31/00 6010 ll/15/00 7440-50-8 Copper 0.4 1,260 

30SO 10/31/00 6010 11/15/00 7439-92-1 Lead 4 4,230 

CLP 11/02/00 7471 11/02/00 7439-97-6 Mercury 0. 05 0.52 

3050 10/31/00 6010 11/15/00 7782-49-2 Selenium 10 10 u 
3050 10/31/00 6010 11/15/00 7440-22-4 Silver 0.6 2.2 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-35-0-1 

Lab Sample ID: CI18A 

LIMS ID: 00-19593 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 

Data Release Authorizedu4lt-------Date 

Reported: 11/20/00 ~---

996098.00 

Received: 10/16/00 

MATRIX SPIKE QUALITY CONTROL REPORT 

Analysis Sample Spike Spike 

Analyte Method mg/kg-dry mg/kg-dry Added 

Arsenic 6010 10 u 210 200 

Barium 6010 290 490 202 

Cadmium 6010 8.4 58.9 50.4 

Chromium 6010 153 101 so 
Copper 6010 1260 1260 50.4 

Lead 6010 4230 3330 202 

Mercury 7471 0.52 1.58 0.51 

Selenium 6010 10 u 200 200 

Silver 6010 2.2 46.3 50.4 

'Q' codes: N control limit not met 

% 
Recovery 

105% 

99.0% 

100% 

-104% 

0.0% 

-446% 

208% 
100% 

87.5% 

H %R not applicable, sample concentration too high 
* = RFD control limit not met 

NA = Not applicable - analyte not spiked 

Control Limits: Percent Recovery: 75-125% 

RPD: +/-20% 

FORM-V 

ANALYTICAL~ 
RESOURCES \g 
INCORPORATED 

Q 

N 

H 
H 

N 



INORGANIC ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-35-0-1 

Lab Sample ID: CI18A 
LIMS ID: 00-19593 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 

Data Release Authorized 

Reported: 11/20/00 

Date 

996098.00 

Received: 10/16/00 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Analysis Sample Duplicate 

Analyte Method mg/kg-dry mg/kg-dry RPO 

Arsenic 6010 10 u 10 u 0.0% 

Barium 6010 290 304 4. 7% 

Cadmium 6010 8.4 10.1 18.4% 

Chromium 6010 153 47 106% 

Copper 6010 1260 1310 3.9% 

Lead 6010 4230 8640 68.5% 

Mercury 7471 0.52 0.56 7 .4% 

Selenium 6010 lD u 10 u 0.0% 

Silver 6010 2.2 1. 9 14 .6% 

'Q' codes, * control limit not met 

Control 
Limit 

+/- 10 

+/- 20 % 

+/- 20 % 

+/- 20 % 

+/- 20 % 

+/- 20 % 

+/- 20 % 

+/- 10 

+/- 0.6 

r.. RPO not valid, alternate limit= detection limit 

FORM-VI 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

Q 

L 

* 

" 

L 

L 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-36-0-1 

ANALYTICAL /jj 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CI18B 

LIMS ID: 00-19594 

Matrix: Soil 

OC Report. No: CI1B-Kennedy Jenks Consultants 

Project: 

Date Sampled: 

Date 

Data Release Authorized~~ 

Reported: 11/20/00 ~ 

Prep Prep Anal.ysis Analysis 

Received: 

Meth Date Method Date CAS Number 

3050 10/31/00 6010 11/15/00 7440-38-2 

3050 10/31/00 6010 11/15/00 7440-39-3 

3050 10/31/00 6010 11/15/00 7440-43-9 

3050 10/31/00 6010 11/15/00 7440-47-3 

3050 10/31/00 6010 11/15/00 7440-50-8 

3050 10/31/00 6010 11/15/00 7439-92-1 

CLP 10/26/00 7471 10/31/00 7439-97-6 

3050 10/31/00 6010 11/15/00 7782-49-2 

3050 10/31/00 6010 11/15/00 7440-22-4 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Tacoma Metals 
996098.00 

10/13/00 

10/lF./OO 

Percent Total Solids: 

Analyte RL 

Arsenic 10 

Barium 0.6 

Cadmium 0.1 

Chromium 1 

Copper 0.4 

Lead 4 

Mercury o.os 
Selenium 10 

Silver 0.6 

92 . 0% 

mg/kg-dry 

10 u 
54.5 
0.9 

31 

39.3 
36 

0.12 

10 u 
0.6 u 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-36-6-10 

Lab Sample ID: Cll8C 
LIMS ID: 00-19595 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorized~ ~
Reported: 11/20/00 (/~ 

Percent Total Solids: 

Prep Prep Analysis Analysis 

71. 7% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/15/00 7440-38-2 Arsenic 10 10 u 
3050 10/31/00 6010 11/15/00 7440-39-3 Barium o.s 31. 7 

3050 10/31/00 6010 11/15/00 7440-43-9 Cadmium 0.5 0.5 

3050 10/31/00 6010 11/15/00 7440-47-3 Chromium 1 19 

3050 10/31/00 6010 11/15/00 7440-50-8 Copper 0.5 25.3 

3050 10/31/00 6010 11/15/00 7439-92-1 Lead 5 15 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.06 0.06 

3050 10/31/00 6010 11/15/00 7782-49-2 Selenium 10 10 u 
3050 10/31/00 6010 11/15/00 7440-22-4 Silver 0.8 0.8 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI180 
LIMS ID: 00-19596 

Matrix: Soil 

Data Release Authorized:~/' 
Reported: 11/20/00 r~ 

Sample No: TP-37-0-1 

QC Report No: CI18-Kenncdy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/13/00 

Date Received: 10/16/00 

Percent Total Solids: 89 . 7% 

Prep Prep Analysis Analysis 

ANALYTrCAL ta. 
RESOURCES \g 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/15/00 7440-38-2 Arsenic 10 30 

3050 10/31/00 6010 11/15/00 74.40-39-3 Barium 0.6 979 

3050 10/31/00 6010 11/15/00 7440-43-9 Cadmium 0.4 26.6 

3050 10/31/00 6010 11/15/00 7440-47-3 Chromium 1 124 

3050 10/31/00 6010 11/lS/OO 7440-50-8 Copper 0.4 625 

3050 10/31/00 6010 11/15/00 7439-92-1 Lead 4 1,900 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.04 4.l.8 

3050 10/31/00 6010 11/15/00 7782-49-2 Selenium 10 10 

3050 10/31/00 6010 11/15/00 7440-22-4 Silver 0.6 1.1 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-J: 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI18E 
LIMS ID: 00-19597 

Matrix: Soil 

Data Release Authorizedflkt ~ 
Reported, 11/20/00 {/'~ 

Sample No: TP-37-2-3 

QC Report No: CI18-Kennedy Jenks Consultants 
Project, Tacoma Metals 

996098.00 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

Percent Total Solids: 85 . 0% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES 'g! 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/16/00 7440-38-2 Arsenic 10 20 

30SO 10/31/00 6010 11/16/00 7440-39-3 Barium 0.6 l.,630 

3050 10/31/00 6010 11/16/00 7440-43-9 Cadmium 0.4 24.7 

3050 10/31/00 6010 11/16/00 7440-47-3 Chromium l 112. 

3050 10/31/00 6010 11/16/00 7440-50-8 Copper 0.4 483 

3050 10/31/00 6010 11/16/00 7439-92-1 Lead 4 1,630 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury o.os 2.66 

3050 10/31/00 6010 11/16/00 7782-49-2 Selenium 10 10 u 
3050 10/31/00 6010 11/16/00 7440-22-4 Silver 0.6 0.6 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



XNORGAN:CCS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI18F 
LIMS ID: 00-19598 

Matrix: Soil 

Sample No: TP-38-0-1 

QC Report No: Cll8-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date sampled, 10/13/00 

Date Received: 10/16/00 

Data Release Authorized JJh/ ~ 
Reported: 11/20/00 ~ 

Percent Total Solids: 82.8% 

Prep Prep Anal.ysis Analysis 

ANALYTICAL /8. 
RESOURCES ~ 
fNCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/16/00 7440-38-2 Arsenic 30 60 

3050 10/31/00 6010 11/16/00 7440-39-3 Barium 2 2,71.0 

3050 10/31/00 6010 11/16/00 7440-43-9 cadmium 1 125 

3050 10/31/00 6010 ll/16/00 7440-47-3 Chromium 3 263 

3050 10/31/00 6010 11/16/00 7440-50-8 Copper 3,320 

3050 10/31/00 6010 11/16/00 7439-92-1 Lead 1.0 9,380 

CLP 10/26/00 7471 1.0/31/00 7439-97-6 Mercury 0.6 14.3 

3050 10/31/00 6010 11/16/00 7782-49-2 Selenium 30 30 

3050 10/31/00 6010 11/16/00 7440-22-4 Silver 2 6 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-J: 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-39-0-l 

Lab Sample ID: CI18G 
LIMS ID: 00-19599 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 

Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorized~~ 
Reported: 11/20/00 (!_}. 

Percent Total Solids: 

Prep Prep Analysis Analysis 

75 . 0% 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/16/00 7440-38-2 Arsenic 10 10 

3050 10/31/00 6010 11/16/00 7440-39-3 Barium 0.8 110 

3050 10/31/00 6010 11/16/00 7440-43-9 cadmium 0.5 13.2 

3050 10/31/00 6010 11/16/00 7440-47-3 Chromium l 30 

3050 10/31/00 6010 11/16/00 7440-50-8 Copper 0.5 1,100 

3050 10/31/00 6010 11./16/00 7439-92-1 Lead 5 1,040 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.06 0.21 

3050 10/31/00 6010 11/16/00 7782-49-2 Selenium 10 10 u 
3050 10/31/00 f;010 11/16/00 7440-22-4 Silver 0.8 0.8 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: Cil8.H 
LIMS ID: 00-19600 

Matrix: Soil 

Sample No: TP-390-0-1 

QC Report No, CI18-Kennedy Jenks Consultants 
Project, Tacoma Metals 

996098.00 

Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorized:t>o~ 
Reported: 11/20/00 f/1 

Percent Total Solids: 80.9% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Metb Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/16/00 7440-38-2 Arsenic 10 10 u 
3050 10/31/00 6010 11/16/00 ?440-39-3 Barium 0.7 134 

3050 10/31/00 6010 11/16/00 7440-43-9 Cadmium 0.5 16.8 

3050 10/31/00 6010 11/16/00 7440-47-3 Chromium 1 27 

3050 10/31/00 6010 11/16/00 7440-50-8 Copper 0.5 107 

3050 10/31/00 6010 11/16/00 7439-92-1 Lead 5 374 

CLP 10/26/00 7471 10/31/00 ?439-97-6 Mercury 0.06 0.24 

3050 10/31/00 6010 11/16/00 7782-49-2 Selenium 10 10 u 
3050 10/31/00 6010 11/16/00 7440-22-4 Silver 0.7 0.7 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-40-0-l 

Lab Sample ID: CI181 
LIMS ID: 00-19601 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metnls 

Matrix: Soil 996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorized\l)\~ 

Reported: 11/20/00 "t)' 
Percent Total Solids: 

Prep Prep ADalysis Analysis 

87.2% 

ANALYTICAL /&, 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/16/00 7440-38-2 Arsenic 50 60 

3050 10/31/00 6010 11/16/00 7440-39-3 Barium 3 738 

3050 10/31/00 6010 11/16/00 7440-43-9 Cadmium 2 36 

3050 10/31/00 6010 11/16/00. 7440-47-3 Chromium 5 670 

3050 10/31/00 6010 11/16/00 7440-50-8 Copper 2 2,530 

3050 10/31/00 6010 ll/16/00 7439-92-1 Lead 20 3,700 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.9 15.0 

3050 10/31/00 6010 11/16/00 7782-49-2 Selenium 50 50 u 
3050 10/31/00 6010 11/16/00 7440-22-4 Silver 3 4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANrcs ANALYSrS DATA SHEET 

TOTAL METALS 

Sample No: TP-40-2-3 

Lab Sample ID: CI18J 

LIMS ID: 00-19602 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/13/00 
Date 

Data Release Authorized :_()t,.f/ 
Reported: 11/20/00 l}" 

Prep Prep Analysis Analysis 

Received: 10/16/00 

Percent Total Solids: 85 . 9% 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/16/00 7440-38-2 Arsenic 30 30 u 
3050 10/31/00 6010 11/16/00 7440-39-3 Barium 2 851 

3050 10/31/00 6010 11/16/00 7440-43-9 Cadmium 1 40 

3050 10/31/00 6010 ll/16/00 7440-47-3 Chromium 3 23.2 

3050 10/31/00 6010 11/16/00 7440-50-8 Copper l 1,240 

3050 10/31/00 6010 11/16/00 7439-92-1 Lead 10 2,050 

CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury o.os 3.19 

3050 10/31/00 6010 11/16/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 11/16/00 7440-22-4 Silver 2 3 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-r 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No, TP-40-4-6 

Lab Sample ID: Cll8K 
LIMS ID: 00 - 19603 

QC Report. No: CI18-Kennedy ,Tenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

Data Release Authorized: ./J'1,v ~ -

Reported: 11/20/00 f~ 
Percent Total Solids: 

Prep Prep Analysis Analysis 

86.4% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/16/00 7440-38-2 Arsenic 10 10 u 
3050 10/31/00 6010 11/16/00 7440-39-3 Barium 0.7 126 
3050 10/31/00 6010 11/16/00 7440-43-9 cadmium 0.4 3.7 

3050 10/31/00 6010 11/16/00 7440-47-3 Chromium l 31 
3050 10/31/00 6010 11/16/00 7440-50-8 Copper 0.4 94.0 

3050 10/31/00 6010 ll/16/00 7439-92-1 Lead 4 l.92 
CLP 10/26/00 7471 10/31/00 7439-97-6 Mercury 0.05 0-22 
3050 10/31/00 6010 11/16/00 7782-49-2 Selenium 10 10 u 
3050 10/31/00 6010 11/16/00 7440-22-4 silver .0. 7 0.7 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I: 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI18L 
LIMS ID: 00-19604 

Matrix: Soil 

Sample No: TP-44-0-1 

QC Report No: CIJB-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Date 
Date 

996098.00 

Sampled: 10/13/00 
Received: 10/16/00 

Data Release Authorized~~ 

Reported: ll/20/00 t} 
Percent Total Solids: 95.9% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES V!!l/!) 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/16/00 7440-38-2 Arsenic 10 10 u 
30SO 10/31/00 6010 11/16/00 7440-39-3 Barium 0.6 27.2 

30SO 10/31/00 6010 11/16/00 7440-43-9 Cadmium 0.4 0.4 

3050 10/31/00 6010 ll/16/00 7440-47-3 Chromium 1.0 17.2 

3050 10/31/00 6010 11/16/00 7440-50-8 Copper 0.4 21.5 

3050 10/31/00 6010 11/16/00 7439-92-1 Lead 4 13 

CLP 10/26/00 7471 10/31/00 74.39-97-6 Mercury 0.05 0,05 u 
3050 10/31/00 6010 11/16/00 '/782-49-2 Selenium 10 10 u 
3050 10/31/00 6010 11/16/00 7440-22-4 silver 0.6 0.6 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI18LCS 

LIMS ID: 00-19594 

Matrix: Soil 

Data Release Authorized~~ 
Reported: 11/20/00 ~' 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis 
Analyte Method 

Arsenic 6010 

Barium 6010 
Cadmium 6010 

Chromium 6010 

Copper 6010 

Lead 6010 

Mercury 7471 

Selenium 6010 

Silver 6010 

QC Report No: CI18-Ke1medy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Spike Spike % 
mg/kg-dry Added Recovery 

206 200 103% 
187 200 93.5% 

50.S 50.0 101% 
49.4 50.0 98.8% 
49.2 so.o 98.4% 

190 200 95.0% 

0.98 l. 00 98.0% 
209 200 104% 

44.6 50.0 89.2% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VII 

ANALYTICAL l1niA. 
RESOURCES~ 
INCORPORATED 

Q 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI18LCS 
LIMS ID: 00-19593 
Matrix: Soil 

QC Report No: CI18-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorizea /l&c_---
Reported: 11/20/00 l/r 

BLANK SPIKE QUALITY CONTROL REPORT 

Analyte 

Mercury 

Analysis 
Method 

7471 

Spike 
mg/kg-dry 

0.85 

1 Q' codes: N = control limit not met 

Control Limits: 80 - 120% 

FORM-VII 

996098.00 

Spike 
Added 

1.00 

% 

Recovery 

85.0% 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Q 



Laucks9 
Testing Laboratories, Inc. 
940 South Hamey St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. Microbiolo~y. and Technical Services 

CLIENT; Analytical Resources, Inc. 
400 9th Ave. North 
Seattle, WA 98109 

certificate of Analysis 

ATTN Jeff Reitan 

Work ID Kennedy 

Taken By Client 
Transported by: Client 
Type Soil 

SAMPLE IDENTIFICATION: 

01 Cll8 G 

02 Cl18 H 

03 Cl 18 L 

FLAGGING: 

sample 
Descri ption 

Jenks 

Collection 

Date 
10/13/00 12:40 
10/ 13/00 13: 35 
10/13/00 14:45 

Work Order# 00-10·522 

OATE RECEIVED : 10/24/00 

DATE OF REPORT: 11/14/00 

Sample 
Descri ption 

04 Cl22 A 

OS CI22 S 
06 Cl22 C 

The flag "U" indiciltes that the analyte of interest was not detected to the 

limit of detection indicated. 

ATTACHMEIHS: 

Collection 
Date 

10/13/00 12:45 
10/13/00 12:50 

10/13/00 13:25 

Following presentation of sample results, the following appendices are attached 

to this report: 

Appendix A; 

Appendix 6: 
Appendix C: 
Appendix 0; 

Method Blank Report and Surrogate Recovery Report 
Matrix Spike/Matrix Spike Duplicate Report 
Blank Spike Recovery Report 
Chain-of-Custody 

This ,e,,on ;s S'-'bmitt-,a for the exclusive use of the person. pannership, or corporation to whom ii is addressoo. Su~ueot use of the name of this company or MY 
mcmbe< of its staff in connection with the advenising ot sale of MlY product or process wilt be granted only on contract. Thi$ company accepts no ffl<eponsibilily except 
for th~ <Jue pe<formance of mspection and/or analysis in good faith and acco<ding to the rules of the trade .a"d of science. 

ft 
Printed on Recycled Pape, \./ 



Lauckse 
T~ laboratories, Inc. 
940 South Hamey St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. Microbiolo~y. and Technical Services 

CLIENT Analytical Resources, Inc. Certificate of Analysis 

\.lark Order# 00-10-522 

Unless otherwise instructed alt samples will be discarded on 12/22/00 
with the exception ·of samples which are consumed during the 
analysis, such as microbiological samples . 

Respectfully submitted, 
Laucks Testing Laboratories, Inc. 

This repo<t is submitted for the exclusive use of th" pe<SO<I. partnership. or corporation to whom i1 is ad<lresse<I. Subsequent use of lht, name of this company or any 
member of its staff in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except 
tot the due performan~ of inspection and/or aMlySt$ in good faith an<l according to the rules of the trade and of science. 

ft 
Printed on Recycled Pape, t,J 



ORGANICS ANALYSIS DATA SHEET CLIENT SAMPLE ID 

Cl18 G 

Lab Name: LAUCKS TESTING LABS SDG No.: 0010522 

Matrix: (soil/water} SOIL Lab Sample ID: 

Sample wt/vol: 2 (g/ml) g Lab File ID: 

% Moisture: 0 Date Collected: 

Extraction: SONC Date Received: 

Concentrated Extract Volume: 20000 (uL) Date Prepared: 

Dilution Factor: 

CASNO. 

121-14-2 
606-20-2 
118-96-7 
1946-51-0 

1.0 

35572-78-2 

Date Analyzed: 

COMPOUND 

CONCENTRATION UNITS: 

mg/Kg 

2, 4-0initrotoluene 
2,6-Dinitrotoluene 
2,4,6-T rinitrotoluene 
·-·--·------·-.. --···--·-·· ·-· 
4-Amino-2,6-Dinitrotoluene 
2-Amino-4,6-Dinitrotoluene 

RESULT FORM 

0.50 
0.50 
0.50 
0.50 
0.50 

0010522-01 

3601028.D 

10/13/00 

10/24/00 

10/26/00 

11/02/00 

Q SDL 

u 0.50 
u 0.50 
u 0.50 
u 0.50 
u 0.50 

FonnVer 1.0 11/23/96 

·, 
C 

1/' 



CONFIRMATION SUMMARY WORKSHEET 

FOR SINGLE COMPONENT ANALYTES 

Lab Name: Laucks Testing Labs, Inc. 

Lab Sample ID: 0010522-01 

Instrument ID (1 }: HPLC3.i Instrument ID (2}: 

Column (1): C18 ID 4.60 (mm) Column (2): 

File (1 ): 3601028.d File (2): 

Date Analyzed (1) 11/02/00 Date Analyzed (2): 

Client Sample ID 

Cl18G 

ID: 

-·· ···--·---····-·-------.. ·------·- -------------·----------- -····· .. 
RT WINDOW CONCENTRATION 

ANAL YTE COL RT FROM TO Final Units: mg/Kg %0 

X = Concentration Reported 

(mm) 

Conf-Rep FormVer 1.0 11/23196 



Data Fi le; \',F'II I6<><>-<>2\DROOT\Chefl'l\HPl.C3. i \3B010+A.b\3B01028.d Pat.;e 1 

Date: 02-NOV-2000 1<>t05 
Client ID; CI18 C Instrufl'lent: HPLC3.i 
Sa~lple Ir,f'o; 0010522-01 
Volufl\e Injected <uL): 50.0 Opel"ator-: SHH 
Colufl'ln phas~: C18 Colur~n diaMeter: 4.60 

\\PIII600-02\DR00T\Chero\HPLC3,i\3B010+A,b\3B01028.d!3B01028,dat 
0., 
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Laucks Testing Labs 
Quantitation Report 

Data File 
Injection Date 
Sample Info 
Misc. Info 
Laboratory ID 
Instrument ID 
Method 
Quantitation 
Dilution Factor 
Column 

//PIII600-02/DROOT/Chem/HPLC3.i/3B010+A.b/3B01028.d 
02-NOV-2000 10:05 
0010522-01 

0010522-01 
HPLC3.i 
3CB01+01.m 
ESTD 
1.00 
Cl8 

UnitFactor 0.001000 
FinalVolume 20000 uL 
SampleWeight: 2.000 g 
Moisture 0.0000 % 

Integrator : HP Genie 
Sample Type: SAMPLE 
Column Size: 0.15m 4 . 60mm 

InjectionVolume: 50.00 ul 
Concentrations 
Soln Final 

Compound RT RT Window Response ng/mL mg/Kg 
==~-~--======================~==========~~========-~=====~======================;==== 

HMX 

1,3,5-Trinitrobenzene 
1,2-Dinitrobenzene 

2,4-Dinitrotoluene 

2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

Response is in area units. 

5.61 
5.83 
6.81 
8.53 
8.60 
9.04 
9.53 
9.75 

10.52 
11. 27 
11. 79 
12.21 
12.76 
13.68 
17.52 
18.64 
19.10 
19.36 
19.67 
20.14 
20.54 
21.09 
21.59 
21.91 
22.21 
22.86 
23.30 
23.82 
24.02 
24.43 
24.79 

M - The peak was manually integrated . 

9 . 70 - 9.84 

12.69 - 12 . 87 
13.60 - 13.74 

18.27 - 19.15 

19.33 - 20.31 
19.87 - 20.75 
20.20 - 21.14 

7396 
5549 

27755 
7512 

728 
4461 
7933 

20105 M~ ~ 
12558 
16626 
15006 

3404 
34449 MB ~ 

1618740 ~1751.40 
154775 

81966 
8243 

11311 
2131 
7447 
5846 

15070 
16388 

4209 
12014 
22510 
35848 
88833 

134386 
97738 
23540 

4-3. 90 

E - The quantitated amount exceeds the calibration range. 

QuantReport Vl.O Page 1 



ORGANICS ANALYSIS DATA SHEET CLIENT SAMPLE ID 

Cl18 H 

Lab Name: LAUCKS TESTING LABS SDG No.: 0010522 

Matrix: (soil/water) SOIL Lab Sample ID: 

Sample wt/vol: 2 (g/ml) g Lab File 10: 

% Moisture: 0 Date Collected: 

Extraction: SONC Date Received: 

Concentrated Extract Volume: 20000 (ul) Date Prepared: 

Dilution Factor: 

CASNO. 

121-14-2 
606-20-2 
118-96-7 
1946-51-0 

1.0 

35572-78-2 

COMPOUND 

.... ···-----·------

Date Analyzed: 

CONCENTRATION UNITS: 

mg/Kg 

2,4-Dinitrotoluene ! 0.50 1 

2,6-Dinitrotoluene i 0.50 ; 
2,4,6-Trinitrotoluene I 0.50 ·. 
.. ·-· ...... ·- ··--- -··· . --·-···--···»··--· _J_. ·---·---- ---

4-Amino-2,6-0initrotoluene ! 0.50 
2-Amino-4,6-Dinitrotoluene 0.50 ... ........ 

RESULT FORM 

0010522-02 

3801029.D 

10/13/00 

10/24/00 

10/26/00 

11/02/00 

Q SOL 

u 0.50 
u 0.50 
u 0.50 
u 0.50 
u 0.50 

FormVer 1.0 11/23/96 

0 
.,,,, 

C\o , 
17/ 



Lab Name: 

Lab Sample ID: 

Instrument ID (1 ): 

Column (1): 

File(1}: 

Date Analyzed ( 1) 

ANALYTE 

CONFIRMATION SUMMARY WORKSHEET 

FOR SINGLE COMPONENT ANAL YTES 

Laucks Testing Labs. Inc. 

0010522-02 

HPLC3.i Instrument ID (2): 

C18 ID 4.60 (mm) Column (2): 

3801029.d File (2): 

11/02/00 Date Analyzed (2): 

Client Sample ID 

Cl18H 

ID: (mm) 

... -- -····-·- -· ·--- --·. . . _ .... _ ---· ·- .. 
RT WINDOW CONCENTRATION 

COL RT FROM TO Final Units: mg/Kg %0 

X = Concentration Reported 

Conf-Rep FonnVer 1.0 11/23/96 



" IO 
< 
0 

'1 

Data File! \\Plll600-02\DROOT\Chem\HPLC3.i\3B010+A.b\3B01029.d 
Date: 02-NOV-2000 10!56 

Client ID; CI18 H 
Sample Info: 0010522-02 
Volume Injected <uL>: 50.0 
Column phase: Ci8 

1.,. 

1.s. 

1.7-

1.6-

1.5-

1.4-

1.3-

Instrument: HPLCJ.i 

Operator: SHH 
Colu~n diameter: 4.60 

\\PIII600-02\DROOT\Chem\HPLC3.i\3B010+A.b\3B01029.d/3B01029.dat 
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Laucks Testing Labs 
Quantitation Report 

Data File 
Injection Date 
Sample Info 
Misc. Info 
Laboratory ID 
Instrument ID 
Method 
Quantitation 
Dilution Factor 
Column 

//PIII600-02/DROOT/Chem/HPLC3.i/3B010+A.b/3B01029.d 
02-NOV-2000 10:56 
0010522-02 

0010522-02 
HPLC3.i 
3CB01+01.m 
ESTD 
1.00 
C18 

UnitFactor 0.001000 
FinalVolume 20000 uL 
SampleWeight: 2.000 g 
Moisture : 0.0000 % 

Integrator: HP Genie 
Sample Type: SAMPLE 
Column Size: 0.15m 4.60mm 

InjectionVolume: 50.00 ul 
Concentrations 
soln Final 

Compound RT RT Window Response ng/mL mg/Kg 
==~==========~======;=====================;========-=~~=========================;;=== 

HMX 

1,3,S-Trinitrobenzene 
1,2-Dinitrobenzene 

2,6-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 

3-Nitrotoluene 

Response is in area units. 

5.68 
6.26 
6.83 
8.56 
9.05 
9.75 

10.52 
11.79 
12.76 
13 .68 
17.53 
18.63 
19.38 
20 . .15 
20.57 
20.68 
21.09 
21.60 
21. 93 
22.21 
23.33 
23.82 
24.03 
24.42 
24.78 
25.08 
25.53 
25.93 
26.34 
26.82 
27.04 

M - The peak was manually integrated . 

9.70 

12.69 
13.60 

18.12 
19.33 
19.87 

20.20 

- 9 . 84 

- 12.87 
- 13.74 

- 18~86 
- 20.31 
- 20.75 

- 21.14 

6617 
8634 

23763 
9195 
7089 

15708 
9591 

27836 
37253 

1788110 
71074 
2S781 

7563 
4393 
5099 

904 
12239 
16044 

6042 
9770 

31526 
74736 

105311 
73613 
12170 
70146 
47172 
68889 
52215 

130215 
61137 

E - The quantitated amount exceeds the calibration range. 

QuantReport Vl.O 

Me, ~5 ~<.fl(. 

1 Mi?> 2"6-:""z-a ~ 
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ORGANICS ANALYSIS DATA SHEET CLIENT SAMPLE ID 

Cl18 L 

Lab Name: LAUCKS TESTING LABS SDG No.: 0010522 

Matrix: (soil/water} SOIL Lab Sample ID: 0010522-03 

Sample wt/vol: 2 (g/rnl) g Lab File ID: 3B01030.D 

% Moisture: 0 Date Collected: 10/13/00 

Extraction: SONC Date Received: 10/24/00 

Concentrated Extract Volume: 20000 (UL) Date Prepared: 10/26/00 

Dilution Factor: 1.0 Date Analyzed: 11/02/00 

CASNO. 

121-14-2 
606-20-2 

118-96-7 
1946-51-0 

COMPOUND 

CONCENTRATION UNITS: 

mg/Kg Q SOL 

35572-78-2 

2, 4-0initrotoluene 
.. ·- ·---·· --· - . ··- - .... ··-·-··. .. . . 

2,6-Dinitrotoluene 
2.4,6-Trinitrotoluene 

.. -··. . ......... ·-·-···- ...... ·- ... . 
4-Amino-2,6-Dinitrotoluene 
2-Amino-4 ,6-Dinitrotoluene 

I , ..... I ·- ·- ··-·· ........ . 

. ·- _____ ) . _______ 0·?.2_ . .L. -~-- -· - ·-·--· ---~_:?.Q __ _ 
: 0.50 ! U 0.50 

___ o.5o L u 
0.50 ! U 
0.50 U 

0.50 
0.50 

·----·-.. ··-
0.50 

RESULT FORM FormVer 1.0 11/23/96 



Lab Name: 

Lab Sample ID: 

Instrument ID (1 ): 

Column (1): 

File (1): 

Date Analyzed (1) 

ANALYTE 

CONFIRMATION SUMMARY WORKSHEET 

FOR SINGLE COMPONENT ANAL YTES 

Laucks Testing Labs, Inc. 

0010522-03 

HPLC3.i Instrument ID (2): 

C18 ID 4.60 (mm) Column (2): 

3601030.d File {2): 

11/02/00 Date Analyzed (2): 

Client Sample ID 

Cl18 L 

ID: 

RT WINDOW CONCENTRATION 

COL RT FROM TO Final Units: mg/Kg %0 

(mm) 

X = Concentration Reported 

Conf-Rep FormVer 1.0 11/23/96 



.... 
U') 
< <> 
...t 
X .., 
> 

Data File: \\PIII600-02\DROOT\Chem\HPLC3.i\JB010+A.b\3B01030,d 

Date: 02-HOV-2000 11!47 

Client ID: CI18 L 
Sample Info: 0010522-03 
Volume Injected (uL>: 50,0 
Column phas~: C18 

Instrument: HPLC3,i 

Operatori SHH 
Column diameter: 4,60 

\\Plll600-02\DROOT\Chem\HPLCJ.i\JB010+A,b\JB01030,dl3B01030,dat 

1.~~ 
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Laucks Testing Labs 
Quantitation Report 

Data File 
I njecti on Date 
Sample Info 
Misc. Info 
Laboratm:y ID 
Instrument ID 
Method 
Quantitation 
Dilution Factor 
Column 

//PIII600-02/DROOT/Chem/HPLC3.i/3B010+A.b/3B01030.d 
02-NOV- 2000 11:47 
0010522-03 

0010522-03 
HPLC3.i 
3CB01+01.m 
ESTD 
1.00 
C18 

UnitFactor 0 . 001000 
FinalVolume : 20000 uL 
SampleWeight: 2. 000 g 
Moisture 0.0000 % 
I njectionVolume: 50.00 ul 

Integrator : HP Genie 
Sample Type: SAMPLE 
Column Size: 0.15m 4.60mm 

Concentrations 
Soln Final 

Compound RT RT Window Response ng/mL mg/Kg 
=============~===~===============================================================~ -= 

HMX 
MNX 

1,3,5-Trinitrobenzene 
l,2-Dinitrobenzene 

2,4 - Dinitr otoluene 

2-Nitrotoluene 
4-Nitrotol uene 
3-Nitroto l uene 

Response is in are a units . 

6.77 
8.5 1 
9.37 
9.75 

10.64 
11.14 
11.35 
11.91 
l.2.58 
12.76 
13.68 
l.7.57 
18.65 
l.9.05 
19.40 
20.16 
21..11 
21.61 
21.94 
22.22 
22.3 3 
23.34 
23.82 
24.03 
24.44 
24.78 
25 . 06 
25.94 
26.19 
26.33 
26.56 

M - The peak was manually integrated . 

9.70 - 9.84 
0.00 - 0.00 

l.2.69 - 12 .8 7 
13. 60 - 13. 7 4 

18. 2 7 - 19.15 

19 .33 - 20. 3 1 
19.87 - 20. 7 5 
20 .20 - 21. 1 4 

35278 
9106 

11401 
92 71 M J5 1""t.2t) 

1 5499 Mo 1r.6-e 
10881 

4037 
6722 
8285 

16652 MO ~ 
1793723 Mji l. 940 .70 

134974 
56199 

1 832 
3271 
1204 

12724 
9732 
1.286 
3512 

903 
1 2979 
67182 
55264 
59962 
12169 
30077 
95486 
21562 
22685 
2 7 983 

~O JO 

, 4.. 06 
.1... ~7 

• .J 3 93 

E - The quantitated amount exceeds the calibration range . 

QuantReport Vl.O 

~<[ 
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ORGANICS ANALYSIS DATA SHEET CLIENT SAMPLE ID 

Cl22A 

Lab Name: LAUCKS TESTING LABS SDG No.: 0010522 

Matrix: (soil/water) SOIL Lab Sample ID: 0010522-04 

Sample wt/vol: 2 (g/ml) g Lab File ID: 3601031.D 

% Moisture: 0 Date Collected: 10/13/00 

Extraction: SONC Date Received: 10/24/00 

Concentrated Extract Volume: 20000 (ul) Date Prepared: 10/26/00 

Dilution Factor: 1.0 Date Analyzed: 11/02/00 

CONCENTRATION UNITS: 

CASNO. COMPOUND mg/Kg Q SOL 

-·-· -··- ·-···-··· .. 

121-14-2 1.?.i4~Dinitrotoluene ... _ i 0.50 u 0.50 
.. ·--- ..... .. 1 .. -· ·- .. -·······. 

606-20-2 2,6-Dinitrotoluene 
I 0.50 u 0.50 i .......... ,_ ···--
I 

118-96-7 12, 4, 6-T rinitrotoluene I 0.50 u 0.50 l ... . ·······- ... ·--·--·· . 
1946-51-0 14-Amino-2. 6-Dinitrotoluene i 0.50 u 0.50 

-
i 2-Amino-4,6-Dinitrotoluene 

t 

35572-78-2 0.50 u 0.50 

RESULT FORM FormVer 1.0 11/23/96 



CONFIRMATION SUMMARY WORKSHEET 

FOR SINGLE COMPONENT ANAL YTES 

Lab Name: Laucks Testing Labs, Inc. 

Lab Sample ID: 0010522-04 

Instrument ID (1): HPLC3.i Instrument ID (2): 

Column (1): C18 ID 4.60 (mm) Column (2): 

File (1): 3601031.d File (2): 

Date Analyzed ( 1) 11/02/00 Date Analyzed (2): 

Client Sample ID 

Cl22A 

ID: 

RT WINDOW CONCENTRATION 

ANALYTE COL RT FROM TO Final Units: mg/Kg %0 

X = Concentration Reported 

{mm) 

Conf-Rep FormVer t.0 11/23/96 
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Data File: \\PIII600-02\DROOT\Chem\HPLC3.i\3B010+A.b\3B01031.d 

Date: 02-NOV-2000 12:39 

Client ID: CI22 A 
Sample Info: 0010522-04 
Volume Injected <uL>: 50.0 
Column phase: C18 

Instrument: HPLC3.i 

Operatort SHH 
Column diameter; 4.60 

\\PIII600-02\DROOT\Chem\HPLC3.i\3B010+A,b\3B0103i,d/3B01031.dat 
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Laucks Testing Labs 
Quantitation Report 

Data File 
Injection Date 
Sample Info 
Misc. Info 
Laborato:ry ID 
Instrument ID 
Method 
Quantitation 
Dilution Factor 
Column 

//PIII600-02/DROOT/Chem/HPLC3.i/3B010+A.b/3B01031.d 
02-NOV-2000 12:39 
0010522-04 

0010522-04 
HPLC3.i 
3CB01+01.m 
ESTD 
1. 00 
C18 

UnitFactor 0.001000 
FinalVolume : 20000 uL 
SampleWeight: 2.000 g 
Moisture : 0.0000 % 

Integrator: HP Genie 
Sample Type: SAMPLE 
Column Size: 0.15m 4.60mm 

InjectionVolume: 50.00 ul 
Concentrations 
Soln Final 

Compound RT RT Window Response ng/mL mg/Kg 
~==-=============;~~============;;~==============~==============================;==== 

HMX 

1,3,5-Trinitrobenzene 

1,2-Dinitrobenzene 

2,6-Dinitrotoluene 
2,4-Dini~rotoluene 

2-Nitrotoluene 

4-Nitrotoluene 
3-Nitrotoluene 

Response is in area Wlits . 

5.77 
6.81 
8.51 
9.77 

10.24 
10.54 
12.76 
13.47 
13.68 
17.53 
18.52 
19.09 
19.36 
19.64 
20.16 
20.38 
20.84 
21.10 
21. 62 
:n.81 
22.20 
22.98 
23.34 
23.82 
24.04 
24.43 
25.02 
25.49 
25.94 
26.33 
26.82 

M - The peak was manually integrated. 

9.70 

12.69 

1.3. 60 

18 . 12 
19 .27 

19.33 

19.87 
20.20 

- 9.84 

- 12.87 

- 13. 74 

- 18.86 
- 19.15 

- 20.31 

- 20.75 
- 21.14 

13532 
29409 
10917 
l.8616 

5934 
6234 

68621 
3194 

l. 730533 
82680 
29251 

4559 
9238 
1710 
3442 
6620 
6050 

l.3972 
l.0652 

4324 
6014 
4915 

17645 
76740 
74232 
82988 
37781 
48577 
59578 
43068 
99302 

B - The quantitated amount exceeds the calibration range. 

QuantReport Vl.O 
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ORGANICS ANALYSIS DATA SHEET CLIENT SAMPLE ID 

Cl22B 

Lab Name: LAUCKS TESTING LABS SDG No_: 0010522 

Matrix: ( soil/water) SOIL Lab Sample ID: 

Sample wt/vol: 2 (g/ml) g Lab File ID: 

% Moisture: 0 Date Collected: 

Extraction: SONC Date Received: 

Concentrated Extract Volume: 20000 {ul) Date Prepared: 

Dilution Factor: 1.0 Date Analyzed: 

CONCENTRATION UNITS: 

CASNO. COMPOUND mg/Kg 

... 

121-14-2 2, 4-Dinitrotoluene 
' 

0.50 
.. . .... ·-·-·-···· .. ·-. . . .. ... 

606-20-2 2,6-Dinitrotoluene I 0.50 

118-96-7 2, 4, 6-T rin itrotoluen e : 0.50 I .. . . ... .. . . , .. 
1946-51-0 4-Amino-2,6-Dinitrotoluene 0.50 

35572-78-2 2-Amino-4,6-Dinitrotoluene 0.50 

RESULT FORM 

0010522-05 

3001036.D 

10/13/00 

10/24/00 

10/26/00 

11/02/00 

Q 

u 
u 
u 
u 
u 

SOL 

0.50 
.. ··-· ·----·- . 

0.50 
···-··-··-
0.50 
0.50 

·-·-··-.. ·-
0.50 

FormVer 1.0 11/23/96 

,.t 
~: 



Lab Name: 

Lab Sample ID: 

Instrument ID (1): 

Column (1): 

File (1): 

Date Analyzed (1) 

ANALYTE 

CONFIRMATION SUMMARY WORKSHEET 

FOR SINGLE COMPONENT ANAL YTES 

Laucks Testing Labs, Inc. 

0010522-05 

HPLC3.i Instrument ID (2): 

C18 ID 4.60 (mm) Column (2): 

3801036.d File (2): 

11/02/00 Date Analyzed (2): 

Client Sample ID 

C122B 

ID: 

RT WINDOW CONCENTRATION 

COL RT FROM TO Final Units:mg/Kg %D 

(mm) 

X = Concentration Reported 

Conf-Rep Forni Ver 1 .0 11 /23/96 



"' in 
< 
0 
..-1 
X 

V 

:>-

Data Fi 1£-; \ \PI I I601H>2\DR00T\Chem\HPLC3. i \3B010+A.b\3B01036.d 

Date; 02-NOV-2000 16:55 

Client ID: CI22 B 
Sample Info; 0010622-05 
Volume Inject.eel (uL>: 50,0 
Column phase: C18 

1.8-

1,7-

1.,-

1.5-

1.4-

1.3-

1.2-

1.1-

1.0-

0.9-

0,8-

o.7-

O,G-

)L 
' 4 2 

I 

8 ' 6 

X 
:i:: 
:i:: 
I 

Instrument: HPLC3,i 

Operator; SHH 
Colur~n diameter: 4,60 

\\PIII600-02\DROOT\Chem\HPLC3,i\3B010+A,b\3B01036.dl3B01036,dat 
Q, 
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C 
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Laucks Testing Labs 
Quantitation Report 

Data File 
Injection Date 
Sample Info 
Misc. Info 
Laboratory ID 
Instnunent ID 
Method 
Quantitation 
Dilution Factor 
Column 

//Plll600-02/DR(X)T/Chem/HPLC3.i/3B010+A.b/3B01036.d 
02-NOV-2000 16:55 
0010522-05 

0010522-05 
HPLC3.i 
3CB01+01.m 
ESTD 
1.00 
C18 

UnitFactor 0.001000 
FinalVolume 20000 uL 
SampleWeight: 2.000 g 
Moisture : 0.0000 % 
InjectionVolume: 50.00 ul 

Compound RT 

Integrator: HP Genie 
Sample Type: SAMPLE 
Column Size: 0.15m 4.60mm 

RT Window 

Concentrations 
Soln Final 

Response ng/mL mg/Kg 
=~~=================~=======;==============~======================~================== 

HMX 

1,3,5-Trinitrobenzene 

1,2-Dinitrobenzene 

2,4-Dinitrotoluene 

2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

Response is in area units. 

5.16 
5.SO 
5.61 
5.S7 
6.81 
7.94 
8.47 
9.75 

10.54 
11.34 
11.80 
12.76 
13.15 
13.48 
13.68 
17.56 
18.67 
19.42 
20.20 
20.41 
20.56 
20.85 
21.13 
21.59 
21.96 
22.22 
23.36 
23.83 
24.05 
24.45 
25.ll. 

M - The peak was manually integrated. 

9.70 - 9.84 

12.69 - 12.87 

13.60 - 13.74 

18.27 - 19.l.5 

l.9.33 - 20.31 
l.9.87 - 20.75 
20.20 - 21..14 

1296 
3846 
l.949 
3330 

25727 
6302 
7298 

20505 M'.f> ~8. 65 
21759 
10216 
11945 
40125 ~ 1S. 30 

1279 
3742 

l.651286 M:t>l786.60 
168866 

71348 
13611 

1296 ~ 
4607 b:"lH. 
2485 ~ 
7075 

10679 
13753 

5446 
9316 

48127 
93798 

101250 
l.17741 

78953 

E - The quantitated amount exceeds the calibration range. 

QuantReport Vl. . O 

-e . 3 8 -4. 'A.t 

.... L 
17.90 

Page 1 



ORGANICS ANALYSIS DATA SHEET CLIENT SAMPLE ID 

Lab Name: LAUCKS TESTING LABS 

Matrix: (soil/water) SOIL 

Sample wt/vol: 2 

% Moisture: 

Extraction: 

0 

SONC 

(g/ml} g 

Concentrated Extract Volume: 20000 (UL) 

Dilution Factor: 1.0 

Cl22C 

SDG No.: 0010522 

Lab Sample ID: 0010522-06 

Lab File ID: 3901037.D 

Date Collected: 10/13/00 

Date Received: 10/24/00 

Date Prepared: 10/26/00 

Date Analyze~: 11/02/00 

CONCENTRATION UNITS: 

CAS NO. COMPOUND mg/Kg Q SOL 

.. 
121-14-2 12,4-Dinitr.otol_ue~e 0.50 u ·-· ..... ,., . 
606-20-2 2 ,6-Di n itrotoluene 0.50 u 
118-96-7 - r2,4,6-Trinitrotoluene 0.50 ; u 
1946-51-0 14-Amino-2, 6-Dinitrotoluene 

---- .. ' 
' 0.50 . u -+ -- -

35572-78-2 ,2-Amino-4,6-Dinitrotoluene 0.50 u 

0.50 

0.50 

0.50 
0.50 
0.50 

RESULT FORM FormVer 1.0 11/23/96 



Lab Name: 

Lab Sample ID: 

Instrument ID (1 ): 

Column (1): 

File (1): 

Date Analyzed (1) 

ANALYTE 

CONFIRMATION SUMMARY WORKSHEET 

FOR SINGLE COMPONENT ANAL YTES 

Laucks Testing Labs, Inc. 

0010522-06 

HPLC3.i Instrument ID (2): 

C18 ID 4.60 (mm) Column (2): 

3B01037.d File (2): 

11/02/00 Date Analyzed (2): 

Client Sample ID 

Cl22C 

ID: 

RTWINDOW CONCENTRATION 

COL RT FROM TO Final Units:mg/Kg %0 

(mm) 

X = Concentration Reported 

Conf-Rep FormVer 1.0 11/23/96 



Data Fi le: \\P!l l600-02\DROOT\CMr~\HPLC3. i \3B010+A.b\3B01037 .d 

Date i 02-Nov-2000 17:47 
Client ID! CI22 C 

Sample Info: 0010522-06 
Volume Injected <uL>: 50.0 
Column phase: C18 

Instrument: HPLC3,i 

Operator: SHH 

Column diameter: 4.60 

\\PIII600-02\DROOT\Che~1\HPLC3,i\3B010+A,b\3B01037,d/3B01037,dat 
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Laucks Testing Labs 
Quantitation Report 

Data File 
Injection Date 
Sample Info 
Misc. Info 
Laboratory ID 
Instrument ID 
Method 
Quantitation 
Dilution Factor 
Column 

//PIII600-02/DROOT/Chem/HPLC3 . i/3B010+A.b/3B01037.d 
02-NOV-2000 17:47 
0010522-06 

0010522-06 
HPLC3.i 
3CB01+01.m 
ESTD 
1.00 
C18 

UnitFactor 0.001000 
FinalVolume : 20000 uL 
SampleWeight: 2.000 g 
Moisture : 0.0000 % 

Integrator: HP Genie 
Sample Type: SAMPLE 
Column Size: 0.15m 4.60mm 

InjectionVolume: 50.00 ul 
Concentrations 
Soln Final 

Compound RT RT Window Response ng/mL mg/Kg 
========;;=~===========~=======~=;==--======-==;;~~~==================;===========M== 

HMX 

1,3,5-Trinitrobenzene 
1,2-Dinitrobenzene 

2,6-Dinitrotoluene 
2,4-Dinitrotoluene 

2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

Response is in area units. 

5.29 
5.51 
6.06 
6.84 
8.53 
9.50 
9. 73 

10.52 
11.28 
11.92 
12.21 
12.59 
12.77 
13.69 
17.55 
18.56 
18.89 
18.99 
19.38 
20.18 
20.39 
20.84 
21.11 
22.22 
23.36 
23.83 
24.05 
24.44 
24.80 
25.10 
25.49 

M - The peak was manually integrated. 

9.70 - 9.84 

12.69 - 12.87 
13.60 - 13.74 

18.12 - 18.86 
18.27 - 19.15 

19.33 - 20.31 
l.9.87 - 20.75 
20 .20 - 21.14 

2834 
3204 
9940 

21839 
8015 

l.l.804 
16852 MB~ 
11533 
10771 
l.2165 

6047 
9793 

19417 M$ M. ,O 
1688741 ~1827.10 

672SO 
2 6 72 2 M~ 3'0"":'-N.._ 

1643 Ml, <:r.8"8-
1163 
7521 
3007 
6431 
6928 

10138 
21551 
20944 
82976 
553S8 
70716 
10938 
31857 
36638 

E - The quantitated amount exceeds the calibration range. 

QuantReport Vl . O 

G. Jl <.P..t... 

~.M- l 
18.30 

Page 1 



Lauckse 
T~ Laboratories, Inc. 
940 South Hamey St.. Seattle, WA 98108 (206) 767-5060 FAX (206) 767-506:l 

Chemistry. Microbiolo~y. and Technical Services 

Appendix A 

Method Blank and Surrogate Recovery Report 

This repott is submttled 10< the exclvsive use of the person, partnership. or oorporalion to whom tt is addressed. Subsequent use of the name of this company or any 
m"mber of its staff in connection with the advertising or sale of any product or process wilt be granted only on contract. This company accepts no responsit.lity except 
for the due performance or inspection and/or analysis in good f:,ith and :,cco«Ji119 lo rhe rules of the trade and of science. ... 

Printed on Recycled Paper "'.1 



Laucks9 
Testing Laboratories, Inc. 
940 South Hamey St., Seattle, WA 98108 (206) 767-5060 FA)< (206) 767-5063 

Chemistry. MicrobioloID7. and Technicaf SeT'li'ices 

Quality Control Report 
Method Blanks for Work Order 0010522 

Control 

Blank Name Samples Verified Test Oescription Result Units Limit 

8102600_HSV_S01 1·6 HMX 
ROX 

1,3,5-Trinitrobenzene 
1,3-0initrobenzene 
Nitrobenzene 
Tetryl 
2,4,6·Trinitrototuene 
4·Amino·2,6-0initrotoluene 
2·Amino·4,6·0initrotoluene 
2,6-0initrotoluene 
2,4-0initrotoluene 
2·Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

0.50 U mg/Kg 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 u 
0.50 U 
0.50 U 
0.50 U 

a.sou 
0.50 U 

A method blank can validote more than one analyte on niorc than one work order. The method blanks in this report may 
validate analytes not determined on this ,~orK order, but nonetheless determined in the associated blank. 

Because they validate more than one work order, method blank results arc not always reported in ~he same concentration 
units or to the same detection limits that are used for sample results • ... 1l\is r~ is submttt lo ti,e flXClusive use of the person. partnership, or corporation to whom it ~ addresse<:I. Sub~uent use of the name of tllis oompany or any 

nk ~~ ~~fi~n;!Jtnht,,nn the advertising or sale of iJJ\y pr<MLct or process will be grantod only on contract This company accepts no responsibility except 
10< the due performance of inspection a,>d/01 analysis in good failti and according to lhe rutoo of the trada and of scierme. 

·• ft 
: ,,..,t<>:<1 on Rec'{(:ted Pape< ~J 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
a.so 
0.50 
o.so 
0.50 

0.50 
0.50 



LaucksG 
TestiruJ Laboratories, Inc. 
940 South Hamey St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. Microbiology. and Technical Services 

Quality Control Report 
Multi-Component Method Blan~s 

Surrogate Recoveries for ~ork Order 0010522 

Blank Name Test Descri ption Surrogate Conpound Recov LCL UCL 

8102600 HSV_S01 Ordnance by HPLC 1,2-0initrobenzene 91 

* = Recovery exceeds control limit 

Recov = Percent recovery of surrogate compound 
LCL = Lower Control Limit 

ThiS.tAAOrt is_su.tJmitled lq.c !~ excl~siye.use of tile pen,on, partne<ship. or oorporation to whom ij is addressed. Suosequ,,nt use of the name of thi,; company o, any 
memlle#-ol ill: slel1~nt.eal6if Q~h fft~lidJertising <Jr sale of any produci or process will be gr~nted only on contract. This company aocepts no responsibility except 
f0< the due performance of inspection and/or analy$is in good faith and according to the rules of the trade Md of science. 

70 130 

-Pnnte<I on Recycled Paper \.., 



LaucksG 
Testing Laboratories, Inc. 
940 South Harney St., Seattle, WA 98108 (206} 767-5060 FAX (206) 767-5063 

Chemistry, Microbioioqy. and Technical Services 

Appendix B 

!\:tatrix Spike/Matrix Spike Duplicate Report 

This report is submitted tor the exausi,e use of the person, partners/Iii>, or corporation to whom it is a(klress,ao. Subsequent use of the name of this oompany or ar,y 
member of its staff in conneciion wtth the adverlising or sale of any product or proceGs will ~ granted only on contra.cl. This company accepts no responsibility except 
for the due performance of inspe<-1io<• ~nd/o, analysis in good faith and according to the ti.Ill?$ of tile trade and of science. 

ft 
Printed on Recycle<I Paper \..1 



LaucllsG 
Testing Laboratories, Inc. 
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. Microbioloizy. and Technica( Services 

Quality Control Repor t 
MS/MSO Report for ~ork Order 0010522 

Percent 
MS/MSD Recovery Cont. Limits 

MS/ MSD Name SallJ)le Fractions Ver j fied Sal!pl e Ana lyte .J.1.L ~ RPD LCL UCL RPO 

K102600_ HSVS01 1-6 0010522·04 2,4,6·Trinitrotoluene 103 103 0 55 141 

4-Amino-2,6-Dinitrotoluene 96 98 2 68 139 

* = Value Exceeds Control Limi t 
RPO = Relative Percent Difference 
LCL = Lower Control Limit 
UCL = Upper Control Limit 

2-Amino ·4,6 -Dinitrotoluene 
2,6 -0i nitrotoluene 
2,4-Di nitrotoluene 

-1 for recovery value indicates that recovery could not be calculated 

98 

98 
96 

98 0 74 

96 2 81 

98 2 81 

0.
. An MS/MSD pair can validate the results for more than one work order. For this r eason, results for analytes 

This report is sub(11i1ted for tt,e exclusive use of the, person. partnersl)ip, or oo<J>O!\'!io.n to whom It is addressed. Subsequent use of the name of this company or any 
· noitle~S:tf!lilt erao~r~h&lfW!sffijll)'r ~il,fy p-61:1.Hldrli>r~t1.ilil bij~ only on con1ract. This company accepts no respon$ibility e-p! 

for the due performance of inspection and/or analysis in good fa~h Md according 10 the rules of the trade and of ecience. . " 
Prin!M on Recycied Plll)ef t..1 

134 

134 

118 

41 
16 

14 

11 
24 



Laucllso, 
Testing Laboratories, Inc. 
940 South Hamey St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry, Microbiolo!Jy. and Technical Services 

Appendix C 

Blank Spike Recovery Report 

0.
., 

. 
. This ,epon is submitted for the exelus,ve use of the pe<son, partnership. or corl)Oration to wliom ~ is addressed. Subsequent vse of the nafTl() of this comp;,ny or :,ny 

membef of its staff in eonnedion with the advertising or sale of any product or process will be granted only on oontract, This cr>r"l}:iry accec!s no resp<>nsil>ility except 
to, the clve pertormance of inspection and/or analysis in good faitt, e,1d according to !he rules of !he trade and of science, .. ft 

Printed on Reevc•ed Paper t.;) 



Lauctie 
Testing Laboratories, Inc. 
940 South Hamey St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry, MicrobioloSJY. and Technical Services 

Quality Control Report 
Blank Spike Report for Work Order 0010522 

Blank Spike Names 
Database Fractions Verified 

S102600_HSVS01 S102600HORSM 1·6 

* = Value Exceeds Control Limit 
LCL = Lower Control L i111i t 

UCL= Upper Control Limit 

Analyte Name 

2,4,6·Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-0initrotoluene 
2·Amino·4,6-Dinitrotoluene 
4-Amino·2,6·Dinitrotoluene 

Recov LCL UCL 

108 83 125 
100 89 113 
97 85 135 

99 92 128 
107 81 137 

A blank spike can validate the results for more than one work order. For this reason, results 
This report is submitleo for lhe exclusive use of the pe,:son, pat!n<,rship, or corporation tu wllom tt is addr~. !i<,tb5!:<luen\ use ot the name of this company or a,,y 
member of ;1,/ ilfitf araa~ti wm.lhe~lii~ft ~ othrl)&)r~o,qrr.i's «li&')le i)~&1ttan tltt&.eb tlaB!t:064'~~cE~.:u<i1$ponsibility except 
for the due perlormance of inspection an<l/or analysis in good faith and according to the ,vies of the trade and of science. 

ft 
Ptinted on Recycloo Pape, t.~ 



·taucllse 
T~ Laboratories, Inc. 
940 South Hamey St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. MicrobiolOiJy'. and Technical Services 

~. 

'P. 

Appendix D 

Chain-of-Custody 

This report ls submitted for the exclusive use of I~ person. pai,nership, o, corporation lo whom it ;s addressed. Subsequent use o1 lhe name of this oompany or any 
mcmhe< of its staff in conne<:tlon wijh the ao:lvertising or sale of any product or process will be granted only on cc,,11rac1. This company aooept,; no responsibility exc,,pt 
for the due porformence of inspection and/01 analysis in gooo faith and according to~ ,ules of the trade and of sc:encv. ... 

Printed or, ~eeycled Paper "'~ 
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Chain of Custody Record & Laboratory Analysis Request 

Page J_ of _I_ Turn Around Requested: -<S,---- s 
Report to: :-f"i:;,.G(:- P 11 :J.i n Proj Name: ~~7J~ Analyses Requested 

Company: Ae_ r Proj Number: L 
Address: 4tJn c, h- Ave... JJ Sampler:~ u~~ 

-~ 

-.J 

Phone: 7,0/. - JS"[ - GI S3 Shipping Method: " Fax: ,~t- tz.t - 7~~s AirBill : t Sample Sample Sample No Con-

Sample ID Date Time Matrix t.ainers 

c , ,~ r- Jcl;2,L C /:J. : ./'C ~·1 ' ,;._ 

I J-1 ,~ · 4(" 'i 
'-J, J ..,ii /41.-1<' '£. 

('_ -r J '1 A /),'I{~ '/.. 
i R I:) :.w J I 

-.;:_ 

J. r. "I/ ' 3 :,J,s- '~ .... 1 --t,. 

Relinquished: Relinquished: Relinquished: 

(Signature) {Signature} (Signature) 

Printed name: Printed name: Printed name: 

Company: 

ARJ 
Company: Company: 

Date: Time: Date: Time: Date: Time: 

J~; 2GIA, 

Received by: Received by: 

Printed name: Printed name: 

u.c.iS 
Company: Company: 

Date: Time: Date: Time: 

7t 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621 -752., ·c~x) 

-
Notes/Comments 

)t fltt& 
e1-rra-r all 

by 10/77 

Special Instructions/Notes 

,A,-; At.. 'l-r €. {...t .ST! 

1 L( ·- &.,\.._;·~f.c/w.e.-
J 

z.,~ - c:J.. ,•,1/ l>-c +o I"' t'. ,._ 

2 4 "'-+~;~;1,.,..,l-oft.1..c 
I I 

4- ~11'(.c'~ - 2, ~ -rn 
)_- ,,_..., ~ - L//v ... PJ 

Number of Coolers: 

Cooler Temp{s): 

COC Seals Intact? 

Bottles Intact? 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

November 27, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA -98003 

RE: Project: Tacoma Metals/ ARI Job: Cl62 

De~rTy: 

Please find enclosed sample custody records and final analytical results for the above referenced 
project. Eighteen soil samples were received in good condition on October 18, 2000. Per instruction, 
selected samples were placed on hold at -18 degrees celcius. The remaining samples were analyzed 
for volatiles referencing EPA 8260, PCBs referencing EPA 8082, and total metals referencing EPA 
6010/7471. Total diesel and motor oil range hydrocarbons were determined referencing WDOE 
method NWTPH-Dx. 

All samples for volatile analysis were run as concentrated as possible to provide the lowest possible 
detection limits for analytes. Volatile samples TP-49-4-6, TP-50-0-1, TP-50-2-3, TP-500-0-1, and 
TP-49-6-10 required dilution and reanalysis to quantitate all target analytes within the linear range of 
the GC/MS. Acetone and Methylene Chloride were detected in the 10/27 method blank. Associated 
sample results were qualified with a "B" to flag possible lab contamination. 

Sample TP-33-0-l for the PCB analysis required dilution and re-analysis to quantitate arocJor 1254 
within the linear range of the GC/ECD instrument. This sample also showed elevated recoveries for 
one of the two surrogates. As these extracts sho,ved acceptable recoveries for at least one of the 
surrogates, no corrective action was taken. Quantitation of the Aroclor 1254 in the MS and MSD of 
sample TP-23-0-1 are biased high due to inteference from the 1242 spike. 

The PCB sample reports show raised detection limits for aroclors 1248 and 1254 due to back.ground 
interference. These samples have been "Y" flagged. 

Analysis of samples TP-43-0-1, TP-43-2-3, TP-45-0~1, TP-430-0-1, TP-49-6-10, the 10/24 Method 
Blank and the 10/24 Laboratory Control Sample for PCBs showed elevated recoveries for one of 
the two surrogates. As the second surrogate recovery was in control for these samples, no corrective 
action was taken. 

No other analytical complications were noted. Quality control analysis results are included for your 
review. Copies of the reports and all associated raw data will be kept on file at ARI. If you have any 
questions or require additional information, please contact me at your convenience. 
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ORGANICS ANALYSIS DATA SHEET 

Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-50-0-1 

Lab Sample ID: CI620 
LIMS ID: 00-19876 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

9960.98.00 
Data Release Authorized~ 
Reported: ll/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 4.67 g dry Wt 
Date Analyzed: 10/27/00 00:15 Percent Moisture: 7.4% 

CAS Number 
74-87-3 

74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 

75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 

78-93-3 
71-55-6 
56-23-5 
108-05-4 
75··27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 

10061-02-6 
110-75-8 
75-25-2 

108-10-1 
591-78-6 
127-18-4 
79-34-S 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone {MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-l 

ug /kg 
l.1 u 
1.1 u 
1.1 u 
1.1 u 
3.4 

90 
1.4 

1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 

12 
1.1 u 
1.1 u 
s .4 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.2 

1.1 u 
5.4 u 
1.1 u 
5.4 u 
S.4 u 
1.1 u 
l.l u 
340 E 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 

ANALYTICAL~ 
RESOURCES \8 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatil• a by Purge & Trap GC/MS 

Page 2 of 2 

Lab Sample ID : CI62N-RE 
LIMS ID: 00-19875 
Matrix: Soil 

QC Report No: 
Project : 

Data Re lease Authorize d :,% 
Reporte d: 11/03/00 

Date Sample d: 
Date Received : 

I nstrument: FINNS Sample Amount: 
Date Analyzed: 10/3 0/00 14:48 Pe rcent Moistu re: 

CAS Number 
95-47 - 6 
95- 50 - 1 
541-73-1 
106 - 46-7 
107-02- 8 
74-88 - 4 

74-96- 1 
107-13- 1 
563 -58-6 
74-9 5-3 
630 - 20-6 
96-12- 8 
96-18 - 4 
110-57-6 
108-67-8 
95-6 3 - 6 
87-68-3 

106-.93 -4 
74-97 -5 
594-20-7 
142-28- 9 
98-8 2 - B 
103-65-1 
108-86-1 
95-4 9 - 8 
106-43-4 
98-06- 6 
135-98- 8 
9.9-87 - 6 

104 -51-8 
120- 82- 1 
91-20 - 3 

87-61 -6 

Analyte 
a-Xyl ene 
1,2 - Dichlorobenzene 
l ,3-Dich lorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitri le 
1 ,1- Di chlor opropene 
Dibromomethane 
1,1,~ ,2-Tetrachlor oethane 
1 ,2- Dibromo -3 - chloropropane 
1,2, 3-Trichl o ropr opane 
trans- l,4-Dichloro-2-butene 
1,3,5-Trim.ethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethyl ene Di bromide 
Bromo chloromethane 
2,2- Dichlo r opropa ne 
1,3 - Dichl o r opropane 
Isopropylbe nzene 
n-Propylbenzene 
Br omobenzene 
2-Chloroto l uene 
4-Ch l orotoluene 
t ert - Butylbenzen e 
sec- Butylbenzene 
4-Isopropyltoluene 
n-But ylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3 -Trichlorobenzene 

Sample No: TP-4.9-4-6 
RB.ANALYSIS 

CI62-Kennedy Jenks Consultants 
Tacoma Meta l s 
996098.00 
10/1 7/00 
10/18/00 

23 mg chy Wt 

5.8% 

u g / kg 
220 u 
220 u 
220 u 
220 u 

11,000 u 
220 u 
430 u 

1 ,100 u 
220 u 
220 u 
220 u 

1 ,10 0 u 
430 u 

1 ,100 u 
640 

1,100 
l,100 u 

220 u 
220 u 
220 u 
220 u 
220 u 
220 u 
220 u 
220 u 
220 u 
220 u 
220 u 
290 
430 u 

1 ,100 u 
16,000 

1,100 u 

Volatile Surrogate Recovery 

d4-l,2 - Di c hl oroeth ane 118% 
dB-Toluene 
Bromo fluorobenzene 
d4- l ,2-Dichlorobenzene 

FORM- 1 

llO\ 

112% 

103% 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-49-4-6 

REANALYSIS 
Lab Sample ID: CI62N-RE 
LIMS ID: 00-19875 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~.,;> 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 23 mg dry Wt 
Date Analyzed: 10/30/00 14:48 Percent Moisture: 5.8% 

CAS Number 
74-87-3 
74-83-9 
7S-01-4 

75-00-3 

75-09-2 

67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 

7~-27-4 
78-87-S 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 

110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 

100-42-5 

75-69-4 
76-13-l 
1330 - 20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/kg 
220 U 

220 U 
220 U 

220 U 

650 U 
1,100 U 

220 U 
220 lJ 

220 U 
220 U 

220 U 
220 U 

220 U 
1,100 U 

220 U 
220 U 

1., 1.00 U 

220 U 
220 U 

220 U 
220 U 

220 U 
220 U 

220 U 

220 U 

1,100 U 

220 U 

1,100 U 
l,100 U 

220 U 

220 U 
1,600 

220 U 
220 U 
220 U 
220 U 
220 U 
220 U 

ANALYTICAL (I 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No: TP-49-4-6 

Lab Sample ID: CI62N 
LIMS ID: 00-19875 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorizeddf$ 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 0.56 g dry, Wt 
Date Analyzed: 10/27/00 02:27 Percent Moisture: 5.8% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 

106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 

99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
l,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
l,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 118% 
dB-Toluene 99.3% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-l 

96.4% 
94. 7% 

ug/kg 
35 

9.0 u 
9.0 u 
9.0 u 
450 u 
9.0 u 

18 u 
45 u 

9.0 u 
9.0 u 
9.0 u 

45 u 
18 u 
45 u 

580 
950 

45 u 
9.0 u 
9.0 u 
9.0 u 
9.0 u 

17 
9.0 u 
9.0 u 
9.0 u 
9.0 u 
9.0 u 
9.0 u 
200 
200 y 

45 u 
6,200 E 

45 u 

ANALYTICAL @ 
RESOURCES Vi!l!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volati1es by Purge & Trap GC/MS 
Page 1 of 2 Sample No; TP-49-4-6 

Lab Sample ID: CI62N 
LIMS ID: 00-19875 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized :,,.1f/," 
Reported: 11/03/00 

Date Sampled: 10/17/00 

Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 0.56 g dry Wt 
Date Analyzed: 10/27/00 02:27 Percent Moisture: 5.8% 

CAS Number 
74-87-3 
74-83-9 

7S-Ol-4 

75-00-3 
75-09-2 
67-64-1 

75-15-0 
75-35-4 

75-34-3 

156-60-5 

156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 

56-23-5 
108-05-4 
75-27-4 
78-87-5 

10061-01-5 
79-01-6 
124-48-1 

79-00-S 
71-43-2 

10061-02-6 

110-75-8 

75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBKl 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/kg 
9.0 U 
9.0 U 
9.0 U 
9.0 U 

31 

510 
9.0 U 
9.0 U 
9.0 U 
9.0 U 
9.0 U 
9.0 U 

.9.0 U 

120 

9. 0 U 

9.0 U 

45 U 
9.0 U 
9.0 U 
9. 0 U 

9.0 U 
9.0 U 
9.0 U 

9.0 U 
9.0 U 

45 U 
9.0 U 
45 U 

45 U 

9.0 U 

9.0 U 
1,600 

9.0 U 
27 

7.8 J 
9.0 U 
9.0 U 

43 

ANALYTICAL ,j! 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-49-2-3 

Lab Sample ID: CI62M 
LIMS ID: 00-19874 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996090.00 
Data Release Authorized~ 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 4.40 g dry Wt 
10.6\ Date Analyzed: l0/26/00 23:49 Percent Moisture: 

CAS Nwnber 

95-47-6 

9·5-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20- 7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91 -20-3 
87-61.-6 

Analyte 
a-Xylene 
l,2 - Dichlorobenzene 
1,3- Dichlorobenzene 
1,4- Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
l,l - Dichloropropene 
Dibromomethane 
l,l~l,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2 - Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n - Propylbenzene 
Bromobenzene 
2 - Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4 - Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4 - l,2-Dichloroethane 123% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

1.02% 
110% 

102% 

ug/kg 
1.1 u 
1.1 u 
l. l u 
1. l u 

57 u 
l.l u 
2.3 u 
5.7 u 
1.l u 
1.1 u 
1.1 u 
5.7 u 
2.3 u 
5.7 u 
l. l u 
1.1 u 
5.7 u 
l. l u 
1.1 u 
1.1 u 
l.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
l.1 u 
1.1 u 
1.1 u 
2.3 u 
5.7 u 
5.7 u 
5.7 u 

ANALYTICAL~ 
RESOURC ES 'f!!l!I 
INCORPORATED 



ORGANICS ANALYSIS DATA SBEBT 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

QC Report No: 
Project: 

Lab Sample ID: CI62M 
LIMS ID: 00-19874 
Matrix: Soil 
Data Release Authorized:v~ 
Reported: 11/03/00 

Date Sampled: 
Date Received: 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/26/00 23:49 Percent Moisture: 

CAS Number Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 

Bromofonn 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 

Sample No: TP-49-2-3 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
10/17/00 
10/18/00 

4.40 g dry Wt 
10.6% 

ug /kg 

74-B7-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 

75-15-0 
75-35-4 

75-34-3 

156-60-5 

156-59-2 
67-66-3 
107-06-2 
78-93-3 

71-55-6 
56-23-5 

108-05-4 

75-27-4 

78-87-5 

10061-01-S 
79-01-6 
124-48-1 
79-00-5 
71-43-2 

10061-02-6 

110-75-8 
75-25-2 
108-10-1 
S91-78-6 
127-18-4 
79-34-S 
108-88-3 

108-90-7 
100-41-4 
100-42-5 
75-69-4 

76-13-1 
1330-20-7 

Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

1.1 U 

l.l u 
l. l u 
1.1 U 

3 .4 U 

5.7 U 

1. l u 
1.1 U 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

5.7 U 

1.1 U 

1.1 U 
5.7 U 
1.1 U 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

5.7 U 

1.1 U 

5.7 U 
5.7 U 

1.1 U 

1.1 U 

3.7 
1.1 U 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

FORM-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



SOIL VOLATILE SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: Soil QC Report 

Lab ID Client ID DCE TOL BFB DCB 

CI62M TP-49-2-3 123% 102% 110% 102% 

MB Method Blank 131% * 112% 112% 101%-

CI62N TP-49-4-6 118% 99% 96% 95% 

CI62N-DIL TP-49-4-6 118% 110% 112% 103% 

CI62LCS Lab Cntrl Sample 117% 109% 104% 101% 

102600MB Method Blank 108% 103% 110% 101% 

CI620 TP-50-0-1 118% 101% 105% 102% 

CI620-DIL TP-50-0-1 112% 101% 94% 95% 

CI620-MS TP-50-0-1 117% 105% 105% 102% 

CI620-MSD TP-50-0-l 119% 101% 104% 101% 

CI62LCS Lab Cntrl Sample 97% 98% 100%' 97% 

102700MB Method Blank 98% 100% 98% 98% 

CI62P TP-S0-2-3 121% 103% 106% 100% 

CI62P-DIL TP-50-2-3 100% 93% 100% 98% 

CI62LCS Lab Cntrl Sample 99% 100% 100% 99% 

CI62Q TP-500-0-1 120% 98% 101% 102% 

CI62Q-DIL TP-500-0-1 102% 95% 96% 99% 

CI62R TP-49-6-10 118% 98% 101% 96% 

CI62R-DIL TP-49-6-10 12:l.% 113% 112% 101% 

LCS/MB LIMITS QC LIMITS 

(DCE) = l,2-Dichloroethane-d4 (70-130) (70-130) 

(TOL) = Toluene-dB (70-130) (70-130) 

(BFB) = Bromofluorobenzene (70-130) (70-130) 

(DCB) = l,2-Dichlorobenzene-d4 (70··130) (70-130) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

FORM-II VOA-1 

No: 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Cl62 

TOT OUT 

0 
1 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge~ Trap GC/MS 
Page 2 of 2 Sample No: TP-50-0-1 

Lab Sample ID: CI620 
LIMS ID: 00-19876 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 4.67 g dry Wt 
Date Analyzed: 10/27/00 00:15 Percent Moisture: 7.4% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 

106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
S94-20-7 
142-28-9 
98-82-8 
103-65-1 

108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volati1e Surrogate Recovery 
d4-l,2-Dichloroethane 118% 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

101% 
3.05% 

102% 

ug /kg 
1.1 U 
1.1 u 
1..1 u 
1.1 u 

54 u 
1.1 u 
2.1 u 
5.4 u 
1.1 u 
1.1 u 
1.1 u 
5.4 u 
2.1 u 
5.4 u 
1.1 u 
1.1 u 
s .4 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
2.1 u 
5.4 u 
5.4 u 
5.4 u 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 

Pagel of 2 Sample No: TP-50-0-1 
REANALYSIS 

Lab Sample ID: Cl620-RE 
LIMS ID: 00-19876 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~~$'" 
Reported: 11/03/00 

996098.00 
Date Sampled: 10/17/00 

Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 0.46 g dry Wt 
Date Analyzed: 10/27/00 17:26 Percent Moisture: 7.4% 

CAS Number Analy te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 

75-01-4 Vinyl Chloride 

75-00-3 Chloroethane 

75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone ., 
71-55-6 1,1,l-Trichloroethane 

56-23-5 Carbon Tetrachloride 

108-05-4 Vinyl Acetate 

75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 

79-00-5 l,l,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
lOB-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 

100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,l,2-Trichlorotrifluoroethane 

1330-20-7 m,p-Xylene 

FORM-1 

u g /kg 
11 u 
11 u 
11 u 
ll. u 
32 u 
90 B 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
54 u 
11 u 
11 u 
54 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
54 u 
11 u 
54 u 
54 u 
11 u 
11 u 

430 
11 u 
11 u 
11 u 
11 u 
12 
12 

ANALYTICAL fa. 
RESOURCES "1!!!!) 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No: TP-50-0-l 
REANALYSIS 

Lab Sample ID: CI620-RE 
LIMS ID: 00-19876 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 11/03/00 

Date Sampled: 10/17/0o 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 0.46 g drY, Wt 
Date Analyzed: 10/27/00 17:26 Percent Moisture: 7.4% 

CAS Number 

95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 

74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 

120-82-1 
91-20-3 
B7-61-6 

Ana1y te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
l, 1,.1, 2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 

d4-l,2-Dichloroethane 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

112% 

101% 
94 .1% 

95.0% 

ug /kg 

11 u 
11 u 
11 u 
11 u 

540 u 
11 u 
22 u 
54 u 
11 u 
11 u 
11 u 
54 u 
22 U 

54 u 
11 u 
11 u 
54 u 
11 u 
11 u 
11 u 
11 U 
11 U 

11 U 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
22 u 
54 u 
54 u 
54 u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-50-2-3 

Lab Sample ID: CI62P 
LIMS ID: 00-19877 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument.: FINNS Sample Amount: 4.48 g dry Wt 
Date Analyzed: 10/27/00 00:41 Percent Moisture: 9.2% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-l 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 

ll.0-75-8 

75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 

100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,l-Dichloroethene 
1,1-Dichloroethane 
trans-l,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichlaroethane 

2-Butanone 
1,1,1-Trichloroet.hane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromet.hane 
1,2-Dichloropropane 
cis-1,3-Dichlaropropene 

Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloraethane 

Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 

Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tet.rachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
l . 1 U 

1.1 U 
1.1 U 

1.1 U 

3.9 
49 

l. l u 
1.1 U 
1.1 U 

1.1 U 

1.1 U 

1.1 U 

1.1 U 

5.6 U 
1..1 U 

1.1 U 
5.6 U 
1. 1. u 
1.1 U 
1.1 U 

1.1 U 

l.l u 
1.1 U 
0.9 J 
1.1 U 
5.6 U 
l.l u 
5.6 U 
5.6 U 
1.1 U 

1.1 U 
270 E 

l.1 U 

1.1 U 
l.1 U 
l.1 U 

1.1 U 
1.1 U 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-50-2-3 

Lab Sample ID: CI62P 
LIMS ID: 00-19877 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized :,;.#if' 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 4.48 g drY, Wt 
Date Analyzed: 10/27/00 00:41 Percent Moisture: 9.2% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 

594-20-7 

142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

121% 
103% 
106% 

99.8% 

ug /kg 
1.1 u 
1.1 u 
1.1 u 
1.1 u 

56 u 
1.1 u 
2.2 u 
5.6 u 
1.1 u 
1.1 u 
1.1 u 
5.6 u 
2.2 u 
5.6 u 
1.1 u 
1.1 u 
5.6 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
2.2 u 
5.6 u 
5.6 u 
5.6 u 

ANALYTICAL ta._ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: TP-S0-2-3 

Lab Sample ID: CI62P-RE 
LIMS ID: 00-19877 
Matrix: Soil 

QC Report No: 
Project: 

REANALYSIS 
Cl62-Kennedy Jenks Consultants 

Tacoma Metals 
996098.00 

Data Release Authorized~k; 
Reported: 11/03/00 

Date Sampled: 
Date Received: 

10/17/00 

10/18/00 

Instrument: FINNS Sample Amount: 0.49 g dry Wt 
Date Analyzed: 10/27/00 17:53 Percent Moisture: 9.2% 

CAS Number 
74-87-3 

74-83-9 

75-01-4 
75-00-3 
75-09-2 
67-64-1 

75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 

108-05-4 
75-27-4 

78-87-5 
10061-01-5 
79-01-6 

124-48-1 
79-00-5 

71-43-2 
10061-02-6 
110-75-8 

75-25-2 
108-10-1 

591-78-6 

127-18-4 

79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 

1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 

2-Butanone 
1,1,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 

Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 

Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

u g /kg 
10 U 

10 U 
10 U 
10 U 
31 U 

51 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

10 U 

51 U 
10 U 
10 U 
51 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 U 
10 U 
10 U 

51 U 
10 U 

51 U 
Sl U 
10 lJ 

10 U 

270 

10 U 
10 U 

10 U 

10 U 
10 U 

10 U 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-50-2-3 

RBANALYS:tS 

Lab Sample ID: CI62P-RE 
LIMS ID: 00-19877 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:4f!f 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 0.49 g dry. Wt 
Date Analyzed: 10/27/00 17:53 Percent Moisture: 9.2% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 

103-65-1 
108-86-1 
95-49-8 
106-43-4 

98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
.Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 

n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 100% 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

93.3% 
99.6% 
97.6% 

ug /kg 
10 u 
10 u 
10 u 
10 u 

510 u 
10 u 
20 u 
51 u 
10 u 
10 u 
10 u 
51 u 
20 u 
51 u 
10 u 
10 u 
51 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
51 u 
51 u 
51 u 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA saBBT 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-500-0-1 

Lab Sample ID: CI62Q 
LIMS ID: 00-19878 
Matrix: Soil 

QC Report No : CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098 .00 
Data Release Authorized~ 
Reported: 1 1 /03/00 

Date Sampled: 10/17/00 
Date Received: 10/18 /00 

Instrument: FINNS Sample Amount: 4.39 g dry Wt 
Date Analyzed: 10/27/00 01:08 Percent Moisture: 7.5% 

CAS Number 
74 - 87-3 
74-83-9 
75-01 - 4 
75-00 - 3 
7S-09 - 2 
67-64-1 
75-15-0 
75- 35 - 4 
75-34 - 3 
156- 60-5 
156 - 59-2 
67-66-3 
107- 06- 2 
78-93-3 
71-55 -6 
56 -23-5 
108- 05-4 
75-27-4 
78-87 - 5 
10061-01-5 
79-01 - 6 
124- 48-1 
79-00-5 
71-43-2 
10061- 02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127- 18-4 
79-34-5 
108-88-3 
108- 9 0 - 7 
100- 41-4 
100- 42-5 
75-69 - 4 
76-13 - 1 

1330-20-7 

Analyte 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichlor oethene 
cis-1,2-Dichloroe t hene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1, 1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
l ,2-Dichloropropane 
cis-1,3 - Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinyl ether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
l,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styre ne 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
1. 1 U 

l .l u 
l.l u 
1.1 U 

4.2 

94 
1. 6 
1.1 U 

1.1 U 

l . l u 
1.1 U 
1.0 J 

1. 1 U 

12 

1. 1 0 

l.l u 
5. 7 U 

1.1 U 

1 . 1 U 

1.1 U 
l. l u 
1.1 U 

1.1 U 

1.3 

1. 1 U 

5.7 U 

1.1 U 

5.7 U 
5. 7 U 
1.1 U 

1. 1 U 
370 E 
1. 1 U 
l.l u 
l.l u 
1.1 U 
1.1 U 
1.1 J 

ANALYTICAL~ 
RESOURCES ':f!J!!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-500-0-1 

Lab Sample ID: CI62Q 
LIMS ID: 00-19878 
Matrix: Soil 

QC Report No: 
Project: 

CI62-Kennedy Jenks Consultants 

Tacoma Metals 
996099.00 

Data Release Authorized:~ 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/27/00 01:08 Percent Moisture: 

CAS Number 
95-47-6 
95-50-l 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 

563-58-6 

74-95-3 

630-20-6 
96-12-8 
96-18-4 

110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
S94-20-7 
142-28-9 
98-82-8 
103-65-1 

108-86-1 
95-49-8 
106-43-4 

98-06-6 
135-98-8 
99-87-6 
104-51-8 

120-82-1 
91-20-3 

87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Brornoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,S-Trimethylbenzene 
l,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

4 .39 g dry, Wt 
7.5% 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

120% 
98.4% 

101% 
102% 

ug /kg 
1.1 u 
1.1 u 
1.1 u 
1.1 u 

57 u 
1.1 u 
2.3 u 
5.7 u 
1.1 u 
1.1 u 
1.1 u 
5. 7 U 

2.3 u 
5.7 u 
1.1 u 
1.1 u 
5.7 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
l.l u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
1.1 u 
2.3 u 
S.7 u 
S.7 u 
5.7 u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-500-0-1 

REANALYSIS 

Lab Sample ID: CI62Q-RE 
LIMS ID: 00-19878 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized: Date Sampled: 10/17/00 

Reported: 11/03/00 Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 0.45 g dry Wt 
Date Analyzed: 10/27/00 18:19 Percent Moisture: 7.5% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630··20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-S 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 

103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
101-51-8 
120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoet.hane 
AcrylonitriJ e 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimet.hylbenzenc 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert.-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
l,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Vo1atile Surrogate Recovery 
d4-l,2-Dichloroethane 102% 
d8-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

95.0% 
95. 7% 

99.2% 

ug/kg 
11 u 
11 u 
11 u 
11 u 

550 u 
11 u 
22 u 
55 u 
11 u 
11 u 
11 u 
55 u 
22 u 
55 u 
11 u 
11 u 
55 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
22 u 
55 u 
55 u 
55 u 

ANALYTICAL. 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: TP-500-0-1 

Lab Sample ID: CI62Q-RE 
LIMS ID: 00-19878 

Matrix: Soil 

QC Report No: 
Project: 

REANALYSIS 
CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized:~ 
Reported: 11/03/00 

Date Sampled: 
Date Received: 

10/17/00 
10/18/00 

Instrument: FINNS Sample Amount: 0.45 g dry Wt 
Date Analyzed: 10/27/00 18:19 Percent Moisture: 7.5% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
7S-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
1S6-S9-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 

108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 

10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-S 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chlo roe thane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 

m,p-Xylene 

FORM-1 

ug /lcg 
11 U 

11 U 
11 U 
11 U 
33 U 

110 B 
11 U 
11 U 

11 U 

11 U 
11 U 
11 U 

ll u 
55 U 

ll u 
ll u 
55 U 
11 U 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
55 U 
11 U 
55 U 

55 U 
22 
11 U 

610 
11 U 
11 U 
11 U 

11 U 

11 U 

11 U 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: TP-49-6-10 

Lab Sample ID: Cl62R 
LIMS ID: 00-19879 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: o . 22 g dry Tilt 

52.6% Date Analyzed: 10/27/00 02:53 Percent Moisture: 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 

108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 

110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 

100-41-4 
100-42-5 

75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 
22 U 
22 U 
22 U 

22 U 

100 
530 

12 J 
22 U 
22 U 

22 U 

22 U 
22 U 

22 U 

120 
22 U 

22 U 
llO U 

22 U 
22 U 

22 U 

22 U 

22 U 

22 U 
22 U 
22 U 

110 U 
22 U 

110 U 
110 U 

22 U 

22 U 

270 

22 U 
24 
22 U 

22 U 

22 U 
84 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-49-6-10 

Lab Sample ID: CI62R 
LIMS ID~ 00-19879 

Matrix: Soil 

QC Report No: 
Project: 

CI62-Kennedy Jenks consultants 
Tacoma Metals 

Data Release Authorized:;f'J 
Reported: 11/03/00 

Date Sampled: 
Date Received: 

996098.00 
10/17/00 
10/18/00 

Instrument: FINN5 Sample Amount: 0.22 g dry, Wt 
Date Analyzed: 10/27/00 02:53 Percent Moisture: 52.6% 

CAS NUmber 
95-47-6 

95-50-1 
S41-73-1 
106-46-7 

107-02-8 
74-88-4 
74-96-4 

10?-13-1 
563-58-6 
74-95-3 

630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-6?-8 

95-63-6 
87-68-3 
106-93-4 
74-97-5 

594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 

98-06-6 
135-98-8 

99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
l,l-Dichloropropene 
Dibromomethane 
l,l,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
l,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
l,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Xsopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorabenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 118% 
d8-Toluene 98.3% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

101% 
95.9% 

ug/kg 
58 
22 u 
22 u 
22 u 

1,100 u 
22 u 
45 u 

110 u 
22 u 
22 u 
22 u 

110 u 
45 u 

110 u 
490 
820 

110 u 
22 u 
22 u 
22 u 
22 u 
39 
35 y 

22 u 
22 u 
22 u 
22 u 
22 u 

250 
240 y 

110 u 
11,000 E 

110 u 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-49-6-10 

REANALYSIS 
Lab Sample ID: CI62R-RE 
LIMS ID: 00-19879 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 19 mg dry 

Date Analyzed: 10/30/00 15:20 Percent Moisture: 52 .6!!: 

CAS Number Anall'.:te 
74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 

6?-64-1 Acetone 
75-15-0 Carbon Disulfide 

75-35-4 l,l-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 
10?-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone 
71-55-6 1,1,l-Trichloroethane 

56-23-5 Carbon Tetrachloride 

108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 

75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-S Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

Wt 

ug /kg 
260 u 
260 u 
260 u 
260 u 
780 u 

1,300 u 
260 u 
260 u 
260 u 
260 u 
260 u 
260 u 
260 u 

1,300 u . 260 u 
260 u 

l, 300 u 
260 u 
260 u 
260 u 
260 u 
260 u 
260 u 
260 u 
260 u 

1,300 u 
260 u 

1,300 u 
1,300 u 

260 u 
260 u 
260 u 
260 u 
260 u 
260 u 
260 u 
260 u 
260 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS PATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-49-6-10 

R.EANJU,YSIS 

Lab Sample ID: CI62R-RE 
LIMS ID: 00-19879 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~f ,., . Date Sampled: 10/17/00 

Reported: 11/03/00 Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 19 mg dry. Wt 
Date Analyzed: 10/30/00 15:20 Percent Moisture: 52.6% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
l,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
l,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,S-Trimethylbenzene 
l,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 121% 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-l 

113% 

112% 
101% 

ug /kg 
260 U 
260 U 
260 U 
260 U 

13,000 U 

260 U 
520 U 

1,300 U 

260 U 

260 U 

260 U 

1,300 U 

520 U 

1,300 U 

330 

570 
1,300 U 

260 U 
260 U 
260 U 
260 U 

260 U 

260 U 

260 U 

260 U 

260 U 

260 U 
260 U 
230 J 
520 U 

1,300 U 
8,800 
1,300 U 

ANALYTICAL /a. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-50-0-1 

MATRIX SPIKE 

Lab Sample ID: CI620-MS 
LIMS ID: 00-19876 
Matrix: Sail 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 11/03/00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

InstrumenL: FINNS Sample Amount: 4.50 g dry Wt 

Date Analyzed: 10/27/00 Ol:34 Percent Moisture: 7.4% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 

67-64-1 
75-15-0 

75-35-4 
75-34-3 

156-60-S 
156-S9-2 

67-66-3 
107-06-2 

78-93-3 

71-55-6 

56-23-5 
108-05-4 

75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 

108-10-1 
591-78-6 
127-18-4 

79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulf.ide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 

Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichlaroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibramochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 

Bromoform 
4-Methyl-2-Pentanone (MIBK} 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlarobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 

ANALYTICAL. 
RESOURCES '1i!IJI 
INCORPORATED 



ORGANJ:CS ANALYSIS DATA SHBB'l' 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-50-0-1 

MATRIX SPIKE 
Lab Sample ID: CI620-MS 
LIMS ID: 00-19876 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:,f{~ 
Reported: 11/03/00 

996098.00 
Date Sampled: 10/17/00 

Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 4.50 g dry Wt 
Date Analyzed: 10/27/00 01:34 Percent Moisture: 7.4% 

CAS NUmber 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 

99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

117% 
105% 
105% 
102% 

ug /kg 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA. SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: TP-50-0-1 

Lab Sample ID: CI620-MSD 
LIMS ID: 00-19876 
Matrix: Soil 

QC Report No: 
Project: 

SPIKB DUPLICATE 
CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 11/03/00 

Date Sampled: 
Date Received: 

10/17/00 
10/18/00 

Instrument: FINNS Sample Amount: 4.51 g dry Wt 
Date Analyzed: 10/27/00 02:00 Percent Moisture: 7.4% 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-0.9-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
l,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug /kg 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: TP-50-0-1 

Lab Sample ID: CI620-MSD 
LIMS ID: 00-19876 

SPIKE DUPLICATE 
QC Report No: CI62-Kennedy Jenks Consultants 

Project: Tacoma Metals 
Matrix: Soil 4 

Data Release Authorized~j?~ 
Reported: 11/03/00 

996098.00 
Date Sampled: 10/17/00 

Date Received: 10/18/00 

Instrument: FINNS Sample Amount: 4.51 g dry Wt 
Date Analyzed: 10/27/00 02:00 Percent Moisture: 7.4% 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 

99-87-6 
104-51-8 
120-82-1 
91-20-3 

87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
l,2,4·Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
l,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 119% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

P'ORM-1 

101% 

104% 

101% 

u g /kg 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 4 

Lab Sample ID: CI620 
LIMS ID: 00-19876 
Matrix: Soil 

Data Release Authorized~ef5 
Reported: 11/03/00 

sample No: 
QC Report No: 

Project: 

Date Received: 

TP-50-0-1 
CI62-Kennedy Jenks 
Tacoma Metals 
996098.00 
10/18/00 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 10/27/00 

CONS'I'J:TUENT 
MATRIX SPIKE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chlo roe thane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetracbloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 

Reported in ug/kg-dry-Wt 

SAMPLE 
VALUE 

< 1.1 
< 1.1 
< 1.1 

< 1.1 

3.4 
90.3 
1.4 

< 1.1 

< 1.1 

< 1.1 

< l. l 

< 1.1 

< 1.1 

11.6 

< 1.1 

< 1.1 

< 5.4 
< 1.1 

< 1.1 

< 1.1 

< 1.1 
< 1.1 

< 1.1 
1. 2 

< 1.1 

< 5.4 
< 1.1 

< 5.4 
< 5.4 
< 1.1 
< 1.1 

345 . 
< 1.1 

< 1.1 

< 1.1 
< 1.1 

SPIKE 
VALUE 

51. 0 

47.7 
39.0 
43.4 
45.6 

351 
32.4 
39.9 
48.3 
30.7 
36.7 
45.l 
43.8 

277 
45.1 
41. 9 

15.4 
39.6 
49. 3 
29.3 
36.1 
37.7 
40.7 
42.9 
25.2 
34.9 
33.0 

240 
247 

30.6 
43.3 

379 
29.2 
32.9 
26.2 
45.7 

FORM-Il:J: 

SPJ:KE 
AMT 

55.6 
55.6 
55.6 
55.6 
55.6 

278 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 

278 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 

278 
278 

55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 

ANALYTICAL. 
RESOURCES~ 

Consu1~PORATED 

% 
RECOVERY 

91.8% 
85.9% 
70.2% 
78.1% 
76.0% 
93.9% 
55.8% 
71. 8% 
86 .9% 

55.3% 
66.1% 
81. 2% 
78.8% 
95.5% 
81.2% 
75.4% 
27.7% 
71. 3% 
88.7% 
52. 7% 

65.0% 
67.9% 
73.3% 
75.1% 
45.4% 
62.8% 
59.4% 
86.4% 
88. 9% 
55.1% 
77.9% 
61.2% 
52.6% 
59.2% 
47.2% 
82.3% 

RPD 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC./MS 
Page 2 of 4 

Lab Sample ID: CI620 
LIMS ID: 00-19876 
Matrix: Soil 

Data Release Authorized~ 
Reported: 11/03/00 

Sample No: 
QC Report Mo: 

Project: 

Date Received: 

ANALYTICAL ta_.. 
TP-50-0-1 RESOURCES~ 
CI62-Kennedy Jenks consu1~~0RATEO 
Tacoma Metals 
996098.00 
10/18/00 

MATRIX SPIKE/MATRiX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 10/27/00 

CONSTITUENT 
SAMPLE 

VALUE 
MATRIX SPIKE 
1,1,2-Trichlorotrifluoroethan< 
m,p-Xylene < 
0-Xylene < 
1,2-Dichlorobenzene < 

1,3-Dichlorobenzene < 
1,4-Dichlorobenzene < 
Acrolein < 
Methyl Iodide < 
Bromoethane < 
Acrylonitrile < 
1,1-Dichloropropene < 

Dibromomethane < 

1,1,1,2-Tetrachloroethane < 
1,2-Dibromo-3-chloropropane < 
1,2,3-Trichloropropane < 
trans-1,4-Dichloro-2-butene < 
1,3,5-Trimethylbenzene < 

1,2,4-Trimethylbenzene < 

Hexachlorobutadiene < 

Ethylene Dibromide < 
Bromochloromethane < 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Reported in ug/kg-dry-Wt 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 
< 

< 

1.1 
1. l. 

1. l. 
1. l. 

1.1. 

1.1 

53.S 
1. l. 
2.1 
5.4 
1.1 

1.1 

1.1 

5.4 
2. J. 
5.4 
1.1 
1.1 
5.4 
1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1. l. 

1.1 

1.1 

1.1 

1.1 

1.1 

2.1 
5.4 
5.4 
5.4 

SPIKE 
VALUE 

40.1 
63 .4 
32.4 
24.4 
23.3 
22.2 

147 
37.3 
44.9 
48.0 
36.0 
38.4 
37.3 
39.1 
35.9 
28.8 
3 7. l. 
35.0 
22.1 
32.4 
39.1 
42.1 
35.9 
38.3 
33.8 
28.9 
31.9 
31.1 

34.8 
34.6 
31.3 
27.9 
14.3 
17.0 
14. 7 

FORM- J:J::I 

SPJ:KE 
AMT 

55.6 
111 

55.6 
55.6 
55.6 
SS.6 

278 
55.6 
55.6 
S5.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 
55.6 

% 

RECOVERY 

72 .2% 
57 .1% 

58.3% 
43.9% 
41. 9% 
40.0% 
52.9% 
67.1% 
80.8% 
86.4% 
64.8% 
69.1% 

67.1% 
70.4% 
64.6% 
51.8% 
66.8% 
63.0% 
39.8% 

58.3% 
70.4% 
75.8% 
64.6% 
68.9% 
60.8% 
52.0% 
57.4% 
56.0% 
62.6% 
62.3% 
56.3% 
50.2% 
25.7% 
30.6% 
26.5% 

RPD 



ORGANrcs ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 3 of 4 

Lab Sample ID: CI620 
LIMS ID: 00-19876 
Matrix: Soil 

Data Release Authorized:~#' 
Reported: 11/03/00 

Sample No: 
QC Report No: 

Project: 

Date Received: 

ANALYTICAL ~ 
TP-50-0-1 RESOURCES~ 
CI62-Kennedy Jenks Consul~ijPORATED 
Tacoma Metals 
996098.00 
10/18/00 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
Date Jwalyzed: 10/27/00 

CONSTITUENT 
MATRIX SPIKE DUPLICATE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 

Reported in ug/kg-dry-Wt 

SAMPLE 
VA.LUE 

< 1.1 
< 1.1 
< 1..1 

< 1.1 
3.4 

90.3 
1.4 

< 1.1 
< 1.1 
< 1.1 

< 1.1 

< 1.1 

< 1.1 

11.6 
< 1.1 
< 1.1 
< 5.4 
< 1.1 

< 1.1 

< 1.1 

< 1.1 

< 1.1 

< 1.1 

1.2 

< 1.1 

< 5.4 

< 1.1 

< 5.4 

< 5 .4 
< 1.1 

< 1.1 
345. 

< 1.1 

< 1.1 

< 1.1 

< 1.1 

SPIKE 
VALUE 

49.3 
45.8 
35.6 
41. 0 

45.7 
337 

30.7 
38.8 
47.8 
30.8 
37.0 
45.2 
43.0 

276 
43.5 
40.5 
15.3 
39.7 
48.8 
29.7 
35.1 
39.7 
40.4 
42.2 
25.7 
35.0 
34.3 

237 
256 

31. 8 

45.7 
353 

30.7 
34.3 
27.1 
43.2 

FORM-III 

SPIKE 
AMT 

55.4 
55 .4 
55.4 
55 .4 

55.4 
277 

55.4 
55.4 
55.4 
55.4 
55 .4 
55 .4 

55.4 
277 

55.4 

55.4 
55.4 

55.4 

55.4 
55 .4 

55 .4 

55 .4 

55.4 

55.4 

55.4 
55.4 
5S.4 

277 
277 

55.4 
55.4 
55.4 
55.4 

55.4 
55.4 
55.4 

% 
RECOVERY 

88.9% 
82.6% 
64.2% 
74.0% 
76.4% 
89.0% 
52.9% 
70.0% 
86.2% 
55.6% 
66.7% 
81.5% 
77.6% 
95.4% 
78.5% 
73.1% 

27.6% 
71.6% 
88.0% 
53.6% 
63.3% 
71.6% 
72.9% 
74.0% 
46.4% 
63.1% 
61.9% 
85.5% 
92.4% 
57.4% 
82.4% 
14.4% 
55.4% 
61. 9% 

48.9% 
77.9% 

RPD 

3.2% 
3.9% 
8.9% 
5.4% 
0.5% 
5.3% 
5.3% 
2.6% 
0.9% 
0.6% 
1. 0% 

0.4% 
1.6!1, 

0.2% 
3, I' o. 

3 
0 .4:t-

0.4% 
0.8% 
1.6% 
2.6% 
5.4% 
0.5% 
1.5% 

2.3% 
0.4% 
4.1% 
1. 0% 
3.8% 
4.1% 

5.6% 
120% 
s. 3% 
4.4% 
3.6% 
5.4% 



ORGANICS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
Page 4 of 4 

Lab Sample ID: CI620 
LIMS ID: 00-19876 
Matrix: Soil 

Data Release Authorized~ 
Reported: 11/03/00 

sample No: 
QC Report No: 

Project: 

Date Received: 

TP-50-0-1 
CI62-Kennedy 
Tacoma Metals 
996098.00 
10/18/00 

ANALYTICAL ~ 
RESOURCES~ 

Jenks Consu~~PORATED 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 10/27/00 

CONSTITUENT 
SAMPLE 

VALUE 
MATRIX SPIKE DUPLICATE 
1,1,2-Trichlorotrifluoroethan< 
m,p-Xylene < 

o-xylene < 

1,2-Dichlorobenzene < 

1,3-Dichlorobenzene < 
1,4-Dichlorobenzene < 

Acrolein < 

Methyl Iodide < 

Bromoethane < 

Acrylonitrile < 

1,1-Dichloropropene < 

Dibromomethane < 

1,1,1,2-Tetrachloroethane < 

1,2-Dibromo-3-chloropropane < 

1,2,3-Trichloropropane < 

trans-1,4-Dichloro-2-butene < 

1,3,5-Trimethylbenzene < 

1,2,4-Trimethylbenzene < 

Hexachlorobutadiene < 

Ethylene Dibromide < 

Bromochloromethane < 

2,2-Dichloropropane < 
1,3-0ichloropropane < 
Isopropylbenzene < 

n-Propylbenzene < 

Bromobenzene < 

2-Chlorotoluene < 

4-Chlorotoluene < 

tert-Butylbenzene < 

sec-Butylbenzene < 

4-Isopropyltoluene < 

n-Butylbenzene < 

1,2,4-Trichlorobenzene < 

Naphthalene < 
1,2,3-Trichlorobenzene < 

Reported in ug/kg-dry-Wt 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

53.5 
1.1 

2.1 
5.4 
1.1 

1.1 

1.1 
5.4 
2.1 
5.4 
1.1 

1.1 

5.4 
1.1 

1.1 

1.1 

1.1 

1.1 
1.1 

1.1 
1.1 

1.1 
1.1 

1.1 

1.1 

2.1 
5.4 
5.4 
5.4 

SP:IKE 

VALUE 

36.6 
65.4 
33.9 
26.5 
25.3 
24.2 

164 
37.8 
42.2 
47.2 
35.4 
38.7 
39.5 
41. 9 

38.4 
31. 2 
39.7 
38.8 
22.7 
32.7 
40.0 
40.5 
37.6 
40.0 
36.0 
31.5 
39.2 
29.5 
35.8 
35.6 
32.4 
28.6 
16.2 
19.7 
17.2 

FORM-III 

SPIKE 
AMT 

55.4 
111 

55.4 
55 .4 

55 .4 

55 .4 
277 

55.4 
55.4 
55.4 
55.4 
55.4 
55 .4 
55.4 
55.4 
55.4 
55 .4 

55.4 
55 .4 

55 .4 

55.4 
55 .4 

55.4 
55.4 
55.4 
55.4 
55.4 
55.4 
55 .4 
55.4 
55.4 
55.4 
55.4 

55.4 
55.4 

% 
RECOVERY 

66.0% 
59.0% 
61.2% 
47.8% 
45.6% 
43.7% 
59.2% 
68.2% 
76.1% 

85.1% 
63.9% 
69.8% 
71.3% 

75.6% 
69. 3% 

56.3% 
71.6% 
70.0% 
41.0% 
59.0% 
72.2% 
73 .1% 
67.8% 
72.2% 
64.9% 
56.8% 
70.7% 

53.2% 
64.6% 
64.2% 
58.4% 
51.6% 
29.2% 
35.5% 
31. 0% 

RPD 

8.9% 
3.3% 
4.8% 
8.5% 
8.4% 
8.9% 

l.H 

1.6% 
6.0% 
1.5% 

1.4% 

l. 0% 
6.0% 
7.2% 
7.0% 
8.2% 
7.0% 

11% 
3.0% 
1.2% 
2.6% 
3.6% 
4.8% 
4.6% 
6.5% 
8.8% 

21% 

5. l.% 

3.1% 

3.0% 
3.6% 
2. 7% 

13% 
15% 
l.6% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Pagel of 2 Sample No: Method Blank 

Lab Sample ID: 102600MB 
LIMS ID: 00-19876 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 11/03/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dry Wt Equiv 

Date Analyzed: 10/26/00 16:13 Percent Moisture: NA 

CAS Number Analy te ug /kg 
74-87-3 Chloromethane 1.0 u 
74-83-9 Bromomethane 1.0 u 
75-01-4 Vinyl Chloride 1.0 u 
75-00-3 Chloroethane 1.0 u 
75-09-2 Methylene Chloride 3.0 u 
67-64-1 Acetone 5.0 u 
75-l.S-O Carbon Disulfide 1. 0 u 
75-35-4 1,1-Dichloroethene 1. 0 u 
75-34-3 1,1-Dichloroethane 1. 0 u 
156-60-5 trans-1,2-Dichloroethene 1. 0 u 
156-59-2 cis-1,2-Dichloroethene 1.0 u 
67-66-3 Chloroform 1. 0 u 
107-06-2 1,2-Dichloroethane 1. 0 u 
78-93-3 2-Butanone 5.0 u 
71-55-6 1,1,1-Trichloroethane 1.0 u 
56-23-5 Carbon Tetrachloride 1.0 u 
108-05-4 Vinyl Acetate 5.0 u 
75-27-4 Bromodichloromethane 1. 0 u 
78-87-5 1,2-Dichloropropane 1.0 u 
10061-01-5 cis-1,3-Dichloropropene l. 0 u 
79-01-6 Trichloroethene 1. 0 u 
124-48-1 Dibromochloromethane 1.0 u 
79-00-5 1,1,2-Trichloroethane l.O u 
71-43-2 Benzene 1.0 u 
10061-02-6 trans-1,3-Dichloropropene 1.0 u 
110-75-8 2-Chloroethylvinylether 5.0 u 
75-25-2 Bromoform 1.0 u 
108-10-1 4-Methyl-2-Pentanone {MIBK) 5.0 u 
591-78-6 2-Hexanone 5.0 u 
127-18-4 Tetrachloroethene 1. 0 u 
79-34-5 1,1,2,2-Tetrachloroethane l.O u 
108-88-3 Toluene l. 0 u 
108-90-7 Chlorobenzene 1. 0 u 
100-41-4 Ethylbenzene 1.0 u 
100-42-5 Styrene 1. 0 u 
75-69-4 Trichlorofluoromethane 1. 0 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 1. 0 u 
1330-20-7 m,p-Xylene 1. 0 u 

FORM-1 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 



ORGANICS .ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 102600MB 
LIMS ID: 00-19876 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 11/03/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dr~ Wt Equiv 
Date Analyzed: 10/26/00 16:13 Percent Moisture: NA 

CAS Number Anall:'.:te ug /kg 

9S-47-6 o-Xylene 1.0 u 
95-50-1 1,2-Dichlorobenzene l.O u 
541-73-1 1,3-Dichlorobenzene 1.0 u 
106-46-7 1,4-Dichlorobenzene 1.0 u 
107-02-8 Acrolein 50 u 
74-8S-4 Methyl Iodide 1.0 u 
74-96-4 Bromoethane 2.0 u 
107-13-1 Acrylonitrile s.o u 
563-58-6 1,1-Dichloropropene 1.0 u 
74-95-3 Dibromomethane 1.0 u 
630-20-6 l, 1,.1, 2-Tetrachloroethane 1.0 u 
96-12-8 l,2-Dibromo-3-chloropropane 5.0 u 
96-18-4 1,2,3-Trichloropropane 2.0 u 
110-57-6 trans-1,4-Dichloro-2-butene 5.0 u 
108-67-8 1,3,5-Trimethylbenzene 1.0 u 
95-63-6 1,2,4-Trimethylbenzene 1.0 u 
87-68-3 Hexachlorobutadiene s.o u 
106-93-4 Ethylene Dibromide 1. 0 u 
74-97-5 Bromochloromethane 1. 0 u 
594-20-7 2,2-Dichloropropane 1.0 u 
142-28-9 l,3-Dichloropropane 1.0 u 
98-82-8 Isopropylbenzene 1.0 u 
103-65-1 n-Propylbenzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
95-49-8 2-Chlorotoluene 1.0 u 
106-43-4 4-Chlorotoluene 1.0 u 
98-06-6 tert-Butylbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1.0 u 
99-87-6 4-Isopropyltoluene 1.0 u 
104-51-8 n-Butylbenzene 2.0 u 
120-82-1 1,2,4-Trichlorobenzene s.o u 
91-20-3 Naphthalene 5.0 u 
87-61-6 1,2,3-Trichlorobenzene 5.0 u 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 108% 
dB-Toluene 103% 
Bromofluorobenzene 110% 
d4-1,2-Dichlorobenzene 101% 

FORM-1 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 

Lab Sample ID: CI62SB 
LIMS ID: 00-19876 
Matrix: Soil 
Data Release Authorized~,$ 
Reported: 11/03/00 
Date Analyzed: 10/26/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

73.6 
72.7 
66.5 
81.3 
44.4 
233. 
43.8 
42.7 
44.9 
44.4 
46.1 
45.2 
40.2 
236. 
44.6 
40. 8 
40. 8 
41.8 

42.9 
40.4 
41.1 
40.8 
41. 9 
45.3 
38.8 
46.5 
39.S 
228. 
222. 
44.0 
39.6 
45.1 
44.5 
42.9 
44.4 
39.4 
40.8 
93.2 
44.0 

FORM-III 

ANALYTICAL ~ 
RESOURCES 'f!I!!/ 
INCORPORATED 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 
AMT RECOVERY 
50.0 147% 
50.0 145% 
so.o 133% 
50.0 163% 
50.0 88.8% 

250 93.2% 
50.0 87.6% 
50.0 85.4% 
50.0 89.8% 
50.0 88.8% 
50.0 92.2% 
50.0 90.4% 
50.0 80.4% 

250 94.4% 
50.0 89 .2'1. 

50.0 Bl.. 6% 
50.0 81.6% 
50.0 83.6% 
50.0 85.8% 
so.o 80.8% 
50.0 82.2% 
50.0 81.6% 
50.0 83.8% 
50.0 90.6% 
50.0 77.6% 
50.0 93.0% 
50.0 79.0% 

250 91.2% 
250 88.8% 

50.0 88.0% 
50.0 79.2% 
50.0 90.2% 
50.0 89.0% 
50.0 85.8% 
50.0 88.8% 
50.0 78.8% 
50.0 81.6% 

100 93.2% 
50.0 88.0% 



ORGANICS ANALYSJ:S DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

ANALYTICAL. 
RESOURCES Vfi!I!!/ 
INCORPORATED 

Lab Sample ID: CI62SB 
LIMS ID: 00-19876 
Matrix: Soil 

QC Report No: 
Project: 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized~ 
Reported: 11/03/00 
Date Analyzed: 10/26/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTJ:TUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
i,2,3-Trichlorobenzene 

Date Received: 

SPJ:KE 
VALUE 

40.6 
42.3 
43.1 
331. 
43.0 
44.3 
S1. 7 

44.6 
39.8 
43.7 
38.9 
43.4 
50.0 
42.5 
42.6 
33.8 
40.6 
44.4 
45.2 
42.8 
43.2 
42.5 
43.0 
44.S 
41.3 
39.8 
43.7 
4l..8 

38.1 
39.5 
43.0 
40.9 

996098.00 
NA 

SPIKE 
AMT 
50.0 
50.0 
50.0 
250 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
so.a 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Spike Blank Surrog ate Recovery 
d4-1,2-Dichloroethane 97.4% 
dB-Toluene 97.8% 
Bromofluorobenzene 100% 
d4-1,2-Dichlorobenzene 96.6% 

Reported in ug/kg-dry-Wt 
FORM-J:II 

% 
RECOVERY 

81.2% 
84.6% 
86.2% 

132% 
86.0% 
88.6% 

103% 
89.2% 
79.6% 
87.4% 
77.8% 
86.8% 

100% 
85.0% 
85.2% 
67.6% 
81.2% 
88.8% 
90.4% 
85.6% 
86.4% 
85.0% 
86.0% 
89.0% 
82.6% 
79.6% 
87.4% 
83.6% 
76.2% 
79.0% 
86.0% 
81.8% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 102700MB 
LIMS ID: 00-19877 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 11/03/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 5.00 g dry Wt Equiv 

Date Analyzed: 10/27/00 14:08 Percent Moisture: NA 

CAS Number Analr te ugLkg 
74-87-3 Chloromethane 1.0 U 

74-83-9 Bromomethane 1.0 u 
75-01-4 Vinyl Chloride 1.0 u 
75-00-3 Chloroethane 1.0 u 
75-09-2 Methylene Chloride 4.5 

67-64-1 Ac:etone 3 .2 J 

75-15-0 Carbon Disulfide 1.0 0 

75-3S-4 1,1-Dichloroethene 1. 0 u 
75-34-3 1,1-Dichloroethane 1.. 0 u 
156-60-S trans-1,2-Dichloroethene 1. 0 u 
156-59-2 cis-1,2-Dichloroethene 1.. 0 u 
67-66-3 Chloroform 1. 0 u 
107-06-2 1,2-Dichloroethane l. 0 u 
78-93-3 2-Butanone 5.0 u 
71-55-6 1,1,1-Trichloroethane 1. 0 u 
56-23-5 Carbon Tetrachloride 1. 0 u 
108-05-4 Vinyl Acetate 5.0 u 
75-27-4 Bromodichloromethane l. 0 u 
78-87-5 1,2-Dichloropropane 1.0 u 
10061-01-5 cis-1,3-Dichloropropene 1.0 u 
79-01-6 Trichloroethene 1. 0 u 
124-48-1 Dibromochloromethane 1.0 g 

79-00-5 1,1,2-Trichloroethane 1. 0 u 
71-43-2 Benzene 1.. 0 u 
10061-02-6 trans-1,3-Dichloropropene 1.0 u 
110-75-8 2-Chloroethylvinylether 5.0 u 
75-25-2 Bromoform 1.0 u 
108-10-1 4-Methyl-2-Pentanone (MIBK) 5.0 u 
591-78-6 2-Hexanone 5.0 u 
127-18-4 Tetrachloroethene 1.0 u 
79-34-5 1,1,2,2-Tetrachloroethane 1.0 u 
108-88-3 Toluene l.0 u 
108-90-7 Chlorobenzene l. 0 u 
100-41-4 Ethyl benzene 1. 0 u 
100-42-5 styrene l.0 u 
75 - 69-4 Trichlorofluoromethane 1.0 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 1. 0 u 
1330- 20-7 m,p- Xylene 1.0 u 

ANALYTICAL. 
RESOU RCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Vo1atiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 102700MB 
LIMS ID: 00-19877 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 11/03/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/27/00 14:08 Percent Moisture: 

5.00 g dry,Wt Equiv 

NA 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
l.07-13-1 

563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 

594-20-7 
142-28-9 
.98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 

98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 

91-20-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
l, 1,.1, 2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 98 . 4% 
d8-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

99.5% 
97.8% 
97.6% 

ug /kg 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

50 U 

1.0 U 

2.0 U 
5.0 U 

1.0 U 

1.0 U 
1.0 U 

5.0 U 
2.0 U 

5.0 U 

1.0 U 

1.0 U 

5.0 U 
1.0 U 

l..O U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 
1.0 U 
1.0 U 

1.0 U 

1.0 U 

2.0 U 
5.0 U 
5.0 U 
5.0 U 

ANALYTICAL ta.. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CI62SB 
LIMS ID: 00-19877 
Matrix: Soil 
Data Release Authorized~~~ 
Reported: 11/03/00 
Date Analyzed: 10/27/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichlorornethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

46.9 
48.3 

46.7 
5l. 9 
49.8 
245. 
38.6 
50.3 
52.8 
49.2 
54.8 
53.9 
52.4 
248. 
52.0 
52.5 
42.9 
Sl.6 
54.9 
49.9 
51.2 
52.9 
53.8 
52.4 
49. 7 
50.5 
52.6 
248. 
244. 
Sl.O 
51.1 

52.8 
51.6 
51.5 
52.4 
47.0 
38.8 
105. 
52.8 

FORM-:III 

ANALYTICAL e 
RESOURCES "ff!!/ 
INCORPORATED 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 
AMT RECOVERY 
50.0 93.8% 
50.0 96.6% 
50.0 93.4% 
50.0 104% 
50.0 99.6% 

250 98.0% 
50.0 77.2% 
50.0 101% 
50.0 106% 
50.0 98.4% 
50.0 110% 
so.o 108% 
50.0 105% 

250 99.2% 
50.0 104% 
50.0 105% 
50.0 85.8% 
50.0 103% 
50.0 110% 
50.0 99.8% 
50.0 102% 
50.0 106% 
50.0 108% 
50.0 105% 
50.0 99.4% 
50.0 101% 
50.0 105% 

250 99.2% 
250 97.6% 

50.0 102% 
50.0 102% 
50.0 106% 
50.0 103% 
50.0 103% 
50.0 105% 
50.0 94.0% 
50.0 77.6% 

100 105% 
50.0 106% 



ORGANICS ANALYS~S DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CI62SB 
LIMS ID: 00-19877 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 11/03/00 
Date Analyzed: 10/27/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Brbmobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

QC Report No: 
Project: 

Date Received: 

SP:IKE 
VALUE 

50.8 
51.2 
52.0 
293. 
40.4 
42.6 
50.4 
52.6 
53.0 
51. 9 

51.4 

50.6 
51.2 
51. 0 
52.7 
51. 7 
51.8 
53.5 
53.3 
52.2 
51.2 
50.7 
52.2 
52.6 
49.4 
51.4 
53.5 
51. 7 
49.9 
Sl..4 
53.1 
52.9 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Cl62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 
AMT RECOVERY 
50.0 102% 
50.0 102%' 
50.0 104%' 

250 1.17% 
50.0 80.8% 
50.0 85.2% 
50.0 101% 
50.0 105%' 
50.0 106% 
50.0 104% 
50.0 103% 
50.0 101% 
50.0 102% 
50.0 102% 
50.0 105%-
50.0 103% 
50.0 J.04% 
50.0 107% 
50.0 107% 
50.0 104% 
50.0 102% 
50.0 101% 
50.0 104% 
so.o 105% 
50.0 98.8% 
so.o 103% 
50.0 107% 
50.0 103% 
50.0 99.8% 
50.0 103% 
50.0 106% 
50.0 106% 

Spike Blank Surrogate Recovery 
d4-1,2-Dichloroethane 99.4% 
d8-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
FORM-III 

100% 
100% 

98.8% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Pagel of 2 Sample No: Method Blank 

Lab Sample ID: 103000MB 

LIMS ID: 00-19875 
Matrix: Soil 

QC Report No: C162-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized_~ 
Reported: 11/03/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 40 mg dry Wt Equiv 
Date Analyzed: 10/30/00 12:37 Percent Moisture: NA 

CAS Number Anal:i::te ugl'.kg 
74-87-3 Chloromethane 120 U 

74-83-9 Bromomethane 120 u 
75-01-4 Vinyl Chloride 120 u 
75-00-3 Chloroethane 120 u 
75-09-2 Methylene Chloride 380 u 
67-64-1 Acetone 620 u 
75-15-0 Carbon Disulfide 120 u 
75-35-4 1,1-Dichloroethene 120 u 
75-34-3 1,1-Dichloroethane 120 u 
156-60-5 trans-1,2-Dichloroethene 120 u 
156-59-2 cis-1,2-Dichloroethene 120 u 
67-66-3 Chloroform 120 u 
107-06-2 1,2-Dichloroethane 120 u 
78-93-3 2-Butanone 620 (J 

71-55-6 1,1,1-Trichloroethane 120 u 
56-23-5 Carbon Tetrachloride 120 u 
108-05-4 Vinyl Acetate 620 u 
75-27-4 Bromodichloromethane 120 u 
78-87-S 1,2-Dichloropropane 120 u 
10061-01-5 cis-l,3-Dichloropropene 120 u 
79-01-6 Trichloroethene 120 u 
124-48-1 Dibrornochloromethane 120 u 
79-00-5 l.,l.,2-Trichloroethane 120 u 
71-43-2 Benzene 120 u 
10061-02-6 trans-1,3-Dichloropropene 120 u 
110-75-8 2-Chloroethylvinylether 620 u 
75-25-2 Bromoform 120 u 
108-10-1 4-Methyl-2-Pentanone (MIBK) 620 u 
591-78-6 2-Hexanone 620 u 
127-18-4 Tetrachloroethene 120 u 
79-34-5 1,1,2,2-Tetrachloroethane 120 u 
108-88-3 Toluene 120 0 

108-90-7 Chlorobenzene 120 u 
100-41-4 Ethyl benzene 120 0 

100-42-5 Styrene 120 0 

75- 69 - 4 Trichlorofluoromethane 120 u 
76 - 13 - 1 1,1,2- Trichlorotrifluoroethane l20 u 
1330-20-7 m,p-Xylene 120 u 

FORM-1 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 103000MB 
LIMS ID: 00-19875 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized,., 
Reported: 11/03/00 

996098.00 
Date Sampled: NA 

Date Received: NA 

Instrument: FINNS Sample Amount: 
Date Analyzed: 10/30/00 12:37 Percent Moisture: 

40 mg dry. Wt Equiv 
NA 

CAS NU:mber Analyte u g /kg 

95-47-6 a-Xylene 120 U 

95-50-1 1,2-Dichlorobenzene 120 u 
541-73-1 1,3-Dichlorobenzene 120 u 
106-46-7 1,4-Dichlorobenzene 120 u 
107-02-8 Acrolein 6,200 u 
74-88-4 Methyl Iodide 120 u 
74-96-4 Bromoethane 250 u 
107-13-1 Acrylonitrile 620 u 
563-58-6 1,1-Dichloropropene 120 u 
74-95-3 Dibromomethane 120 u 
630-20-6 1,111,2-Tetrachloroethane 120 u 
96-12-8 1,2-Dibromo-3-chloropropane 620 u 
96-18-4 1,2,3-Trichloropropane 250 u 
110-57-6 trans-1,4-Dichloro-2-butene 620 u 
108-67-8 1,3,5-Trimethylbenzene 120 u 
9S-63-6 1,2,4-Trimethylbenzene 120 u 
87-68-3 Hexachlorobutadiene 620 u 
106-93-4 Ethylene Dibromide 120 u 
74-97-5 Bromochloromethane 120 u 
594-20-7 2,2-Dichloropropane 120 u 
142-28-9 1,3-Dichloropropane 120 u 
98-82-8 Isopropylbenzene 120 u 
103-65-1 n-Propylbenzene 120 u 
108-86-1 Bromobenzene 120 u 
95-49-8 2-Chlorotoluene 120 u 
106-43-4 4-Chlorotoluene 120 u 
98-06-6 tert-Butylbenzene 120 u 
135-98- 8 sec-Butylbenzene 120 u 
99-87-6 4-Isopropyltoluene 120 u 
104-51-8 n-Butylbenzene 250 u 
120-82-1 1,2,4-Trichlorobenzene 620 u 
91-20-3 Naphthalene 620 u 
87-61-6 l,2,3-Trichlorobenzene 620 u 

Volatile Surrogate Racove!Y 

d4-1,2-Dichloroethane 131% 

dB-Toluene 112% 

Bromofluorobenzene 112% 
d4-l,2-Dichlorobenzene 101\ 

FORM-1 

ANALYTICAL ta., 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CI62SB 
LIMS ID: 00-19875 
Matrix: Soil 
Data Release Authorized~ 
Reported: 11/03/00 
Date Analyzed: 10/30/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITOENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/kg-dry-Wt 

QC Report No: 
Project: 

Date Received: 

SPIKE 
VALUE 

7980 
8250 
8800 
8580 
6240 

31.200 
4660 
5940 
6720 
5950 
6480 
6940 
6950 

33400 
6950 
6480 
5410 
6680 
7150 
6700 
6510 
6180 
6820 
6500 
6460 
6590 
5950 

33900 
31900 

6080 
6050 
6810 
6100 
6240 
6150 
5780 
4810 

12600 
6150 

FORM-III 

ANALYTICAL (&.. 
RESOURCES~ 
INCORPORATED 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SPIKE % 
.AMT RECOVERY 
6250 128% 
6250 132% 
6250 141% 

6250 137% 
6250 99.8% 

31200 99.8% 
6250 74.6% 
6250 95.0% 
6250 108% 
6250 95.2% 
6250 104% 
6250 111%' 

6250 111% 
31200 107% 

6250 111% 
6250 104% 

6250 86.6% 
6250 107\ 

1$250 114% 

6250 107% 
6250 104% 
6250 98.9% 
6250 109% 
6250 104% 
6250 103% 
6250 105% 
6250 95.2% 

31200 108% 
31200 1.0:a 

6250 97.3% 
6250 96.8% 
6250 109% 
6250 97.6% 
6250 99.8% 
6250 98 .4% 

6250 92.5% 
6250 77.0% 

12500 101% 
6250 98.4% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CI62SB 
LIMS ID: 00-19875 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 11/03/00 
Date Analyzed: 10/30/00 
Instrument: FINNS 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Oibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

QC Report No: 
Project: 

Date Received: 

SPJ:KE 
VALUE 

6160 
6060 
6160 

37800 
4700 
4840 
6190 
661.0 
691.0 
5990 
6060 
5900 
6590 
6460 
6510 
6940 
6790 
631.0 
6900 
6250 
6140 
6340 
6210 
5850 
7000 
6320 
6700 
6280 
6580 
6900 
7040 
6990 

ANALYTICAL liilA. 
RESOURCES ~ 
INCORPORATED 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

SJ?l:KE % 
AMT RECOVERY 
6250 98.6% 
6250 97.0% 
6250 98.6% 

31200 121% 

6250 75.2% 
6250 77.4% 
6250 99.0% 
6250 1.06% 

6250 111% 
6250 95. 8% 
6250 97.0% 
6250 94.4% 
6250 l.05% 
6250 103% 
6250 104% 

6250 111.% 

6250 .109% 

6250 101% 

6250 110% 
6250 100% 
6250 98.2% 
6250 101% 
6250 99.4% 
6250 93.6% 
6250 112%" 
6250 101% 
6250 107% . 
6250 100% 
6250 105% 
6250 110% 
6250 113% 

6250 11.2% 

Sp ike Blank Surrog ate Recovery 
d4-l,2-Dichloroethane 117% 
dS-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

Reported in ug/kg-dry-Wt 
FORM-II::I 

109% 
104% 
101% 



Matrix: 

LIMS ID 

00-19862MB 
00-19862SB 
00-19862 
OO-l9863MB 
00-19863SB 
00-19863 
00-19864 
00-19865 
00-19866 
00-19867 
00-19868 
00-19879MB 
00-19879SB 
00-19879 

SOIL AROCLOR SURROGATE SUMMARY 

Soil QC Report 
Project: 

Lab :ID Client ID 

102500MB Method Blank 
102S00SB Lab Control 
CI62A TP-41-0-1 
102400MB Method Blank 
102400SB Lab Control 
CI62B TP-43-0-l 
CI62C TP-43-2-3 
CI62D TP-45-0-1 
CI62E TP-430-0-1 
CI62F TP-47-0-1 
CI62G TP-49-0-1 
103000MB Method Blank 
103000SB Lab Control 
CI62R TP-49-6-10 

(TCMX) = Tetrachloro-m-xylene 
{DCBP} ~ Decachlorobiphenyl 

No: CI62 
Tacoma Metals 
996098.00 

TCMX # 

82.8% 
85.5% 
85.0% 

127% * 
131% ... 
104% 
104% 
114% * 
114% * 

85.8% 
71.5% 
89.5% 
92.2% 
44.5% * 

QC LIMITS 

(53-109} 
(54-127} 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CI62 FORM-II PCB 

DCBP # 

84.0% 
86.5% 
75.5% 

123% 
126% 
130% * 

NR * 
117% 
126% 

81. 0% 

67.2% 
81.5% 
86.8% 
54.2% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 
0 
0 
l 
1 
1 
l 
1 

l 
0 
0 

0 
0 
1 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCP 

Lab Sample ID: CI62A 
LIMS ID: 00-19862 
Matrix: Soil 

Data Release Authorized: l lt [ 
Reported: 11/02/00 11IY <I' 

Date extracted: 10/25/00 
Date analyzed: 10/27/00 08:27 
Instrument ID: ECD1 
Sample Amount: 
Final Ext Vol: 

pH: 

11.4 g-dry-wt 
4.0 mL 
7.6 

Sampl.e No: TP-41-0-1 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

GPC ,Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 4.8 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy t.e 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
110~.7-69-1 Aroclor 1254 

11096-82-5 A:roclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

75.5% 
85.0% 

Value 

35 u 
35 u 
35 u 
49 
21 J 

70 u 
35 u 

ANALYTICAL ta... 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHBET 
PCB by GC/ECD 

Sample No: TP-43-0-1 

Lab Sample ID: CI62B 
LIMS ID: 00-19863 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Data Release Authorized :G fr Date Received: 10/18/00 

Reported: 11/02/00 u/ J/,., 
Date extracted: 10/24/00 

Date analyzed: 11/02/00 04:02 
Instrument ID: ECD1 
Sample Amount: 4.20 g-dry-wt 
Final Ext Vol: 20 mL 

pH: 7.0 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 
11100-14-4 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisii Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor~ 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016' 480 
1242 480 
1248 2,600 

1254 14,000 
1260 6,800 

1221 950 
1232 480 
1268 480 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

130% 
104% 

No 
No 
Yes 
Yes 

1:1 
16.9% 

u 
u 
y 

u 
u 
u 

ANALYTICAL/&. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANiCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: 

Lab Sample ID: CI62C 
LIMS ID: 00-19864 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Data Release Authorized:(\.\' Date Received: 10/18/00 

Reported: 11/02/00 ,ti~"' 

Date extracted: 10/24/00 
Date analyzed: 11/02/00 04:31 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
4.29 g-dry-wt 

20 mL 
7.2 

Reported 

CAS Number 

12674-ll-2 
53469-21-9 
12672-29-6 
11097-69-l 
11096-82-5 
11104-28-2 
11141-16-5 
11100-14-4 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC, Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 470 
1242 470 
1248 1,900 
1254 8,100 
1260 8,600 
1221 930 
1232 470 

1268 10,000 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

NR 

104% 

No 
No 
Yes 
Yes 

1:1 
14.7% 

u 
u 
y 

u 
u 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-l PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-45-0-1 

Lab Sample ID: CI62D 
LIMS ID: 00-19865 
Matrix: Soil 

QC Report No: 
Project: 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 10/16/00 
Data Release Authorized:l(r Date Received: 10/18/00 

Reported: l.l/02/00 td}l ~ 

Date extracted: 10/24/00 
Date analyzed: 11/02/00 04:59 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
4.34 g-dry-wt 

20 mL 

7.6 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-?. 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sul fur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 460 
1242 460 
1248 1,900 
1254 12,000 

1260 9,500 

1221 920 
1232 460 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

117% 

114% 

No 
No 
Yes 
Yes 

1:1 

13.1% 

u 
u 
y 

u 
u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
N\7 Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
hut in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-430-0-1 

Lab Sample ID: CI62E 
LIMS ID: 00-19866 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 
Date Sampled: 10/16/00 

Data Release Authorized: cl.\/ Date Received: 10/18/00 

Reported: 11/02/00 "IX."-

Date extracted: 10/24/00 
Date analyzed: 11/02/00 05:27 
Instrument ID: ECDl 
Sample Amount: 
Final Ext Vol: 

pH: 

4.34 g-dry-wt 
20 mL 
7.3 

Reported in Total 

CAS Number Analyte 

12674-11-2 Aroclor 
53469-21-9 Aroclor 
12672-29-6 Aroclor 
llO!n-69-1 Aroclor 
11096-82-5 Aroclor 
11104-28-2 Aroclor 
11141-16-5 Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 460 
1242 460 

1248 2,200 

1254 11,000 

1260 5,800 

1221 920 

1232 460 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

126% 
114% 

No 
No 
Yes 
Yes 

1:1 

14 .1%" 

u 
u 
y 

u 
u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI62F 
LIMS ID: 00-19867 
Matrix: Soil 

Data Release Authorized: (.lr l 
Reported: 11/02/00 c.th· I" 

Date extracted: 10/25/00 
Date analyzed: 10/27/00 08:55 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
10.7 g-dry-wt 
4.0 mL 
7.5 

Sample No: TP-47-0-1 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

GPC Cleanup: No 
Florisil Cleanup: 

Acid Cleanup: 
sulfur Cleanup: 

Cone/Dilution Factor: 

No 
Yes 

Yes 
1:1 

Percent Moisture: 10.7% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-S Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-S Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

81. 0% 

85.8% 

Value 

37 u 
37 u 
37 u 
37 u 
37 u 
75 u 
37 u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS .ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sample No: TP-49-0-1 

Lab Sample ID: CI62G 
LIMS ID: 00-19868 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Data Release Authorized:((t Date Received: 10/18/00 

Reported: 11/02/00 p\}[ .I-\ 

Date extracted: 10/25/00 
Date analyzed: 10/27/00 09:23 

Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
11. 3 g-dry-wt 
4.0 mL 

7.3 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 

11097-69-l 
11096-82-5 
11104-28-2 

11141-16-5 

GPC· Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

in Total ug/kg Dry Weight 

Analy te Value 

Arocl.or 1016 35 
Aroclor 1242 35 
Aroclor 1248 35 
Aroclor 1254 190 
A:roclor 1260 130 
Aroclor 1221 70 
Aroclor 1232 35 

PCB-Aroclor surrogate Recove~ 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

61.2% 
71.5% 

No 
No 

Yes 
Yes 

1:1 

5.7 % 

u 
u 
u 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the l.inear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL l&t 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP- 49-6-10 

Lab Sample ID: CI62R 
LIMS ID: 00- 19879 
Mat r ix: Soil 

QC Report No : CI6 2-Kennedy Jenks Consultants 
Pr oject: Tacoma Metals 

996098 .00 
Date Sample d: 10/17/00 

Da ta Release Authorized: <(f I 
Reported: 11/02/00 d{rl 11 

Da t e Rece ived : 10/18/00 

Date extr acted: 10/30/00 
Date analyzed: 11/02/00 09:12 
Instrument ID: ECD1 
Samp le Amount: 5.69 g - dry-wt 
Final Ext Vol: 4. 0 mL 

pH, 6 . 7 

Reported 

CAS Numbe r 

12674-11- 2 
53469-21-9 
12672 - 29-6 
110 97-69- 1 
11096-82 -5 
11104- 28 - 2 
] 1141-16-5 

in Total 

Ana lyte 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cle anup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dil ution Fa ctor: 
Pe r cent Moisture: 

ug/kg Dry We i ght 

Val ue 

1016 70 
1242 70 
1248 70 
1254 100 
1260 70 
1221 140 
1232 70 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

54 . 2% 
44 .5% 

No 
No 
Yes 
Yes 

1 :1 
52 . 6% 

u 
u 
u 
y 

u 
u 
u 

,J I ndicates an estima ted value when that result is less than the 
calculated detec tion limit . 

E Indicates a value above the linear range o f the detector . 
Dilution Required 

S Indicates no value reported due to saturati on of the detector.. 
D Indicates the surrogate was diluted out. 
U Indicates compound was a nalyzed for, but not de tected at the 

given detection limit. 
B Found in associated method b l ank 
NA I ndicates compound was not analyzed . 
NR Indicates no recovery d ue to interferences . 
NV Indicates no value reportable - s ee additional analyses. 

ANALYTICAL~ 
RESOURCES ~ 
INCORPORATED 

Y I nd icates a raise d reporting limit due to matri x i n t erferences. 
The analyte may be present a t or be low the l i s t ed concentration, 
but in the opinion of the analyst , confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Lab Sample ID: CI62MB 
LIMS ID: 00-19862 
Matrix: Soil 

Data Release Authorized:(\~! 
Reported: 11/02/00 u/11111. 

Date extracted: 10/25/00 
Date analyzed: 10/26/00 18:49 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
12.0 g-dry-wt 
4.0 mL 

NA 

Sample No; Method Blank 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 
NA 

GPC ,Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

84.0% 
82.8% 

Value 

33 u 
33 u 
33 u 
33 u 
33 u 
67 u 
33 u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
o Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-l. PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYTJCAL . 
RESOURCES ~ 
INCORPORATED 

Lab Sample ID: CI62 
LIMS ID: 00-19862 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:Llt 

Reported: 11/02/00 ,il-rl,.. 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/25/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLF, 

Aroclor 1242 

SPIKE 
FOUND 

30.9 

996098.00 

SPIKE 
ADDED 

333 

% 
RECOVERY 

92 . 7% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

86.5% 
85.5% 



ORGANICS ANALYSIS DATA SHBET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CI62MB 
LIMS ID: 00-19863 
Matrix: Soil 

QC Report No: 
Project: 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: NA 
Data Release Authorized:(~ Date Received: NA 
Reported: 11/02/00 qt,./~ 

Date extracted: 10/24/00 
Date analyzed: 11/02/00 02:38 
Instrument ID: BCDl 
sample Amount: s.oo g-dry-wt 
Final Ext Vol: 20 mL 

pH: NA 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 
11100-14-4 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 400 
1242 400 
1248 400 
1254 400 
1260 400 
1221 800 
1232 400 
1268 400 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

123% 
127% 

No 
No 
Yes 
Yes 

1:1 

NA 

lJ 

u 
u 
u 
u 
u 
u 
u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYTICAL f&. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CI62 
LIMS ID: 00-19863 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:<..('\ , / 
Reported: 11/02/00 ~\t\.. ~ 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/24/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

4240 

996098.00 

SPIKE 
ADDED 

4000 

% 
RECOVERY 

106% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

126% 
131% 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI62MB 
LIMS ID: 00-19879 
Matrix: Soil 

Data Release Authorized:(lt l 
Reported: 11/02/00 u[v ""' 

Date extracted: 10/30/00 
Date analyzed: 11/01/00 20:59 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECDl 
12.0 g-dry-wt 

4.0 mL 
NA 

Sample No: Method Blank 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

CI62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 

NA 

GPC,Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-13.-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

81.5% 

89.5% 

Value 

33 u 
33 u 
33 u 
33 u 
33 u 
67 u 
33 u 

ANALYTICAL /j!\ 
RESOURCES vf!II/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CI62 
LIMS ID: 00-19879 
Matrix, Soil 

Data Release Authorized: (lr I 
Reported: 11/02/00 ~(~, 

QC Report No: 
Project: 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 10/30/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Araclor 1242 

SPIKE 
FOUND 

295 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

CI62-Kennedy Jenks Consultants 

Tacoma Metals 
996098.00 

SPIKE 
ADDED 

333 

% 

RECOVERY 

88 . 5% 

Aroclor Surrogate Recoveries 

Decachlorabiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

86.8% 
92 .2% 



Matrix: 

LIMS ID 

00-19862MB 
00-19862LC 
00-19862 
00-19863 
00-19864 
00-19864 
00-19865 
00-19865 
00-19865 
00-19866 
00-19867 
00-19868 
00-19869 
00-19870 
00-19871 
00-19872 
00-19873 
00-19874 
00-19875 
00-19876 
00-19877 
00-19878 
00-19879 

TOTAL DIBSEL HYDROCARBONS COMPOUND SUMMARY 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

Soil QC Report No : CI62 

Lab ID Extracted Client ID MeArach 

103000MB 10/26/00 Method Blank 103% 
103000LC 10/26/00 Lab Control 85% 

CI62A 10/26/00 TP-41-0-1 84% 
CI62B 10/26/00 TP-43-0-l D 
CI62C 10/26/00 TP-43-2-3 D 

CI62C-DP 10/26/00 TP-43-2-3-DP D 

CI62D 10/26/00 TP-45-0-1 D 

CI62D-MS 10/26/00 TP-45-0-1 D 

CI62D-MSD 10/26/00 TP-45-0-1 D 
CI62E 10/26/00 TP-430-0-1 D 

CI62F 10/26/00 TP-47-0-1 64% 
CI62G 10/26/00 TP-49-0-1 D 

CI62H 10/26/00 TP-42-0-1 57% 

CI62I 10/26/00 TP-46-0-l 48% 

CI62J 10/26/00 TP-46-4-6 80% 
CI62K 10/26/00 TP-48-0-1 66% 
CI62L 10/26/00 TP-48-6-8.5 71% 

CI62M 10/26/00 TP-49-2-3 53% 
CI62N 10/26/00 TP-49-4-6 D 
Cl620 10/26/00 TP-50-0-1 48% 

CI62P 10/26/00 TP-50-2-3 48% 

CI62Q 10/26/00 TP-500-0-1 44% 
CI62R 10/26/00 TP-49-6-10 D 

(MeArachJ = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(56-114) (42-113) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

TOT OUT 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

Pagel for CI62 

FORM-II TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

LIMS ID: 00-19862 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:':,.._\\~ 
Reported: 11/01/00 ~\' 

Date Received: 10/18/00 

Date Date Dilut:ion Diesel •HC Mor.or Oil 

Lab ID sample 10 Extracted Analy zed Factor Range ID Range 

CI62MB Method Blank 10/26/00 10/30/00 1:1 5.0 u 10 u 
CI62A TP-41-0-1 10/26/00 10/30/00 1:1 5.2 u NO 16 

CI62B TP-43-0-1 10/26/00 10/30/00 1:20 1,000 NO 2,500 

CI62C TP-43-2-3 10/26/00 10/30/00 1:20 1,500 NO 3,400 

CI62CD TP-43-2-3-DlJPL 10/26/00 10/30/00 1:20 1,500 NO 3,400 

CI62D TP-45-0-1 10/26/00 10/30/00 1:20 450 NO 1,100 

CI62E TP-430-0-1 10/26/00 10/30/00 1:20 1,000 NO 2,800 

CI62F TP-47-0-1 10/26/00 10/30/00 1:1 6.2 NO 11 u 

CI62G TP-49-0-1 10/26/00 10/30/00 1:20 220 NO 1,500 

CI62H TP-42-0-1 10/26/00 10/30/00 1:1 42 NO 130 

CI62I TP-46-0-1 10/26/00 10/30/00 1:4 140 NO 450 

CI62J TP-46-4-6 10/26/00 10/31/00 1:10 1,000 NO 2,700 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

Surrogat.e 

Recoverv 

103% 
84.0% 
D 

D 

D 
D 
D 

64.0% 
D 
57.0% 

48.0% 
80.0% 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 

Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 

NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank . 

FORM-1 TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-19872 
Matrix: Soil 

Data Release Authorized: 

Reported: 11/01/00 !\. tu ~ 
\)~,,'\: 
~ 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 10/18/00 

ANALYTICAL /a_ 
RESOURCES \g 
INCORPORATED 

Oate Date Dilution Diesel •HC Motor Oil Surrogate 

Lab 10 Sample ID Extracted Analyzed Fact.or Range ID Range Recove r y 

CI62K TP-48-0-1 10/26/00 10/30/00 1:2 130 NO 290 66.0% 
CI62L TP-48-6-8.S 10/26/00 10/30/00 1:1 630 NO 870 71.0% 
CI62M 'l'P-49-2-3 10/26/00 10/30/00 1:1 29 NO 50 53.0% 
CI62N TP-49-4-6 10/26/00 10/31/00 1 : 50 11,000 NO 4,000 D 
CI620 TP~S0-0-1 10/26/00 10/30/00 1:4 90 NO 190 48.0%' 
Cl62P TP-50-2-3 10/26/00 10/30/00 1:1 39 NO 54 48.0%" 
CI62Q TP-500-0-1 10/26/00 10/30/00 1:4 110 NO 230 44.0%' 
CI62R TP-49-6-10 10/26/00 10/31/00 1:20 14,000 NO 2,900 D 

Values reported in ppm (mg/kg) on a dry weight basis . 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation an total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear ,range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Lab Sample ID: CI62SB 
LIMS ID: 00-19862 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project : Tacoma Metals 

Data Re lease Au thori zed : \0.~ 
Reported : 11/01/00 ~ '' 

LABORATORY CONTROL SAMPLE RBCOVERY REPORT 
Date extracted: 10/26/00 
Date analyzed: 1 0/3 0/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 85 . 0% 

996098 . 00 

SPIKE 
FOUND 

91. 2 

Values reported in ppm (mg/kg) on a dry we ight basis . 

FORM-III 

SPIKE 
ADDED 

100 

% 
RECOVERY 

91. 2% 

ANALYTICAL@ 
RESOURCES Vf!:lP 
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Sample No: TP-45-0-1 

Lab Sample ID: CI62D 
LIMS ID: 00-19865 

Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 10/18/00 

Data Release Authorized: \6\J 
Reported: 11/01/00 ~\,\, 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 10/26/00 
Date analyzed: 10/30/00 

CONSTITUENT 

MATRIX SPIKE 
Diesel Range Hydrocarbons 

MATRIX SPIKE DUPLICATE 
Diesel Range Hydrocarbons 

SAMPLE SPIKE 
VALUE VALUE 

446 585 

446 660 

TPHd Surrogate Recovery 

Matrix Spike 
Matrix Spike Dup 

Methylarachidate 
Methylarachidate 

Values reported in ppm (mg/kg) on a dry weight basis . 

FORM-III 

SPIKE 
ADDED 

D 

D 

115 

115 

\ 

RECOVERY 

121% 

186% 

RPD 

ANALYTICAL lliifl. 
RESOURCES~ 
INCORPORATED 

42 . 4% 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI62A 
LIMS ID: 00-19862 

Matrix: Soil 

Data Release Authorized~______.. 
Reported: 11/22/00 ~~ 

Sample No: TP-41-0-1 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/16/00 
Date Received: 10/18/00 

Percent Total Solids: 81.7% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES \gJ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/17/00 7440-38-2 Arsenic 30 30 u 
3050 10/31/00 6010 11/17/00 7440-39-3 Barium 2 38 

3050 10/31/00 6010 11/17/00 7440-43-9 Cadmium 1 1 u 

3050 10/31/00 6010 11/17/00 7440-47-3 Chromium 3 39 

3050 10/31/00 6010 11/17/00 7440-50-8 Copper ). 20 

3050 10/31/00 6010 11/17/00 7439-92-1 Lead 10 20 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury o.s 5.5 

3050 10/31/00 6010 ll/17/00 7782-49-2 Selenium 30 30 u 

3050 10/31/00 6010 11/17/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-41-0-1 

Lab Sample ID: CI62A 
LIMS ID: 00-19862 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Received: 10/18/00 

Data Release Authorized{~ 
Reported: 11/22/00 lJ 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Analysis Sample Duplicate 

Analyte Method mg/kg-dry mg/kg-dry RPD 

Arsenic 6010 30 u 30 u 0.0% 

Barium 6010 38 44 14.6% 

Cadmium 6010 l u 1 u 0.0% 

Chromium 6010 39 34 13. 7% 

Copper 6010 20 24 18.2% 

Lead 6010 20 20 0.0% 

Mercury 7471 5.5 9.2 50.3% 

Selenium 6010 30 u 30 u 0.0% 

Silver 6010 2 u 2 u 0.0% 

'Q' codes: * = control limit not met 

Control 
Limit 

+/- 30 
+/- 20 % 

+/- 1 
+ I - 20 % 

+/- 20 % 

+/- 10 
+/ - 20 % 

+/- 30 
+/- 2 

L RPD not valid, alternate limit• detection limit 

FORM-VI 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Q 

L 

L 

L 

* 
L 

L 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-41-0-1 

Lab Sample ID: CI62A 

LIMS ID: 00-19862 
Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 

Project: Tacoma Metals 

Data Release Authorized 

Reported: ll/22/00 

Analysis 

Analyte Method 

Arsenic 6010 

Barium 6010 

Cadmium 6010 

Chromium 6010 

Copper 6010 

Lead 6010 

Mercury 7471 

Selenium 6010 

Silver 6010 

996098. 00 

Date Received: 10/18/00 

MATRIX SPIKE QUALITY CONTROL REPORT 

Sample Spike Spike 

mg/kg-dry mg/kg-dry Added 

30 u 250 240 

38 274 242 

l u 63 60 

39 89 60 

20 75 60 

20 260 240 

5.5 8.2 5.3 

30 u 250 240 

2 u 58 60 

'Q' codes: N control limit not met 

% 
Recovery 

104% 
97.5% 

105% 

83.3% 

91.7% 

100% 

50.9% 

104% 

96. 7% 

H %R not applicable, sample concentration too high 

* RPD control limit not met 
NA = Not applicable - analyte not spiked 

Control Limits: Percent Recovery: 75-12S% 
RPO: +/-20% 

FORM-V 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Q 

N 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI628 

LIMS ID: 00-19863 
Matrix: Soil 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

Data Release Authorized~~ 
Reported: 11/22/00 (,}' 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

3050 10/31/00 6010 ll/l7/00 7440-38-2 

3050 10/31/00 6010 11/17/00 7440-39-3 

3050 10/31/00 6010 11/1'1/00 7440-43-9 

3050 10/31/00 6010 11/17/00 7440-47-3 

3050 10/31/00 6010 11/17/00 7440-50-8 

3050 10/31/00 6010 11/17/00 7439-92-1 

CLP 10/30/00 7471 10/31/00 7439-97-6 

3050 10/31/00 6010 11/17/00 7782-49-2 

3050 10/31/00 6010 11/17/00 7440-22-4 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM<[ 

CI62-Kennedy Jenks 

Tacoma Metals 
996098.00 
10/16/00 
10/18/00 

Consultants 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Percent Total Solids: 82 . 8% 

Analyte RL mg/kg-dry 

Arsenic 30 90 
Barium 2 l, 620 

cadmium 1 53 

Chromium 3 564 
Copper 1 5,620 

Lead 10 5,840 
Mercury 6 47 
Selenium 30 30 u 
Silver 2 5 



INORGANJ:CS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI62C 

LlMS ID: 00-19864 

Matrix: Soil 

Sample No: TP-43-2-3 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/16/00 

ANALYTICAL. 
RESOURCES ~ 
INCORPORATED 

Date Received: 10/J.8/00 

Data Release Authorized.~~ 
Reported: 11/22/00 ~·~ 

Percent Total Solids: 83 . 3% 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Ailalyte RL mg/kg-dry 

3050 10/31/00 6010 11/17/00 7440-38-2 Arsenic 30 80 

3050 10/31/00 6010 11/17/00 7440-39-3 Barium 2 1,280 

3050 10/31/00 6010 11/17/00 7440-43-9 cadmium 1 46 

3050 10/31/00 6010 11/17/00 7440-47-3 Chromium 3 259 

3050 10/31/00 6010 11/17/00 7440-50-8 Copper 1 2,520 

3050 10/31/00 6010 11/17/00 7439-92-1 Lead .,. 10 l.2,300 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 3 21 

3050 10/31/00 6010 11/17/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 11/17/00 7440-22-4 Silver 2 5 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI62D 
LIMS ID: 00-19865 
Matrix: Soil 

Data Release Authorized~~ 

Reported: 11/22/00 ~ 

Sample No: TP-45-0-1 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

Percent Total Solids: 85.7% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

30SO 10/31/00 6010 11/17/00 7440-38-2 Arsenic .10 l.00 
3050 10/31/00 6010 11/17/00 7440-39-3 Barium 2 774 
3050 10/31/00 6010 11/1'//00 7440-43-9 Cadmium 1 30 
3050 10/31/00 6010 1.l/1 '/ / 00 7440-47-3 Chromium :3 368 
3050 10/31/00 6010 11/17/00 7440-50-8 Copper 1 3,560 

3050 10/31/00 6010 11/17/00 7439-.92-1 Lead 10 4,060 

CLP 10/30/00 7471 10/31/00 7439-.97-6 Mercury 2 47 
3050 10/31/00 6010 11/17/00 7782-49-2 Selenium 30 30 
3050 10/31/00 6010 ll/17/00 7440-22-4 Silver 2 7 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI62E 
LIMS ID: 00-19866 

Matrix: Soil 

Data Release Aut.horizea/),/. 
Reported: 11/22/00 ~ 

Sample No: TP-430-0-1 

QC Report. No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/16/00 

Date Received: 10/18/00 

Percent Total Solids: 81.1% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS NUmber Allalyte RL mg/kg-dry 

3050 10/31/00 6010 11/17/00 7440-38-2 Arsenic 30 80 

3050 10/31/00 6010 11/17/00 7440-39-3 Barium 2 1,400 

3050 10/31/00 6010 11/17/00 7440-43-9 Cadmium 1 54 

3050 10/31/00 6010 11/17/00 7440-47-3 Chromium 3 566 

3050 10/31/00 GOlO 11/17/00 7440-50-8 Copper 1 5,000 

3050 10/31/00 60)0 11/1 7 /00 7439-92-1 Lead 10 9,370 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 3 41 

3050 10/31/00 6010 11/';.7/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 ll/l7/00 7440-22-4 Silver 2 6 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



~NORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI62F 
LIMS ID: 00·19867 
Matrix: Soil 

Data Release Authorize~ ~ 
Reported: 11/22/00 ~ 

Sample No: TP-47-0-1 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/16/00 
Date Received: 10/18/00 

Percent Total Solids: 89 . 1% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/20/00 7440-38-2 Arsenic 30 30 u 
3050 10/31/00 6010 11/20/00 7440-39-3 Barium 2 33 

3050 10/31/00 6010 11/20/00 7440-43-9 Cadmium 1 1 u 
3050 10/31/00 6010 - 11/20/00 7440-47-3 Chromium 3 25 

3050 10/31/00 6010 11/20/00 7440-50-8 Copper 1 13 
3050 10/31/00 6010 11/20/00 7439-92 1 Lead 10 10 u 
CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0 . 05 o.os u 
3050 10/31/00 6010 11/20/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 11/20/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI62G 
LIMS ID: 00-19868 

Matrix: Soil 

Sample No: TP-49-0-1 

QC Report No: CI62-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098. 00 

Date Sampled: 10/16/00 

Date Received: 10/18/00 

Data Release Authorized~~ 

Reported: 11/22/00 ~ 

Prep Prep Analysis Analysis 

Percent Total Solids: 93.5% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/17/00 7440-38-2 Arsenic 30 30 u 
3050 10/31/00 6010 11/17/00 7440-39-3 Barium 2 71 

3050 10/31/00 6010 11/17/00 7440-43-9 Cadmium 1 1 

3050 10/31/00 6010 11/17/00 7440-47-3 Chromium. 3 33 

3050 10/31/00 6010 11/17/00 7440-50-8 Copper 1 78 

3050 10/31/00 6010 11/17/00 7439-92-1 Lead 10 150 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0 . 05 0.13 

3050 10/31/00 6010 11/17/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 11/17/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

Rrj Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI62H 
LIMS ID: 00 - 19669 

Mat:rix: Soil 

Data Release Authorize~~ 
Reported: 11/22/00 {Y.J 

Sample No: TP-42-0-l 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

Percent Total Solids: 93 . 1% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATEC 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/17/00 7440-38-2 Arsenic 30 .10 u 
3050 10/31/00 6010 11/17/00 7440-39-3 Barium 2 78 

3050 10/31/00 6010 11/17/00 7440-43-9 Cadmium 1 2 

3050 10/31/00 6010 11/17/00 7440-47-3 Chromium 3 31 

3050 10/31/00 6010 11/17/00 7440-50-8 Copper 1 98 

3050 10/31/CO 6010 11/17/00 7439-92-1 Lead iO 130 

CLP 10/30/00 ·74 '11 10/31/00 7439-97-6 Mercury 0 . 05 4.33 

3050 10/31/00 6010 11/17/00 7782-49-2 Selenium 30 30 u 
3050 10/31/CO 6010 11/17/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RJ.. Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI62T 
LIMS ID: 00-19870 

Matrix, Soil 

Sample No: TP-46-0-1 

QC Report No: CI62 ·Y.e:1::,=d/ Jenks Consi..i:.tants 
Project: 7aco~a Meta:~ 

9s,,;09F,. l.1t1 

Date Sampled: 10/16/00 

ANALYTICAL~ 
RESOURCES ~ 
fNCORPORATI='"" 

Date Received: 10/18/00 

Data Release Authorized /)f;;f ~ 
Reported: 11/22/00 tJL./ 

Prep Prep Analysis Analysis 

Meth Date Method Date 

3050 10/31/00 6010 ll/17/00 

3050 10/31/00 6010 11/17/00 

3050 10/31/00 6010 11/17/00 

3050 10/31/00 6010 11/17/00 

3050 10/31/00 6010 11/17/00 

3050 10/31/00 6010 11/17/00 

CLP 10/30/00 7471 10/31/00 

3050 10/31/00 6010 11/17/00 

3050 10/31/00 6010 il/17/00 

CAS Number 

7440-38-2 

7440-39-3 
7440-43-9 

7440-47-3 

7440-50-8 

7439-92-1 
7439-97-6 

7782 49 2 
7440-22-4 

U Analyte undetected ut given RL 

RL Reporting Limit 

FORM-I 

Perr.ent. Total Solids, 89 . 2% 

.Analyte RL mg/kg-dry 

Arsenic 30 40 

Barium 2 302 

Cadmium 15 
Chromium 3 721 

Copper l 1,820 

Lead 10 2,100 
Mercury t· ~ s 10.6 

Scleniurn JU 30 u 
Silver 2 69 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI62J 
LIMS ID: 00-19871 
Matrix: Soil 

Sample No: TP-46-4-6 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

Data Release Authorized~ 
Reported: Jl/22/00 

Percent Total Solids: 83 . 5% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/17/00 7440-38-2 Arsenic 30 50 

3050 10/31/00 6010 11/17/00 7440-39-3 Barium 2 1,910 

3050 10/31/00 6010 11/17/00 7440-43-9 Cadmium 1 93 

3050 10/31/00 6010 · 11/17/00 7440-47-3 Chromium 3 93 

3050 10/31/00 6010 11/17/00 7440-50-8 Copper l 1,180 

3050 10/31/00 6010 11/17/00 7439-92-1 Lead 10 4,320 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0 . 06 Q.83 

3050 10/31/00 6010 11/17/00 7782-49-2 Selenium 30 30 U 

3050 10/31/00 6010 11/17/00 7440-22-4 Silver 2 2 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI62K 
LIMS ID: 00-19872 

Matrix: Soil 

Sample No; TP-48-0-1 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/17/00 

Date Received: 10/18/00 

Data Release Authorized~~ ~ 
Reported: 11/22/00 lJ"' 

Prep Prep Analysis Analysis 

Percent Total Solids: 91. 7% 

ANALYTICAL . 
RESOURCES 'f!!6l 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/17/00 7440-38-2 Arsenic 30 40 

3050 10/31/00 6010 11/17/00 7440-39-3 Barium 2 232 

3050 10/31/00 6010 11/17/00 7440-43-9 Cadmium 1 8 

3050 10/31/00 6010 11/17/00 7440-47-3 Chromium 3 52 

3050 10/31/00 6010 l.l/17/00 7440-50-8 Copper 1 588 

3050 10/31/00 6010 11/l'I/OO 7439-92-1 Lead 10 630 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury C.04 0.45 

3050 10/31/00 6010 11/17/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 11/17/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-48-6-8.5 

Lab Sample ID: CI62L 
LIMS ID: 00-19873 

Matrix: Soil 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/17/00 

Date Received: 10/18/00 

Data Release AuthorizedJht ~· 

Reported: 11/22/00 (,r--
Percent Total Solids: 

Prep Prep Analysis Analysis 

33 . 9% 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL Jtlg/kg-dcy 

3050 10/31/00 6010 11/20/00 7440-38-2 Arsenic 70 70 u 
3050 10/31/00 6010 ll/20/00 7440-39-3 Barium 4 67 

3050 10/31/00 6010 11/20/00 7440-43-9 Cadmium 3 3 u 
3050 10/31/00 6010 11/20/00 7440-47-3 Chromium 7 J.8 

3050 10/31/00 6010 11/20/00 7440-50-8 Copper 3 45 

3050 10/31/00 6010 11/20/00 7439-92-1 Lead 30 40 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0.1 O.l u 
3050 10/31/00 6010 11/20/00 7782-49-2 Selenium 70 70 u 
3050 10/31/00 6010 11/20/00 7440-22-4 Silver 4 4 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No; TP-49-2-3 

Lab Sample ID: CI62M 
LIMS ID: 00-19874 

Matrix; Soil 

QC Report No: CI62-Kennedy Jenks Consultants 

Project: 

Date Sampled: 
Date 

Data Release Authorized~,~

Reported: 11/22/00 ~ 

Prep Prep Analysis Analysis 

Received: 

Tacoma Metals 
996098.00 

10/17/00 

10/18/00 

Percent Total Solids: 90.7% 

ANALYTICAL @ 
RESOURCES ':f!!II/ 
INCORPORATED 

Meth Date Method Date CAS NU:mber Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/20/00 7440-38-2 Arsenic 30 30 u 
3050 10/31/00 6010 11/20/00 7440-39-3 Barium 2 64 

3050 10/31/00 6010 11/20/00 7440-43-9 Cadmium 1 1 u 
3050 10/31/00 6010 11/20/00 7440-47-3 Chromium 3 20 

3050 10/31/00 6010 ll/20/00 7440-50-8 Copper 1 20 

3050 10/31/00 6010 11/20/00 7439-92-1 Lead 10 l.O 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0.05 0. 0'5 u 
3050 10/31/00 6010 11/20/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 11/20/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS .ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI62N 

LIMS JD: 00-1987S 

Matrix: Soil 

Data Release Aur-.horizedl'AII/ 

Reported: 11/22/00 {if' 

QC Report No: CI62-Kennedy Jenks Consultants 

Project: Tacoma Metals 

996098.00 

Date Sampled: 10/17/00 

Date Received: 10/18/00 

Percent Total Solids: 84.3% 

Prep Prep Anal.ysis Analysis 

ANALYTICAL ~ 
RESOURCES \gi 
INCORPORATED 

Meth Date Method Date CAS NUmber Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/20/00 7440-38-2 Arsenic 30 30 u 
3050 10/31/00 6010 11/20/00 7440-39-3 Barium 2 78 

3050 10/31/00 6010 11/20/00 7440-43-9 Cadmium 1 1 u 
3050 10/31/00 6010 ll/20/00 7440-47-3 Chromium. 3 l.5 

3050 10/31/00 6010 11/20/00 7440-50-8 Copper l 20 

3050 10/31/00 6010 11/20/00 7439-92-l Lead 10 150 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0 . 05 0.44 

3050 10/31/00 6010 11/20/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 11/20/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI620 
LIMS ID: 00-19876 

Sample No: TP-50-0-1 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 

Data Release Authorized 
Reported: 11/22/00 

Prep Prep Analysis Analysis 

Date Sampled: 10/17/00 

ate Received: 10/18/00 

Percent Total Solids: 91 . 9% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/20/00 7440-38-2 Arsenic 30 30 u 
3050 10/31/00 6010 11/2.0/00 7440-39-3 Barium 2 208 

3050 10/31/00 6010 11/20/00 7440-43-9 Cadmium 1 8 

3050 10/31/00 6010 11/20/00 7440-47-3 Chromium 3 37 

3050 10/31/00 6010 11/20/00 7440-50-8 Copper 1 1,100 

3050 10/31/00 6010 11/20/00 7439-92-1 Lead 10 380 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0 . 04 0,49 

3050 10/31/00 6010 11/20/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 11/20/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI62P 
LIMS ID: 00-19877 

Sample No: TP-50-2-3 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: 10/17/00 

Date Received: 10/18/00 

Data Release Authorized~~ 
Reported: 11/22/00 'f:;r-

Percent Total Solids: 90.1% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/20/00 7440-38-2 Arsenic 30 30 u 
3050 10/31/00 6010 11/20/00 7440-39-3 Barium 2 69 

3050 10/31/00 6010 11/20/00 7440-43-9 Cadmium l 1 u 
3050 10/31/00 6010 11/20/00 7440-47-3 Chromium 3 44 

3050 10/31/00 6010 11/?.0/00 7440-50-8 Copper l 29 

3050 10/31/00 6010 11./20/00 7439-92-1 Lead 10 I.SO 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0.05 o.os u 
3050 10/31/00 6010 11/20/00 7782-49-2 Selenium 30 30 u 
3050 10/31/00 6010 11/20/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limi~ 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI6'-Q 
LIMS ID: 00-19878 
Matrix: Soil 

Sample No: TP-500-0-l 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Data Release Authori~ed~ ~ 
Reported: 11/22/00 [;/1._... 

Prep Prep Analysis Analysis 

Percent Total Solids: 91.0% 

ANALYTICAL ~ 
RESOURCES Vf!l6/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg -dry 

3050 10/31/00 6010 11/20/00 7440-36-2 Arsenic 30 30 u 
3050 10/31/00 6010 11/20/00 7440-39-3 Barium 2 293 

3050 10/31/00 6010 11/20/00 7440-43-9 cadmium 1 18 

3050 10/31/00 6010 11/20/00 7440-47-3 Chromium 3 55 

3050 10/31/00 6010 11/20/00 7440-50-8 Copper 1 530 

30SO 10/31/00 6010 11/20/00 7439-92-1 Lead 10 570 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0 . 04 0.61 

3050 10/31/00 6010 11/20/00 7782-49-2 Selenium 30 30 u 
30SO 10/31/00 6010 11/20/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANJ:CS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CI62R 
LIMS ID: 00-19879 

Matrix: Soil 

Data Release Aut.horizc~ ' / 
Reported: 11/22/00 ~ 

Sample No: TP-49-6-10 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Percent Total Solids: 48.5% 

Prep Prep Analysis Anal.ysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 ll/20/00 7440-38-2 Arsenic 50 50 u 
3050 10/31/00 6010 11/20/00 1440-39-3 Barium 3 51 

3050 10/31/00 6010 11/20/00 7440-43-9 Cadmium 2 2 u 
3050 10/31/00 6010 · 11/20/00 7440-47-3 Chromium 5 23 

3050 10/31/00 6010 11/20/00 7440-50-8 Copper 2 942 

30SO 10/31/00 6010 11/20/00 7439-92-1 Lead 20 430 

CLP 10/30/00 7471 10/31/00 7439-97-6 Mercury 0.07 0.12 

30SO 10/31/00 6010 11/20/00 7782-49-2 Selenium 50 50 u 
3050 10/31/00 6010 11/20/00 7440-22-4 Silver 3 3 u 

U Analyte undetected at given RL 

RL Repo~ting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI62MB 
LIMS ID: 00-19863 

Sample No; Method Blank 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: NA 

Date Received: NA 

Data Release Authorized~ 
Reported: 11/22/00 [/-

Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
tNCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 10/31/00 6010 11/20/00 7440-38-2 Arsenic s 5 u 
3050 10/31/00 6010 11/20/00 7440-39-3 Barium 0.3 0.3 u 
3050 10/31/00 6010 11/20/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 10/31/00 6010 11/20/00 7440-47-3 Chromium 0.5 0.5 u 
3050 10/31/00 6010 11/20/00 7440-50-8 Copper 0.2 0.2 u 
3050 10/31/00 6010 11/20/00 7439-92-1 Lead 2 2 u 
CLP 10/30/00 74 ·11 10/3l/00 7439-97-6 Mercury 0.05 0.05 u 
3050 10/31/00 6010 11/20/00 7782-49-2 Selenium 5 5 u 
3050 10/31/00 6010 11/20/00 7440-22-4 Silver 0.3 0.3 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CI62LCS 
LIMS ID: 00-19863 
Matrix: Soil 

Data Release Authorized~ 
Reported: 11/22/00 lJ 

QC Report No: CI62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spike % 

Analyte Method mg/kg-dry Added Recovery 

Arsenic 6010 209 200 104% 

Barium 6010 196 200 98.0% 

Cadmium 6010 52.5 so.o 105% 

Chromium 6010 50.3 so.o 101% 

Copper 6010 47.2 so.o 94.4% 

Lead 6010 204 200 102% 

Mercury 7471 1. 00 1.00 100% 

Selenium 6010 208 200 104% 

· silver 6010 49.l so.o "" 98 . 2% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VII 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

Q 



December 6, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CM30 

Dear Ty: 

ANALYTICAL 
RESOURCES 
INCORPORATED 

Analytical 
Chemists & 
Consoltanrs 

333 Ninth Ave. North 
Seattle. Wa 9/H09-5187 
(206)621-6490 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Nine soil samples were re-logged from archives on November 17, 2000. 

Selected samples were analyzed for PCB's referencing EPA method 8082. 

The samples were extracted on November 27, 2000 and analyzed on November 30, 2000. 

The surrogate Tetrachloromctaxylene for samples TP-4·0-1 & TP-7-2-3 exceeded QC limits 
due to matrix interference. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 

· convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

SS/ss 
Enclosures 

RECEIVED 

DEC 1 1 2000 
K/J Fecte,a: Way 

K/J No/File-------
Route---------Return To/ey ______ _ 



ORGANICS ANALYS:IS DATA SHEET 
PCB by GC/BCD 

ANALYTICAL ti! 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CM30 
LIMS ID: 00-22450 
Matrix: Soil 

QC Report No: CM30-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: \~\~ 
Reported: 12/04/00 ~ <),i 

LABORATORY CONTROL SAMPLB SPIKE RECOVERY 
Date extracted: 11/27/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 124/. 

SPIKE 
FOUND 

313 

996098.00 

SPIKE 
ADDED 

333 

' RECOVERY 

93.9% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

107% 

111% 



ORGAN~CS ANALYSiS DATA SHEET 
PCB by GC/ECD 

Sample No; TP-50-2-3 

Lab Sample ID: CM30I 
LIMS ID: 00-22459 
Matrix: Soil 

QC Report No: 
Project: 

CM30-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized: ~~\<Y0 
Reported: 12/04/00 v(L ,r 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

Date extracted: 11/27/00 
Date analyzed: 11/30/00 14:16 
Instrument ID: ECD1 
Sample Amount: 10,9 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7 .0 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC ,Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 37 

1242 37 

1248 37 

1254 36 

1260 37 

1221 n .. 
1232 37 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

79.2% 
87.5% 

No 
No 
Yes 
Yes 

1:1 
9.1 % 

u 
u 
u 
J 
u 
u 
u 

ANALYTICAL/&, 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 

calculated detection limit. 
E Indicates a value above the linear range of the detector. 

Dilution Required 
S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-50-0-1 
DILUTION 

Lab Sample ID: CM30HDL 
LIMS ID: 00-22457 
Matrix: Soil 

QC Report No: CM30-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

\~ Date Sampled: 
Data Release Authorized: ~..).. Date Received: 
Reported: 12/04/00 \Y .('Y 

10/17/00 
10/18/00 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 13:13 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

8CD1 
11.2 g-dry-wt 
4.0 mL 
6.8 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
l.l.l.04-28-2 
11141-l.6-S 

in Total 

.Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:10 
Percent Moisture: 6.7 % 

ug/kg Dry Weight 

Value 

1016 360 u 
1242 360 u 
1248 1,400 
1254 5,300 

1260 1,700 

1221 710 u 
1232 360 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 97.5% 
Tetrachlorometaxylene 62.5% 

Data Qualifiers 

ANALYTICAL /jj 
RESOURCES \g 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-50-0-1 

Lab Sample ID: CM30H QC Report No: CM30-Kennedy Jenks Consultants 
Tacoma Metals LIMS ID: 00-22457 Project: 

Matrix: Soil 996098.00 

Date Sampled: 10/17/00 

Data Release Authorized: ,)..\ffJ Date Received: 

Reported: 12/04/00 c/L<"r\ 
10/18/00 

Date extracted: 11/27/00 
Date analyzed: 11/30/00 10:57 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECDl 
11.2 g-dry-wt 
4.0 mL 
6.8 

Reported 

CAS Number 

12674-11-2 

53469-21-9 
12672-29-6 
11097-69-1 
11096-82-S 
11104-28-2 

11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroelor 
Aroclor 
Aroclor 
Aroclor 

GPC. Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 6.7 % 

ug/kg Dry Weight 

Value 

1016 36 u 
1242 36 u 
1248 870 
1254 3,800 B 

1260 1,300 

1221 71 u 
1232 36 u 

PCB-Aroclor surrogate Recove:£Y 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

81.0% 
65.5% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CM30G 
LIMS ID: 00-22456 
Matrix: Soil 

Data Release Authorized: \'A\'f}O 
Reported: 12/04/00 c.fe-,'?r 

Date extracted: 11/27/00 
Date analyzed: 11/30/00 10:24 
Instrument ID: 
Sample .Amount: 
Final Ext Vol: 

pH: 

ECD1 
11.7 g-dry-wt 
4.0 mL 
7.3 

Sample No: TP-12-2-3 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

CM30-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
10/05/00 
10/09/00 

GPC,Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: l.B % 

Reported in Total ug/kg Dry Weight 

CAS Number .Analy te Value 

12674-11-2 Aroclor 1016 34 u 
53469-21-9 Aroclor 1242 34 u 
12672-29-6 A:roclor 1248 150 

l.1097-69-1 Aroclor 1254 430 
1.1096-82-5 Aroclor 1260 170 
11104-28-2 Aroclor 1221 68 u 
11141-16-S Aroclor 1232 34 u 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 62 . 0% 
Tetrachlorometaxylene 61.8% 

Data Qualifiers 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-7-2-3 
DILUTION 

Lab Sample ID: CM30FDL 

LIMS ID: 00-22455 

Matrix: Soil 

QC Report No: CM30-Kennedy Jenks Consultants 

Data Release Authorized: \~(f:J 
Reported: 12/04/00 tJk;}' 

Date extracted: 11/27/00 
Date analyzed: 11/30/00 09:51 

Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECDl 
11. 2 g-dry-wt 
4.0 mL 
6.9 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/04/00 

Date Received: 10/09/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroc:lor 1260 
11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

NR 

90.0% 

Value 

360 
360 

2,100 
5,200 
1,900 

710 

360 

No 
No 

Yes 
Yes 

1:10 

6.5 

u 
u 

u 
u 

% 

ANALYTICAL f&\ 
RESOURCES \'f!!l!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 



ORGANICS ANALYSIS DATA SHEET 

PCB by GC/ECD 

Lab Sample ID: CM)OF 
LIMS ID: 00-22455 

Matrix: Soil 

Data Release Authorized:~\A\i$:> 
Reported: 12/04/00 'vP-'\ 
Date extracted: ll/27/00 

Date analyzed: 11/30/00 09:17 
Instrument ID: ECD1 
Sample Amount: 
Final Ext Vol: 

pH: 

11.2 g-dry-wt 
4.0 mL 
6.9 

Sample No: TP-7-2-3 

QC Report No: CM30-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/04/00 

Date Received: 10/09/00 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 6.5 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 
ll.097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 

11141-16-S Aroclor 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

NR 

87.0% 

Value 

36 U 
36 u 

1,700 E 
4,000 E 
1,500 E 

71 u 
36 u 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHBBT 
PCB by GC/ECD 

Sample No: TP-6-2-3 

Lab Sample ID: CM30E 
LIMS ID: 00-22454 
Matrix: Soil 

QC Report No: 
Project: 

CM30-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

' ·\~ 
Date Sampled: 10/04/00 

Data Release Authorized: ~v,. Date Received: 10/09/00 

Reported: 12/04/00 ~·;,t' 

Date extracted: ll/27/00 
Date analyzed: 11/30/00 08:44 
Instrument ID: ECD1 
Sample Amount: 
Final Ext Vol: 

pH: 

11.5 g-dry-wt 
4.0 mL 

6.9 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 

11096-82-5 
11104-28-2 
11141-16-5 

in Total 

Anal.y te 

Aroclor 
Aroclor 
.Aroclor 
Aroclor 
Arocl.or 

Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 35 

1242 35 

1248 18 

1254 50 
1260 28 

1221 69 

1232 35 

PCB-Aroclor Surr~ ate Recove!:Y 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

63.8% 
66.8% 

No 
No 
Yes 
Yes 

1:1 

3.8 % 

u 
u 
J 

J 

u 
u 

ANALYTICAL. 
RESOURCES ':f!JI!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANZCS ANALYSIS DATA SHBET 
PCB by GC/ECD 

Lab Sample ID: CM30D 
LIMS ID: 00-22453 
Matrix: Soil 

Data Release Aut.horized: ~v,.\ i§:> 
Reported: 12/04/00 d-'''r 
Date extracted: 11/27/00 

Date analyzed: 12/01/00 12:40 
Instrument ID: 
Sample Amount, 
Final Ext Vol, 

pH: 

ECDl 
11. 5 9-dry-wt. 
4.0 mL 
7.1 

Sample No: TP-12-0-1 

QC Report No: CM30-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/05/00 

Date Received: 10/09/00 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 3.8 \ 

Reported in Total ug/kg Dry Weight 

CAS Number Analyte 

12674-11-2 Aroclor 1016 

53469~::n-9 Aroclor 1242 
12672-29-6' Aroclor 1248 
110.97-69-1 Aroclor 1254 
110.96-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 
111.41-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

'74 . 0% 

'72. 2% 

Value 

35 u 
35 u 
31 J 

63 
30 J 

69 u 
35 u 

ANALYTICAL ta_ 
RESOURCES \g 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out.. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

PORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CM30C 
LIMS ID: 00-22452 
Matrix: Soil 

Sample No: 

QC Report No: 
Project: 

CM30-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
10/04/00 
10/09/00 

Date Sampled: 
Data Release Authorized: ~JA\tfJ Date Received: 
Reported: 12/04/00 ~ \J" 

Date extracted: 11/27/00 GPC ,Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 8.3 % 

Date analyzed: 11/30/00 04:19 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD1 
11.0 g-dry-wt 
4.0 mL 
6.8 

Reported in Total 

CAS Number Analy te 

12674-11-2 Aroclor 
53469-21-9 Aroclor 
12672-29-6 Aroclor 
11097-69-1 Aroclor 
11096-82-5 Aroclor 
11104-28-2 Aroclor 
11141-16-5 Aroclor 

ug/kg Dry Weight 

1016 
1242 
1248 
1254 
1260 
1221 

1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data QUalifiers 

95.0% 
93.0% 

Value 

36 

36 
110 
360 
300 

73 

36 

u 
u 

u 
u 

ANALYTlCAL (& 
RESOURCES 'ilJI 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CM308 
LIMS ID: 00-22451 

Matrix: Soil 

Data Release Authorized: IA\$) 
Reported: 12/04/00 ~ \~ 

Date extracted: 11/27/00 

Date analyzed: ll/30/00 03:13 
Instrument ID: BCD1 
Sample Amount: 11.2 g-dry-wt 
Final Ext Vol, 4.0 mL 

pH: 7 .1 

Sample No: TP-4-2-3 

QC Report No: 
Project: 

CM30-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

GPC .Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup, Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 5.9 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 35 u 
53469-21-9 Aroclor 1242 35 u 
12672-29-6 Aroclor 1248 390 
11097-69-1 Aroclor 1254 l,400 

11096-82-5 Aroclor 1260 970 
11104-28-2 Aroclor 1221 71 u 
11141-16-5 Aroclor 1232 35 lf 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 90.2% 

Tetrachlorometaxylene 66.8% 

Data Qualifiers 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value report~ble - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

PORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-4-0-1 
DILUTION 

Lab Sample ID: CM30ADL QC Report No: CM30-Kennedy Jenks Consultants 

LIMS ID: 00-22450 Project: Tacoma Metals 
996098.00 
09/27/00 
09/28/00 

Matrix: Soil 
\Q'J Date Sampled: 

Data Release Authorized: ~V\ Date Received: 
Reported: 12/04/00 ~ '\ 

Date extracted: 11/27/00 
Date analyzed: 11/30/00 02:06 
Instrument ID: ECD1 
Sample Amount: 10.9 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.2 

Reported 

CAS Number 

12674-11-2 

53469-21-9 

12672-29-6 
l.1097-69-l. 
11096-82-S 
11104-28-2 

11141-16-5 

in Total 

Anal.y te 

Aroclor 
Aroclor 
Aroc:lor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:5 
Percent Moisture: 8.8 % 

ug/kg Dry Weight 

1016 
1242 
1248 
1254 
1260 
1221 

1232 

Value 

180 

180 
1,200 
4,700 
2,400 

370 

180 

u 
u 

u 
u 

PCB-Aroel.or Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data QUalifie:rs 

NR 
71.2% 

ANALYTICAL ta. 
RESOURCES V!Jl!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 

calculated detection limit. 
E Indicates a value above the linear range of the detector. 

Dilution Required 
S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

PORM-1 PCB 



ORGAN~CS ANALYS~S DATA SHEET 
PCB by GC/ECD 

Sample No: TP-4-0-1 

Lab Sample ID: CM30A 
LIMS ID: 00-22450 
Matrix: Soil 

QC Report No: CM30-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: ~\'(fJ 
Reported: 12/04/00 t,fo'~ 
Date extracted: 11/27/00 

Date analyzed: 11/30/00 02:40 
Instrument ID: 
Sample Amount: 

ECD1 
10.9 g-dry-wt 
4.0 mL 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

No 
No 
Yes 
Yes 

1:1 Final Ext Vol: 
pH: 7.2 Percent Moisture: 8.8 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 37 lJ 

53469-21-9 Aroclor 1242 37 u 
12672-2.9-6 Aroclor 1248 1,100 
11097-69-1 Aroclor 1254 4,000 B 

110.96-82-5 Aroclor 126'0 2,100 E 

11104-28-2 Aroclor 1221 73 u 
11141-16-5 Aroclor 1232 37 u 

PCB-Aroclor surrogate Recovery 

Decachlorobiphenyl NR 
Tetrachlorometaxylene 75.5% 

Data Qualifiers 

ANALYTICAL /a_ 
RESOURCES \g 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

B Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYS~S DATA SHEET 
PCS by GC/ECO 

Lab Sample ID: CM30MB 
LIMS ID: 00-22450 
Matrix: Soil 

Data Release Authorized: v._\'6\J 
Reported: 12/04/00 t,~''V 

Date extracted: 11/27/00 
Date analyzed: 11/30/00 01:00 
Instrument ID: ECD1 
Sample Amount: 
Final Ext Vol: 

pH: 

12.0 g-dry-wt 
4.0 mL 
NA 

Sample No: Method Blank 

QC Report No: CM30-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: NA 
Date Received: NA 

GP~ Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-S Aroclor 1260 

11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

116% 
124% 

Value 

33 

33 

33 

33 

33 
67 

33 

u 
u 
u 
u 
u 
u 
u 

ANALYTICAL~ 
RESOURCES~ 
JNCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 

Dilution Required 
S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



• CHANGE ORDER 
~IN~ 

ANALYTICAL 
RESOURCES 

INCORPORATED 

Client: 
ARI Job No: C.JZ.lf +· 6~ ~ ~ 2-
VTSR: Change order Dote: 

It I {7 

-··-·· :t-1-. ·- .. - ~ 
d 

Change mode bUo .. Project Coordinator: 

Submitted by: Extractions: 

fl· 
, ~ lotiles: 

( , i ~ r r1~,~-, 
--------------------,-.er ;.-·;-f!'16b 9(:/MS Extractions Lob: 

GC Lab: 

Metals: 

Conventiooals: 

-Dato Section: 

00-19692 Tacoma Metals TP-27-2-3 CI24 K SI~ 

·~~~~,-~~~~~~}~~d~~.i~1;b'i:~~~~~~6>~ I ?AA ;·,. 
00-19695 Tacoma-Metals TP-30-0-1 Cl24 N J PP(tt- · 

~t::::,~~~~=~~i.::;!i:;.\:i::0t~~3~~i::r~{~f~!· ·. ~ ·ri.,EJ)\-r S\M .. . 

00-19698 Tacoma=Metals TP-31-2-3 CI24 Q ,,-;_~, i,f/-t•l.7/} 
00-19699 Tacoma Metals TP-32-0-1 CI24 R \' 

~~l97oo·.:·Ta'~~a.1'.a.~\1fl'.~~~:3·~'.o'..:.·.1,,•:cx24: s?tEP\-\' J S\l..l ?A:ht"., 
00-19607 Tacoma Metals TP-39-6-10 CI22 C • 

.M~ri:..'~'~i-.<~;w~'"lil~, • .-1. r.::r:>u /6 I' 1 :Z::::.'11\ , I ,~;-,;..(l?:J.lfo·ov.}a,.,12~'&1rl!lll!llq'.~~~Z.:~~~(?]!;2·5'.:~;pir ~r r\ I"\. T 1"\"IT , ____ _.::}_L - - -------
00 - l9875 Tacoma~etals TP-49-4-6 ·CI62 N 

00-19876 Tacoma=Metals TP-50-0-1 CI62 o-r=t.e, {·~--------------------:---~ 
00-19877 Tacoma_Metals TP-50-2-3 CI62 p •'f't.8 • 
00-19878 Tacoma Me~_als TP-500-_o_~-~- CI62 Q ~.: ____ _______________ _ 
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• CHANGE ORDER 

Client: 

00-19110 Tacoma-Metals TP-5-2-3 CHSO A -T'P\-\'D 
00-19111 Tacoma-Metals TP-6-2-3 CHSO B ..... -pc...e,~ .J 

~0.,.0~19112 Tacoma-Met'a.l's TP~6:_4-6 'CHSO C. -l.e.o..o-
00-19113 Tacoma~Metals TP-6-6-10 CH50 D -\..e..Qd... - ...-~ 
mr-·19114 Tacoma_Metals TP-7-2-3 CHSO E c__ftB.-~ 
00-19115 Tacoma Metals TP-7-4-6 CHSO F · ... 
00-19116 Tacoma-Metals TP-7-6-10 CHSO G 
00-19117 Tacoma-Metals TP-8-2-3 CHSO H 
00-19118 Tacoma-Metals TP-8-6-10 CHSO I 
00-19119 Tacoma-Metals TP-9-2-3 CHSO J -~ ~;:) 

ARI Job No: 

V1SR: 

00-19120 Tacoma-Metals TP-9-6-10 CHSO K 
00-19121 Tacoma-Metals TP-10-2-3 CHSO L"TP~t::> 
00-19122 Tacoma-Metals TP-11-2-3 CHSO M 1"P\-tt> / ~/ 

~~ 
r:;b 

'-1 ,v• ,~ v , ~-·'· ·--- .. ·- ~ . . 

Project Coordinator: 

Extractions: 

Volatiles 

GC/MS Extractions lab: 

GC Lab: 

Metals: 

Conventionols: 

Data Section: 

00-19123 Tacoma-Metals TP-11-4-6 CHSO N mtt> , .. /- 4•.1
1 ·· 

00-19124 Tacoma-Metals TP-12-2-3 CHSO O-?C6"' .. - --------,.-----
,iQ.O,~l~.Q .. ,. '.+.i.99..ID.U,~.ti..a~,s . T:i?-:.~.4. -.2 ;-:'i~ :- ca.s O .u ;iC L.rulcJ.__, v 

00-19131 Tacoma Metals TP-14-4-6 CHSO v~ -
00-19132 Tacoma-Metals TP-15-2-3 CHSO W 

00-1.9135 Tacoma_Metals TP-.16-2,-3 CHSO z -lQ6d~ 'f?ltt> 
00-19136 Tacoma_Metals TP-17-2-3 CHSO AA -UA.cl{ 
'O'O'!i9137 Ta·coma_Metals 'TP-17-4-6 CHSO AB - ~ 
0-~19138 Tacoma Metals T~-17-6-~.9 c~so AC_ ~ 

j(p\,QQ.S?-- ~ l ~kw_, ~ A'.'i\Q 

0004F ~~ ~ - (Ytu.kh~ ~~ 

ANAl'fllCAl 
RESOURCES 

INCORPORATEO 

d 

.. -

Rev. 2 
02/21/94 



• CHANGE ORDER 

Client:~ ARI Job No: 

VTSR: Project No: Jc 
s 

q ct taei9t·OO 

Submitted by: 

~ M-s v "'<Je.c:r ' CA\~IL ~S6 
00-19069 Tacoma Metals TP-5-01 CH43 A 
00-19070 Tacoma-Metals TP-5-4-6 CH43 B 

· ~·~'l90:9;!l':'.~at::otna.;;Met:alts ,TP:i·s-~·6'.t:::t'<1;;.CH4'3''". c• GPtt' J s IM. ?~ ·' 
~0-19072 Tacoma-Metals TP-6-0-1 CH43··~ ?c.8 .>-

00-19073 Tacoma Metals TP-600-0-1 CH43 E 
00-19074 Tacoma-Metals TP-7-0-1 CH43 F 
00-19075 Tacoma-Metals TP-8-0-1 CH43 G 
00-19076 Tacoma-Metals TP-8-4-6 CH43 H 

-:~~111\!1.'a'~tl\B.·;~J:,al~}~l:>,"' 9.:,"ij)f~!!/,0H4:3;i;. I:~ €PH' f S \ M "PfX~.: 
00-19078 Tacoma Metals TP-800-4-6 CH43 J 
00-19079 Tacoma-Metals TP-9-4-6 CH43 K 
00-19080 Tacoma-Metals TP-10-0-1 CH43 L 
00-19081 Tacoma-Metals TP-10-4-6 CH43 M 

ff-(; f i 

"l.,~ef( 

C 3 

ANALYTICAL 
RESOURCES 

INCORPORATED 

Change order Dote: 
1.1. /17 /oo 

Change Acknowledqed 
Project Coordinator: 

Extractions: 

GC Lob: 

Metals: 

Convenlionals: 

Doto Sectior1: 

·}~·g·:~;:\~::~:::·:t:· ·~!·='~~::~::i.Q~~:~3;NY~t=>tt- l61M ?~ ~ __, 
-~Qfl!li90·a:4;:·~~~~oma'fME'!'f:a1's TP~~~~,-r~·:~·,l·Q;·,' ca4·:3 ,"P E:P~ I SI H 'f>f\. l-\- .~ 

00-19085 Tacoma_Metals TP-12-0-1 CH43 Q-?c.B ,1 

00-19086 Tacoma Metals TP-13-0-1 CH43 R 
00-19087 Tacoma-Metals TP-14-0-1 CH43 S 
00-19088 Tacoma-Metals TP-14-6-10 CH43 T 

V 

·::puJI w~~ ·~ I 

Rev. 2 
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ANAL YTICAt 
RESOURCES 

INCORPORATED 

CHANGE ORDER 

Client: ARI Job No: C. F : 
Change order Dote: 
\\ I 1, loo VTSR: 

.._, ,_, ·~-. ·--··· ·- ~ 
d 

Change made by: ~l e., 13v-
Submitted by: ,.. 

~ 

00-18314 Tacoma Metals TP-1-0-1 CF88 A 
00-18315 Tacoma-Metals TP-2-0-1 CF88 B 
00-18316 Tacoma-Metais TP-2-2-3 CF88 C 
00-18317 Tacoma-Metals TP-2-4-6 CF88 D -

'11-~l:~~:taco.malM~'.l;'~;i;:~: ,;;r;P ;..2 ~:6.-·J,..Q.::·:·:c;~a;a: ~ a,;: E!Pt.\ Is\ 1--\ ?~~~· 
19 Tacoma Metals TP-3-0-1 CF88 F -

00-18320 Tacoma-Metals TP-3-4-6 CF88 ·G 
00-18321 Tacoma-Metals TP-3-6-10 CF88 H 

--00-18322 Tacoma=Metals - - -1 CF88 I -'PC,,B.; {/ 1 ~1·· 

Project Coordinator: 

Extractions: 

Volatiles: 

GC/MS Extractions Lob: 

GC Lab: 

Metals: 

Convent ionals: 

Data Section: 

acoma_Metals TP-4-6-10 CF88 J ,-fi!) _ 

00-1&3'24•~~Tacoma Metals TP-1-2-3 CFBB K] ~ 
,!IA,;,U:12 5, •. :r.ac,9,~ :1'1%":l s '!'P-1- 4 - 6 CFS a 1,.' \_.eaLJ--., ii- ( . h I c h -kz{ ~ / ~ 
00-18326 Tacoma_Metals TP-1-6-10 CF88 M .f11 · 
00-18327 Tacoma Metals TP-3-2-3 CF88 N . -· 
00-18328 Tacoma=Metals TP-4-2-3 CF88 O-?C..S ~ 
'00-18329 Tacoma Metals TP-4-4-6 CF88 P -~ 

~ 1?1Rfilsy 
~ 

fLU/ ~ 
'-~ :h: j 

sa.m pl.cs --t- 4@ r-e l ~ 
Uskd a 41 ad~fe& 

-..l(_ i:;; \) \:,, ~ m __ , ~-£?~.~ - Alt ~ ~ c: ~ 
---· . kvt~~..::> 0004F 
)(9\\.-\_ rpp.__t*r, .l Y" l\ot,{~ 

LJ.2 

Rev. 2 
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Matrix: 

LIMS ID 

00-22450MB 
00-22450SB 
00-22450 
00-22450DL 
00-22451 
00-22452 
00-22453 
00-22454 
00-22455 
00-22455DL 
00-22456 
00-22457 
00-22457DL 
00-22458 

SOIL AROCLOR SURROGATE SUMMARY 

Soil QC Report 
Project: 

Lab ID Client ID 

112700MB Method Blank 
112700SB Lab Control 
CM30A TP-4-0-l 
CM30A TP-4-0-1-DL 
CM30B TP-4-2-3 
CM30C TP-6-0-1 
CM30D TP-12-0-1 
CM30E TP-6-2-3 
CM30F TP-7-2-3 
CM30F TP-7-2-3-DL 
CM30G TP-12-2-3 
CM30H TP-50-0-1 
CM30H TP-50-0-1-DL 
CM30I TP-50-2-3 

(TCMX) = Tetrachloro-m-xylene 
(DCBP) = Decachlorcbiphenyl 

No: CM30 
Tacoma Metals 
996098.00 

TCMX # 

124% 
111% 

75.5% 
71.2% 

66.8% 
93 .0% 
72.2% 
66.8% 
87.0% 
90.0% 
61. 8% 
65.5% 
62.5% 
87.5% 

QC LIMITS 

(34-128) 
(39-132) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Pagel for CM30 FORM-II PCB 

DCBP 

116%' 
107% 

NR 

NR 
90.2% 
95.0% 
74.0% 
63.8% 

NR 

NR 
62.0% 
81.0% 
87.5% 
79.2% 

# 

* 
* 

* 
* 

ANALYTICAL /& 
RESOURCES 'eJ 
INCORPORATED 

TOT OUT 

0 
0 
l 

l 
0 
0 
0 
0 

1 

1 
0 
0 
0 
0 



December 6, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CM31 

Dear Ty: 

ANALYTICAL 
RESOURCES 
INCORPORATED 

Analytical 
Chemists & 
Consultants 

333 Ninlh Ave. North 
Seattle. wa 98109-5187 
(206)621-6490 

Please find enclosed sample custody records and final analytical results for the above 
referenced project Ten soil samples were re-logged from archives on November 17, 2000. 

Selected samples were analyzed for NWTPH-D. The samples were extracted on November 
27) 2000 and analyzed on November 29, 2000. 

The following samples A, B, F @5x, G, H, I & K showed a pattern in the diesel and motor 
oil range that does not reserpble typical diesel or motor oil patterns. Patterns could be of a 
weathered diesel or lube oi"t. Sample C has a pattern that resembles a motor oil pattern. 
Sample D @ 5x shows a pattern on the diesel and motor oil range that does not resemble 
either of the diesel or motor oil patterns. Sample E @l Ox has an over lapping pattern on the 
diesel and motor oil that does not resemble the typical diesel or motor oil standard pattern. 
Sample J @Sx shows a pattern in the motor oil range that does not resemble the motor oil 
standard pattern. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional infonnationt please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

~~ 
Project Manager 
susan@arilabs.com 

SS/ss 
Enclosures 

RECEIVED 

DEC 1 1 2000 
KJJ Federal Way 

K/J No/File-------
Aoute---------Return To/By ______ _ 
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ARI Job No: 

VTSR: 

~~ 
r:;b 

AN. _ flCAl 
RESOURCES 

lNCORPORATED 

Change Aclmowledged 

Project Coordinator: 

··: ;g;?:::. .;~· ·'._···:-.,t ~~--::7~:: 
~IJjg«fff=*\-';'? 1 . . ;~1~~::::,:}:~~:~~~-

lQ..::_1911_1 Tacoma Metals TP-6:... 2-3 CHsl:r··~~·;;--pc..e,~~ "'\ [ ·.·· ·:: G-i--C-- /~SExtractionslab: 
00- 19112 Tacoma Metals 11'-6-4-6 CHSO c.! .;-l.co.d- \: · .. 
00- 19113 Tacoma:Metals TP-6-6-10 CHSO .EJ~ ! 
00-19114 ·ra~Metals TP-?".::2-3 CHSO Jr. 
00-19115 Tacoma-Metal s TP-7 - 4-6 CHSO F , 
00 - 19116 Tacoma_Metals TP-7-6-10 CH50 G } 

. .i}'r,F Lab: 
..;.. 
~etols: 

00- 1 9117 Tacoma Metals TP-8-2-3 CHSO H t 
00-19118 Tacoma- Metals TP-8-6-10 CHSO I ; fconvenlionols: 
oo·.:. 1 9119 Tacoma:=Metal s TP-9-2-3 CHSO J ...... ~., ': ._. 

~; \ ~taSection 

~. · /::1-~5'{:~:: - -...;.i_,;;,;..,,----.,--------

... Ui\~QJlll.&#k~~ -~s.o;IilJ t aw:) ~r···· - i · ' U- ~ 1 
-oe·-19-ffi Taco~Metate·-¥iL1A~191§8 ~~ ;· ' vf~ 
00-19132 Tacoma_Metals TP-15-2-3 CHSO W 1· 

·ftt:t,"f.:i· 911.~ ,·1, TJ-"m:1i'tla·'JteJtaor.~'i"'Plr/'.~~w.:;"S".-,·~ - ""' - . 
-~- ''i,:~ ~--::~~,.,_ ....... ~~.- . · ..• ;.... . •... . : , . • ~~ '.:~~""~:-. • •. .. · !-'~: · l..ru:uJ 4'-......,.- • -~~b· .. --'~i~.:,- ,.,..M'Oftla·:-titetal.s., '1.P--i7.':!'2;.;3.:, OHS } - t..J.AJ. , .,.., ,"\..J ~ , •.l.-v 
~ ··9·1:'3"'7--·tt<:?·6'rn~;;;-M'E§'t·a1:'s'"'TP".::·17-.;4 :.~Er .. · ·· · tr' ·~· - ~ . ,< t,i< "w\ 
~9'1'.'~'B"'<Tctcoma-Metals TP::17·•;:r5•:::-ro ·' cH'so 'Ac'~ ~ 

ff\pGt5f.--- ~ l fu~k£- --so l'f\.Q 
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Rev. 2 
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TOTAL DIBSBL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FXD 
and Motor Oil 

ANALYTICAL . 
RESOURCES Vil!!) 
INCORPORATED 

LIMS ID: 00-22459 
Matrix: Soil 

QC Report No: CM3l-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 

Data Release Authorized: \~ 
Reported: 12/01/00 J>.',i.),.\ 

Date Received: 10/09/00 

~ 
Date Date Dilution Diesel 

Lal:> ID sample ID Bxtracced Analyzed Factor Range 

CM31MB Method Blank 11/27/00 11/29/00 1:1 5.0 u 
CM31A TP-5-2-3 11/27/00 11/29/00 1:1 81 

CM31B TP-9-2-3 11/27/00 11/29/00 1:1 54 

CM31C TP-10-2-3 11/27/00 11/29/00 1:1 43 

CM31D TP-11-2-3 11/27/00 11/29/00 1:5 440 

CM31E TP-11-4-6 11/27/00 11/30/00 1:10 870 

CM31F TP-16-2-3 11/27/00 11/29/00 1:5 940 

CM31G TP-37-4-6 11/27/00 11/29/00 1:1 60 

CM31H TP-38-2-3 11/27/00 ll/29/00 1:1 68 

CM31I TP-30-4-6 ll/27/00 11/29/00 1:1 8.5 

CM3l.ID TP-30-4-6-DUPL 11/27/00 11/29/00 1:1 7.2 

CM31J TP-33-2-3 11/27/00 11/29/00 1:5 420 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

•KC Motor Oil Sur,:-ogate 

ID Range Recovery 

10 u 111% 

NO 75 104%" 
NO 72 98.0% 
MOIL 280 93.0% 
NO 540 95.0%' 
NO 610 60.0%' 
NO 1,400 85.0% 

NO 84 93.0% 
NO 88 97.0% 
NO 15 97.0% 
NO 14 92.0% 
NO 1,000 105% 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil guantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

u Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPSD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FXD 
and Motor Oil 

LIMS ID: 00-22469 
Matrix: Soil 

QC Report No: CM31-Kennedy Jenks 
Project: Tacoma Metals 

966098.00 

Data Release Authorized:. ,e~ 
Reported: 12/01/00, .f\ :<V'-'' '· 

~~ 

Date Received: 10/13/00 

Date Date 

Lab ID Sample ID E>:tracted Analyzed 

CM31K TP-34-4-6 11/27/00 11/29/00 

Dilution 

Factor 

1:1 

Diesel 

Range 

59 

Values reported in ppm (mg/kg) on a dxy weight basis. 

Surrogate is Methyl-Arachidate. 

•HC 

ID 

NO 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATF'"' 

Consultants 

Motor Oil 

Range 

l.60 

Surrogate 

Recovery 

78.0% 

* ID indicates, in the opinion of the analyst, the petroleum product with the best patterr, 
match. 'NO' indicates that there was not a good match for any of the requested products. 
Diesel quantitation on total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

u Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
s No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract . 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DiESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Sample No: TP-5-2-3 
Lab Sample ID: CM31A 
LIMS ID: 00-22459 
Matrix: Soil 

QC Report No: 
Project: 

CM3l-Kennedy Jenks Consultants 
Tacoma Metals 

Date Received: 
Data Release Authorized: ~~ 

Reported: 12/01/00 tfl.->'~\' 

966098.00 
10/09/00 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 11/27/00 
Date analyzed: 11/29/00 

SAMPLE SP:IKB 
CONSTITUEN'l' 

MATRIX SPIKE 
Diesel Range 

MATRIX SPIKE 
Diesel Range 

VALUE VALUE 

Hydrocarbons 81.4 198 

DUPLICATE 
Hydrocarbons 81.4 187 

TPHd Surrogate Recovery 

Matrix Spike 
Matrix Spike Dup 

Methylarachidate 
Methylarachidate 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPJ:KB 
ADDED 

110 

110 

107% 
103% 

' RECOVERY 

106% 

96.0% 

RPD 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

9.9% 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPBD Range C12 to C24 by GC/FID 

Lab Sample ID: CM31SB 
LIMS ID: 00-22459 
Matrix: Soil 

QC Report No: CM31-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: -
Reported: 12/01/00 ~\'\oJ 

\;~ ,,.-

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 11/27/00 
Date analyzed: 11/29/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 102% 

966098.00 

SPIKE 

FOUND 

111 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

100 

!Is 
RECOVERY 

111% 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



Matrix: 

L:IMS ID 

00-22459MB 
00-22459LC 
00-22459 
00-22459 
00-22459 
00-22460 
00-22461 
00-22462 
00-22463 
00-22464 
00-22465 
00-22466 
00-22467 
00-22467 
00-22468 
00-22469 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

ANALYTICAL . 
RESOURCES \Y/!I!) 
INCORPORATED 

Soil QC Report No: CM31 

Lab ID Extracted Client ID MeArach 

112900MB 11/27/00 Method Blank 111% 

112900LC 11/27/00 Lab Control ,102% 

CM31A 11/27/00 TP-5-2-3 104% 

CM31A-MS 11/27/00 TP-S-2-3-MS 107% 

CM31A-MSD 11/27/00 TP-5-2-3-MSD 103% 

CM31B J.1/27/00 TP-9-2-3 98% 

CM31C 11/27/00 TP-10-2-3 93% 

CM31D 11/27/00 TP-11-2-3 95% 

CM31E 11/27/00 TP-11-4-6 60% 

CM31F 11/27/00 TP-16-2-3 85% 

CM31G 11/27/00 TP-37-4-6 93% 

CM31H 11/27/00 TP-38-2-3 97% 

CM31I 11/27/00 TP-30-4-6 97% 

CM31I-DP 11/27/00 TP-30-4-6-DP 92% 

CM31J 11/27/00 TP-33-2-3 105% 

CM31K 11/27/00 TP-34-4-6 78% 

(MeArach} = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(56-114) (21-130) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

TOT OUT 

0 

0 

0 

0 
0 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

Page 1 for CM31 

FORM-II TPHD 



Analytical Resources Inc . 
NWTPH-D Quantitation Report 

ARI ID: CM31 MBS 11/27 
Client ID: 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b045.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
I nstrument: fid3b.i Injection: 29-NOV-2000 00:07 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

Dilution Factor: 1 

M.Oil:11/06/00 

Tazz-lB RESULTS 
compound RT Shift Height Area Range Total Area Cone 
=•-=--------sa-a-s-----•-=••=----=z--------s•=x------=•c=-------------------------------
Toluene 
cs 
Solvent Peak 
ClO 
Cl2 
Cl4 
Cl6 
C18 
o-Terph Surr 
C20 
C22 
ARACH-SURR. 
C24 
C26 
C28 
C30 
Filter 
C32 
C34 
C36 
C38 
C40 

r 
~ 
X 

),-

6.0-:: 

s.0~ 
5,Si 
5.2~ 
5.0~ 
4.8{ 
4,51 
4,2~ 
4.0~ 

: 
3.8~ 
J.Si 
3.2~ 
J.O~ 
2.8~ 
2.5~ 
2.2~ 
2.0~ 
1.8~ 

1.Si 
1.2~ 

1.01 
0.0~ 

: 

0.5~ 
0.2~ 

Peak 

1.791. -0.022 
2.151 0.009 
2.944 0.003 
3.500 0.036 
3.899 0.001 

4.783 -0.002 
5.065 -0.037 

5.691 -0.002 

6.551 -0.005 

7. 790 -0.009 
7.294 0.012 

8.024 0.033 

8.684 0.015 

::,/. 
fl! 
GI 
c.. 

GAS (Tol-C12) 7957556 

(!) 6460 685215 DIESEL (Cl2-C24) 2426181 
6120 401316 M.OIL (C24-C38) 3522905 
2239 146340 
1374 100037 
1687 216102 

545861 14750126 
2219 135037 

417875 15264812 

3975 233408 

930 115480 
1157 102607 

Me-Arach Surrogate Rec ~ (152648121 829 105965 
o-Terphenyl Surrogate Rec= 110% 

977 175498 

AJU 
112Bb045.d 

a: 
a: 
::> 
Ill 
I 

X u 
<[ 
a: 

0.0.: .. •I••• I• • • 4 • • • t •••I""• C •" • f • • •I• • • I• • ".*•• t • • •I••• I••• f •••I•*• I""* I**• I* 0 *I* ' 'I• 0 •I••• I 

1.6 2.0 2.4 2.e J.2 J.6 4.0 4.4 4.8 s.2 5.6 6.o 6.4 6.8 7.2 7.6 e.o 6.4 a.a 9,2 9.G 10. 
T1111e <Hin) 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b046.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 

ARI ID: CM31 SBS 11/27 
Client IO: 
Injection: 29-NOV-2000 00:26 

Dilution Factor: l 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-1B RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
============~~============================~c=========a•a~=============================== 
Toluene 
C8 
Solvent Peak 
ClO 
C12 
Cl4 
C16 
Cl8 
o-Terph surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
CJO 
Fi.lter 

,i 
C36 
C38 
C40 

5,4-: 
5.2~ 
5.~ 
4.~ 
4.6~ 
4.4~ 
4.2~ 
4.0~ 
3.8~ 
3.6~ 
3.4~ 
3.2~ 

- 3.0{ r 2.a-: 
~ 2.6~ 
~ 2.4~ 
>- 2.2{ 

2.0~ 
1.8~ 
1.6~ 
1.4~ 
1.2~ 
1.0~ 

.• 8-: 
;.6{ 
0,4-: 
0.2~ 

Peak 

l.802 
2.153 
2. 945 
3.464 
3.899 
4.299 
4.701 
4.785 
5.099 
5.482 
5.693 
5.849 
6 .204 
6.552 

8.695 

-0.012 
0.011 
0.003 
0.001 
0.000 

-0.001 
-0.002 
-0.001 
-0.003 
-0.003 

0.000 
-0.004 
-0.003 
-0.004 

0 _, 
u 

0.025 

N 

~ . 
I') l\l ... 

u 

10762 
13320 

211600 
406370 
425310 
389742 
263713 
498624 
151615 

65075 
3996S3 

21351 
6392 
2792 

725 

" ... CD 0 
\0 ... . "' . ... 

\I) ... 
0 

~ . 
"' 

1280932 
1463197 
7314235 

10157092 
21027536 
24212491 
14703733 
12591922 

9967065 
4948283 

13929353 
1884783 

CD .. 
u 

577790 
249617 

183347 

0 
N 
u 

GAS (Tol-C12) 131179947 

db DIBSBL (Cl2-C24} 446025405 
M.OIL (C24-C38) 8478141 1 

Me-Arach Surrogate Rec ~ 
o-Terphenyl Surrogate R~t 

C 

o.oi . . ' ... I • • • ' • • • I • • • I ••• ' • • • ' • • ••••••••••••.••••••• • • '' • ••.••• ' • • • I • • • I • • • I ••• I ••• I •.• ·• I • • •• 

1.6 2.0 2.4 2,8 3.2 3.6 4.0 4,4 4,8 ,.2 5.6 6.0 6.4 6.8 7.2 7.6 8.0 8.4 8.8 9.2 9.6 10 
T1111I:' (Min) 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b056.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
I nstrument: fid3b.i 

ARI ID: CM31 A 
Client ID: 

Injection: 29-NOV-2000 03:45 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bl12100 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

Dilution Factor: 1 

M.Oil:11/06/00 

Tazz-1B RESULTS 
compound RT Shift Height Area Range Total Area Cone 
= =========-=================~~n======~~~=========~===-========a~=~=~=~================== 

Toluene 
cs 1.780 -0.034 
Solvent Peak 2.138 -0.004 
ClO 2.943 0.001 
C12 3.462 -0.001 
C14 3.878 -0.021 
C16 4.307 0.008 
Cl8 4.699 -0.003 
o-Terph surr 4.783 -0.002 
C20 5.082 -0.020 
C22 5.482 -0.003 
ARACH-SURR 5.696 0.003 
C24 5.877 0.025 
C26 6.205 -0.002 
C28 6 .543 -0.013 
C30 6.923 0.005 
Filter Peak 7.793 -0.006 
C32 7.293 0.010 
C34 
C36 7.985 -0.006 
C38 8.347 0.012 
C40 8.647 -0. 023 

4.8-: 
4.6-: 
4.4~ 
4.2-: 
4.0-: 
3.8~ 
3.6-: 
3.4-: 
3.2-: 
3.0-: 

2.8~ 

In 2.6-: 
( 

2.4-: 0 ... 
!5 2.2~ 
)- 2.0-: 

1.B-: 

1.6-: 

1.4-: 
1.2-: 

.)/. 0 
I.Cl 

1.0-: "' M a, 

0.8-: a.. 

0.6~ 
0.4-: 
0.2-: 

6609 
7570 
2203 
4913 

17765 
23214 
39924 

448192 
230173 

61936 
373002 

82343 
71779 
66084 
35571 

9195 
15624 

4829 
3597 
2846 

611332 
509473 
125619 
484658 

1451611 
3663578 
4223331 

11818502 
11768300 

3275976 
14243029 

4535384 
6110655 
4291860 
3696957 
2463572 
1090233 

285028 
478098 
144977 

GAS (Tol-C12) 
DIESEL (Cl2-C24) 

M.OIL (C24-C38) 

15019322 @) 
299314824 371 
251124266 340 

Me-Arach surrogate Rec ~~142430291 
o-Terphenyl surrogate R~ i {11818502) 

f..JO 
HPi890 GC Data,a:j,128b056.d 

... 
" ... . 

~ 
'11 
:J: 

... 
~ . 

o.o.:. • t •••'•••I•"" I••• C ••'I••" I• ' • I'••.***,""• I••* 1 *•"I* ' ' t • ' ' I O
•• I• ' ' I• ' • I' ' ' I' ' • I• ' • t''' I 

1.6 2.0 2.~ 2.a 3.2 3.6 4.0 4.4 4.8 s.2 5.6 6.0 6.4 6.a 1.2 7,6 e.o e,4 a.a 9.2 9.6 10. 
T1111e (Mtn> 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b048.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 

ARI ID: C'M31 C 
Client IO: 

Instrument: fid3b.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 

Injection: 29-NOV-2000 01:06 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-1B RESULTS 
compound RT Shift Height Area Range Total Area Cone 
~~=======c============~•===========~=~===============•a=======~•••c==================~~. 
Toluene 
ca 
Solvent Peak 
ClO 
C12 
C14 
C16 
Cl8 
o-Terph Surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter 
C32 
C34 
C36 
C38 
C40 

4.2~ 

4.0~ 

3.8~ 

3.6: 

3.4~ 

3.2: 

3.0~ 

2.8~ 

2.6~ 

- 2.4~ 

~ 2.2: 

X 2.0~ 

>- 1. 8: 

1.6: 

1.4~ 

1.2: 

1.0~ 

0,8: 

0.6~ 

0.4: 

0.2~ 

Peak 

1 
0... .. 
C 

1. 779 -0.035 
2.131 -0.011 

4.297 -0.002 
4.698 -0.005 
4.782 -0.004 
5.098 -0.004 
5.484 -0.001 
S.694 0.001 
5.836 -0.016 
6.221 0.014 
6.571 0.015 
6.915 -0.003 
7.816 0.017 
7.284 0.002 
7.638 -0.004 
7.993 0.002 
8.331 -0.003 
8.693 0.024 

GAS (Tol-C12} 6393343 

@ 9814 816782 OIESBL (C12-C24) 156227752 
9914 795316 M.OIL (C24-C38) 942236224 6 

2277 103327 
7383 415595 

399076 10297486 
25153 3231332 
53810 3777956 

331375 12701171 
92872 3178450 

180425 16257863 
236567 21617272 
198141 7425041 
,_61519 6778957 
132317 11839234 

87818 13542086 
34225 1610814 Me-Arach Surrogate Rec = ~{12701171) 
10541 1556515 o-Terphenyl surrogate Rec - 7l (10297486) 

1828 214278 

HPtE390 GC Data.~l28b046.d 
:, ::> 

(II 

Q,Q.:. • t • • • I • ' • I • • • I • ' • t • • • t • • • I ' • • I • • • I • ' • I ' ' ' I ' • ' I ' ' ' i • ' ' I • ' ' I ' ' • I • • ' f ' • • • • • • I • • • t ' • • I • ' ' I 

1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4.8 s.2 5.6 6.o 6.4 6.0 7.2 7 .6 0.0 8.< 0.e 9.2 9.6 10 
Ta,e <Htn 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

ARI ID: CM31 B 
Client ID: 

·:a file: /chem2/fid3b.i/28NOVOO.B/ll.28b047 .d 
chod: /chem2/fid3b.i/28NOV00.B/tphfid3b.m 

I nstrument: fid3b.i Injection: 29-NOV-2000 00:46 
Operator: GSA 
Report Date: ll/30/2000 
Macro! FID:3Bll2100 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Compound RT 

Toluene 1.450 
ca 1.790 
Solvent Peak 2.151 
Cl O 2.944 
Cl2 3.467 
Cl4 3.880 
Cl6 4.298 
Cl8 4.700 
o- Terph Surr 4.784 
C20 5.099 
C22 5.507 
ARACH-SURR 5.691 
C24 5.862 
C26 6.206 
C28 6.553 
C30 6.880 
Filter Peak 7.789 
C32 7.295 
f"'l4 7.623 

7.980 
- .. 8 8.338 
C40 8.686 

PID-3B/RTX-l 

4.~ 
4.6-: 

4.4-: 

"·2'; 
4.0-: 
3.8~ 
3.6-: 
3.4~ 
3.2~ 
3,0': 
2.e~ 

:n 2,6': 
{ v,~ 0 ... 
~ 2,2': 
>- 2.0~ 

1.8': 

1.6~ 
1.4~~ 
1 2.::~ • :-t .Ji 
1.0': 

.,, 
a, 

o.e~ 0. 

·.6': 
,.4~ 
0,2': 

Tazz-1B RESULTS 
Shift Height Area Range Total Area Cone 

0.029 29271 
-0.024 6761 

0.009 6052 
0.002 6615 
0.003 34127 

-0.019 10927 
-0.001 13424 
-0.003 22781 
-0.002 450628 
-0.003 35488 

0.023 45261 
-0.002 362133 

0.010 51272 
-0.001 64265 
-0.003 64288 
-0.038 48299 
-0.009 17849 

0.012 29160 
-0.018 20253 
-0.011 10219 

0.004 4337 
0.016 1421 

CM31 B 

2305211 
685123 
381421 
324664 

1483696 
2137248 
2169953 
2501257 

11457272 
2720749 
9034523 

13481178 
3657508 
6822623 
7249009 
8568567 
3326662 
3160604 
3943239 

600149 
874552 
200859 

GAS (Tol-C•l2) 
DIESEL (C12-C24) 

M.OIL (C24-C38) 

58028972 ® 
200027454 248 
247586803 335 

Me-Arach surrogate Rec;~ (13481178) 
o-Terphenyl Surrogate Rec~s\ (11457272) 

PID-3B SIGNAL ;JO 

0.0.:. • I • ' • I • • • I • • • I • • • • • • • f • • • I • • • I • • • I • • • • " " 0 
• " " 

0 I • 0 
• I ~ 0 

" I * • 0 t • • • t " • 0 t O O 
• t • • • f • • " f " • 

0 t • • 0 
f 

1.6 2.0 2.4 2.e 3.2 3.6 4.o 4.4 4.8 s.2 s.6 6.o 6.4 6.8 7.2 7.6 e.o 8.4 e.8 9.2 9.6 10. 
Ole (H n) 



Analytical Resources Inc . 
NWTPH-D Quantitation Report 

ARI ID: CM31 D Sx 
Client ID: 

... ca file: /chem2/fid3b.i/28NOVOO.B/1128b060.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i Injection: 29-NOV-2000 05:04 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FI0:3Bll2l00 

Dilution Factor: 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-18 RESULTS 
Compound RT Shift Height Area Range 

1 

Total Area cone 
===••••c===========:~~=~~=~==~================~=c~====================================== 
Toluene 1.418 -0.003 6541 1244462 GAS (Tol-Cl2) 4928511 

(3 ca 1. 766 -0. 048 1153 102509 DIESEL (C12-C24) 325839807 
Solvent Peak 2.127 -0.015 3742 560342 M.OIL (C24-C38} 368208979 9 
ClO 
Cl2 3.463 0.000 2913 125391 
Cl4 3.897 -0.002 7276 309373 
C16 4.297 -0.002 24686 1539584 
Cl8 4.697 -0.006 61391 6069684 
o-Terph Surr 4. 782 -0.003 83108 1864602 
C.20 5.101 -0.002 77367 4782342 
C22 5.488 0.003 70089 9138120 
ARACH-SURR 5.690 -0.003 77384 2612532 
C24 5.865 0.013 66801 2692280 
C26 6.208 0.001 83930 8850988 
C28 6.561 0.005 91987 11788000 
C30 6. 911 -0.007 6471.9 5958530 
Filter Peak 7. 792 -0.007 26866 1581234 
-.~ ~ 7.258 -0.025 45369 8011918 

7.634 -0.008 33079 6747690 
(.;.36 7. 993 0.002 20689 3517626 Me-Arach Surioi,ate Rec - ~ {2612532) 
C38 8.330 -0.004 12339 2255699 o-Terphenyl surrogate Re = ~% (1864602) 
C40 8.653 -0.016 7134 1625274 

0 

0.9-

o.e-

0.7-

0.6-

~ 0.5-.. 
X .Ill 
.., -~ 
>- 0 4.::l •. o 

~ 

0.3-

0.2-

0.,.0-.. • I • • • t ~ • • f " ' • I • • • I • • • I • • • C • • • J • • • • • • • t ' • • I ' • ' I • • ' I " ' • f ' " ' I " ' ~ I ~ ' • I • • ' S • " • I • • ' t ' ' • t " 0 
" I 

1.6 2.0 2.4 2.s 3.2 3.6 4.o 4.4 4.s s.2 5.6 6.0 6.4 G.8 7.2 1.s e.o e.4 e.e 9.2 9.6 10. 
Time (M1n> 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid4a.i/30novOO.b/1130a015.d 
Method: /chem2/fid4a.i/22novOO.b/tphfid4a.m 

ARI ID: CM31 E lOX 
Client ID: 

Instrument: fid4a.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:4A112100 

Injection: 30-Nov-2000 14:13 

Dilution Factor: 1 

Calibration Dates: Gas:11/17/00 Diesel:11/17/00 M.Oil:11/21/00 

FID:4A RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
------~---------------------------------------------------------------------------=~===-
Toluene 
ca 
Solvent Peak 
ClO 
Cl2 
C14 
C16 
Cl8 
o-terph 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
C32 
C34 
Filter Peak 
C36 
C38 
C40 

0.608 

2.890 
3.348 
3.740 
4.109 
4.133 
4.449 
4.800 
4.993 
5.151 
5.494 
5.793 
6.116 
6.443 
6.792 
6.957 
7 .110 
7.435 
7.790 

0.001 

0.008 
0.003 
0.005 
0.016 

-0.001 
0.006 
0.002 

-0.001 
0.006 
0.006 

-0.024 
-0.017 
-0.021 
-0.006 
-0.026 
-0.021 
-0.018 
0.025 

53653 

1659 
7154 

33032 
66741 
24784 
47807 
28438 
12988 
19611 
25100 
24220 
24342 
26967 
15444 
13815 
10997 

7660 
4769 

FID:4A-2C/RTX-l 0131 E lOx 

a.a~ 
8.4-: 

e.o-: i 
7.6~ :_ 

: .. 
7.2: i 
6 a-=~ • : 0 

6,4-: Ill 

6,0-: 

5.6-: 
5.2-: 

4.8~ & 4.4~ ... 
l' 4.0-: 

>- 3.6~ 
3.2-: 

2.8~ 
2,4-: 

2.0~ 

1.6: 

1.2-: 

0,8: 

0.4: 

4893841 

160159 
669962 

4076799 
9676012 

673183 
6311268 
2809000 
517398 

3986281 
4358111 
3528674 
4825565 
5975772 
2223619 
3548150 
1094324 
1172555 

708269 

GAS (Tol-C12) 
DIESEL (C12-C24) 
M.0IL (C24-C38) 

5891168 d!tJ 
208439742 
123477620 1 

Me-Arach surrogate Rec= 1,::')(517398} 
o-Terph Surrogate Rec= ~673183} 

FID: 4A SIGNAL 
{) 

1130a015.d 

N .... 
"' ui 

o.o,; ............ ' . . ......................... ' . . . I ••• I ••• I • • • I ••• t ••• I • • • I ••• ' ••• I • • • ' • • • t ••••• • • I .. . . I ••• I 

o.a 1.2 1.6 2.0 2.4 2.0 3.2 J.6 4.o 4.4 4.8 5.2 5.& 6.o 6.4 6.e 7.2 7.6 0.0 s.4 a.a 9.2 9.6 10. 
T 111e (Min) 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

~a file: /chem2/fid3b.i/28NOVOO.B/1128b061.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i 

ARI IO: CM31 F Sx 
Client IO: 

Injection: 29-NOV-2000 05:24 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FI0:3B112l00 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-lB RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
-------e----=-----------------cmmama••••••==--caascz------------c~----------------=-----
Toluene 
cs 
Solvent Peak 
ClO 
C12 
Cl4 
Cl6 
Cl8 
o·Terph Surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter 
("1l 

--" 
C38 
C40 

2.e, 
2.71 
2.61 
2.51 
2.41 
2.31 
2.21 
2.11 
2.01 
1.9~ 
1.81 
1.71 
t.61 

:r 1.!51 
o 1.4~ 
X 1.31 
: 1.2~ 

1.11 
1.0{ 
0.9{ 
o.e{~ 
0.71~ 
0.6~ 
o.s-; 

Peak 

l.422 0.001 
1. 757 -0.056 
2.163 0.021 
2.942 0.000 
3.463 -0.001 
3.896 -0.003 
4.297 -0.003 
4.700 -0.003 
4.781 -0.004 
5.100 -0.003 
5.485 0.000 
5.694 0.001 
5.853 0.001 
6.209 0.002 
6.560 0.004 
6.919 0.001 
7.815 0.016 
7.283 0.000 
7.638 -0.003 
7.989 -0.002 
8.326 -0.008 
8.658 -0.012 

22510 
2065 
2749 

12129 
35871 

118052 
144831 
125846 

87212 
113247 
134487 

74885 
180676 
236001 
255338 
176847 

73707 
114044 

88676 
53216 
30778 
15188 

.... ... 
u 

g ... 
.... 

2320500 
223667 
388196 
364528 

113917' 
3755632 
7910516 
7539966 
1995041 
4693647 
766391'> 
2382046 

15674385 
22640288 
38907966 
20628895 
11948481 
14485657 
14282271 

"" In 
CD In 
CD • ,., "" 

7612033 
5146942 
2120205 

GAS (Tol-C12} 
DIESEL (Cl2-C24) 

M.OIL (C24-C38) 

35322209 97 
594410171 r:rf!: } 
833633082 ~ 

Me-.Arach Surrogate Rec=~ (2382046) 
o-Terphenyl surrogate Re~st (1995041) 

O'\ ,., 
" 

.ll 
11) 
a, 
a.. 

f) 

4l,41 i 

I .dl_ ·• :~ · 2'.0.;: :2; ~ :· 2:e . ·,:; . ·,:6 . ·.: 0 . ·• '. 4 . :.:e . 5'.2 . 0'.6 . .:o . 6'. 4 . .:e . , '.2 . ·, '.6 . 8'.0 . 8'.4 . e'.8 . ,'.2 . 9'.6 . iO L T1111e Olin> 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid3b.i/28NOVOO.B/ll28b049.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 

ARI ID: CM3l G 
Client ID: 

Instrument: fid3b.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bl12100 

Injection: 29-NOV-2000 01:26 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Oiesel:11/10/00 M.Oil:11/06/00 

Tazz-lB RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
-==-=------================================================================~~tt~=====c=== 
Toluene 
cs 
Solvent Peak 
ClO 
Cl2 
Cl4 
Cl.6 
Cl8 
o-Terph Surr 
C20 
C22 
ARACH-SORR 
C24 
C26 
C28 
C30 
Filter 
C32 
C34 
C36 
C38 
C40 

3.6~ 
5.4~ 
5.2~ 
5.0~ 
4.8~ 
4.6~ 
4.4~ 
4.2~ 
4.~ 
3.8~ 
3.6~ 
3.4~ 
3.2~ 

Ul 3.0~ 
b 2.e~ 
X 2.6~ 
: 2.4~ 

2.2~ 
2.0~ 
1.8~ 
1.6~ 
1.4~ 
1.2~ 
1.0~ 
o.e~ 
0.6~ 

Peak 

1. 787 -0.026 
2 .140 -0.002 
2.943 0.002 
3.462 -0.001. 
3.895 -0.003 
4.293 -0.006 
4.699 -0.004 
4.783 -0.002 
5.096 -0.006 
5.483 -0.002 
5.691 -0.001 
5.849 -0.003 
6.206 -0.001 
6.559 0.003 
6.911 -0.007 
7.791 -0.008 
7.298 0.015 
7.631 -0.011 
7.995 0.005 
8.328 -0.007 
8.680 0.010 

4815 
7805 
6584 

13665 
21083 
40241 
32485 

426547 
38425 
44650 

365156 
48583 
51329 
52737 
38526 
19279 
29123 
18116 
11356 

7411 
5647 

451518 
503944 
238420 
523051. 
678560 

1853144 
2077700 

10446467 
1661788 
3908161 

12799594 
2394484 
3728346 
6595415 
3560773 
3810582 
1914814 
2119843 

397062 
857621 
226234 

GAS (Tol-C12) 
DIESEL (C12-C24) 

M.OIL (C24-C38) 

30275839 
218364314 
278971663 
~ 
~ 

Me-Arach Surrogate Rec=~ (12799594) 
o-Terphenyl Surrogate Re~8% (10446467) 

Hf'£890 GC Data. 1128b049.d 
f.. 

J 

0.4~ j 
0.2~ 
o.o,;,. " I • • ' • • ' " I * " • I • • • C • ' • I * ' ' l " " " I " " • C " ' " t • • • C 1 

' ' t ' " ' I • " ' t " " " ' " ' ' f • ' " I " " • I * * ' I ~ • * I * • " C ' ' " I 

1.6 2.0 2.4 2.8 3,2 3.6 4.0 4.4 4.8 5.2 5.6 6,0 6.4 6.8 7,2 7.6 8.0 8.4 6.6 9.2 9.6 10. 
T 111 > 



Analytical Resources Inc . 
NWTPH-D Quantitation Report 

ARI ID: 0431 H 
Client ID: 

~ta file: /chem2/fid3b.i/28NOVOO.B/1128b054.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i Injection: 29-NOV-2000 03:05 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bl12100 

Dilution Factor: 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-lB RESULTS 
compound RT Shift Height Area Range 

1 

Total Area cone 
--=~•••--------e-------------------------~~------------------~~c~~s~~=-------~r-=-------
Toluene 
C8 1.776 
Solvent Peak 2.143 
ClO 2.943 
Cl2 3.463 
Cl4 3.897 
CH 4.297 
Cl8 4.700 
o-Terph Surr 4.784 
C20 5.097 
C22 5.482 
ARACH-SURR 5.694 
C24 5.848 
C26 6.203 
C28 6.558 
C30 6.909 
Filter Peak 7.794 
1"'32 7.285 

4 7.631 
_.$6 7.991 
C38 8.329 
C40 8.670 

5.0-: 
4.8-: 
4.6-: 
4.4~ 
4.2~ 
4.0~ 
3.8-, 
3.6~ 
3.4~ 
3.2~ 
3.0-: 

- 2.8-: 
·in 2.6-: < 
0 

2.4~ ... 
X 

2.2~ ~ 

>- 2.0~ 
1.8~ 
1.6~ 

1.<I~ 
1.2.; 

:Jt 

1.~ <V 
(II 

o.~ a.. 

,0.6~ 
,,o.4.; 
0.2~ 

-0.038 6813 
0.001 7511 
0.002 14859 
0.000 28413 

-0.002 41014 
-0.003 53725 
-0.003 55434 
-0.002 460762 
-0.005 59260 
-0.003 65745 
0.001 403075 

-0.004 69350 
-0.004 76887 
0.002 82669 

-0.009 60169 
-0.005 22401 
0.002 39719 

-0. 011 23531 
0.000 13492 

-0.005 8074 
0.001 4854 

612391 
516200 
576031 
758457 

1281161 
2645210 
2927207 

11768711 
2550978 
5355816 

13307084 
8973378 
9780335 

13224291 
5231491 
2342810 
1225313 
2741176 

692725 
576873 
119772 

Ul ... 
u, 

GAS (Tol-C12) 
DIESBL (Cl2-C24) 

M.OIL (C24-C38) 

24143747 
253172730 
300936987 
~ 
~ 

Me-Arach Surrogate Rec: ~ (13307084) 
o-Terphenyl Surrogate Re~ 8% (11768711) 

0.0.:, • 1 • • • 1 • • •I• •• t •• ' .I••• I• • •<' • 'I' · • I' · ' I''' I''' I•'' I•'' I• ' 'I''' 1'' 't' ''I''' I' ' 'I' ' ' I''' I 
1.6 2.0 2.4 2.e 3.2 3.6 <1.0 4.4 4.e 5.2 s.6 6.c 6.4 6.8 7.2 7.6 e.o a.4 8,e 9.2 9.6 10. 

T1111e (H1n) .. 



Analytical Resources Inc. 
NWTPH-0 Quantitation Report 

ARI ID: CM31 I 
Client ID: 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b050.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
I nstrument: fid3b.i Injection: 29-NOV-2000 01:46 
Operator: GSA 
Report Date: 11/30/2000 
Macro: PID:3Bll2100 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil: 11/06/00 

Tazz-1B RESULTS 
compound RT Shift Height Area Range Total Area Cone 
=•z===d~======================o=========~~===========~~~======m=====~=~===~~:=========== 

Toluene 
cs 1.772 -0.042 
Solvent Peak 2.138 -0.004 
ClO 
Cl2 
C14 
C16 
Cl8 
o-Terph Surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter Peak 
C32 
C34 
C36 
C38 
C40 

5.0-: 
4 .8-: 
4.6~ 
4.4~ 
4.2~ 
4.0-: 
3.8-: 
3.6-: 
3.4-: 
3.2-: 
3,0-: 

2.6-: 
fl 2.6-: 
~ 2.4-: 
X 

2.2-: 
2.0~ 
1.8-: 

1.6-: 

1.4-: 

1.2~ 
1.0-: 
O.B-: 

0.6~ 
0.4~ 
0.2~ 

3.897 -0.002 
4.296 -0.003 
4.699 -0.004 
4.782 -0.003 
5.097 -0.005 
5.480 -0.005 
5.691 -0.002 
5.851 -0.001 
6.204 -0.003 
6.559 0.003 
6.903 -0.015 
7.793 -0.006 
7.295 0.012 
7.628 -0.014 
8.025 0.034. 
8.330 -0.004 
0.000 -8.670 

8236 
5801 

4563 
7114 
8647 

459012 
8039 
7569 

350288 
9337 

11833 
14507 

9262 
• 4634 

7899 
4465 
3556 

886 
0 

676490 
363143 

145182 
316656 
451490 

11528210 
479008 
515517 

13318118 
761153 

1325365 
1851127 
1020959 
1172472 

846944 
880055 
686117 
136286 

0 

GAS (Tol-Cl2) 
DIESEL (C12-C24) 
M.OIL (C24-C38) 

6360152 
32598126 
52652217 
~ 
l:./ 

Me-Arach Surrogate Rec = ~ (13318118) 
o-Terphenyl Surrogate Re~6% {11528210) 

HP6890 GC Data. 112Bb050.d 
f. 
:I 

VI 

o .. o-= . . ' . •. I • •• I ... I ••• ' ••• ' ••• ••. • • • • • I ••• t •• • I •• • I ••• I •• • I • • . t ••• • •• • • ••• I •• • I ••• I ••• t • •• I 

1.6 2.0 2.4 2.0 3.2 3.6 4.0 4.4 4.e 5.2 s.6 6.o 6.4 6.8 7.2 7.6 6.0 8 .4 8.6 9.2 9.6 10. 
Tl111e OUn) 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Jta file: /chem2/fid3b.i/28NOVOO.B/1128b062.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i 
operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

ARI ID: 0431 J sx 
Client ID: 

Injection: 29-Nov-2000 05:44 

Dilution Factor: 1 

M.Oil: 11/06/00 

Tazz-1B RESULTS 
Compound RT Shift 

Toluene 1.434 0.013 
ca 1.774 -0. 040 
Solvent Peak 2 .140 -0.002 
ClO 2. 904 -0.037 
Cl2 3.463 0.000 
C14 3.896 -0.002 
Cl6 4.296 -0.003 
Cl8 4.699 -0.004 
o-Terph Surr 4.789 0.004 
C20 5.099 -o. 003 
C22 5.486 0.001 
ARACH-SURR 5.692 -0.001 
C24 5.853 0.001 
C26 6.212 o.oos 
C28 6.542 -0.014 
C30 6.911 -0.007 
Filter Peak 7.817 0.019 
(;32 7.264 -0.019 

4 7.631 -0. 011 
..>6 7.993 0. 003 

C38 8.330 -0.004 
C40 8.665 -0.005 

2.0~ 

1.9-: 

1.8-: 

1,71 

1.6~ 

1.5-: 

1,4-: 

1.3~ 

1.2~ 

- 1.1-: 
U') 
( 

1.0-: 0 
~ 

X 
0.9~ -

>- o.e~ 
0.7-: 

0.61~ 
•Ill 

0.5;~ .lf. 
ro 

:o 0., 

0.4~ Q. 

0.1~ 
., 

Height Area 

13719 1684574 
1289 124463 
3649 250844 
1925 130897 
5342 183733 

11421 467212 
17873 1858725 
34705 2479357 
42998 4303078 
60592 3365984 
84789 5777227 
80801 2885946 

108409 5887956 
146136 9858916 
169175 7370786 
126917 6280634 

43852 4588647 
79218 9827649 
52510 6986683 
33133 3477541 
19941 691972 
ll.666 763150 

... 
CD 

" 

CD 

"' a". .... 

ffl 

Range 

GAS (Tol-Cl2) 
DIBSEL (Cl2-C24) 

M.OIL (C24-C38} 

Total Area 

6750362 
294210062 
677001008 

Cone 

~ \ 
\:::_) 

Me-Arach surrogate Rec = Q (2885946) 
o-Terphenyl Surrogate Rec~ t (4303078) 

0 

0.0.:, • t " • • C • • • t • • • t" ••I••• I••* l * •• I• ' •I• 0 
• t" ••I••" C • ' ' 1 " • 'I'' 'I• • • I• ' • l • • • 1 • • • t • • • t •••I ' •• 

1.6 2.0 2,4 2,8 3.2 3,6 4.0· 4,4 4,8 5,2 5.6 6.0 6.4 6.8 7.2 7.6 8,0 8.4 8,8 9.2 9.6 1, 
t 111e (Min) 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chern2/fid3b.i/28NOVOO.B/1128b055.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
I nstrument: fid3b.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: PID:3B1l2l00 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

ARI ID: CM31 K 
Client ID: 

Injection: 29-NOV-2000 03:25 

Dilution Factor: 1 

M.Oil:11/06/00 

Tazz-1B RBSULTS 
Compound RT Shift Height Area Range Total Area cone 
m-s•~-~--~------~=~=~=~~~a------------------------------------=---------------------c---
Toluene 1.434 
cs 1.768 
Solvent Peak 2.126 
ClO 2.942 
C12 3.462 
Cl4 3.895 
Cl6 4.295 
Cl8 4.699 
o-Terph Surr 4.783 
C20 5.098 
C22 5.499 
ARACH-SURR 5.692 
C24 5.862 
C26 6.216 
C28 6.558 
CJO 6.908 
Filter Peak 7.797 
C32 7.266 
C34 7.630 
C36 7.990 
C38 8.340 
C40 8.701 

1.3: 

1.2-: 

1.1~ 

1.0: 

0,9-: 

0.8: 

f' 
0 

0.7-; ... 
X -
>-

0.6-; 

0,5-: 

0.4-; 

0.3~ :it 
IV 
CII 
Q. 

0.013 22291 
-0.046 7640 
-0.016 10139 

0.001 16059 
-0.001 16251 
-0.003 16273 
-0.004 18431 
-0.004 22459 
-0.003 344049 
-0.005 33507 
0.014 68418 

-0.001 299982 
0.010 61288 
0.009 52965 
0.002 52169 

-0.010 52430 
-0.002 25136 
-0.017 39070 
-0.012 22376 
-0.001 12671 
0.005 7268 
0.032 6459 

3142662 
713563 
712458 
541409 
606108 
675750 
753326 

1349079 
8925464 
1557561 
7877127 

10675412 
5401448 
3555324 
6227191 
6752391 
5235201 
4283713 
3259503 

742425 
553145 
987304 

GAS (Tol-C12) 
DIESEL (C12-C24) 

M.OIL (C24-C38) 

33395347 ® 
203328196 252 
515632995 698 

Me-Arach Surrogate Rec =~~ 10675412) 
o-Terphenyl Surrogate Re~ (8925464) 

A)() 

. . 
O't 

Q.o.:. • f • • • i •••I• • • I•'• t •••I••• t •'•I• •' t ' 0 ' I''' I•' ' I'' ' I''' I ' '• t''' I' '' I'•' f ••'I•• • I••• I••• l 

1.6 2.0 2.4 2.8 3,2 3,6 4,0 4.4 4.8 5.2 5.6 6.0 6.4 6.8 7.2 7.6 8.0 8.4 8.8 9.2 9,6 10. 
Time (Hin> 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

ARI ID: °'131 Ams 
Client ID: 

~ta file: /chem2/fid3b.i/28NOVOO.B/1128b057.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i Injection: 29-NOV-2000 04:05 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Compound 

Toluene 
ca 
Solvent Peak 
ClO 
C12 
C14 
C16 
Cl8 
o-Terph surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter 
,..32 

4 
_J6 
C38 
C40 

-

S.4-: 
S.2~ 
s.o~ 
.... ~ 
4.6~ 
4.4~ 
4.2~ 
4.0~ 
3.8~ 
3.6~ 
3.4~ 
3.2~ 
3.0~ 

'{' 2.8-: 
~ 2.6~ 
~ 2.4~ 
,.. 2.2~ 

2.0~ 
1.8-: 
1.6-: 
1.4~ 
1.2~ 
1.~ 
o.s-: 
o.6-1 
o.4-1 
0.2~ 

Peak 

RT 

1.803 
2.150 
2 .945 
3.465 
3.899 
4.299 
4.702 
4.785 
5.100 
5.482 
5.695 
S.849 
6.205 
6.568 
6.916 
7.794 
7.297 
7.631 
7.997 
8.330 
8.648 

Tazz-1B RESULTS 
Shift Height Area Range Total Area Cone 

-0.010 7900 
0.008 13426 
0.003 222571 
0.001 441622 
0.000 436175 

-0.001 394041 
-0.001 299670 
-0.001 492798 
-0.002 195169 
-0.003 124289 
0.002 410549 

-0.003 
-0.002 
0.012 

-0.002 
-0.005 

0.014 
-0.011 
0.006 

-0.005 
-0.021 

N ,._ 

~ ffl . . 

79730 
64635 
47969 
27261 
11164 
19830 

8275 
4420 
3017 
2330 

... 
() ... 

l'I N l'I ... ~ 

u i3 

0 ... 
u 

1093554 
1498519 
4619074 

105091ll. 
22710342 
22514293 
15686691 
13262430 
10037256 
11067813 
14673483 

4515147 
5693119 
4031838 
1802491 
18.27203 
2109582 
1387448 

0, ... 
u 

110377 
166930 
171120 

GAS (Tol-C12) 
DIESEL (Cl2-C24) 

M.OIL (C24-C38) 

141577468 
726853542 
.208688177 

Me-Arach surrogate Rec ~ (14673483) 
o-Terphenyl Surrogate Rec= 99t (13262430) 

0 .. 0-:. • t • • " C • • * t • • • t • " " I • • " t " • • I • !' .• t " • " I " • • I " " • • ' • " f • • • I • ' • I " • . I • • " t * " " ' ' ' • t * ' ' ' " " " I O 

* * t O 

• " a 
1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4.8 5.2 S.6 6.0 6.4 6.8 7.2 7.6 e.o B.4 B.8 9.2 9.6 10 

H111e i > 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

ARI ID: CM31 Amsd 
Client ID: 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b058.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
I nstrument: fid3b.i Injection: 29-NOV-2000 04:25 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

Dilution Factor: 1 

M.Oil:11/06/00 

Tazz-1B RESULTS 
compound RT Shift Height Area Range Total Area Cone 
=~====~=================~•=~~=~~============s====~~~========== ·==========~~====:=~==~=== 
Toluene 1.491 0.070 
cs 1.815 0.001 
Solvent Peak 2.155 0.013 
ClO 2.945 0.003 
C12 3.464 0.001 
Cl4 3.898 0.000 
C16 4 .299 -0.001 
Cl 8 4.702 -0.001 
o-Terph Surr 4.785 -0.001 
C20 5.101 -0.002 
C22 5.482 -0.003 
ARACH-SURR 5.695 0.002 
C24 5.847 -0.005 
C26 6.201 -0.007 
C28 6.564 0.008 
C30 6.917 -0.001 
Filter Peak 7. 792 -0.006 
C32 7.295 0.012 
C34 7.629 -0.013 
C3 6 8. 027 0.036 
C38 8.319 -0.015 
C40 8.697 0.028 

~ "' en 
M ~ 

N ... 

5.0~ 
4.8-€ 
4.6~ 
4.4-: u 
..c.2~ 
4.~ 
3.8-: 
3.6-: 
3.4-: 

3.2-: 
3.0-: 

2.&: 
2.6~ 0 -u 2.4~ 
2.2~ 

~ 

2.0-: 
1.8-: 

1.6-: 

1.4~ 
1.2-: .)l 

11) 
a, 

CL 

0.4~ 
0.2~ 

10132 
8939 

13844 
223752 
425276 
421843 
388749 
298697 
458890 
190958 
114694 
393683 

74225 
55643 
40734 
23240 

8565 
13402 

6485 
6353 
2442 
2964 

-0 

.., ~ ... 
'° ... 0 

0 
Ul . 

G) 
N 
~ 

0 
~ 

1140792 
1552772 
1600335 
7585152 

10460307 
22103588 
27726538 
15285816 
11978460 
11815244 
12889365 
14099954 

4626795 
4433765 
3753410 
2637118 
1682305 
1197644 
1183399 
1274928 

213438 
569666 

-

GAS (Tol-C12) 
DIESBL (C12-C24} 

M.OIL (C24-C38) 

139553846 
684746684 
183702601 

~} 
~ 

Me-Arach Surrogate Rec = Q (14099954) 
o-Terphenyl surrogate Re~ 9% (11978460) 

0 
HP6890 GC Data.~128b058.d 

::, 
(I) 
I 

N 

"' ... . 
411 

Q) I.Cl ... ~ u 
N 
0 
Cl! 

M 
a:t 
~ 

o.oi. • I • • • I • • • I • • • • • • • I "• • I• • • I• • • t • • • I • • • t • • • t • • • • • • • t • • • l ' " • 1 '' ' I • " • I ' · "I ' " ' I " · • I • " ' I ' . ' I 
1.6 2.0 2.4 2.0 3.2 3.6 4.o 4.4 4.e s.2 5.6 &.o 6,4 6.8 7.2 7.6 e.o s.4 e.e 9.2 9.& 10. 

T1111e <M.1n> 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

.ata file: /chem2/fid3b.i/28NOVOO.B/1128b05l.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3B112l00 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

ARI ID: CMJl Idup 
Client ID: 

Injection: 29-Nov-2000 02:06 

Dilution Factor: 1 

M.Oil: 11/06/00 

Tazz-lB RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
=~--------~--==~~---------------2m•••~~------=--•-=------------------------=-=--~-------
Toluene 
C8 
Solvent Peak 
ClO 
C12 
C14 
Cl6 
C18 
o-Terph Surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter Peak 
.. '32 

;4 
~36 
C38 
C40 

4.8~ 

4.6~ 
<4.<4-: 

4.2~ 
4.0-: 

3.8~ 
3.6~ 

3.4~ 
3.2-: 

3.0~ 
2.8-: - 2.6-: lt'I 

< 
0 2.4~ ... 
~ 2.2-: 
)- 2.0~ 

1.8~ 

1.6~ (It 

:c 
1.<1-: QI 

·:I 

1.2~0 
LO-: 
0.8-: 

0.6-: 

1.443 
1. 776 
2.122 
2.955 
3.430 
3.910 
4.297 
4.698 
4.782 
5.097 
5.481 
5.690 
5.847 
6.202 
6.S53 
6.910 
7.791 
7.293 
7.629 
7.992 
8.339 
8.658 

.lt 
t1I 
GI a.. 

0.022 34431 
-0.037 7662 
-0.020 10622 
0.013 1140 

-0.034 1216 
0.011 2624 

-0.002 2666 
-0.005 3727 
-0. 004 443514 
-0.005 5411 
- 0.004 6988 
-0.003 341474 
~o.oos 8685 
-0.005 10834 
-0.003 12246 
-0.008 8579 
-0.008 5056 
0.010 8284 

-0.013 4599 
0.001 3046 
0.005 2019 

-0.012 1516 

3475627 
653008 

1002333 
109844 
121191 
348454 
259438 
251555 

11345556 
642194 
490702 

12669359 
1130931 
1628983 
1590735 

749723 
1513236 

869542 
605959 
132977 
239159 
101546 

GAS (Tol-C12) 
DIESEL {C12-C24) 

M.OIL {C24-C38) 

11571827 
27295636 
49467008 ~ D 

Me-Arach Surrogate Rec= ~~(12669359) 
o-Terphenyl surrogate Rec~\ (11345556) 

1128b051.d 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

ARI ID: O<f31 B 
Client ID: 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b059.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i Injection: 29-NOV-2000 04:44 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3B112100 

Dilution Factor: 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-1B RESULTS 
Compound RT Shift Height Area Range 

1 

Total Area Cone 
=•=====~tt===============~~======================~=====~~===~~~ ':::=~~~~~:=:======~=--~== 
Toluene 1.445 0.024 
cs 1.835 0 .021 
Solvent Peak 2.131 -0.011 
ClO 2.943 0.002 
C12 3.464 0.000 
Cl4 3.899 0.000 
Cl6 4.306 0.007 
C18 4.698 -0.005 
o -Terph Surr 4.787 0.001 
C20 5.100 -0.002 
C22 5.493 0.008 
AR.ACH-SURR 5.701 0.008 
C24 5.856 0.004 
C26 6.214 0.007 
C28 6.559 0.003 
C30 6.924 0.006 
Filter Peak 7.797 -0.001 
C32 7.277 -0.006 
C34 7.636 -0.006 
C36 8.000 0.010 
C38 8.382 0.047 
C40 8.699 0.030 

1.1~ 

1.0.: 

0.9-

o.e-

0.7-: 

;;; 0,6.: 
( 
0 ... 
~ 0,5.: 
>-

0.4-

0.3-

:>I. 
,0 
a, 

CL 

54928 6578458 
1860 226940 
8938 644007 

13060 696125 
28120 1045105 
75583 3287517 

468269 22913963 
926463 43261817 

1000145 119906712 
848860 41226947 
443706 38714653 
359946 12347334 
273931 20402685 
307402 38687934 
297628 23813261 
221757 22368755 
·77637 6852606 
160276 17429959 
109210 14418971 

48358 2181162 
18930 4226703 
10581 1740172 

GAS {Tol-C12) 
DIESEL (Cl2-C24) 

M.OIL (C24-C38) 

42179530 ® 
3249271094 4031 
1348188924 1826 

Me-Arach surrogate Rec= ~ (12347334) 
o-Terphenyl surrogate Rec~ % (119906712) 

N a, 
oc 
oc 
::) 
Ill 

": 

I I'- 0 :r M tn u 
0 ... M a: oc a, . ID a: ~ 



• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 11. 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CM33 

Dear Ty: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Fifteen soil samples were re-logged from archives on November 17, 
2000. 

Selected samples were analyzed for Lead referencing EPA method 60 I 0. The samples were 
prepped on December 1, 2000 and analyzed on December 6 & 7, 2000. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data wi 11 be kept on file at ARI. If 
you have any questions or require additional infonnation, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

~~ Project Manager 
susan@arilabs.com 

SS/ss 
Enclosures 

RECEIVED 

DEC 1 3 2000 
K/J Federal Way 

K/J No/Fl!e------
Route....,,,...,,,,.....------Retum To/By ______ _ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206"621-6490 • 206"621-7523 fax 



JO- 2 "'~~ lo 1D oo-v c;oo 
~~~ 

Client: 

• CHANGE ORDER 

ARI Job No: 

VTSR: 

. -\pu.c,.v l'I,;\~ 
00-19110 Taco:ma_Metals TP-5-2-3 CHSO A't - q . \• \''~ 

00-19111 Tacoma Metals TP-6-2-3 CHSO B ...... 'f.'(...e>,~ IJ~ • 

00-19112 Tacoma_Metals TP.:.:E(::4-_··6 'cHsb· C - ~- ·1 .
1
,lt , 

00-19113 Tacoma Metals TP-6-6-10 CH50 D -\..t..At::JJ 
00~19114 Tacoma=Metals TP-7-2-3 CHSO E -~~ "'\ 
00-19115 Tacoma Metals TP-7-4-6 CHSO F ·-
00-19116 Tacoma-Metals TP-7-6-10 CH50 G 
00-19117 Tacoma-Metals TP-8-2-3 CH50 H 
00-19118 Tacoma-Metals TP-8-6-10 CH50 I 
00-19119 Tacoma=Metals TP-9-2-3 CHSO J -~ ~ - "'y 
00-19120 Tacoma Metals TP-9-6-10 CHSO K 
00-19121 Tacoma-Metals TP-10-2-3 CHSO L."TP\-ft::>•

1 

oo 7 i91~2 T~co~a -Meta.1
1

§t,.TT.£;:r·Ji.l:.:;:~?;.i:.~~Q. t(~ f. 
00-1.9123 Tacoma Meta s r-il-4-t> CH50, N'.ff, r 11·v 

, 1,,::. 
I.' .I 

'?,~ 

r;b 

""' ·-· ~""- . ·-·~·. 
Project Coordinator: 

Extractions: 

Volatiles: 

GC/MS Extractions Lob: 

GC Lab: 

Metals: 

Conventionals: 

Doto Section: 

o0-19124 Tacoma-Metals TP-12-2-3 CHso·u-'-?Cf3~ 
00-19130 Tacoma Metals TP-14-2-3 CHSO U .(!~ 
00-19131 Tacoma=Metals TP-14-4-6 CHSO V~ - -
0&-191'.32 Iacoma Metal!! ':E'P•lS 2 3 enso w 
00-19135 Tacoma_Metals TP-16-2-3 CH50 z~-l<.2.00:), fl'~¥ 
00-19136 Tacoma_Metals TP-17-2-3 CHSO AAa- lJu:a...c,l 
00-19137 Tacoma_Metals TP-17-4-6 CHSO AB i- ~ 
00-19138 Tacoma Metals TP-17-6~10 CHSO AC~ ~ 

j(p\,Q~ ~ l ~1-:ro--- Sa~ 

0004F ~~~-~~ ~~ 

. ~ ·-. 

AN/ :AL 
RESOURCES 

INCORPORATED 

Rev. 2 
02/21/94 



" CHANGE ORDER 

Client: 

Chonge made by: ~I e_.,, 13Y-
Submitted by· 

00-18314 
00-18315 
00-18316 
00-18317 
00-18318 
00-18319 
00-18320 
00-18321 
00-18322 
00-18323 
00-18324 
00-18325 
00-18326 
00-18327 
00-18328 
00-18329 

Tacoma Metals 
Tacoma-Metals 
Tacoma Metals 
Tacoma-Metals 
Tacoma-Metals 
Tacoma-Metals 
Tacoma-Metals 
Tacoma Metals 
Tacoma-Metals 
Tacoma-Metals 
Tacoma-Metals 
Tacoma-Metals 
Tacoma-Metals 
Tacoma-Metals 
Tacoma-Metals 
Tacoma-Metals 

~ 

TP-1-0-1 CF88 A 
TP-2-0-1 CF88 B 
TP-2-2-3 CF88 C 
TP-2-4-6 CF88 D 
TP-2-6-10 CF88 E EP~ l~lt....\ ?~\,-\-,1 
TP-3-0-1 CF88 F 
TP-3-4-6 CF88 ·G 
TP-3-6-10 CF88 H 
TP-4-0-1 CF88 I -'f>G_B •' 1· ,1 I .' 
TP-4-6-10 CF88 J -~ 
TP-1-2-3 CF88 K 1 
TP-1-4-6 CF88 L ~ 
TP-1-6-10 CF88 M 
TP-3-2-3 CF88 N 
TP-4-.?..;,J_~S 0-'f'c,B ~: 
TP-4-4-6 CF88 P -~ 1 

i-

1,~ 

--· ·-· · c, - .. 

Project Coordinator: 

Extractions: 

Volatiles: 

Art. llCAL 
RESOURCES 

INCORPORATED 

Change order Dote: 
n I 1, I oo 

-· - .-, - d 

GC/MS Extractions Lob: 

GC Lab: 

Metals: 

Conventionals: 

Data Section: 

( High lt~qk-td drt @) 
~ 1?1£~ 

(vfJJ) 
?Jill --~ j 

~ 
h 

saLn plJ.s ~ G re~ a.s. 
t ,[C,j{'_Q( a ,f\ ~W? 

e:P\A to .... ~~-b~~-~ - Al<{>~ C~ 

~~~.;, 0004F 
~'-'\.. '? ~H'S -l Y'- ~ct.'-~ 

~~vb Rev.2 
02/21/94 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33MB 
LIMS ID: 00-22486 
Matrix: Soil 

Sample No: 

QC Report No: 
Project, 

Date Sampled: 
Date Received: 

Data Release Authorizedtliv-· 
Reported: 12/08/00 ~ 

Prep Prep 
Meth Date 

3050 12/01/00 

Analysis 
Method 

6010 

Analysis 

Date 

12/07/00 

CAS Nwnber 

7439-92-1 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Method Blank 

CM33-Kennedy Jenks 
Tacoma Metals 
996098.00 
NA 
NA 

Consultants 

ANALYTICAL. 
RESOURCES 'l!J!!II 
INCORPORATED 

Percent Total Solids: NA 

Analyte RL mg/kg-dry 

Lead 2 2 U 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33A 
LIMS ID: 00-2~486 
Matri~~= Soil 

Sample No: TP-6-2-3 

QC Report No: CM33·Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 
Date Sampled: 10/04/00 

Date Received: 10/09/00 

Data Release Authorized:~~-

Reported: 12/08/00 ~ 

Percent Total Solids: 96.6% 

Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS NUmber Anal.yte RL mg/kg-dry 

3050 12/01/00 6010 12/07/00 7439-92-1 Lead 10 54 

U .n.nalyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CM33B 
LIMS ID: 00-22487 
Matrix: Soil 

Data Release Authorize~ ~ 
Reported: 12/08/00 \lJ,,..-

Sample NO; TP-6-4-6 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/04/00 

Date Received: 10/09/00 

Percent Total Solids: 74.3% 

ANALYTICAL . 
RESOURCES 'eJ 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 
Method 

Analysis 
Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/07/00 7439-92-1 Lead 10 40 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33C 
LIMS ID: 00-22488 
Matrix: Soil 

Data Release Authorize<\~ ~ 
Reported: 12/08/00 l.} 

Sample No, TP-6-6-10 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/04/00 

Date Received: J.0/09/00 

Percent Total Solids: 64.3% 

ANALYTICAL ,e 
RESOURCES~ 
INCORPORATED 

Prep 
Metb. 

Prep 
Date 

Analysis 
Method 

Analysis 
Date CAS N\lmber Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-l Lead 20 60 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33D 
LIMS ID: 00-22489 

Matrix: Soil 

Sample No: TP-9-2-3 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996099.00 
Date Sampled: 10/04/00 

Date Received: 10/09/00 

Data Release Authorized.f'irrJ ~-· 
Reported: 12/08/00 1(1__. 

Prep Analysis Analysis 

Percent Total Solids : 91.7% 

ANALYTICAL /ft\ 
RESOURCES 'eJ 
INCORPORATED 

Prep 
Meth Date Method Date CAS NUmber Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-1 Lead 10 20 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEBT 
TOTAL METALS 

Lab Sample ID: CM33B 
LIM$ ID: 00-22490 
Matrix: Soil 

Samp1e No: TP-14-2-3 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorized~~ 
Reported: 12/08/00 ~, 

Percent Total Solids: 91 . 4% 

Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-1 Lead 10 560 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33F 
LIMS ID: 00-22491 
Matrix: Soil 

Sample No: TP-14-4-6 

QC Report No: CM33·Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorize~ 

Reported: 12/08/00 ~v 

Percent Total Solids: 93.0% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-1 Lead 10 20 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33G 
LIMS ID: 00-22492 
Matrix: Soil 

Sample No: TP-16-2-3 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorize~ / . 

Reported: 12/08/00 ~ 

Analysis Analysis 

Percent Total Solids: 72 . 9% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-l Lead 10 8,240 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANrcs ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33H 
LIMS ID: 00-22493 
Matrix: Soil 

Sample No; TP-17-2-3 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorizea,/A~-
Reported: 12/08/00 l_J' 

Analysis Analysis 

Percent Total Solids: 92.2% 

ANALYTICAL•~= 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CA$ NUI!lber Analyte RL mg/kg-dry 

3,050 12/01/00 6010 12/06/00 Lead 10 30 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM331 
LIMS ID: 00-22494 
Matrix: Soil 

Sample No: TP-17-4-6 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorized{}iv · 
Reported: 12/08/00 ~ 

Percent Total Solids : 83.9% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 1.2/06/00 7439-92-1 Lead 10 30 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33J 
LIMS ID: 00-22495 
Matrix: Soil 

Sample No; TP-17-6-10 

QC Report No: CM33-Kennedy Jenks consultants 
Project: Tacoma Metals 

996098. 00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorized~/1 
Reported: 12/08/00 vv 

Analysis Analysis 

Percent Total Solids , 69.0% 

ANALYTICAL Aij\ 
RESOURCES 'il!!J 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-1 Lead 10 20 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I: 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33K 
LIMS ID: 00-22496 
Matrix: Soil 

Sample No: TP-1-2-3 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Data Release Authorized/J.4 (_,// 
Reported: 12/08/00 ~ 

Percent Total Solids: 83 . 4% 

ANALYTICAL . 
~ESOURCES~ 
INCORPORATED 

Prep 

Meth 

Prep 

Date 
Analysis 

Method 
ADalysis 

Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-1 Lead 10 120 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID; CM33L 
LIMS ID: 00-22497 
Matrix: Soil 

Sample No; TP-1-4-6 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Data Release Authorized~_../ 
Reported: 12/08/00 ~-

Analysis Analysis 

Percent Total Solids, 74.0% 

ANALYTICAL @ 
RESOURCES 'f!!l!/ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-1 Lead 10 90 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-r 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CM33M 

LIMS ID: 00-22498 
Matrix: Soil 

Sample No: TP-1-6-10 

QC Report No: CM33-Kenr1edy Jenks consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Data Release Authorize~

Reported: 12/08/00 tJ 

Analysis Analysis 

Percent Total Solids: 53.7% 

ANALYTICAL /&. 
RESOURCES ~ 
INCORPORATED 

Prep 
Meth 

Prep 
Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-1 Lead 20 30 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33N 
LIMS ID: 00-22499 
Matrix: Soil 

Sample No: TP-4-2-3 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Data Release Authorized)£)};. c_--· 
Reported: 12/08/00 ~ 

Percent Total Solids: 93 . 3% 

ANALYTICAL . 
RESOURCES WI!/ 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 
Method 

Analysis 
Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-1 Lead 10 443 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEBT 

TOTAL METALS 

Lab Sample ID: CM330 
LIMS ID: 00-22500 
Matrix: Soil 

Sample No: TP-4-4-6 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

9960 98. 00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

Data Release AuthorizediYlt~ 
Reported: J.2/08/00 U' 

Percent Total Solids: 94.0% 

ANALYTICAL ta_.. 
RESOURCES \'11) 
INCORPORATEt> 

Prep Prep 
Meth Date 

Analysis 

Method 

Analysis 
Date CAS Number Analyte RL mg/kg-dry 

3050 12/01/00 6010 12/06/00 7439-92-1 Lead 10 160 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



~NORGANJ:CS .ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM33LCS 
LIMS ID: 00-22486 
Matrix: Soil 

Data Release Authorized~C....-
Reported, 12/08/00 C,} 

BLANK SPIKE QUALITY CONTROL REPORT 

Anal.yte 

Lead 

Analysis 
Method 

6010 

QC Report No: CM33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Spike 
mg/kg-dry 

188 

996098.00 

Spike 
Added 

200 

% 

Recovery 

94.0% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VI:I 

ANALYTICAL /8\ 
RESOURCES "1!J 
INCORPORATED 

Q 



• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 11, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARJ Job: CL62 

Dear Ty: 

Please :find enclosed sample custody records and final analytical results for the above 
referenced project. Twenty-one soil samples were received on November 16, 2000. The 
samples were received in good condition and frozen once sample preps or extractions were 
completed. · 

Selected samples were analyzed for metals by EPA 6010/7000, PCB's by method 8082 and 
NWTPH-D. 

For samples TP-55-0-1 & TP-61-0-1, the PCB surrogate DCBP was outside specified QC 
criteria due to matrix interference. Sample TP-65-0-1 was used for Il}atrix spike and· matrix 
spike duplicate. The percent recovery for Aroclor 1242 was outside"specified QC limits low. 
The MS/MSD was re-extracted and found to be within criteria. The LCS's in both extraction 
batches were within QC criteria. 

Sample TP-51-0-1 was used as the QC sample for metals analysis. The duplicate analysis for 
all metals except chromium and lead .exceeded the QC criteria due to matrix effects. The 
sample consisted of sand and rocks, which made the creation of duplicate samples difficult. 
The matrix spike for copper exceeded QC limits high also due to matrix effects. The LCS 
was within specified QC limits. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. If 
you have any questions or require additional information. please contact me at your 
converuence. 

Sincerely, 
A L YTICAL RESOURCES, INC. 

ny 
ProJect Manager 
susan@arilabs.com 

SS/ss 
Enclosures 

RECEIVED 

DEC 1 3 2000 
K/J Federal Way 

K/J No/File------
Route--------Return To/By _____ _ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206·621-7523 fax 
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Chain of Custody Record & Laboratory Analysis Request • 

Paoe _,_ o1 3 Cold 
I 
cot!. , l old Tum Around Requested: s ±-d . 

Report to: --f',( L...t ----~ ProjName: ~ -·-" ~,.c;.. Analyses Requested 

Company: \....-: , ;:sa>'( / ,.:::: ,1, < Proj Number. 0, t:\ (,, I)~ B. iTI:> 

Address: 5~ S. 3:;<,-ttl .$i'" Sampler: DM \ ~ 'i _t:; I""""-- ... )/>,:,./ w1- .q~ ~ ?,. X 
() 

Phone: 2S°3 ~ 14 --o~ Shipping Method: {I_~ P"D ~ I ! 
Fax: AirBifl: i j Jt ./I ~ j ~ ·~ 

Sample Sample Sample No Con- 0 i,,) 0 
Sample ID Date Time Matrix tainers '1 ? 0.. :t' 

--n:,~: ~ t~o...;'f'::/J,/;;_· . ~,, . . tJ>./N 9.?~ -5otL -~- ·~ 1-,t \C ')(,' "f' 'v:: 

411' - ? ( - ?,..- 3 s;44 X 
"'('P..- 'S(- 4--~ e,~ ':>~ X: 
~ ·-Sl - c~~8 q·.10 ~ 

~ ~;:~-i;Z;-,;to_.~-f~::: ,-~:·: :·;*'··.· .... < -~ > •• . ' -;><: ':ti' >(· ··t ~· .. 
'-L ·. ...• hY,'t · · ,: .. ,', ,,. . -"!'!· 

"'\V, '51,- 1,- 3 .o·. ?>< x 
-t9 , ~ '2- ... A,., (p to:SD y )( 

-fl/- ~2-- (p.,.... 10 l l ·: lO X 'xJ 
411',. .:5 ?_, _, ·6 ~·t ... ,. ;(: 1,,~ '){ ¥:, V: >< 
-'\"P - 6"~ -1.--""? l \', ~ x 
,...,,-, ·- s~- 4-c,, ,,',4-6 '/.. 

-- s :;;> - (o __ ,. ~ u·.5?) -v.· 
, 

~- :::.:~:-S'a ,.:.:ro:-~r-:·~·, -:- ::· ~ .. ,., . ;. 

•.·=. ·-,2~~ 'I. -.,( 'K ~ 

"' "5""2\- -· 2-- ~ I? ~·,c::::;z:, X 
-CV - ~ - 4---~ ,-:~ x 
l-t9 - sa-ec -lD l ; \0 X 
1·~?~·~~~~)·.o·;.)~l-.. ~:~:~ . ' ... .. \ :'1,o x ~·· .!.:~ ' ··~ : ... )( "',t ',L 

... 
',. ... " 

--0' - ~5' ..-- 1..-- - "t, l·-~o y. -~ 

..-r9 - 55"" -- 4 --!o l·.4-c X X: 
"1:'V - sz;;- -(p-(0 - , l~Sb ... I/ ~I/ "- ·1-

Relinqui~~ ) Relinquished: Relinquished: 

(Signature) f\ (Signature) (Signature) 

Printed namew Printed name: Printed name: 

~t:>'O\~ . ~ .e--
Company: Company: Company: 

yD,. ~, 1. /~ -Date: Time: Date: Time: Date: Time: 

~ <, I o--o ~-.:'60 ~ 
J\ 

RtrtJ/l(} JP Received by: Received by: 

. .> 

i w:11f?~Ar1 r~ f)J\ 1 r1 
lf:Jd name: Printed name: 

. .iny: ' ~ Company: Company: \, .AQ) ;. 

Da\\ Ii \J rv'nme:\ tcD Date: Time: Date: Time: 

I 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

~ 
~~ 

A,_t,,l--

u.ou,S ,.., 
ll' ., _, 

·,,) 

·:, 

Special Instructions/Notes 

Number of Coolers: 

Cooler Temp(s): 

COC Seals Intact? 

Botues Intact? 



Chain of Custody Record & Laboratory Analysis Request 9 
P?ge L. of 3 Tum Around Requested: S+ ~ 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
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ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CL62BDL 
LIMS ID: 00-21971 
Matrix: Soil 

Data Release Authorized: cft 
Reported: 12/07/00 trf'\l f. 

Date extracted: 11/22/00 
Date analyzed: 11/29/00 23:17 
Instrument ID: ECD3 

Sample Amount: 11.0 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.4 

Sample No: TP-55-0-1 
DILUTION 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:4 
Percent Moisture: 8.4 t 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 12S4 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

156% 
87.0% 

Value 

140 
140 
990 

3,000 

1,500 
290 

140 

u 
u 

u 
u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 



ORGANICS ANALYSIS DATA SHEBT 
PCB by GC/ECD 

Lab Sample ID: CL62E 

LIMS ID: 00-21971 
Matrix: Soil 

Data Release Authorized: \.l.t 
Reported: 12/07/00 1~,{~ 

Date extracted: 11/22/00 
Date analyzed: 11/29/00 14:56 

Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

BCD3 

11.0 g-dry-wt 
4.0 mL 

7.4 

Sample No: TP-55-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/14/00 

Date Received: 11/16/00 

GPC.Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

No 
No 
Yes 
Yes 

1:1 

8.4 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor J.016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 
110.97-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

140% 

79.0% 

Value 

36 U 

36 U 
830 

2,300 E 

1,800 E 
73 u 
36 u 

ANALYT1CAL. 
RESOURCES WIJ/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confi:nnation was inadequate . 

FORM-l PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-53-0-1 

Lab Sample ID: CL62C 
LIMS ID: 00-21969 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/14/00 
Data Release Authorized:(µ 
Reported: 12/07/00 1w1[~ 

Date Received: 11/16/00 

Date extracted: ll/22/00 
Date analyzed: 11/29/00 14:21 
Instrument ID: ECD3 
Sample Amount: 11.4 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7 .8 

Reported 

CAS Number 

12674-11-2 

53469-21-9 
12672-29-6 
11097-69-l 
11096-S2-S 
11104-28-2 
11141-16-5 

in Total 

Analyte 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 35 
1242 35 
1248 35 
1254 54 
1260 46 
1221 70 
1232. 35 

PCB-Aroclor Surr~ ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

70 . 0% 
59.0% 

No 
No 
Yes 
Yes 

1:1 
4.8 % 

u 
u 
u 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

PORM•l PCB 



ORGAN~CS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CL62A 
LIMS ID: 00-21967 
Matrix: Soil 

Data Release Authorized: l. !~ 
Reported: 12/07 /00 J'l'f1[ '\ 

Date extracted: 11/22/00 
Date analyzed: 11/29/00 13:46 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
11.0 g-dry-wt 
4.0 mL 
7.1 

Sample No: TP-51-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

GP~ Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Percent Moisture: 7.9 % 

Reported in Total ug/kg Dry ~leight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
126'72-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-S Aroclor 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

89.0% 
90.5% 

Value 

36 
36 

43 
140 

140 
72 
36 

u 
u 

u 
u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 

PCB by GC./ECD 

Lab Sample ID: CL62MB 
LIMS ID: 00-23245 
Matrix: Soil 

Data Release Authorized: 1../t 

Reported: 12/07/00 r,,/1/14 

Date extracted: 12/06/00 
Date analyzed: 12/06/00 18:27 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

12.0 g-dry-wt 
4.0 mL 
NA 

Sample No: Method Blank: 

QC Report No: CL62-Kennedy Jenks 
Project: Tacoma Metals 

996098-10 
Date Sampled: NA 

Date Received: NA 

GPC. Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/k:g Dry Weight 

CAS Number Analyte Value 

Consultants 

No 
No 

Yes 
Yes 

1:1 
NA 

12674-11-2 Aroclor 1016 33 U 
53469-21-9 Aroclor 1242 33 u 
12672-29-6 Aroclor 1248 33 u 
11097-69-1 Aroclor 1254 33 u 
11096-82-5 Aroclor 1260 33 u 
11104-28-2 Aroclor 1221 67 u 
11141-16-5 Aroclor 1232 33 u 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 68.5% 
Tetrachlorometaxylene 78.8% 

Data Qualifiers 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL /8 
RESOURCES ~ 
INCORPORATE,. 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGAN:ICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sample No: Method Blank 

Lab Sample ID: CL62MB 
LIMS ID: 00-21967 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 

Data Release Authorized:lff 

Reported: 12/07/00 (,if{(ll.. 

Date extracted: 11/22/00 
Date analyzed: ll/29/00 12:36 
Instrument ID: ECD3 
Sample Amount: 12.0 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: NA 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098 .10 
NA 
NA 

GPC: Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

No 
No 
Yes 
Yes 

l:l 
NA 

12674-11-2 Aroclor 1016 33 U 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-A:roclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

114% 
110% 

33 
33 

33 
33 

67 

33 

u 
u 
u 
u 
u 
u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CL62G 
LIMS ID: 00-21973 

Matrix: Soil 

Data Release Authorized :l-1-t l 
Reported: 12/07/00 l~\1 .r 

Date extracted: 11/22/00 
Date analyzed: 11/29/00 15:31 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

9.78 g-dry-wt 
4.0 mL 
7.3 

Sample No: TP-57-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

GPC, Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 18.7% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 
l.1097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

119% 
76.0% 

Value 

710 

41 
1,400 
1,200 

290 
82 

41 

y 

u 

u 
u 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

PORM-1 PCB 



ORGANICS ANALYSIS DATA SHBBT 
PCB by GC/ECD 

Sample No: TP-59-0-1 

Lab Sample ID: CL62J 
LIMS ID: 00-21976 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Data Release Authorized: l}-r l Date Received: 11/16/00 
Reported: 12/07/00 ,}/1 v1 

Date extracted: 11/22/00 
Date analyzed: 11/29/00 16:06 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
10.4 g-dry-wt 
4.0 mL 
7.0 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 38 
1242 38 
1248 s 
1254 s 
1260 1,600 

1221 76 
1232' 38 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometa.xylene 

Data Qualifiers 

123% 
81.8% 

No 
No 
Yes 
Yes 

1:1 
12.8% 

u 
u 

E 

u 
u 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS OATA SHEET 
PCB by GC/BCD 

Sample No: TP-59-0-1. 
DILUTION 

Lab Sample ID: CL62.JDL 
LIMS ID: 00-21976 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 

Data Release Authorized: l {'r 

Reported: 12/07 /co ivl'l\ '" 

Date extracted: 11/22/00 
Date analyzed: 11/30/00 02:48 

Instrument ID: ECD3 

Sample Amount: 10.4 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 7.0 

Project: Tacoma Metals 
996098.10 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 760 
53469-21-9 Aroclor 1242 760 
l.2672-29-6 Aroc:lor 1248 13,000 
11097-69-1 Aroc:lor 1254 9,800 
l.1096-82-S A.roclor 1260 2,100 
11104-28-2 Aroclor 1221 1,500 

11141-16-5 Aroclor 1232 760 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl D 
Tetrachlorometaxylene D 

Data Qualifiers 

No 
No 
Yes 
Yes 

1:20 
12 . 8% 

u 
u 

u 
u 

ANALYTICAL e 
RESOURCES \'11) 
INCORPORATED 

J Indicates an estimated value when that resu1t is less than the 
calcu1ated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CL62N 
LIMS ID: 00-21980 
Matrix: Soil 

Data Release Authorized: 1.,(k l V 
Reported: 12/07/00 l~l1 ~ 

Date extracted: ll/22/00 
Date analyzed: 11/29/00 16:42 
Instrument ID: 
Sample .Amount: 
Final Ext Vol: 

pH: 

ECD3 

11.1 g-dry-wt 
4.0 mL 
7.3 

Sample Not TP-61-0-l 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: ll/15/00 

Date Received: 11/16/00 

GP~ Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 7.0 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroelor 1248 
11097-69-1 Aroclor 1254 
ll.096-82-S Aroc:lor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroc:lor Surrogate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Recovery 

124% 
61.0% 

Data Qualifiers 

Value 

36 u 
36 u 

710 
1,700 E 

830 
72 u 
36 u 

ANALYTICAL ,6\ 
RESOURCES 'e/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHBET 
PCB by GC/BCD 

Sample No: TP-61-0-1 
DILUTION 

Lab Sample ID: CL62NDL 
LIMS ID: 00-21980 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: 

Date Sampled: 

Data Release Authorized:<..tt ll 
Reported: 12/07/00 l-,\1 

Date Received: 

Date extracted: 11/22/00 

Date analyzed: 11/29/00 23:52 
Instrument ID: ECD3 
Sample Amount: 

Tacoma Metals 
996098.10 
11/15/00 

ll/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Final Ext Vol: 
pH: 

ll. l. g-dry-wt 
4.0 mL Cone/Dilution Factor: 
7.3 Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

139% 
60.0% 

Value 

72 
72 

770 
1,900 

910 
140 

72 

No 
No 
Yes 
Yes 

1:2 
7.0 

u 
u 

u 
u 

% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM•l PCB 



ORGANrcs ANALYS7S DATA SHEET 
PCB by GC/ECD 

Sample No: 

Lab Sample ID: CL62R 
LIMS ID: 00-21984 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Data Release Authorized: L{f, 

Reported: 12/07 /00 ll'j '1 { ,ii 

Date Received: 11/16/00 

Date extracted: 11/22/00 
Date analyzed: 11/29/00 20:57 
Instrument ID: ECD3 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: Sample Amount: 11.1 g-dry-wt 

Final Ext Vol: 4.0 mL Cone/Dilution Factor: 
pH: 7.3 Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 36 

53469-21-9 Aroclor 1242 36 

12672-29-6 Aroclor 1248 330 

11097-69-l Aroclor 1254 2,400 
11096-82-5 Aroclor 1260 350 
11104-28-2 Aroclor 1221 72 

11141-16-5 Aroclor 1232 36 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

126% 
68.2%" 

No 
No 
Yes 
Yes 

1:1 
7.2 % 

u 
u 
y 

E 

u 
u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-63-0-1 
DlLOTJ:ON 

Lab Sample ID: CL62RDL 
LIMS ID: 00-21984 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 

Data Release Authorized:~9 [/ 
Reported: 12/07/00 ,r\~ 
Date extracted: 11/22/00 
Date analyzed: 11/30/00 03:23 

Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

11.1 g-dry-wt 
4.0 mL 
7.3 

Project: Tacoma Metals 
996098.10 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analyte 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PC8-Aroclor Surrogate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Recove!Y 

130% 
70.5% 

Data Qualifiers 

Value 

72 

72 

340 

2,600 
350 
140 

72 

No 
No 
Yes 
Yes 

1:2 
7.2 % 

u 
u 
y 

u 
u 

ANALYTICAL /&.. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CL62U 
LIMS ID: 00-21988 
Matrix: Soil 

Data Release Authorized: 
Reported: 12/07/00 

Date extracted: 11/22/00 

Date analyzed: 11/29/00 21:32 

Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 

11.2 g-dry-wt 
4.0 mL 
7.6 

Sample No: TP-65-0-1 

QC Report No : 
Project: 

Date Sampled: 
Date Received: 

CL62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.10 
ll/15/00 
11/16/00 

GPC, Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 6.4 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analyte 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 
l.1141-16-S Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

81 . 5% 
91.0% 

Value 

36 u 
36 u 
36 u 
20 J 

36 u 
71 u 
36 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sam.ple No: TP-65-0-1 

Lab Sample ID: CL62UMS 
LIMS ID: 00-21988 
Matrix: Soil 

QC Report No: 
MATRIX SPIKE 

CL62-Kennedy Jenks Consultants 

Data Release Authorized: t I\' 
Reported, 12/07 /oo \ ...,t1[ .r' 

Date extracted: 11/22/00 
Date analyzed: 11/29/00 22:07 

Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

11.2 g-dry-wt 
4.0 mL 

7.6 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098.10 
11/15/00 
11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Repor~ed in Total ug/kg Dry Weight 

CAS Number Analy te Value 

No 
No 
Yes 
Yes 

1:1 
6.4 

12674-11-2 Aroclor l.016 36 U 

53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 36 u 
11097-69-1 Aroclor 1254 36 u 
11096-82-5 Aroclor 1260 36 u 
11104-28-2 Aroclor 1221 71 u 
11141-16-S Aroclor 1232 36 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 98.0% 

Tetrachlorometaxylene 99.8% 

Data QUalifiers 

% 

ANALYTICAL ta., 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

PORM-l PCB 



ORGANI:CS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-65-0-1 
SPIKE DUPLICATE 

Lab Sample ID: CL62UMSD 
LIMS ID: 00-21988 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: dt l 
Reported: 12/07/00 n·h "-
Date extracted: 11/22/00 

Date analyzed: 11/29/00 22:42 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

11.2 g-dry-wt 
4.0 mL 

7.6 

996098.10 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

GPC 

Florisil 
Acid 

Sulfur 

Cleanup: 
Cleanup: 
Cleanup: 
Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-S Aroclor 1232 

PCB-Aroclor Surrogate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Recove~ 

84.0% 
94.8% 

Data Qualifiers 

Value 

36 

36 

36 
36 

71 
36 

No 
No 
Yes 
Yes 

1:1 
6.4 % 

u 

u 
u 
u 
u 
u 

ANALYTICAL (& 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 

but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-65-0-l.-RE 

Lab Sample ID: CL62URE 
LIMS ID: 00-23245 
Matrix: Soil 

QC Report No: 
Project: 

CL62-Kennedy Jenks Consultants 
Tacoma Metals 
996098-10 

Data Release Authorized: dt l " 
Reported: 12/07/00 ,,\1 V 

Date Sampled: 11/15/00 

Date Received: 11/16/00 

Date extracted: 12/06/00 GPC .Cleanup: 
Date analyzed: 12/06/00 19:38 Florisil Cleanup: 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 

11.2 g-dry-wt 
4.0 mL 
7.6 

Reported 

CAS Number 

12674-11-2 
S3469-21-9 
12672-29-6 
11097-69-l 
11096-82-5 

11104-28-2 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Val.ue 

1016 36 
1242 36 

1248 36 
1254 36 

1260 36 
1221 71 

1232 36 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

69 . 5% 

83.2% 

No 
No 
Yes 
Yes 

l:l 

6.4 % 

u 
u 
u 
u 
u 
u 
u 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-65-0-1-RE 
MATRIX SPIKE 

Lab Sample ID: CL62UMSRE 
LIMS ID: 00-23245 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 

Data Release Authorized: d\' ( 
Reported: 12/07/00 lVl~ ~ 

Date extracted: 12/06/00 
Date analyzed: 12/06/00 20:13 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

11.2 g-dry-wt 
4.0 mL 
7.6 

Project: Tacoma Metals 
996098-10 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surro~ate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Recovery 

68 . 0% 
80.8% 

Data Qualifiers 

Value 

36 

36 
36 

36 

71 

36 

No 
No 
Yes 
Yes 

1:1 
6.4 % 

u 

u 
u 
u 
u 
u 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS .ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sample No: TP-65-0-1-RE 

Lab Sample ID: CL62UMSDRE 
LIMS ID: 00-23245 

QC Report No: 
SP:IKE DUPL:ICATE 

CL62-Kennedy Jenks Consultants 

Matrix: Soil 

Data Release Authorized: dl"{ l 
Reported: 12/07 /00 l 'r" II\, 

Date extracted: 12/06/00 
Date analyzed: 12/06/00 20:48 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
11..2 g-dry-wt 
4.0 mL 
7.6 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098-10 
11/15/00 
lJ./16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

No 
No 
Yes 
Yes 

1:1 
6.4 

12674-11-2 Aroclor 1016 36 U 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 36 u 
11097-69-1 Aroclor 1254 36 u 
11096-92-5 Aroclor 1260 36 u 
11104-28-2 Aroclor 1221 71 u 
11141-16-5 Aroclor 1232 36 u 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 66 . 2% 
Tetrachlorometaxylene 83.0% 

Data Qualifiers 

% 

ANALYTICAL . 
RESOURCES "f!I!!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANrcs ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CL62U 
LIMS ID: 00-21988 

Matrix: Soil 

Data Release Authorized: t H 
Reported: 12/07/00 trll/{t,t. 

Sample No: TP-6S-0-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Received: 11/16/00 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 11/22/00 

SAMPLE SPIKE SPIKE \ 
CONSTITUENT VALUE FOUND ADDED RBCOVBRY RPD 

MATRIX SPIKE 

Aroclor 1242 < 36 104 356 29.2% 
MATRIX SPIKE DUPLICATE 

Aroclor 1242 < 36 39 .2 356 11. 0%" 91% 

Values Reported in Total ug/kg Dry Weight 

FORM-III 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CL62URE 
LIMS ID: 00-23245 
Matrix: Soil 

Data Release Authorized: t (t 
Reported: 12/07 /00 ( W 11[ 111-

Sample No: 
QC Report No: 

Project: 

Date Received: 

IimTRIX SPIKB/SPIKB DUPLICATE RECOVERY 
Date extracted: 12/06/00 

SAMPLE SPIKE 
CONSTITUENT VALUE POUND 

MATRIX SPIKE 

Aroclor 1242 < 35 298 
MATRIX SPIKE DUPLICATE 

Aroclor 1242 < 35 300 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

TP-65-0-1-RE 
CL62-Kennedy Jenks 
Tacoma Metals 
996098-10 
11/16/00 

SPIKE % 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Consultants 

ADDED RBCOVBRY RPD 

35S 84.0% 

356 84 .4% 0.4% 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYTICAL ta.. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CL62 
LIMS ID: 00-21967 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: 1.,lY I 
Reported: 12/07 /oo \)l tll i'\. 

LABORATORY CONTROL SAMPLE SPIKB RECOVERY 
Date extracted : 11/22/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

314 

996099.10 

SPIKE 
ADDED 

333 

\ 

RECOVERY 

94 . 2% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

107% 
97.2% 



INORGANXCS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62G 
LIMS ID: 00-21973 

Matrix: Soil 

Sample No: TP-57-0-l 

QC Report No: CL62-Kennedy Jenk~ Consultants 
Project: Tacoma Metals 

9%098.10 

Date Sampled: 11/14/00 

Date Received: 11/16/00 

Data Release Authorize~~ 
Reported: 12/08/00 ~ 

Percent Total Solids: 77.2% 

Prep Prep Analysis Analysis 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 30 60 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 2 2,740 
3050 11/28/00 6010 12/05/00 7440-43-9 Cadmiwn 1 70 
3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 3 145 
3050 11/28/00 6010 12/05/00 7440-50-8 Copper 1 7,43.0 
3050 11/28/00 6010 12/05/00 7439-92-l. Lead 1.0 2,710 
CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.06 0.60 
3050 11/28/00 6010 12/05/00 7782-49-2 Seleniwn 30 40 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEBT 

TOTAL METALS 

Lab Sample ID: CL62F 
LIMS ID: 00-21972 
Matrix: Soil 

Sample No: TP-56-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098 .10 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

Data Release Authorized\:,/¥y ~ 
Reported: 12/08/00 ~ 

Prep Prep Analysis Analysis 

Percent Total Solids: 91.6% 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 30 30 u 
3050 ll/28/00 6010 12/05/00 7440-39-3 Barium 2 63 

3050 11/28/00 6010 12/05/00 7440-43-9 cadmium 1 2 

3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 3 31 

3050 ll/28/00 6010 12/05/00 7440-50-8 Copper 1 88 

3050 11/28/00 6010 12/05/00 7439-92-1 Lead 10 70 

CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.04 0.12 

3050 11/28/00 6010 12/05/00 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver 2 /. tJ 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGA.NICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CL62E 

LIMS ID: 00-21971 

Matrix: Soil 

Sample No: TP-55-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/14/00 
Date Received: 11/16/00 

Data Release Authorized/lt~ -

Reported: 12/08/00 ~ 

Percent Total Solids: 89.3% 

Prep Prep AnaJ.ysis Analysis 

ANALYTICAL a 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 2 1,080 
3050 11/28/00 6010 12/05/00 7440-43-9 Cadmium. 1 29 

3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 3 117 
3050 Jl/28/00 6010 12/05/00 7440-50-8 Copper 1 465 
3050 11/28/00 6010 12/05/00 7439-92-1 Lead 10 1,750 
CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.05 0.83 

3050 11/28/00 6010 12/05/00 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-:X: 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CL62D 
LIMS ID: 00-21970 

Matrix: Soil 

Data Release Authorize~ ~ 

Reported: 12/08/00 er-

Sample No: TP-54-0-l 

QC Report. No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.1.0 

Date Sampled: 11/14/00 
Date Received: 11/16/00 

Percent Total Solids: 90.0% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 2 242 

3050 11/28/00 6010 12/05/00 7440-43-9 cadmium 1 8 

3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 3 48 

3050 11/28/00 6010 12/05/00 7440-50-8 Copper 1 273 

3050 11/28/00 6010 12/0S/OO 7439-92-l Lead 10 410 

CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.0'1 0.98 

3050 ll/21j/OO 6010 12/05/00 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62C 
LIMS ID: 00·21969 

Matrix: Soil 

Data Release Authorized .Jkv _.,,--·· 
Reported: 12/08/00 ~ 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098 .10 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

Percent Total Solids: 94.8% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES Vi!!!/ 
INCORPORATED 

Metb Date Method Date CAS Nwnber Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38·2 Arsenic 30 30 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 2 63 
3050 11/28/00 6010 12/CS/OO 7440-43-9 Cadmium 1 l u 
3050 ll/28/00 6010 12/05/00 7440-47-3 Chromium 3 31 
3050 11/28/00 6010 • 12/05/00 7440-50-8 Copper l 40 
3050 11/28/00 6010 l.2/0S/OO 7439-92-1 Lead 10 20 
CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0 . 04 0.05 

3050 11/28/00 6010 12/05/00 7782 - 49-2 Sele.nium 30 30 u 
3050 11/28/00 6010 12/05/00 7440 - 22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RT. Reporting Limit: 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62B 
LIMS ID: 00-21968 

Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.10 

Date Sampled: 11/14/00 

Date Received: 11/16/00 

Data Release Authorized ~ -------
Reported: 12/08/00 ~ 

Percent Total Solids: 94 . 9% 

Prep Prep Analysis Analysis 

ANALYTICAL ta., 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/26/00 6010 12/05/00 7440-38-2 Arsenic 20 20 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 1 50 

3050 11/28/00 6010 12/05/00 7440-43-9 Cadmium 1.0 1.0 u 
3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 2 27 

3050 11/28/00 6010 12/05/00 7440-50-8 Copper 1. 0 38.2 

3050 11/28/00 6010 12/05/00 7439-92-1 Lead lO 38 

CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury o.os 0.06 

3050 ll/28/00 6010 12/05/00 7782-49-2 Selenium 20 20 u 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver 1 l u 

U Analyte undetected at given RL 

RL Reporting Limit 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-51-0-1 
Lab Sample ID: CL62A 
LIMS ID: 00-21967 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Data Release Authorized/XJl-
Reported: 12/08/00 {:,,J 

Date Received: 11/16/00 

Analyte 

Arsenic 
Barium 
cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

'Q' codes: 

Control Limits: 

MATRIX SPIKE QUALITY CONTROL REPORT 

Analysis Sample Spike Spike % 

Method mg/kg-dry mg/kg-dry Added Recovery 

6010 30 u 190 210 90.5% 

6010 73 257 209 88.0% 

6010 1 u 49 52 94.2% 

6010 34 74 52 76.9% 

6010 61 131 52 135% 

6010 100 300 210 95.2% 

7471 0.05 0.50 0.44 102% 

6010 30 u 200 210 95.2% 

6010 2 u 48 52 92 .3% 

N control limit not met 
H = %R not applicable, sample concentration too high 
* RPD control limit not met 

NA Not applicable - analyte not spiked 

Percent Recovery: 75-125% 
RPD: +/-20% 

FORM-V 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 

Q 

N 



INORGANIC ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62A 
LIMS ID: 00-21967 
Matrix: Soil 

Data Release Authorizedtt' . 
Reported: 12/08/00 C,/.__.--

QC 

Date 

Sample No: 
Report No: 

Project: 

Received: 

TP-51-0-1 
CL62-Kennedy Jenks 
Tacoma Metals 

996098.10 
11/16/00 

M.l\TRIX DUPLICATE QUALITY CONTROL REPORT 

Analysis Sample Duplicate 
Analyte Method mg/kg-dry mg/kg-dry RPD 

Arsenic 6010 30 u 30 u 0.0% 

Barium 6010 73 90 20.9% 

Cadmium 1>010 l u l 0.0% 

Chromium 6010 34 28 19.4% 

Copper 6010 61 83 30.6% 

Lead 6010 100 110 9.5% 

Mercury 74·n 0.05 0.07 33.3% 

Selenium 6010 30 u 30 u 0.0% 

Silver 6010 2 u 2 u 0.0% 

'O' codes: * control limit not met 

Consultants 

Control 
Limit 

+/- 30 
+/- 20 % 

+/- l 

+/ - 20 % 

+ I - 20 % 

+/- 20 % 

+/ - 0.04 

+/ - 30 

+/· 2 

L RPD not valid, alternate limit = detection limit 

FORM-VI 

ANALYTICAL. 
RESOURCES 'fJ!!/ 
INCORPORATED 

Q 

L 

" 
L 

* 

L 

L 
L 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62A 
LIMS ID: 00-21967 

Matrix: Soil 

Data Release Authorized~ 
Reported: 12/08/00 ~-

Sample No: TP-51-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996096 .10 

Date Sampled: 11/14/00 
Date Received: 11/16/00 

Percent Total Solids: 92.3% 

Prep Prep Analysis Analysis 

ANALYTICAL (& 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium ::?. 73 
3050 11/28/00 6010 12/0S/00 7440-43-9 Cadmium 1 1 u 
3050 11/28/00 6010 12/05/00 7440-47-3 ChromilJll\ J 34 

3050 11/28/00 6010 ... 12/05/00 7440-S0-8 Copper 1 61 
3050 11/28/00 6010 12/05/00 7439-92-1 Lead 10 100 
CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0 . 04 o.os 
3050 11/28/00 6010 12/05/00 778?..-49-:'.l Selenium '30 30 u 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

H.L Reporting Limit 

FORM-I 



TOTAL DIESEL HYDROCARBONS COMPOOND SUMMARY 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Matrix: Soil QC Report No: CL62 

LIMS ID 

00-21967MB 
00-21967LC 
00-21967 
00-21968 
00-21968 
00-21968 
00-2196.9 
00-21969 
00-21970 
00-21971 
00-21972 
00-21973 
00-21974 

00-21976 
00-21978 
00-21980 
00-21981 
00-21982 
00-21984 
00-21985 
00-21986 
00-21988 

Lab ID Extracted Client ID MeAra.ch 

112300MB 11/20/00 Method Blank 104% 

ll2300LC 11/20/00 Lab Control 84% 

CL62A 11/20/00 TP-51-0-l 96% 

CL62B 11/20/00 TP-52-0-1 105% 

CL62B-MS 11/20/00 TP-52-0-1-MS 100% 

CL62B-MSD 11/20/00 TP-52-0-1-MSD 65% 

CL62C 11/20/00 TP-53-0-l 60% 

CL62C-DP 11/20/00 TP-53-0-1-DP 90% 

CL62D 11/20/00 TP-54-0-1 98% 

CL62B 11/20/00 TP-55-0-1 D 

CL62F 11/20/00 TP-56-0-1 80% 

CL62G 11/20/00 TP-57-0-1 D 

CL62H 11/20/00 TP-58-0-l 78% 

CL62J 11/20/00 TP-59-0-1 100% 

CL62L 11/20/00 TP-60-0-1 110% 

CL62N 11/20/00 TP-61-0-1 110% 

CL620 11/20/00 TP-61-2-3 D 

CL62P 11/20/00 TP-62-0-1 90% 

CL62R 11/20/00 TP-63-0-1 90% 

CL62S 11/20/00 TP-63-2-3 70% 

CL62T 11/20/00 TP-64-0-1 87% 

CL62U 11/20/00 TP-65-0-1 72% 

(MeArach) = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
{56-114) (21-130) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

Pagel for CL62 

FORM-II TPHD 

TOT OUT 

0 
0 

0 
0 
0 

0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 



TOTAL DIESEL RANGB HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FXD 

Sample No: TP-52-0-1 

Lab Sample ID: CL62B 
LIMS ID: 00-21968 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.l.O 
Date Received: 11./16/00 

Data Release Authorized: \~ 
Reported: ll/30/00 ~\\\1)0\ 

MATRIX SPIKE/SPIKE D'O'PLICATE RECOVERY 
Date extracted: 11/20/00 
Date analyzed: 11/25/00 

CONSTITUENT 

MATRIX SPIKE 
Diesel Range Hydrocarbons 

MATRIX SPIKE DUPLICATE 
Diesel Range Hydrocarbons 

SAMPLE SPIKE 
VALUB VALUE 

85.8 B 172 

85.8 B 299 

TPRd Surrog ate Recovery 

Matrix Spike 
Matrix Spike Dup 

Methylarachidate 
Methylarachidate 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDEO 

105 

105 

100% 
65.0% 

% 

RECOVERY 

82 .1% 

203% 

RPD 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

84 . 8% 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPBD Range Cl2 to C24 by GC/FID 

Lab Sample ID: CL62SB 
LIMS ID: 00-21967 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: r'\f:-\~ 
Reported: 11/30/00 cfµ \<'(.ry 

LABORATORY CONTROL SAMPLB RECOVERY REPORT 
Date extracted: 11/20/00 
Date analyzed: 11/23/00 

CONSTITUXNT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 84.0%" 

996098.10 

SPIKE 
FOUND 

113 

Values reported in ppm (mg/kg} on a dry weight basis . 

FORM-III 

SPIKB 
ADDED 

100 

\ 

RECOVERY 

113% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



TOT.AL DiESBL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FIP 
and Motor Oil 

LIMS ID: 00-21980 QC Report No: 
Matrix: Soil Project: 

Data Release Authorized: t'h~~ Date Received: 

Reported: 11/30/00 \.,i{..'~'J 

CL62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.10 

11/16/00 

ANALYTICAL ~ 
RESOURCES \!I 
INCORPORATED 

Date Date Dilution Diesel *lfC Motor Oil Surrogate 

Lab IO Sample ID Extracted Analyzed Factor Range ID Range Recovery 

CL62N TP-61-0-1 11/20/00 11/25/00 1:10 3,700 B NO 1,900 110% 
CL620 TP-61-2-3 11/20/00 11/28/00 1:20 8,500 B NO 2,300 D 
CL62P TP-62-0-1 11/20/00 11/28/00 l:S 320 B NO 910 90.0% 

CL62R TP-63-0-1 J.1/20/00 11/25/00 1:10 340 B NO l.,100 90.0% 

CL62S TP-63-2-3 11/20/00 11/25/00 1:10 860 B NO 2,100 70.0% 
CL62T TP-64-0-J. 11/20/00 11/25/00 1:1 150 B NO 330 87.0% 

CL62U TP-65-0-1 ll./20/00 11/25/00 1:1 5.3 u 11 u 72.0% 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Araoh1date. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation on total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

U Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit . 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-l. TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

ANALYTICAL/&:. 
RESOURCES~ 
INCORPORATED 

LIMS ID: 00-21967 
Matrix: Soil 

QC Report No: 
Project: 

CL62-Kennedy Jenks Consultants 

Tacoma Metals 
996098.10 

Data Release Authorized: ~QV 
Reported: 11/30/00 ~\~\1>0 

Date Received: 11/16/00 

Date Date Dilution Diesel ~HC Motor Oil 

Lab ID Sample IO Extracted Analyzed Factor Range ID Ranc1 e 

CL62MB Method Blank ll/20/00 11/23/00 1:1 7.6 NO 10 u 
CL62A TP-Sl-0-l. 11/20/00 11/25/00 1:1 35 B NO 100 

CL62B TP-52-0-1 11/20/00 11/25/00 l:S 86 B MOIL 440 

CL62C TP-53-0-1 11/20/00 11/28/00 1:10 690 B NO 700 

CL62CD TP-53-0-1-DUPL 11/20/00 11/28/00 1:10 930 B NO 970 

CL62D TP-54-0-1 11/20/00 11/25/00 1:1 160 B NO 310 

CL62E TP-SS-0-1 11/20/00 ll/28/00 1:50 1,700 B NO 6,300 

CL62F TP-S6-0-1 11/20/00 11/25/00 l:l 16 B NO 54 

CL62G TP-57-0-1 11/20/00 11/25/00 1:20 2,200 B NO 4,700 

CL62H TP-58-0-1 ll/20/00 11/25/00 l:l 11 B NO 10 u 
CL62J TP-59-0-1 11/20/00 11/28/00 1:10 520 B NO 1,200 

CL62L TP-60-0-1 11/20/00 11/28/00 1:10 980 B NO 1,700 

Values reported in ppm {mg/kg) on a dry weight basis. 

Surrogate is Metbyl-Arachidate. 

Surrogate 

Recovery 

104% 
96.0% 

105% 
60.0% 
90.0% 
98.0% 
D 

80.0% 
D 

78.0% 

100% 
110% 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

u Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit . 
S No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract. 

E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank . 

FORM-1 TPHD 



Matrix: 

LIMS ID 

00-21967MB 
00-21967SB 
00-21967 
00-21969 
00-21971 
00-21971DL 
00-21973 
00-21976 
00-21976DL 
00-21980 
00-219SODL 
00-21984 
00-21984DL 
00-21988 
00-21988MS 
00-21988MSD 
00-23245MB 
00-23245SB 
00-23245 
00-2324SMS 
00-2324SMSD 

SOIL AROCLOR SURROGATE SUMMARY 

Soil QC Report 
Project: 

Lal> ID Client ID 

112200MB Method Blank 
112200SB Lab Control 
CL62A TP-51-0-1 
CL62C TP-53-0-1 
CL62E TP-55-0-1 
CL62E TP-55-0-1-DL 
CL62G TP-57-0-1 
CL62J TP-59-0-1 
CL62J TP-59-0-1-DL 
CL62N TP-61-0-l 
CL62N TP-61-0-l-DL 
CL62R TP-63-0-1 
CL62R TP-63-0-1-DL 
CL62U TP-65-0-1 
CL62U TP-65-0-1-MS 
CL62U TP-65-0-1-MSD 
120600MB Method Blank 
120600SB Lab Control 
CL62URE TP-65-0-lRE 
CL62URE TP-65-0-lRE-MS 
CL62URE TP-65-0-lRE-MSD 

(TCMX) = Tetrachloro-m-xylene 
(DCBP) = Decachlorobiphenyl 

No: CL62 
Tacoma Metals 
996098.10 

TCMX # 

110% 
97.2% 
90.5% 
59.0% 
79.0% 
87.0% 
76.0% 

81..8% 

D 
61.0% 
60.0% 
68.2% 

70.5% 
91.0% 
99.8% 
94 .8% 
78.8% 

73 .0% 

83.2% 
80.8% 
83.0% 

QC LIMITS 

{34-128) 
{39-132) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D surrogate Compound diluted out 

Page 1 for CL62 FORM-II PCB 

DCBP # 

114%-
107% 

s9.oi 
70.0% 

140% * 
156% * 
119% 
123% 

D 

124% 
139% * 
126% 
130% 

81. 5% 

98.0% 

84.0% 
68.5% 

64.0% 
69.5% 
68.0% 

66.2% 

ANALYTICAL ta. 
RESOURCES ~ 
INCORPORATED 

TOT OUT 

0 

0 

0 
0 
l 

1 

0 
0 

0 

0 

l 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 



ORGANrcs ANALYSrs DATA SHEET 
PCB by GC/ECD 

ANALYTICAL/&. 
RESOU RCES ':ff!!!) 
INCORPORATED 

Lab Sample ID: CL62 
LIMS ID: 00-23245 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: ~t { 

Reported: 12/07/00 ( .,(~ I\ 

LABORATORY CONTROL SAMPLE SPIRE RECOVERY 
Date extracted: 12/06/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

255 

996098-10 

SPIKE 
ADDED 

333 

% 

RECOVERY 

76 . 5% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometa.xylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

64.0% 
73.0% 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62H 

LIMS ID: 00-21974 

Matrix: Soil 

Sample No: TP-58-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project, Tacoma Metals 

996098 .10 

Date Sampled: 11/15/00 

Date Received: 11/16/00 

Data Release Authorized.I~ ~ -
Reported: 12/08/00 Y(~ 

Percent Total Solids: 95 . 0% 

Prep Prep Analysis Analysis 

ANALYTICAL .!IW'-i 
RESOURCES~ 
INCORPORATED 

Metb Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 2 45 

3050 11/28/00 6010 12/05/00 7440-43-9 Cadmium l 1 u 
3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 3 29 

3050 11/28/00 GOlO 12/05/00 7440-50-8 Copper 1 21 

3050 11/28/00 6010 12/05/00 7439-92-1 Lead 10 10 u 
CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.05 0.06 

3050 11/28/00 6010 12/05/00 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver i 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANrcs ANALYSIS DATA SHBET 
TOTAL METALS 

Lab Sample ID: CL62I 
LIMS ID: 00-21975 

Matrix: Soil 

Data Release Authorizec:tJ:i. _ 
Reported: 12/08/00 lJ!rL---""' 

Sample No: TP-58-2-3 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/15/00 

Date Received: 11/16/00 

Percent Total Solids: 87.2% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES "1J/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 2 602 

3050 11/28/00 6010 12/05/00 7440-43-9 Cadmium 1 17 

3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 3 105 

3050 11/28/00 601() 12/05/00 7440-50-8 Copper 1 2,070 

3050 11/28/00 6010 12/05/00 7439-92-1 Lead 10 2,340 

CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 2 62 

3050 11/28/00 6010 12/05/00 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS .ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CL62J 
LIMS ID: 00-21976 

Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.lO 
Date Sampled: 11/15/00 

Date Received: ll/16/00 

Data Release Authorizedifitr ~ 
Reported: 12/os/oo fl,)' 

Percent Total Solids: 85.8% 

Prep Prep Analysis Anal.ysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 30 40 

3050 11/28/00 6010 12/05/00 7440-39-3 Barium 2 871 

3050 11/28/00 6010 12/05/00 7440-43-9 Cadmium 1 34 

30SO 11/28/00 6010 12/05/00 7440-47-3 Chromiwn 3 173 

30SO 11/28/00 6010 12/05/00 7440-50-8 Copper 1 3,010 

3050 11/28/00 6010 12/05/00 7439-92-1 Lead 10 2,250 

CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.06 1.55 

3050 11/28/00 6010 12/0S/OO 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver 2 2 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEBT 

TOTAL METALS 

Lab Sample ID: CL62K 
LIMS ID: 00-21977 

Matrix: Soil 

Sample No: TP-59-2-3 

QC Report. No: CL62-Kennedy Jenks Consult.ants 
Project.: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

Data Release Authorizedt~ __.----
Reported: 12/08/00 "t:._,J~ 

Prep Prep Analysis Analysis 

Percent Total Solids: 91. 0% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 ll/28/00 6010 12/05/00 7440-39-7. Arsenic 30 30 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 2 194 
3050 ll/28/00 6010 12/05/00 7440-43-9 Cadmiwn 1 9 

3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 3 35 

3050 11/28/00 6010 12/05/00 7440-50-8 Copper 1 388 

3050 11/28/00 6010 12/05/00 7439-92-1 Lead 10 350 

CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0 . 04 0.22 

3050 11/28/00 6010 12/05/00 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/05/00 7440-22-4 Silver 2 2 u 

U Analyte undet.e.cte.d at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHBET 

TOTAL METALS 

Lab Sample ID: CL62L 

LIMS ID: 00-21978 

Matrix: Soil 

Sample No: TP-60-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/15/00 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Date Received: 11/16/00 

Data Release Authorizcd.t}i,~ 

Reported: 12/08/00 Q,/ 
Percent Total Solids: 85 .1% 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

30SO ll/28/00 6010 12/06/00 7440-38-2 Arsenic 30 50 
30SO 11/28/00 6010 12/06/00 7440-39-3 Barium 2 1,050 

3050 11/28/00 6010 12/06/00 7440-43-9 Cadmium 1 30 
3050 11/28/00 601.0 12/06/00 7440-47-3 Chromium 3 225 

3050 11/28/00 6010 12/06/00 7440-50-8 Copper 1 2,330 

3050 11/28/00 6010 12/06/00 7439-92-1 Lead 10 10,800 

CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 2 ?7 

3050 11/28/00 6010 12/06/00 7782-49-2 Selenium 30 40 

3050 11/28/00 6010 12/06/00 7440-22-4 Silver 2 2 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-:X: 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CL62M 
LIMS ID: 00-21979 

Matrix: Soil 

Data Release Authorized~~ 
Reported: 12/08/00 l_J 

Sample No: TP-60-2-3 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

Percent Total Solids: 73.9% 

Prep Prep Ailalysis Analysis 

ANALYTICAL /& 
RESOURCES "8J 
INCORPORATED 

Meth Date Method Date CAS Nuxnber Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/06/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/06/00 7440-39-3 Barium 2 1,410 

3050 11/28/00 6010 12/06/00 7440-43-9 Cadmium 1 20 

3050 11/28/00 6010 12/06/00 7440-47-3 Chromium 3 99 

3050 11/28/00 6010 12/06/00 7440-50-8 Copper 1 773 

3050 11/28/00 GOlO 12/06/00 7439-92-1 Lead 10 3,260 

CLP 11/28/00 74 71 12/06/00 7439-97-6 Mercury 0.05 1.41 

3050 11/28/00 6010 12/06/00 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/06/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62N 
LIMS ID: 00-21980 
Matrix: Soil 

Data Release Authorizea /1i- ~ 
Reported: 12/08/00 /~ 

Sample No: TP-61-0-l 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

Percent Total Solids: 93.1% 

Prep Prep Analysis Analysis 

ANALYTICAL ta.. 
RESOURCES 'WJ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/06/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/06/00 7440-39-3 Barium 2 377 

3050 11/28/00 6010 12/06/00 7440-43-9 Cadmium l 10 

3050 11/28/00 6010 12/06/00 7440-47-3 Chromium 3 53 

3050 11/28/00 6010 12/06/00 7440-50-8 Copper 1 356 

3050 11/28/00 6010 12/06/00 7439-92-1 Lead 10 4,810 

CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0 . 04 0.76 

3050 11/28/00 6010 12/06/00 7782-49-2 Selenium 30 30 u 
3050 ll/28/00 6010 12/06/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-61-2-3 

Lab Sample ID: CL620 
LIMS ID: 00-21981 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.10 
Date Sampled, ll/l5/oo 

Date Received: 11/16/00 

Data Release AuthorizedPh,(_./-
Reported: 12/08/00 ~-

Percent Total Solids: 

Prep Prep Analysis Analysis 

89 . 5% 

ANALYTICAL /&, 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/06/00 7440·38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/06/00 7440-39-3 Barium 2 352 

3050 11/28/00 6010 12/06/00 7440-43-9 Cadmiwn 1 l 

3050 11/28/00 6010 12/06/00 7440-47-3 Chromium 3 25 

3050 11/28/00 6010 12/06/00 7440-50-8 Copper ... 40 

3050 11/28/00 6010 12/06/00 7439-92-1 Lead 10 80 

CLP ll/28/00 7471 12/06/00 7439-97-6 Mercury 0 . 05 0.23 

3050 11/28/00 6010 12/06/00 7782-49-2 Sele.nium 30 30 u 
3050 ll/28/00 6010 12/06/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CL62P 
LIMS ID: 00-21982 
Matrix: Soil 

Data Release Authorized.111 ,_,/ 

Reported: 12/08/00 ~ 

Sample No: TP-62-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
uate Sampled: 11/15/00 

Date Received: 11/16/00 

Percent Total Solids: 89 . 8% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/06/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/06/00 7440-39-3 Barium 2 201 

3050 11/28/00 6010 12/06/00 7440-43-9 cadmium 1 5 

30SO 11/28/00 6010 12/06/00 7440-47-3 Chromium 3 72 

3050 11/28/00 6010 12/06/00 7440-50-8 Copper 1 208 

3050 11/28/00 6010 12/06/00 7439-92-1 Lead 10 420 

CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0 . 04 0.92 

3050 11/28/00 6010 12/06/00 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/06/00 7440-22-4 Silver 2 2 

u Analyte undetected at given RL 

RL Reporting Limit 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62Q 
LIMS ID: 00-21983 

Matrix: Soil 

Data Release Authorizen.LJ:1x. 
Reported: 12/08/00 ~ 

Sample No: TP-62-2-3 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/15/00 

Date Received: 11/16/00 

Percent Total Solids: 83.9% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/06/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/06/00 7440-39-3 Barium 2 265 

3050 11/29/00 6010 12/06/00 7440-43-9 cadmium 1 11 

3050 11/28/00 6010 12/06/00 7440-47-3 Chromium 3 283 
3050 11/28/00 6010 ··12/06/00 7440-50-8 Copper l 407 
3050 11/28/00 6010 12/06/00 7439-92-1 Lead 10 800 
CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.05 2.05 

3050 11/28/00 6010 12/06/00 7782 - 49-2 SelE!nium 30 30 u 
3050 11/28/00 6010 12/06/00 7440-22-4 Silver 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62R 
LIMS ID: 00-21984 

Matrix: Soil 

Data Release Authorized~~ 
Reported: 12/08/00 tJ' 

Sample No: TP-63-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/15/00 

Date Received: 11/16/00 

Percent Total Solids: 92.2% 

Prep Prep Analysis Analysis 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/06/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/06/00 7440-39-3 Barium 2 584 
3050 11/28/00 6010 12/06/00 7440M43-9 Cadmium 1 38 
3050 11/28/00 6010 12/06/00 7440-47-3 Chromium 3 61 

3050 ll/28/00 6010 12/06/00 7440-50-8 Copper J. 304 

30SO 11/28/00 6010 12/06/00 7439-92-1 Lead 10 700 
CLP 11/28/00 7471 12/06/00 7439M97-6 Mercury 0 . 04 0.37 

3050 11/28/00 6010 12/06/00 7782-49-2 Selenium 30 30 u 
3050 11/28/00 6010 12/06/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I: 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CL6/.S 
LIMS ID: 00-21985 
Matrix: Soil 

Data Release Authorizect(Yk ~ 
Reported: 12/08/00 l}""--"""" 

Sample No: TP-63-2-3 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

Percent Total Solids : 8 7 .3% 

Prep Prep Analysis Analysis 

ANALYTICAL tJiiiA 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/leg-dry 

3050 ll/28/00 6010 12/07/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/07/00 7440-39-3 Bariwn 2 637 

3050 11/28/00 6010 12/07/00 7440-43-9 Cadmium 1 50 

3050 ll/28/00 6010 12/07/00 7440-47-3 Chromium 3 64 

3050 ll/28/00 60JO 12/07/00 7440-50-8 Copper 1 299 

3050 11/28/00 6010 12/07/00 7439-92-1 Lead 10 1,800 

CLP 11/28/00 7471 12/06/00 7439-97-6 ·· Mercury 0.04 0.24 

3050 11/28/00 6010 12/07/00 7782-49-2 Selenium 30 30 

3050 11/28/00 6010 12/07/00 7440·22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting LimiL 

FORM-I 



lNORGANlCS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-64-0-1 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CL62T 
LIMS ID: 00-21986 

Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: 

Date Sampled: 
Date 

Data Release Authorized~ ~ 
Reported: 12/08/00 ~ 

Prep Prep Analysis Analysis 

Received: 

Meth Date Method Date CAS Number 

3050 11/28/00 6010 12/07/00 7440-38-2 

3050 11/26/00 601C 12/07/00 7440-39-3 

3050 11/28/00 6010 12/07/00 7440-43-9 

3050 11/28/00 6010 12/07/00 7440-47-3 

3050 11/28/00 6010 12/07/00 7440-50-8 

3050 11/28/00 6010 12/07/00 7439-92-1 

CLP 11/28/00 7471 12/06/00 7439-97-6 

3050 11/28/00 6010 12/07/00 7782-49-2 

3050 11/28/00 6010 12/07/00 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Tacoma Metals 
996098.10 

11/15/00 

11/16/00 

Percent Total Solids : 

Analyte RL 

Arsenic 30 

Barium 2 

Cadmium l 

Chromium 3 

Copper l 

Lead 10 
Mercury 0.04 

Selenium 30 
Silver 2 

92 .8% 

mg/kg-dry 

30 u 
163 

5 

31 

459 

450 

0.98 

30 u 
2 u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62U 
LIMS ID: 00-21988 
Matrix: Soil 

Sample No: TP-65-0-1 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

Data Release Authorizeti)}~ 
Reported: 12/08/00 @..J 

Prep Prep Analysis Analysis 

Percent Total Solids: 92.8% 

ANALYTICAL ,il\ 
RESOURCES \f!!I!/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/07/00 7440-38-2 Arsenic 30 30 u 
3050 11/28/00 6010 12/07/00 7440-39-3 Barium 2 58 
3050 11/28/00 6010 12/07/00 7440-43-9 cadmium l 1 u 
3050 11/28/00 6010 12/07/00 7440-47-3 Chromium 3 28 
3050 11/28/00 6010 ' 12/07/00 7440-50-8 Copper 1 19 
3050 11/28/00 6010 12/07/00 7439-92-1 Lead 10 10 u 
CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.05 o.os 
3050 11/28/00 6010 12/07/00 7782-49-2 Selenium 30 30 u 
3050 ll/28/00 6010 12/07/00 7440-22-4 Silver 2 2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62MB 

LIMS ID: 00-21968 

Matrix: Soil 

Sample No; Method Blank 

QC Report No: 
Project: 

Date Sampled: 

CL62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.10 

NA 

Date Received: NA 

Data Release Authorized/J\t / . 

Reported: 12/08/00 Q_}~ 

Prep Prep Analysis Analysis 

Percent Total Solids: NA 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 2 2 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 0.2 0.2 u 
3050 11/28/00 6010 12/0S/OO 7440-43-9 Cadmium 0.1 0.1 u 
3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 0.2 0.2 u 
3050 11/28/00 6010 12/05/00 7440-50-8 Copper 0.1 0.1 u 
3050 11/28/00 6010 12/05/00 7439-92-1 Lead l l u 
CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.05 0.0~ 0 

.'3050 11/28/00 6010 12/05/00 7782-49-2 Selenium 2 2 u 
3050 11/28/00 6010 12/05/00 7440-22-4 silver 0.2 0.2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62LCS 
LIMS lD: 00-2l968 

Matrix: Soil 

Data Release Authorize~~
Reported: 12/08/00 ~v--

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis 

Analyte Method 

Arsenic 6010 

Barium 6010 

Cadmium 6010 

Chromium 6010 

Copper 6010 

Lead 6010 

Mercury 7471 

Selenium 6010 

Silver 6010 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Spike Spike % 

mg/kg-dry Added Recovery 

194 200 97.0% 
174 200 87.0% 

45.2 50.0 90.4% 

45.7 50.0 9l.4% 
43.1 50.0 86.2% 

189 200 94. 5% 
0.98 1. 00 98.0% 

197 200 98.5% 

44.0 so.o 88.0% 

'Q' codes, N ~ control limit not met 

Control Limits: 80-120% 

FORM-VII 

ANALYTICAL & 
RESOURCES~ 
INCORPORATED 

Q 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: Method Blank 

Lab Sample ID: CL62MB 
LIMS ID: 00-21968 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.10 
Date Sampled: NA 

Date Received: NA 

Data Release Authorized~~ 
Reported: 12/08/00 u~ 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES WI!/ 
INCORPORATED 

Meth Oate Method Date CAS Number Analyte RL mg/kg-dry 

3050 11/28/00 6010 12/05/00 7440-38-2 Arsenic 2 2 u 
3050 11/28/00 6010 12/05/00 7440-39-3 Barium 0.2 0.2 u 
3050 11/28/00 6010 12/05/00 7440-43-9 Cadmium 0.1 0.1 u 
3050 11/28/00 6010 12/05/00 7440-47-3 Chromium 0 . 2 0.2 u 
3050 11/28/00 6010 12/05/00 7440-50-8 Copper 0.1 0.1 u 
3050 11/28/00 6010 12/05/00 7439-92-l Lead 1 1 u 
CLP 11/28/00 7471 12/06/00 7439-97-6 Mercury 0.05 0.05 u 
3050 11/28/00 6010 12/05/00 778~-49-2 Selenium 2 2 u 
30SO 11/28/00 6010 12/05/00 7440-22-4 Silver 0.2 0.2 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-r 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CL62LCS 

LIMS ID: 00-21988 

Matrix: Soil 

Data Release Authori~ed\~ _ 

Reported: 12/08/oo l.J'~ 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis 

Analyte Method 

Arsenic 6010 
Barium 6010 

cadmium 6010 
Chromium 6010 

Copper 6010 

Lead 6Q_10 

Mercury 7471 

Selenium 6010 
Silver 6010 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Spike Spike % 
mg/kg-dry Added Recovery 

195 200 97.5% 

201 200 100% 
50.4 50.0 101% 

50.0 50.0 100% 

49.4 50,0 99.8% 

195 200 97.5% 
o.98 1.00 98.0% 

197 200 98.5% 
48.2 50.0 96.4% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VII 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Q 



9 Analytical Resources, Incorporated 
Analytical Chemists a;)d Consultants 

December 13, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CL64 

Dear Ty: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Ten soil samples were received in good condition on November 16, 
2000. Selected samples were placed on hold at -18 degrees celcius pending further 
instruction. 

Selected samples were analyzed for diesel and motor oil range hydrocarbons and were 
determined referencing WDOE m~thod NWTPH-Dx. 

The surrogate methyl-arachidate was diluted out on sample TP-55-2-3. No other analytical 
complications were noted. Quality control analysis results are included for your review. 
Copies of the reports and all associated raw data will be kept on file at ARI. If you have any 
questions or require additional infonnation, please contact me at your convenience. 

Sincerely, 

ANALYTICAL RESOURCES~ rNC. 

Susan Snyder 
Project Manager 
susan@arilabs.com 
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TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHO Range C12 to C24 by GC/FID 
and Motor Oil 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

LIMS ID: 00-21989 
Matrix: Soil 

QC Report No: CL64-Kennedy Jenks Consultants 
Project: 

Data Release Authorized: i.\ \00 Date Received: 
Reported: 12/04/00 ~ 0·\ 

Tacoma Metals 
996098 .10 
11/16/00 

Dace Date Dilution Diesel 

Lab ID sample ID Extracted Analyzed Factor Range 

CL64MB Method Blank 11/22/00 11/28/00 l:l 5.0 u 
CL64A TP-52-4-6 11/22/00 ll/28/00 l:l 240 

CL64B TP-S2-6-10 11/22/00 11/28/00 1:4 730 

CL64C TP-55-2-3 11/22/00 11/30/00 1:20 2,000 

CL64D TP-55-4-6 11/22/00 11/30/00 1:10 1,700 

CL64E TP-SS-6-10 11/22/00 11/30/00 1:10 2,400 

CL64F TP-S7-2-3 11/22/00 11/28/00 1:1 66 
CL64G TP-57-4-6 11/22/00 11/28/00 1:1 170 
CL64MB Method Blank 11/30/00 12/01/00 1:1 5.0 u 
CL64H TP-57-6-10 11/22/00 11/28/00 1:1 88 

CL64HR TP-57-6-10 11/30/00 12/01/00 1:1 98 

CL64I TP-61-4-6 11/22/00 11/28/00 1:1 120 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

•MC Mot.or Oil Surrogate 

ID Range Recovery 

10 u 102% 
NO 140 48.0% 
NO 870 56.0% 
NO 8,000 D 
NO 6,500 50.0% 
NO 12,000 90.0% 
NO 98 77.0% 

NO 200 69.0% 
10 u 100% 

NO 350 33.0% 
NO 680 52.0% 
NO 87 95.0% 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

U Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPBD 



TOTAL DIESEL RANGE HYDROCARBONS 
NW'l'PHD Range C12 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-21997 
Matrix: Soil 

QC Report No: CL64-Kennedy Jenks 

Data Release Authorized: ,>..\'60 \ 
Reported: 12/04/00 ~\~ 

nate 

Lab ID Sample ID Bxt.racted 

CL64ID TP-61-4-6-DUPL 11/22/00 

CL64J TP-63-4-6 11/22/00 

Project: Tacoma Metals 
996098.10 

Date Received: 11/16/00 

Dat.e Dilut.ion Diesel 

Analyzed Factor Ranqe 

11/28/00 1:1 120 
11/28/00 1:1 240 

Values reported in ppm (mg/kg) on a dry weight basis. 

Surrogate is Methyl-Aracbidate. 

•HC 

ID 

NO 
NO 

Consultants 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Motor Oil Surrogate 

Range Recovery 

87 92.0% 

640 71.0% 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 

Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

U Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit . 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 

NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank . 

FORM-1 TPHD 



TOTAL D~BSEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Lab Sample ID: CL64SB 
LIMS ID: 00-21989 
Matrix: Soil 

QC Report No: CL64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: \IA\00 
Reported: 12/04/00 ~ ,'r 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 11/22/00 

Date analyzed: 11/28/00 

CONSTITO'BNT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 96 . 0%-

996098.10 

SPIKE 
FOUND 

109 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

100 

% 

RECOVERY 

109%-

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 

Lab Sample ID: CL64SB 
LIMS ID: 00-21996 
Matrix: Soil 

QC Report No: CL64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: \\A\ d) 
Reported: 12/04/00 (p \'r' 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 11/30/00 
Date analyzed: 12/01/00 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPRd Sur~ogate Recovery 

Methylarachidate 93 . 0% 

996098.10 

SPIKE 
FOUND 

l.l.O 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

SPIKE 
ADDED 

100 

\ 
RECOVERY 

ll.0% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



Matrix: 

L:IMS I:D 

00-21989MB 
00-21989LC 
00-21989 
00-21990 
00-21991 
00-21992 
00-21993 
00-21994 
00-21995 
00-21996MB 
00-21996LC 
00-21996 
00-21996 
00-21997 
00-21997 
00-21998 

Page 1 for 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

ANALYTICAL e 
RESOURCES~ 
INCORPORATED 

Soil QC Report No: CL64 

Lab ID Extracted Client :ID MeArach 

112800MB 11/22/00 Method Blank 102% 

112BOOLC 11/22/00 Lab Control .96% 

CL64A 11/22/00 TP-52-4-6 48% 

CL64B 11/22/00 TP-S2-6-10 56% 

CL64C 11/22/00 TP-55-2-3 D 

CL64D 11/22/00 TP-55-4-6 50% 

CL64H ll/22/00 TP-55-6-10 90% 

CL64F ll/22/00 TP-57-2-3 77% 

CL64G 11/22/00 TP-57-4-6 69% 

120100MB 11/30/00 Method Blank 100% 

120100LC 11/30/00 Lab Control 93% 

CL64H 11/22/00 TP-57-6-10 33% 

CL64H-RE 11/30/00 TP-57-6-10-RE 52% 

CL64I ll/22/00 TP-61-4-6 95% 

CL64I-DP ll/22/00 TP-61-4-6-DP 92% 

CL64J 11/22/00 TP-63-4-6 71% 

(MeArach) = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(56-114) (21-130) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring compound diluted out 

CL64 

FORM-:II TPHD 

TOT OUT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b030.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
I nstrument: fid3b.i 

ARI ID: CL64 MBS 11/22 ~ci S\am.A. 
Client ID: 

Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 

Injection: 28-NOV-2000 19:03 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-1B RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
=~--~=~================================================~============~=================== 
Toluene 
cs 
Solvent Peak 
ClO 
Cl2 
Cl4 
Cl6 
ClB 
o -Terph Surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
CJO 
Filter Peak 
C32 
C34 
C36 
C38 
C40 

5.2-: 
5,0-: 
4.8~ 
4.6~ 
4.4-: 
4.2~ 
4,0-: 

3.~ 
3.6~ 
3.-4-: 
3.2~ 

1. 779 
2.150 
2.912 

4.784 
5.065 

5.692 
5.848 

6.550 

7.297 

8.685 

-0.035 
0.008 

-0.029 

-0.001 
-0.038 

-0.001 
-0.004 

-0.006 

0.014 

0.015 

7270 
5727 
3511 

474071 
3248 

382391 
999 

2181 

1286 

579 

627976 
383407 
176849 

13075076 
205390 

13955733 
132242 

143719 

118445 

115730 

GAS (Tol-C12) 
DIESEL (Cl2-C24} 

M.OIL (C24-C38) 

5709668 
2086426 
2249561 

Me-Arach Surrogate Rec ~ 
o-Terphenyl Surrogate Re = 97% 

HPi890 GC Data, 1128b030.d 
f. 
::, 

<JI 

r. 
0.:: 

~ 
I 

:c 

~ 

u 

lio 
3.0-: 
2.8~ 
2.6~ < 

0 ... 
2.4-: X 

>- 2.2~ 
2.0-: 
1.B~ 
1.6-: 
1.4-: 
1.2-: 

.JI. 
1.0-: 11' 

'11 

0.8-: a. 

0.6~ 
... 

0,4-: 
0.2~ 
o .. o~ . . I ••• I ••• I ••• I ••• I ••• I ••••••• I • •• •• • • I ••• t ••• t • • • I • • • I • ' • I • • • ' • . • I ••• ' ••• I ••• I .•• I • • • ( 

1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4.8 5.2 5.6 6.0 6,4 6,8 7,2 7.6 8,0 8.4 8.8 9.2 9.6 10. 
T.1me (Nin) 



Analytical Resources Inc. 
NHTPH-D Quantitation Report 

ARI ID: CL64 MBS 11/ 30 ,rrv....,~(9. ~~ ~ta file: /chem2/fid3b.i/Oldecoo.b/1201b009.d 
Method: /chem2/fid3b.i/OldecOO.b/tphfid3b.m 
Instrument: fid3b.i 
Operator: GSA 
Report Date: 12/04/2000 
Macro: FID:3Bll2100 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

Client ID: 
Injection: Ol-DBC-2000 16:54 

Dilution Factor: 1 

M. Oil: 11/06/00 

Tazz-lB RESULTS 
compound RT Shift Height Area Range Total Area Cone 
z:~:===---===--=----z~=~=====----=~==============---=====--===~==========---==----------
Toluene 
ca 
Solvent Peak 
ClO 

1.789 
2.129 
2.929 

-0.035 
-0.013 
-0.011 

2921 
10287 
2819 

294804 
1039810 

124497 

GAS (Tol-C12) 
DIESEL (C12-C24) 

M.OIL (C24-C38) 

10896929 
1111159 

375616 0 
C12 
Cl4 
Cl6 
C18 
o-Terph Surr 
C20 
C22 
ARACH-SURR 
C'24 
C26 
C28 
C30 
Filter Peak 
C32 

14 
.!6 

C:38 
C40 

4.782 

5.689 

6.504 

8.687 

-0.001 487382 

0.001 350062 

-0.043 972 

0.041 861 

FID-3B/RTX-1 CL64 MBS 11/30 

5.2-: 
5.0~ 
4.8~ 
4.6~ 
4.4~ 
4.2-: 
4.0-: 
3.8-: 
3.6-: 
3.4-: 
3.2-: 
3,0-: 

r 2.0-: 
~ 2.6-: 
X 2.4-: 
>- 2.2-: 

2 .0-: 
1.8-: 
1.6~ 

1.4-: 

1.2-: 
l. 0-: 
0 .8-: 
0 . 6 ] 
0 .4-: 
0.2-: 

137871'17 

13723575 

102040 

Me-Arach Surrogate Rec = ( o~ 
o-Terphenyl Surrogate Rec~ 

130502 

FID-3B SIGNAL 

HP'890 GC Data. 120tb009.d 
"' :I 
Ill 

s:. 

Q) 

II) ..,. 
ll') 

I) 

\I) 
(D .... 

o.o~ . . I •• I ••• I •• • I •• • I • • • I ••• I ••• I • ' • I .•• I ••• ' ••• I • •. ' . . . I . . . I . •• I . .. I . . • I ... ' ... i •• t •• ' 

1.6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4.8 5.2 5.6 6 . 0 6.4 6 .8 7 . 2 7.6 8.0 8.4 8.8 9.2 9.6 1( 
Time (Min) 



Analytical Resources Inc. 
NWTPH-D QUantitation Report 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b03l.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

ARI ID: CL64 SBS 11/22 
Client IO: 
Injection: 28-NOV-2000 19:23 

Dilution Factor: 1 

M.Oil: 11/06/00 

Tazz-1B RESULTS 
Compound RT Shift Height Area Range Total Area cone 
~===================-------=~==~t~~===========================~--=-===--=---===---------
Toluene 
cs 
Solvent Peak 
ClO 
Cl2 
C14 
C16 
ClS 
o-Terph surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter Peak 
C32 
C34 
C36 
C38 
C40 

5.0-: 
4.8-: 
4,6-: 
4.4-; 
4.2-: 
4.0-: 
3.8-: 
3.6-: 
3.4-: 
3.2-: 
3.0-: 

- 2.8-: 
ll'I 2.6-: < 
0 

2.4-: ... 
X - 2.2-: 
r 2.0-: 

1.8-: 
1.6-: 
1.4-: 
1.2-: 
1.0-: 
0.8-: 
0,6-: 
0.4-: 
0.2-: 

1.801 -0. 013 
2.153 0.011 
2.945 0.003 
3.465 0.002 
3.900 0.001 
4.300 0.001 
4.703 0.000 
4.787 0.001 
5.101 -0.001 
5.483 -0.002 
5.692 -0.001 
5.847 -0.005 
6.197 -0.010 
6.551 -0.006 

8.692 0 . 022 

Q) 
Q) 

~ 
M 
N N N ... 
M 

9995 
12426 

197788 
389018 
432690 
392269 
264924 
461522 
147262 

65279 
379453 

20239 
5906 
3970 

513 

M 
0 ... . 

"' ... 
ID ... 

... 
0 
"!. 

1566472 
1136890 
7121752 
9801723 

20631720 
23028129 
12009043 
11663140 
11037672 

4978906 
13208921 

1772701 
667272 
261459 

145294 

a) ... 

GAS (Tol-Cl2) 125768767 

® DIESEL (C12-C24) 439307215 
M.OIL (C24-C38) 7626625 0 

Me-Arach Surrogate Rec=~ 
o-Terphenyl Surrogate Rec= 87\ 

C 

0,.0.:, • I • • • I • • • I • • • I • • • I • • • t • • • I • • • t " • " I • • • J • • • I • • • I • ' • I ' ' ' f " " ' I ' ' ' I ' . ' I ' ' ~ 1 ' • ' I ' • ' I ' • • I O 
' • I 

1.6 2.0 2.4 2.e 3.2 3.6 4.0 4.4 4,8 5.2 5.6 6.o 6.4 6.8 7.2 7.6 a.o e.4 e.e 9.2 9.6 10. 
T1111e (Mlnl 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

ata file: /chem2/fid3b.i/Oldec00.b/1201b010.d 
.ethod: /chem2/fid3b.i/OldecOO.b/tphfid3b.m 

Instrument: fid3b.i 
Operator: GSA 
Report Date: 12/o~/2000 
Macro: FID:3Bll2100 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

ARI ID: CL64 SBS 11/3 0 L,... (!$ 
Client ID: 

Injection: 01-oEc-2000 17:14 

Dilution Factor: 1 

M.Oil: 11/06/00 

Tazz-lB RESULTS 
compound RT Shift Height Area Range Total Area Cone 
~=c======~=========~=========~~===============::==~=========~~=c~=============~~======== 

Toluene 
cs 1. 798 -0.025 
Solvent Peak 2.139 -0.003 
ClO 2.943 0.003 

5793 638919 
14377 1767076 

215878 4466773 

GAS (Tol-Cl2) 
DIESEL (C12-C24) 

M.OIL (C24-C38) 

135375522 c:D 
443781504 551 

4909267 7 

Cl2 3.464 0.001 402558 
CH 3.898 0.000 415311 
Cl6 4.299 0.000 383656 
Cl8 4. 702 0.001 266394 
o-Terph Surr 4.784 0.001 468251 
C20 5.099 -0.001 144116 
C22 5.481 -0.002 62217 
ARACH-SURR 5.690 0.002 345708 
C24 5.845 0.000 l.7113 
C26 6.196 0.001 4247 
C28 6.550 0.003 1334 
CJO 
Filter Peak 7.790 -0.009 1306 
C32 7.292 0.016 1400 
'":34 

16 8.024 0.040 1278 

-38 
C40 8.682 0.036 1046 

FID-3B/RTX-1 CL64 SBS 11/30 

5.0: 
4.8-: 
4.6-: 
4.4-: 
4.2.; 

4.0~ 
3.8: 
3.6.; 

3.4~ 
3.2-: 
3.0.; 

- 2.8~ 
'f 2.6: 
0 .. 
)( -r 

2.4.; 

2.2~ 
2,0-: 
1.8-: 

1.6-: 

1.4: 
1. 2-: 

1.0-: 

0 .8-: 
0,6-: 

0 .4-: 
0 .2-: 

.Y 

" a, 
0. 

r,.. 
0 
CD 

<Si 

0 ... 
u 

... 
0 ... . 

st V ... 
u 

'° ... 
u 

9971108 
16872003 
12366593 
10351622 
11914725 

8249525 
4209938 

12791395 
1710882 

3S8224 
116175 

109387 
101563 

119824 

143670 

Me-Arach Surrogate Rec=~ ~ (12791395) 
o-Terphenyl Surrogate Re~~ 

FID-3B SIGNAL 

HP6B90 GC Data, 1201b010,d 

0 
N w 

N 
CD 

o.o.:, • t • • • t • • • I • • • I • • • I • • • t ' ' - I ' • ' I • ' ' I • ' ' I ' ' ~ f • ' ' I ' ' ' I ' • • I ' ' • I ' ' • I ' ' ' I ' " ' I ' ' ' I ' • ' I ' ' ' l ' ' 
0 

1 .6 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4.8 5,2 5.6 6.0 6,4 6.B 7.2 7. 6 B,O 8.4 B.B 9.2 9.6 11 
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Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b037.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 

ARI IO: CL64 A 
Client ID: 

Instrument: fid3b.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 

Injection: 28-Nov-2000 21:25 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Compound 

Toluene 
C8 
Solvent Peak 
ClO 
C12 
Cl4 
Cl6 
Cl8 
o-Terph Surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter 
C32 
C34 
C36 
C38 
C40 

-I.O 

1.6~ 

1.5: 

1.4: 

1.3: 

1.2: 

1.1~ 

1.0: 

0.9: 

b 0.6-; -)( 

" 0,7: 

0.6: 
. 

0.5: 

0,4: 

0.3: 

Peak 

X 
f'D 
a, 

Q.. 

RT 

1.455 
1.795 
2.141 
2.958 
3.466 
3.880 
4.295 
4.701 
4.785 
5.085 
5.484 
5.695 
5.878 
6.206 
6.550 
6.915 
1.193 
7.270 
7.639 
7 .992 

0.000 

Shift 

0.033 
-0.018 
-0.001 
0.016 
0.003 

-0.019 
-0.005 
-0.001 
-0.001 
-0.017 
-0.001 
0.002 
0.026 

-0.002 
-0.007 
-0.003 
-0.005 
-0.013 
-0.002 
0.001 

-8.670 

IN 

<O 
(I) 
a, . 
N 

r,.. ... 
ID . 

Tazz-1B RESULTS 
Height Area Range Total Area Cone 

22732 
6487 
9811 

92720 
61409 

223107 
80407 
61663 

156227 
317785 

70527 
174544 
110714 

78118 
58668 
35262 
12188 
21167 

9680 
3792 

0 

in 
a> 
a> 

1523316 
738713 
840602 

3934185 
2780043 

10783095 
3594381 
4904820 
3543971 

17630063 
6454301 
6624708 

10560738 
6980204 
3625542 
3186112 
2162807 
2356204 
1266094 

154633 

0 

GAS (Tol-C12) 
DIESEL (Cl2-C24) 

M.OIL (C24-C38) 

151119635 
521986275 
277347900 

~ ) 
~ 

Me-Arach surrogate Rec = r::-~ (6624708) 
o-Terphenyl surrogate Rec~ % 

0 
HP6890 GC Data, 1126b037.d 

r,.. I') 
a> in {.. r,.. 

~ {.. a::. 
::s Q::lt) 

u, M 
r,.. ::> 

(I') 
.c ... I 
11 o. :c {.. f}n u a, <r .... X 

f'D 
GI 

0.. 

0.0.:. "I" •• l •''I''' I''' I' ' ' I''' I' '' f''' I'•' I ''' t •'' I " '' I' •' I' '' t ' ' 't • ' •I• • •.• • •'•• ' I•• ' I''' I 

1.6 2.0 2.4 2.8 J.2 3.6 4 .0 4 .4 4.8 5.~ 5.6 6 .0 6.4 6.8 7.2 7.6 8.0 8.4 8.8 9.2 9.6 10. 
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Analytical Resources Inc. 
NWTPH-D Quantitation Report 

lta file: /chem2/fid3b.i/28NOVOO.B/1128b043.d 
ethod: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 

Instrument: fid3b.i 

ARI ID: CL64 B 4x 
Client IO: 

Injection: 28-NOV-2000 23:27 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil: 11/06/00 

Tazz-1B RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
-------------------~-------------------------------~-••••••-==--=--m•••a•~~•c-----------
Toluene 1.436 0.015 
ca 1.724 -0.090 
Solvent Peak 2.153 0.011 
ClO 2.958 0.017 
Cl2 3.466 0. 003 
C14 3.878 -0.021 
Cl6 4.294 -0.006 
Cl8 4.700 -0.003 
o-Terph surr 4.782 -0. 004 
C20 5.083 -0.019 
C22 5.482 -0.003 
ARACH-SURR 5.693 0.000 
C24 5.835 -0.017 
C26 6.196 -0.011 
C28 6.564 0.008 
C30 6.921 0.003 
Filter Peak 7.786 -0.013 
C32 7.302 0.019 
1"'34 7.672 0.030 

6 7.993 o. 002 
_JS 8.339 0.005 
C40 8.685 0.015 

FID-3B/RTX-l CL64 B 4X 

7.2-: 

6.8: 

6.4: . 
6.0~ 

5.6: 

5.2: 

4 .8~ 

4.4: 

u, 4.0: 
( 

3.6~ 0 ... 
~ 3.2: 
)-

2.B~ 

2.4: 

2.0~ 

1.f>-: .lt 
Ill 
a, 
0. 

8091 
1837 
3010 
3477 
6021 

25162 
24989 
29792 
59532 

288902 
59552 
41008 

104713 
87505 

107454 
53396 
10734 
22769 
10458 

6999 
4170 
3160 

1143625 GAS (Tol-Cl2} 11012159 

GV 178887 DIESEL {Cl2-C24) 313207804 
170328 M.OIL (C24-C38) 341160995 2 
123621 
266666 

1689662 
1307418 
1980585 
2253751 

14230028 
2424861 
1854025 
8161516 
7495716 

11523244 
6435725 
2496012 
1134331 

452385 
320320 Q Me-Arach Surrogate Rec= (1854025) 
656380 o-Terphenyl Surrogate Rec - 17\ (2253751) 
585304 

FID-3B SIGNAL 

HPfi690 GC D~t~. 1126b<M3.d 
0 

~ 

0.0~. • I • • • 1 • • • t • • • I • • • I • • • t ' • • i • • • I • ' • I • • • I • • ' a ' • ' I ' ' ' I ' ' ' t ' ' ' I ' ' ' i ' ' ' I ' ' ' I ' ' ' I ' ' ' I ' ' ' I ' ' ' 
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Analytical Resources Inc. 
NWTPH-D Quantitation Report 

ARI ID: CL64 C 20x 
Client ID: 

Data file: /chem2/fid4a.i/30novOO.b/1130a034.d 
Method: /chem2/fid4a.i/30novOO.b/tphfid4a.m 
I nstrument: fid4a.i Injection: 30-NOV-2000 20:51 
Operator: GSA 
Report Date: 12/04/2000 
Macro: FID:4All2100 

Dilution Factor: 1 

Calibration Dates: Gas:11/17/00 Diesel:11/17/00 M. Oil: 11/21/00 

FI0:4A RESULTS 
compound RT Shift Height Area Range Total Area Cone 
---------=~==~======-===-~===============~===================-=---==--------------------
Toluene 
C8 
Solvent Peak 0.609 0.002 59713 
ClO 
Cl2 2.900 0.017 2341 
Cl4 3.335 -0.010 4953 
C16 3. 734 -0.001 17313 
C18 4.114 0.022 38096 
o -terph 4.135 0.001 9458 
C20 4.446 0.004 46158 
C22 4.805 0.007 71988 
ARACH-SURR 4.996 0.002 9997 
C24 5.152 0.009 101222 
C26 5.504 0.018 144531 
C28 5.821 0.004 166815 
C30 6.131 -0.002 175423 
C32 6 .476 0.013 122799 
C34 6.800 0.000 140111 
Filter Peak 6.979 -0.005 122208 
C36 7.131 0.000 97725 
C38 7.464 0.010 66271 
C40 7.773 0.008 45773 

FID:4A-2C/RTX-l CL64 C 20x 

2.2~ 

2.1~ 

2.0~ 

1.9-: 

1.8~ 

1.7-: 

1.6~ 

1.5~ 

1.4~ 

1.3~ 

II') 1.2-, 

b 1 1i i 
" • : CJ 
x 1.0~ Q. 

: ., 
>- 0.9-: ~ 

: > 
o.e~ 0 
0.7~ (() 

0.6~ 

0.5~ 
0.4~ 

0.3~ 

0.2-: 
0.1~ 11._L ____ jjadUIRI 

I GAS (Tol-Cl2) 
7008997 ® 

I DIESEL (C12-C24) 248427544 427 
5418610 M.OIL (C24-C38) 863381298 1752 

I 
176381 

I 314316 
2490617 
5812910 I 

271696 I 
901899 

I 4426204 
269061 

8168722 

I 23479220 
7469801 
5008265 I 
3347539 

I 9' 23620680 
17594843 Me-Arach Surrogate Rec= (269061) 

7526383 I o-Terph Surrogate Rec= (271696) 
6290896 I 
1910360 I 

FID:4A SIGNAL 

HP6890 GC Data, 1130aOJ4.d 

o.o-=. ••I••• t ••'I O • ' I •• ' I• '• I' • 0 I ''' t '''I''' I ' '' I ' ' ' I' •' I '' • l ' '' 1 ' ' ' I ' ' ' I• '' I '·' I '' ' f '• • I•• • I' ' ' I' • ' I 
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Analytical Resources Inc. 
NWTPH-D Quantitation Report 

ARI ID: CL64 D lOX 
Client ID: 

ata file: /chem2/fid4a.i/30novOO.b/1130a033.d 
.-,ethod: /chem2/fid4a. i/JOnovoo .b/tphfid4a.m 
Instrument: fid4a.i Injection: 30-NOV-2000 20:30 
Operator: GSA 
Report Date: 12/04/2000 
Macro: FI0:4All2100 
Calibration Dates: Gas:11/17/00 Diesel:11/17/00 

Dilution Factor: l 

M.Oil:11/21/00 

FIO: 4A RESULTS 
compound RT Shift Height Area Range Total Area cone 
•c========:==~~===============•2========~~~=================$=====~=~======~~=========== 

Toluene 
ca 
Solvent Peak 0.608 0.002 59820 
ClO 
Cl2 2.899 0.015 2774 
C14 3.337 -0.008 8823 
C16 3. 741 0.006 26816 
Cl8 4.087 -0.005 53513 
o-terph 4.139 0.005 79651 
C20 4.446 0.003 117497 
C22 4.797 -0.002 84192 
ARACH-SURR 5.012 0.019 17517 
C24 5.149 0.005 122326 
C26 5.501 0.015 191344 
C28 5.831 0.014 206661 
C30 6.133 0.000 224381 
C32 6.447 -0.016 178250 
C34 6.807 0.007 179026 
'ilter Peak 6.970 -0.014 155663 

i6 7.133 0.002 131660 
\.!38 7.463 0.009 88260 
C40 7.773 0.007 57524 

FID:4A-2C/RTX-l CL64 D lOx 

2.81 
2.i'i 
2.6~ 
2,5i 
2.4~ 
2.31 
2.2~ 
2.t~ 
2.0~ 
1.9~ 
1.8~ 
1.7{ 
1.6~ 

~ !::~ 
X 1.34 
- ~ ..Y. 
>- 1.21 : 

1.1""! o. 

1.0~ t 
0.91 ? 
0.8~ 0 
0.74 Ir, 

0.6i 
o.s~ 
0.4~ 
0.3~ 

0.2~, l1,.1___~~~___j~iillli~l!llf 
0.1.j...(, 

V -In 

n 
N 
IJ\ 

n 

I GAS (Tol-C12) 8054848 

@D DIESEL (Cl2-C24) 328458105 
5513091 I M.OIL (C24-C38) 1087457966 

I 
7 

238618 

I 758327 
2272157 
3819265 I 

15807695 I 10058088 
5752199 

470037 
16435714 
31930970 
19754194 
34052334 
31374030 
38525452 
41081038 Me-Arach surrogate Rec~ ~{470037) 
12739922 o-Terph Surrogate Rec= 1 {1580769S) 
11612992 

7307205 

FID:4A SIGNAL 

HP6890 GC Data, 1130a033.d 

0 

0.,0.:. ••I•• • I" • •," • • t • • •I•"• I"•• I• 0 
• t • "" 1 " • •I" • " ( 0 0 •I•" 0 I• 0

' '* 0 "t O 
• 

0 I' ' * I" ' " I* . * t"" • 1 " • •I* ' •I* 0 "I"•• 
o.e 1.2 1.6 2.0 2.4 2.e 3.2 3.6 4.0 4.4 4.8 s.2 s.6 6.o 6.4 6.8 7.2 7.6 e.o e.4 e.e 9.2 9.6 1 
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Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid4a.i/30novOO.b/1130a032.d 
Method: /chem2/fid4a.i/30novoo.b/tphfid4a.m 
I nstrument: fid4a.i 

ARI ID: CL64 E !Ox 
Client ID: 
Injection: 30-NOV-2000 20:09 

Operator: GSA 
Report Date: 12/04/2000 
Macro: FID:4Al12100 
Calibration Dates: Gas:11/17/00 Diesel:11/17/00 

Dilution Factor: 1 

M.Oil:11/21/00 

FID:4A RESULTS 
Compound RT Shift Height Area Range Total Area cone 
============================================================~~==-=~~==~=:=~============= 
Toluene 
ca 
Solvent Peak 0.607 0.001 54485 
ClO 
C12 2.900 0.017 2389 
Cl4 3.338 -0.007 4910 
Cl6 3.731 -0.003 14408 
Cl8 4 .111 0.019 32675 
o -terph 4.135 0.001 11322 
C20 4.459 0.016 48034 
C22 4.831 0.032 95413 
ARACH-SURR 5.007 0.013 20655 
C24 5.178 0.034 144446 
C26 5.507 0.020 215982 
C28 5.830 0.013 242265 
C30 6.135 0.002 258457 
C32 6.506 0.044 176688 
C34 6.813 0.013 203448 
Filter Peak 6.983 0.000 184366 
C36 7.120 -0.011 144256 
C38 7.458 0.004 96370 
C40 7.778 0.012 64717 

PID:4A-2C/RTX-1 CL64 E lOx 

3,2: 

3 . 0: 

2.8: 

2.6: 

2,4: 

2,2: 

2,0: 

4932438 

234464 
469609 

3344343 
4935195 

426044 
9946899 

14404779 
867398 

31154008 
46235300 
22512406 
27461483 

6407242 
41420136 
62784902 
11992356 
28831869 

3957995 

GAS {Tol-Cl2) 
DIESEL (C12-C24) 
M.OIL (C24-C38) 

7270331 ~ 
289245649 497 \ 

1276093877 2589 

Me-Arach Surrogate Rec = /~)(867398) 
o-Terph Surrogate Rec= ~426044) 

FID: 4A SIGNAL 0 
HP6890 GC Data. 1130a032.d 

u, 1.8: 
< 
0 1.6: ... 
.:! 
>- 1.4: 

~ 

1.2: 
11) 
Ill 
IL 

t.O: +> 
C 
Ill 

0.8: 
> ... 
0 

VI 

0.6". 

0.4". 

0.2: 

o.o..:. • • I • ' ' I ••• I• • ' I • ' ' t ''' I '' ' t ••' I' •• t ' ' • t' • • I ••• I• •• I '' ' f ' ' • I' •' I ''' t • 0
' I O

' ' I''' I • '• t • ' 'I '' 0 I ' '' I 
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Analytical Resources Inc. 
NWTPH-D Quantitation Report 

ARI ID: CL64 F 
Client ID: 

ata file: /chem2/fid3b.i/28NOVOO.B/1128b033.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i Injection: 28-NOV-2000 20:04 
operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3B112100 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-1B RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
==========~===:==============~=~~~=======================--==-~-----=---=;===~===~=~==== 
Toluene 
ca 
Solvent Peak 
ClO 
Cl2 
Cl4 
Cl6 
C18 
o-Terph Surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter 
C32 

14 
J6 

C38 
C40 

. 
3,6: 

3,4: 
3,2: . 
3,0: 

2.8: 

2,6: 

2.4: . 
2.2: 

Peak 

1. 787 -0.026 
2.146 0.004 
2.944 0.003 
3.465 0.001 
3.898 -0.001 
4.298 -0.002 
4.701 -0.002 
4.784 -0.001 
5.101 -0.001 
5.486 0.001 
5.693 0.000 
5.851 -0.001 
6.206 -0.001 
6.558 0.002 
6.916 -0.002 
7.812 0 .013 
7.262 -0.021 
7.634 -0.007 
7. 959 -0.032 
8.330 -0.004 
8.680 0.011 

GAS (Tol-Cl2) 32221706 

(:) 5030 445988 DIESEL (Cl2-C24l 246308581 
6323 420647 M.OIL (C24-C38) 339554708 
8181 223791 

0 

24235 845188 
11613 610951 
16969 2357820 
34164 3650506 

343909 8720857 
54834 3883371 
63534 11926045 

309229 10590709 
71570 4421429 
85720 16436243 
82152 9594416 
55943 3974685 
23675 5185314 
38325 5297784 
28797 4968103 
16680 3138955 Me-Arach Surrogate Rec=~ (105907091 

8122 1246445 o-Ter.phenyl Surrogate Re - 65% (8720857) 
3499 576565 

)JO 

Ul 2.0-: 
< 
·~ 1.8: 
X 

)- 1.6-: 

1.4: 

1.2-: 

1.0: 

0,8-: 

0,6: 

0.2: 

0.0-:. • I • • • I • • • I • • • • • • • I • • • I • • ... • • • I • • • ~ • • • I • • " I • • • I • • • • • • • ' • • ' I • ' ' I • • • I • • ' I • • • I • • • I • ' • I ' • • 
1.6 2.0 2.4 2.e J.2 3.6 .t1.o 4.4 4.a s.2 5.6 6.o 6,<1 6.e 7.2 7.6 e.o e.4 a.a 9,2 9.6 1c 

Ti111e (Hin) 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b039.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
I nstrument: fid3b.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3B112100 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

ARI ID: CL64 G 
Client ID: 
Injection: 28-NOV-2000 22:06 

Dilution Factor: 1 

M. Oil: 11/06/00 

Tazz-1B RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
-=···=~~==----~ry===~#===-------------------------------=------~---~---------------------
Toluene 
ca 
Solvent Peak 
ClO 
C12 
Cl4 
C16 
Cl8 
o -Terph Surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter 
C32 
C34 
CJ6 
C38 
C40 

8.0~ 

7.6-; 

7.2~ 

6.8-; 

6.4~ 

6.0~ 

5.6~ 

5.2~ 

4.8~ 

'f 4.4-; 

~ 4.0~ 
X 

- 3.6~ 

3.2~ 

2.8~ 

2.4~ 

Peak 

1.451 0.030 
1. 782 -0. 031 
2.141 -0.001 
2.944 0.003 
3.463 0.000 
3.897 -0.001 
4.297 -0.002 
4. 701 -0.001 
4.786 0.000 
5.102 0.000 
5.485 0.000 
5.694 0.001 
5.849 -0.003 
6.202 -0.005 
6.555 -0.001 
6.913 -0.005 
7.799 0.000 
7.276 -0.007 
7.636 -0.005 
7.983 -0.007 
8.326 -0.008 
8.685 0.015 

32195 2896033 
7406 775845 

18514 2904432 
37381 1502191 
67475 2174848 
80393 2500475 
91258 4824900 

103949 5504138 
345171 9006656 
129164 5676461 
166161 11748384 
278335 9472108 
181334 18816549 
167235 14892591 
140653 15023503 
100667 8999070 

23853 4725653 
57549 9665053 
30346 4734753 
13162 739454 

7200 752262 
5333 947213 

M 
0 
'I' 

In 

GAS (Tol-C12) 
DIESEL (Cl2-C24) 

M.OIL (C24-C38) 

133967370 @ 
541652284 672 
563027267 763 

-
Me-Arach Surrogate Rec = (9%} (9472108) 
o-Terphenyl Surrogate Rec~7% {9006656) 

0 

~ 
o.o~. • 1 • • • t • • • I • • • r • • •. t • • • I • ' • t · · · r • • • I • • • I • • • t • • • I • • ' I • ' ' , ' ' ' t ' ' ' I ' ' • 1 • • • , - • • 1 • • • 1 ' ·' t ' • ' t 

1.6 2.0 2.4 2.B 3.2 3.6 4.0 4.4 4.8 5.2 5.6 6.0 6.4 6,8 7.2 7.6 8.0 8.4 8.8 9.2 9.6 10, 
Time <Hin) 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

"ata file: /chem2/fid3b. i/28NOVOO. B/1128b034 .d 
~ethod: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i 

ARI ID: CL64 H 
Client ID: 
Injection: 28-NOV-2000 20:24 

Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 
Calibration Dates: Gas:10/31/00 Diesel:11/10/00 

Dilution Factor: l 

M.Oil:11/06/00 

Tazz-1B RESULTS 
compound RT Shift Height Area Range Total Area Cone 
========~~~~~=========================--====================-------=------------======== 
Toluene 
C8 1. 784 -0.029 5831 
Solvent Peak 2.133 -0.009 89?4 
ClO 2.944 0.002 4443 
C12 3.464 0.000 ?483 
C14 3.897 -0.001 10446 
C16 4.298 -0.002 11397 
Cl8 4.700 -0.003 11416 
o-Terph Surr 4.782 -0. 004 122566 
C20 5.099 -0.003 16382 
C22 5.505 0.020 169246 
ARACH-SURR 5.690 -0.003 132052 
C24 5.861 0.009 35299 
C26 6.200 -0.007 23984 
C28 6.556 0.000 27612 
C30 6.910 -0.008 25004 
Filter Peak 7.793 -0.005 12825 
C32 7.2?0 -0.013 16758 
~34 7.644 0.002 9253 

36 7.986 -0.005 5290 
..;38 8.335 0.000 4003 
C40 8.686 0.017 4245 

FID-3B/RTX-1 CL64 H 

1.9: 

1.8~ 

1.7~ 

1.6-: 

1,S-: 

1.4-: 

1.3~ 

1.2~ 

1.1-: 

GAS (Tol-<i:12) 17199986 

GD 484247 DIESEL (Cl2-C24) 141263044 
738821 M.OIL (C24-C38) 512095613 
215256 

4 

322347 
441275 
635387 
597244 

3016276 
659516 

11889925 
4584295 
2494863 
1363651 
2645525 
3019854 
2408882 
1824254 

~ 
747993 
144542 Me-Arach Surrogate Rec=~ (4584295) 
162356 o-Terphenyl surrogate Rec - 2% (3016276} 
504491 

FID-3B SIGNAL 

HP6890 CC Data •. 1128b034.d 

lr'I 
II") ... . 

\0 ... 
II") . 

0 

-\0 
( 
0 ... 
X ... 
>-

1.0~ 

0.9-: 

o.a~ 
0.7~ 

0.6~ 

0.5~ 

0.4-: ::L 

0.3~ 
~ 
(II 
Q. 

0.2~ ,~ 
0.1~ 

~ 
M ,.., . 

CD ID 
QI 

U'l 

Cl) 
M 
Cl) 

l,1i) 

: 0 
0.,0-. • l ••"I••• t • • • I••• I •' •I • • • I' •• I ' • • I •• 'I '•' I ' ' ' I ' ' ' I ' 0 • I ' ' ' I'' ' l ' ' ' I ' '' I••• I •• • I• •• I • • ' 

1.6 2.0 2.4 2.a 3.2 3.6 4.0 4.4 4.8 5.2 5.6 6.o 6.4 6.8 7.2 7.6 8.o 8.4 0 . ~ 9.2 9.6 1c 
Time <Hlnl 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file: /chem2/fid3b.i/28NOVOO.B/1128b035.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 

ARI ID: CL64 I 
Client ID: 

Instrument: fid3b.i 
Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 

Injection: 28-NOV-2000 20:44 

Dilution Factor: 1 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-lB RESULTS 
Compound RT Shift Height Area Range Total Area cone 
~====-=:-===---=====~~=~==========:==~=~===============================~=~============== 
Toluene 1.450 0.029 
cs 1.808 -0.005 
Solvent Peak 2.143 0.001 
ClO 2.956 0.015 
C12 3.465 0.001 
Cl4 3.884 -0.014 
C16 4.298 -0.001 
Cl8 4.702 -0.001 
o-Terph Surr 4.786 0.000 
C20 5.101 -0.002 
C22 5.490 0.005 
ARACH-SURR 5.693 0.000 
C24 5.859 0.007 
C26 6.213 0.006 
C28 6.554 -0.002 
C30 6.908 -0.010 
Filter Peak 7.797 -0.002 
C32 7.264 -0.019 
C34 7.667 0.025 
C36 8.027 0.036 
C38 8.319 -0.015 
C40 8.687 0.018 

: 
4.4-; 

4.2-; 

4,0-: 

J,8: 

3.6-: 

3.4-: 

3.2-: 

3.0-; 

2.8-; 

2.6-: - 2.4~ U) 
( 

0 2.2-: ... 
X - 2.0-: 
)-

1.8~ 
1.6-; 

1.4-: 

.:,t. .. 
Cl! 

11. 

24507 
2952 
8270 
6468 
8525 

26852 
56027 
92985 

384759 
94745 
69326 

381218 
61651 
55558 
51280 
35166 
13704 
27837 
11575 

7662 
3629 
2854 

2038165 I GAS (Tol-C12) 16995758 

® 407118 I DIESEL {C12-C24) 443005014 
636988 I M.OIL (C24-C38) 283477014 
390321 

I 
4 

293955 
2621768 
2475018 I 10203885 

10202504 I 
6003206 I 

10308130 I 13044689 
6009994 I 
5695129 I 

13737828 I 3674503 
2894268 

I 2880254 
1361127 
1119177 I Me-Arach Surrogate Rec - ~ (130446891 

473187 I o-Terphenyl Surrogate Re = 6% (10202504) 
470419 I 

HPi890 GC Data.~128b8,35.d 
Ill: ... ~ 

N 
0 
0 

fe ~ ~ 
(I\ 

ui R 
<,: 

... 
M 
M 

" 

0.0.:. • I'•• I•'• f • ' •I' • ' I••' I' • ' I''' I'•• I• • • I••' I••• O •••I••• I••• I' • ' I''' I••• I••• I••• O •••I'•• I 
1.6 2.0 2.4 2.e J.2 3.6 4.o 4.4 4.8 5.2 s.6 6.o 6.4 6.8 7.2 7,6 e.o 8.4 8.e 9,2 9.6 10. 

T1111e <M n 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

,ta file: /chem2/fid3b.i/28NOVOO.B/1128b042.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
Instrument: fid3b.i 

ARI ID: CL64 J 
Client ID: 
Injection: 28-NOV-2000 23:07 

Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bl12100 

Dilution Factor: l 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:ll/06/00 

Tazz-lB RESULTS 
compound RT Shift Height Area Range Total Area cone 
~-------~~-=a--------------~-----------=a•••~g----------~~~=-~~---~-=-------------------
Toluene 1.450 0.029 30119 
C8 1.785 -0.028 3285 
Solvent Peak 2.135 -0.007 10034 
ClO 2.944 0.003 9684 
C12 3.467 0.003 33168 
Cl4 3.897 -0.002 29577 
C16 4.299 0.000 31426 
Cl8 4.702 0.000 41877 
o-Terph surr 4.785 -0.001 350874 
C20 5.102 0.000 100386 
C22 5.471 -0.014 155323 
ARACH-SURR 5.696 0.003 272568 
C24 5.850 -0.002 240932 
C26 6.200 -0.007 278526 
C28 6.570 0.014 308982 
CJO 6.917 -0.001 226350 
Filter Peak 7.805 0.006 217447 
f"'32 7.285 0.002 189036 

t 7.636 -0.006 139772 
.>6 8.003 0.012 74743 

C38 8.346 0.012 39316 
C40 8.664 -0.006 16805 

1.1-: 

1.~ 

0.9-; 

o.a..: 

0.7-: 
... 

0.6..: ID 

0 ... 
X -
>-

0.5..: 

0.4-

0.3; 

:Ji 

" a, 
Q. 

2940207 
293583 
902149 
277470 

1710525 
805629 

1824324 
2578070 
8774165 
5012736 
6578822 
9777001 
8182220 

10346450 
16940248 

9361263 
31850414 
15975999 
21053061 

3016596 
5732275 

747093 

'-L 
:, 

Ul 

.r: 
a. 
L a, 
I-
I 

GAS (Tol-C12) 
DIESEL (Cl2-C24} 

M.OIL (C24-C38) 

67370600 J..8S 

644479384 r:-~~~ l 
1610396975 ~ 

Q Me-Arach Surrogate Rec= (9777001} 

a: 
~ 
Ul 
I 

:r u 
<X 
a: 

o-Terphenyl Surrogate Rec 65% (8774165) 

f?l ... . 

0 

'° a: 
"' .., .., 
r,.. 

M 
M 
M 

r,.. 

" a 
Cl 

o.o~ . . ' . . . I ..... I •••••• • I .•• I ••• t • •• ' •• . t •••• ••• I •• • •• • •• .•• ' ••• i ••• • •• • I . •• t •••• ' •• t • •• I •• • 

1.6 2.0 2.4 2.0 3.2 3.6 4.0 4.4 4.8 s.2 5.6 6 . o 6.4 6.8 7.2 7.6 0.0 a.4 0.0 9.2 9.6 1c 
Tie (Min) 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

Data file; /chem2/fid3b.i/28NOVOO.B/1128b036.d 
Method: /chem2/fid3b.i/28NOVOO.B/tphfid3b.m 
I nstrument: fid3b.i 

ARI ID: CL64 Idup 
Client ID: 
Injection: 28-NOV-2000 21:05 

Operator: GSA 
Report Date: 11/30/2000 
Macro: FID:3Bll2100 

Dilution Factor: l 

Calibration Dates: Gas:10/31/00 Diesel:11/10/00 M.Oil:11/06/00 

Tazz-1B RBSULTS 
Compound RT Shift Height Area Range Total Area Cone 
- •••~~d==---=~•cc~==-==--------------------zs-------~~-------------------~--------------
Toluene 
ca 
Solvent Peak 
ClO 
Cl2 
Cl4 
C16 
C18 
o-Terph surr 
C20 
C22 
ARACH-SURR 
C24 
C26 
C28 
C30 
Filter 
C32 
C34 
C36 
C38 
C40 

5.4~ 
5.2~ 
5.0~ 
4.8~ 
-4.6~ 
4.4~ 
4.2~ 
4.0~ 
3.8~ 
3.6~ 
3.4~ 
3.2~ 
3.0~ 

~ 2.e~ 
; 2.6~ 
- 2.4~ 
>- 2.2~ 

2.0~ 
1.8~ 
1.6.; 
1.<1.; 

:ci, 
1.2-::c 
1.0~~ 
o.e~o 
0.6~ 
0.4~ 
0.2~ 

Peak 

1.448 0.027 
1.788 -0.026 
2.138 -0.004 
2.956 0.014 
3.464 0.001 
3.885 -0. 014 
4.297 -0.002 
4.700 -0.002 
4.786 0.001 
5.101 -0.001 
5.487 0.002 
5.694 0.002 
5.860 0.008 
6.200 -0.007 
6.556 0.000 
6.907 -0. 011 
7.793 -0.006 
7.267 -0.016 
7.620 -0.022 
7.976 -0.015 
8.372 0.038 
8.692 0.022 

22156 
3499 
7438 
6441 
8185 

25674 
56906 
94892 

410393 
100009 

69528 
366423 

58356 
50057 
47742 
34506 
12176 
26895 
13837 

684.0 
3234 
2518 

2167698 
367853 
584056 
432941 
282780 

2698218 
10030988 

5074173 
10662500 

5999575 
6343746 

12559023 
10739479 

3061229 
6697021 
3498865 
2672390 
3159837 
2002397 

GAS (Tol-C12) 
DIESEL (Cl2-C24) 

M.OIL (C24~C38) 

17181685 ® 
4468541.32 554 
283095695 383 

551536 Q Me-Arach Surrogate Rec= (12559023) 
460434 o-Terphenyl Surrogate Rec 9% (10662500) 
444096 

HPt990 GC Data, 1128b036.-J' 
:s ,.., 

41) "? 
0:::,0: ID 

~ 
~ a, 
:i: • 
u 
~ ~ .... . 

. 
a, 

0.01 . . I • • • J • • ••• • • I • • • I ••• I .. . . I .. . . I .. . .. I .... I ..... I ••••••• I ••• ' •• . •• • ••• • • * ••• I • • • I .. . . I ••• ' • . • ' 

1.6 2.0 2.4 2.e J.2 3.6 4.0 4.4 4.e s.2 5.6 6.o 6.<1 6.8 7.2 7.6 e.o e.4 e.e 9.2 9.6 10. 
Tlllll!' <Hin) 



Analytical Resources Inc. 
NWTPH-D Quantitation Report 

r ·-'"a file: /chem2/fid3b. i/Oldecoo .b/1201b011.d ARI ID: CL64 H2 
Client ID: 10d: /chem2/fid3b.i/OldecOO.b/tph!id3b.m 

.1.,,<>trument: fid3b.i Injection: 01-osc-2000 17:35 
Operator: GSA 
Report Date: 12/04/2000 
Macro: FID:3Bl12100 
Calibration Oates: Gas:10/31/00 Diesel:11/10/00 

Dilution Factor: 1 

M.Oil:11/06/00 

Tazz-lB RESULTS 
Compound RT Shift Height Area Range Total Area Cone 
~ =============================~~~~c::;===============================~••a•============== 
Toluene 
C8 
Solvent Peak 2.147 0.005 
ClO 2.942 0.002 
C12 3.463 0.000 
Cl4 3.896 -0.002 
Cl6 4.295 -0.003 
C18 4.699 -0.002 
o-Terph surr 4. 782 -0.001 
C20 5.097 -0.003 
C22 5.461 -0. 022 
ARACH-SURR 5.689 0.001 
C24 5.857 0.012 
C26 6.197 0.002 
C28 6.544 -0.004 
C30 6.911 0.002 
Filter Peak 7.792 -0.007 
C32 7.274 -0.002 
C34 7.633 -0.003 
r 8.014 0.030 

8.280 -0.040 
C40 8.619 -0.027 

FID-3B/RTX-1 CL64 H2 

2.8-j 
2.7~ 
2.6i 
2.5~ 
2.4~ 
2.3~ 
2.2~ 
2.1~ 
2.0~ 
1.9-i 
1.8~ 
1. 7~ 
1.6~ 

~ 1.5~ 
~ 1.4~ 
X t~J~ 
,.. 1.2-1 

1.1~ 
1.0~ 
0.9~ 
0.8~ 
0.7~ 
0.6~ 
o.5~ 'i 
0.4~ o. 

5765 
3761 
5650 
9043 

10014 
11007 

182846 
15674 
37145 

204459 
49389 
31755 

2573991 
37757 
34915 
28469 
15665 
15100 
24763 
12053 

402787 
133953 
285934 
266328 
474290 
643519 

4614952 
733761 

2548666 
7191368 
2743020 
1483774 

385099418 
5923868 
4475154 
2900456 

960196 
2303526 
2725126 
1081213 

I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 

GAS (Tol-C12) 
DIESEL (Cl2-C24)

0 

M.OIL (C24-C38} 

14389840@) 
155820544 193 
996087541 1349 

Me-Arach Surrogate Rec : ~ (7191368) 
o-Terphenyl Surrogate Re~ % (4614952) 

F!D-3B SIGNAL ;JD 
HP6890 GC Data. 1201b011.d 

j'... 
j'... 
:I 
(fl 

... ..,. 
I') . 

\ ~ . ~ 

,.,.i~ ~ 

·o.o1 . . I ••• f ••• ' .... ' • •• I • •• I •• ' i ••• I ••• I • •• I .... I •• • I ••• I • • • I ••••••• ' • • • ' • • • I • • • I ••• I • • • I •.• ~ 
1.6 2.0 2.4 2.8 3.2 J.6 4.0 4.4 4.B 5.2 5.6 &.o 6.4 6.e 7.2 7,6 8.o e.4 e.e 9.2 9,6 10. 
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• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 14, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE:· Project: Tacoma Metals 
ARI Job: CN 69 

Dear Ty: 

Please find enclosed sample your request for additional analysis and final analytical results 
for the above referenced project. Twelve soil samples were re-logged from archives on 
December 8, 2000. 

Selected samples were analyzed for PCB's referencing EPA method 8082. The samples 
were extracted on December 11, 2000 and analyzed on December 12 & 13, 2000. 

The surrogate DCBP exceeded QC limits in samples D & E due to matrix interference. The 
surrogate peak co-eluded with pattern peaks in the sample. Samples E & F were re-analyzed 
at 1 :20 dilutions whereby both surrogates were diluted out. Sample K was re-analyzed at a 
1 : IO dilution due to matrix interference ( co-eluding peaks) the surrogate DCBP exceeded QC 
limits high. 

Activity in the Aroclor 1248 area quantitation was good in sample A. The remaining 
samples with this same activity did not quantitate as well and were qualified with the "Y" 
flag. Indicating a raised reporting limit due to matrix interference. The lowest peaks were 
chosen for the "~' flag. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, fNC. 

SS/ss 
Enclosures 

333 Ninth Avenue North • Seattle WA 98109-5187 ° 206-621-6490 • 206-621-7523 fax 



/ 

--
..... -.. 
i 

,-.)1Jj"(r1r( - Qy. .... ···- .. . ... ... . . .. . .. 

~-A~ ~4 --~ .... {)O ... Jq.ftt, .... 
$--b-QMtv~ {2 ... ·- --· 

C.\~'3 .. , 
... Cl. {1_'2-.: "\V - 4-ep - 'l--!, / ~ -'-0 

· tio:r'lict l 
. .. ···· · ······ 

/ .GP~ / l't\G:_H ___ ~ .. ~') J2. 
.. C1"~ ~ r 4~ - 2.r>~ o.o .. t_'i~ .... 

. {~A~~- .. ~ - 4v. - 4-<, .a9.·.~ .... l.'iil'J 
Ct &l ~ -r? - 4--, - <.., -- lo po- J .. 1 ~'l.1 .. 

.. · 1 .. ~ -~~- .. -. ·-· - ... 
CH- 4.3 --rt='- lO - o-, ~ .. PQ· l.90.JO... 

.,-P- 4 ~ 1.-~;, j 't_3~1' / .. C-Ps:r ... ---1'?- -, - 2.. -~ ~ - .. /i_n'i .~. cff S9. : 
fP- t"' ~-~~ ~ --· l.1 '-~~ .... CJ+5J ... .: 
~---io~ .. ~:-'-" · ___ Lq_~~~ (q~) : 
--rP .. 1- \ - 4 - t, l i l,3(} f.tl°>·O 1 . ·::: 

·--~ --2-;,. -~, ~ i~.i~~: ,eJi.u) ·-
··· "Cf'-'2.-B -·_:4-c,., .- /'l]I f CCI_~) 
~ .. ::0 - 4 ~ ~ . (4 7! 7 __ .( ~l.>:-4) -

.... .... eJt. ~ . "t'E'- l4 _ o - \ 12- :) .. oo...· Jqo.,1 
C. l fi: .. . ··-·· 't? - 1,Z> - o -- l / 2. - ~ oo- ('l(,lS' 

. .. -n:>- '?>.., ~ .. 4 .. ~~ 1.'lua1 I c,~t . . .. ~ 
'r1' .... ~~ .. - i..-- 3 J.<t(I.Of' ... __ er~~~ 
..11?.- 4~ -4-r..-_o..~-J41~'/c~_,3_i 
'1'Q,.-4s - ... :2< 3 be>• l'IUI r, .. • 

·~ ...... .. 

C!.l:ft .. -:t? ~. 'L-'2.. - 0 ... L / 1-- ~ QO"'.': '~-~~o 
C:r.Jrf ·1"?-: .a. o - o - , / '2..- 3> oo ~-,~~o .l. 
c., ,~ ..... ~- 4-c.-, - o..- \ /1- .- ,CQ.-"uo -~~ .•.. . . -·---... .. . ...... -;:~ ····· / . 'f?-~2- ": . 4-~ ~·~·-~~,1~-~-2 

.. c. ~ --w. - _ 1-,o .- · 4---c, I f.p -:- t O oo -~ ,1~2.8 . ', . ... . . ' . ·~: . ..., . ' .. : : ·.' . ..;,' , .. ' ~ .... . . ·: ' . ": ... , ~ ·.,,. . . 

c-,.i.o '1f1 - 2-t - 4 - v (v-, o oo- ~,,.,~~ ... ... . ... . ...... . .... . ........ . .. ~:: .. 

C,l 20 "'t? - ·i:2... - . 4--: c.,. ./ (, - ( 0 O<?..--~ .,_~2. K.~V D.. ... . ····· 
~ -t~ -CT'- 'l'? - . 4--C, /<, - ( oo_o .. _!~fJO~. 11?-l - i..-; 0~-~ ·~3;2~ CF.fi' 

-<U~ .1?- 2..-~ - 4-<,/t,-_(O OO·R1tt.. 1"P-V~-.4-~Jt~·~Z/c.l.t.~ 
... .:C.. \ 'l.(.. 'TF,.' ~o - 4-lL Iv- - , o a:,- t~1t] __ .. "ft' ... 1.--, __ -~ -~ l.111:)./Qt.:2..l¥ 

.. <!.l~ -f?..: ?? - 1., ... , /4.- c, / '4!- tooo .. f/7~/ 11'-_ 1..-'6 .., 4-v ... R7t7/~~ 
CJU 1? - ~+ - 4- ~ / '-4!-t o oo- L'f1'a t.f . ~ ~:, °? .-- 2 · 3 oo-!41?4 -~ 

. Ctc21- 1?- ~s-1.-- :>/A-c,.. /LL-1000-~vJ'f. ~~ -A--" .. ~o-1q1;,~ 
C,.I~\ 'l?- :;1 - 4 - t, /t.,-(0 ()0- l'fw.3<; - 3-1 -4-(-__f.)O_~l'flJ'l/!-jC)I). 

C.ta.r "fP- ~e --i.- .~/~.~t.tr /c., - ,oo~-(1~_'ff. .. "tP-~'o - 2.-'3>. l~uW/crt 
.. c., c,3 1'P _ 4 ~ - A-L< , Cl - "o o u _ , q s_, (,____ ... .. ~ -:·A_~ - _4 -:- f.c sei·"-%: 
C{Ct:, .. ~ ~ .45 - ?....- ?:>/A-& /LL - £(::, 00.~Jff . ... 11? .. - .t\S" ... 2 - ;_.,,~~ 

.4llli,i 

... ...... 



S Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 15, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CN62 

Dear Ty: 

Please find enclosed sample your request for additional analysis and final analytical results 
for the above referenced project. Three soil samples were re-logged from archives on 
December 1, 2000. 

Selected samples were analyzed for Diesel and motor oil referencing WDOE method 
NWTPH-Dx. One sample was analyzed for lead and cadmium by EPA method 6010. The 
samples for NWTPH-DX were extracted on December 8, 2000 and analyzed on December 
l 1, 2000. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. If 
you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

SS/ss 
Enclosures 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 
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Matrix: 

LIMS ID 

00-23518 
00-23519 
00-23725MB 
00-23725LC 
00-23725 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Soil QC Report No : CN62 

Lab ID Extracted C1ient ID MeArach 

CN62G 12/08/00 TP-43-4-6 109% 

CN62J 12/08/00 TP-46-2-3 75% 

121100MB 12/08/00 Method Blank 83% 

l21100LC 12/08/00 Lab Control 79% 

CN62C 12/08/00 TP-46-6-10 85% 

(MeArach) = Methylarachidate 

Control Sample 
QC LIMJ:TS QC LIMITS 
(56-114) (21-130) 

# Column to be used to flag recovery values 

~ Values outside of required QC limits 

D System Monitoring Compound diluted out 

TOT OUT 

0 
0 

0 
0 
0 

Page 1 for CN62 

FORM-II TPBD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

LIMS ID: 00-23518 

Matrix: Soil 
QC Report No: CN62-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 
10/18/00 Data Release Authorized: \'G:) Date Received: 

Reported: 12/12/00 ~\>-\\?-

ANALYTICAL /ati 
RESOURCES '(!!l!/ 
INCORPORATED 

Date Date Dilution Diesel •HC Motor Oil Surrogate 

Lab ID Sample ID Bxtracted Analvzed Factor Range ID Range Recovery 

CN62G TP-43-4-6 12/08/00 12/11/00 1:1 5.3 u 11 u 109% 

CN62J TP-46-2-3 12/08/00 12/11/00 1:5 170 NO 510 75.0t 

CN62MB Method Blank 12/08/00 12/11/00 1:1 5.0 u 10 u 83.0%" 

CN62C TP-46-6-10 12/08/00 12/11/00 1:1 45 NO 150 85.0% 

Values reported in ppm (m.g/kg) on a dry weight basis. 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

U Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract . 
B Indicates a value above the linear range of the detector. Dilution required . 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL D~ESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC./FID 

Lab Sample ID: CN62SB 
LIMS ID: 00-23725 
Matrix: Soil 

QC Report No: 
Project: 

Data Release Authorized: :-).,\~ 
Reported: 12/12/00 ~ ,,-,\' 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Date extracted: 12/08/00 
Date analyzed: 12/11/00 

CONSTITOENT 

Diesel Range Hydrocarbons 

TPEd. Surrogate Recovery 

Methylarachidate 79 . 0% 

CN62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

SPIKE 
FOUND 

87.0 

SPIKE 
ADDBD 

l.00 

% 
RECOVERY 

87.0% 

Values reported in ppm (mg/kg) on a dry weight basis. 

FORM-III 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CN62MB 
LIMS ID: 00-23725 
Matrix: Soil 

Sample No: Method B1ank 

QC Report No: CN62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

Data Release Authorize~ ~ 
Reported: 12/15/00 {:J 

Percent Total Solids: NA 

Prep Prep Ana.1ysis Analysis 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 12/11/00 6010 12/13/00 7439-92-1 Lead 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGAN:ICS ANALYSXS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN62C 
LIMS ID: 00-23725 
Matrix: Soil 

Data Release Authorized ~ 
Reported: 12/15/00 [;' 

Sample No: TP-46-6-10 

QC Report No: CN62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/16/00 
Date Received: 10/18/00 

Percent Total Solids: 73.8% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES ';f!!!/ 
INCORPORATED 

Meth Date Metb.od Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 cadmium 0.6 0.9 

3050 12/11/00 6010 12/13/00 7439-92-1 Lead 6 217 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEBT 

TOTAL METALS 

Lab Sample ID: CN62LCS 
LIMS ID: 00-23725 

Matrix: Soil 

Data Release Authorize~ _ 

Reported: 12/15/00 ~ ~ 

QC Report No: CN62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098-00 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spike % 

Analyte Method mg/kg-dry Added Recovery 

Cadmium 6010 48.3 50.0 96.6% 

Lead 6010 192 200 96.0% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VII 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Q 



Matrix: 

I.IMS ID 

00-23555MB 
00-23555SB 
00-23555 
00-23556 
00-23557 
00-23558 
00-23559 
00-23559DL 
00-23560 
00-23560DL 
00-23719 
00-23720 
00-23721 
00-23722 
00-23723 
00-23?23DL 
00-23724 

SOIL AROCLOR SURROGATE SUMMARY 

Soil QC Report 
Project: 

Lab ID Client ID 

121100MB Method Blank 
121100SB Lab Control 
CN69A TP-10-0-1 
CN69B TP-14-0-1 
CN69C TP-20-0-1 
CN69D TP-22-0-1 
CN69E TP-40-0-1 
CN69E TP-40-0-1-DL 
CN69F TP-46-0-l 
CN69F TP-46-0-1-DL 
CN69G TP-10-2-3 
CN69H TP-14-2-3 
CN69I TP-20-2-3 

CN69J TP-22-2-3 

CN69K TP-40-2-3 
CN69K TP-40-2-3-DL 
CN69L TP-46-2-3 

{TCMX} ~ Tetrachloro-m-xylene 
(DCBP) = Decachlorobiphenyl 

No: CN69 
Tacoma Metals 
966098.00 

TCMX # 

84.0% 
88.2% 
74.0% 
68.0% 
75.8% 
74.5% 
48.2% 

D 

72.2% 
D 

73.5% 
62.8% 
62.8% 
80.0% 
56.2% 
60.0% 
78.8% 

QC LIMITS 

(34-128) 
(39-132) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CN69 FORM-II PCB 

DCBP 

67.0% 
67.2% 
72.5% 
51.0% 
63.8% 

NR 

NR 

D 

110% 
D 

46.0% 
65.8% 
95.8% 
78.8% 

111% 
138% 

43.2% 

# 

* 
* 

* 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 
0 
0 

0 

0 
l 

1 

0 
0 

0 

0 

0 

0 
0 
0 
1 

0 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CN69MB 
LIMS ID: 00-23555 
Matrix: Soil 

QC Report No: CN69-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 
Date Sampled: NA 

Data Release Authorized: .j..\efJ Date Received: NA 

Reported: 12/14/00 ~ \'}-\\ 

Date extracted: 12/11/00 
Date analyzed: 12/12/00 20:52 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

12.0 g-dry-wt 
4.0 mL 
NA 

Reported in Total 

CAS Number Analy te 

12674-11-2 Aroclor 
53469-21-9 Aroclor 
12672-29-6 Aroclor 
11097-69-1 Aroclor 
11096-82-5 Aroclor 
111.04-28-2 Aroclor 
ll.141-16-5 Aroclor 

GPC ,Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 33 

1242 33 

1248 33 

1254 33 

1260 33 

1221 67 
1232 33 

PCB-Aroclor Surro~ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

67 . 0% 
84.0% 

No 
No 

Yes 
Yes 

l:l 

NA 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-10-0-1 

Lab Sample ID: CN69A QC Report No: 
LIMS ID: 00-23555 Project: 

CN69-Kennedy Jenks Consultants 
Tacoma Metals 

Matrix: Soil 
Date Sampled: 

Data Release Authorized: .,.\\ lSt) Date Received: 

Reported: 12/14/00~~\'">\\ 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 01:32 
Instrument ID: ECD3 
Sample Amount: 10.9 g-dry-wt 
Final Ext Vol: 4.0 mL 

966098.00 
10/04/00 
10/09/00 

GPC ,Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

No 
No 
Yes 
Yes 

1:1 
pH: 8 .6 Percent Moisture: 9.0 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 37 u 
53469-21-9 Aroclor 1242 37 u 
12672-29-6 Aroclor 1248 560 
11097-69-1 Aroclor 1254 6'50 
11096-82-5 Aroclor 1260 290 
11104-28-2 Aroclor 1221 73 u 
11141-16-5 Aroclor 1232 37 u 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 72.5% 
Tetrachlorometaxylene 74.0% 

Data QUalifiere 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

P'ORM-1 PCS 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No; TP-14-0-1 

Lab Sample ID: CN69B 
LIMS ID: 00-23556 
Matrix: Soil 

QC Report No: 
Project: 

CN69-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: ).\~\\$) 
Reported: 12/14/00 '0~''r 

Date Sampled: 
Date Received: 

966098.00 
10/06/00 
10/09/00 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 02:07 
Instrument ID: ECD3 
Sample Amount: 11.S g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 8.9 

GPC.Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 3.5 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surro~ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

51.0% 
68.0% 

Value 

34 u 
34 u 
34 u 
34 u 
34 u 
69 u 
34 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-20-0-l 

Lab Sample ID: CN69C 
LIM$ ID: 00-23557 
Matrix: Soil 

QC Report No: 
Project: 

CN69-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: ~\t>,.\(f:J 
Reported: 12/14/00 ~ \/}--

Date Sampled: 
Date Received: 

966098.00 
10/10/00 
10/13/00 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 02:42 
Instrument IO: ECDJ 

Sample Amount: 
Final Ext Vol: 

pH: 

11.4 g-dry-wt 
4.0 mL 

8.9 

GPC.Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 4.8 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analyte 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-l. Aroclor 1254 
11096-82-S Aroclor 1260 
1.l.104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometa.xylene 

Data Qualifiers 

63.8% 
75.8% 

Value 

35 u 
35 U 
35 u 
20 J 

23 J 
70 u 
3S u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL ta. 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-22-0-1 

Lab Sample ID: CN69D QC Report No: CN69-Kennedy Jenks Consultants 
Tacoma Metals LIMS ID: 00-23558 Project: 

Matrix: Soil 966098.00 
.A""\ Date Sampled: 10/10/00 

V\ \\J'-' 
Data Release Authorized: \' Date Received: 
Reported: 12/14/00 r;J{L,[)" 

10/13/00 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 03:17 
Instrument ID: BCD3 

Sample Amount: 
Final Ext Vol: 

pH: 

9.59 g-dry-wt 
4.0 mL 

8.5 

Reported 

CAS Number 

12674-11-2 
53469-21-9 

12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC.Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 20.1% 

ug/kg Dry Weight 

Value 

1016 42 u 
1242 42 u 
1248 430 y 

1254 1,400 

1260 660 

1221 83 u 
1232 42 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

NR 
74.5% 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL @ 
RESOURCES ~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sample No: TP-40-0-1 

Lab Sample ID: CN69E 
LIM$ ID: 00-23559 
Matrix: Soil 

QC Report No: 
Project: 

CN69-Kel'Ul.edy Jenks Consultants 
Tacoma Metals 
966098.00 
10/13/00 
10/16/00 

\(F) Date Sampled: 
Data Release Authorized: ~\-)... Date Received: 
Reported: 12/l.4/00 ~ '-'v 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 03:52 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

10.4 g-dry-wt. 
4.0 mL 

8.6 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 13.0% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 38 U 
S3469-21-9 Aroclor 1242 38 u 
12672-29-6 Aroclor 1248 3,700 y 

11097-69-1 Aroclor 1254 s 
11096-82-S Aroclor 1260 s 
11104-28-2 Aroclor 1221 77 u 
11141-16-5 Aroclor 1232 38 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl NR 

Tetrachlorometaxylene 48.2% 

Data Qualifiers 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-40-0-1 
DILUTION 

Lab Sample ID: CN69EDL 
LIMS ID: 00-23559 
Matrix: Soil 

QC Report No: CN69-Kennedy Jenks Consultants 

Data Release Authorized:_\\~\~ 
Reported: 12/14/00 ~ ,;.v 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 18:53 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
10.4 g-dry-wt 
4.0 mL 

8.6 

Project: Tacoma Metals 
966098.00 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
110.97-6.9-l Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrog ate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Recove£Y 

D 

D 

Data Qualifiers 

Value 

770 

770 

5,800 
18,000 

6,000 
1,500 

770 

No 
No 
Yes 
Yes 

1:20 
13.0% 

u 
u 
y 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANAL'ITICAL ta._ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No; 

Lab Sample ID: CN69F 
LIMS ID: 00-23560 
Matrix: Soil 

QC Report No: CN69-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 
Date Sampled: 10/:1.6/00 

10/18/00 Data Release Authorized: .. \\~\© Date Received: 
Reported: 12/14/00 \;~ \.>-' 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 04:27 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
10.9 g-dry-wt 
4.0 mL 
8.2 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 8.8 t 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor l.016 36 u 
53469-21-9 Arocl.or 1242 36 u 
12672-29-6 Aroclor 1248 900 y 

11097-69-1 Aroclor 1254 s 
11096-82-S Aroclor 1260 s 
11104-28-2 Aroclor 1221 73 u 
11141-16-5 Aroclor 1232 36 u 

PCB•Aroclor Surrogate Recovery 

Decachlorobiphenyl 110% 
Tetrachlorometaxylene 72.2% 

Data Qualifiers 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-46-0-1 
DILUTION 

Lab Sample IO: CN69FDL 
LIMS ID: 00-23560 
Matrix: Soil 

QC Report No: CN69-Kennedy Jenks Consultants 
Project: Tacoma Metals 

966098.00 
Date Sampled: 

Data Release Authorized: '),\\~\(}J Date Received: 
Reported: 12/14/00 ,Jfv \ 
Date extracted: 12/11/00 

Date analyzed: 12/13/00 19:28 
Instrument ID: ECD3 

Sample Amount: 

10/16/00 
10/18/00 

GPC 

Florisil 
Acid 

Sulfur 

Cleanup: 
Cleanup: 
Cleanup: 
Cleanup: 

Final Ext Vol: 
pH: 

10.9 g-dry-wt 
4.0 mL Cone/Dilution Factor: 

8.2 Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 730 

53469-21-9 Aroclor 1242 730 

12672-29-6 Aroclor 1248 1,300 

11097-69-1 Aroclor 1254 8,3.00 

11096-82-5 Aroclor 1260 4,300 

11104-28-2 Aroclor 1221 1,500 

11141-16-5 Aroclor 1232 730 

PCB-Aroclor Surr~ ate Recove~ 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

D 
D 

No 
No 
Yes 
Yes 

l.:20 

8.8 % 

u 
u 
y 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL . 
RESOURCES flf!!!/ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 !?CB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-10-2-3 

Lab Sample ID: CN69G 
LIMS ID: 00-23719 

Matrix: Soil 

QC Report No: CN69-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/05/00 

10/09/00 Data Release Authorized: i)..\<}J Date Received: 

Reported: 12/J.4/00 1/-' ,o-\\ 

Date extracted: 12/11/00 

Date analyzed: 12/13/00 05:02 
Instrument ID: ECD3 
Sample Amount: 
Final Bxt Vol: 

pH: 

10.8 g-dry-wt 

4.0 mL 
8.5 

GPC,Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 9.6 % 

Reported in Total ug/kg Dry Weight 

CAS Number Anal.y te 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor l.254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recove~ 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

46.0% 
73.5% 

Value 

37 u 
37 u 
37 u 
45 
37 u 
74 u 
37 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTlCAL ~ 
RESOURCES vs,/ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FO.RM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-14-2-3 

Lab Sample ID: CN69H 
LIMS ID: 00-23720 
Matrix: Soil 

QC Report No: 
Project: 

CN69-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: ~\i5\) 
Reported: 12/14/00 Cju\~\ 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 05:38 
Instrument ID: BCD3 
Sample Amount: 

Date Sampled: 
Date Received: 

996098.00 
10/06/00 
10/09/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Final Ext Vol: 
pH: 

10.9 9-dry-wt 
4.0 mL Cone/Dilution Factor: 

8.2 Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor l2S4 
11096-82-5 Aroclor 1Z60 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroelor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

65.8% 
62.8% 

Value 

37 
37 
98 

600 
260 

73 
37 

No 
No 
Yes 
Yes 

1:1 
9.1 %-

u 
u 
y 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

PORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-20-2-3 

Lab Sample ID: CN69I 
LIM$ ID: 00-23721 
Matrix: Soil 

QC Report No: 

Project: 
CN69-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: ~\(>) 
Reported: 12 / 14 / 0 O if \.~' 
Date extracted: 12/11/00 

Date analyzed: 12/13/00 08:33 
Instrument ID: ECD3 

Date Sampled: 
Date Received: 

996098.00 
10/10/00 
10/13/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: Sample Amount: 11.0 g-dry-wt 

Final Ext Vol: 4.0 mL Cone/Dilution Factor: 
pH: s.1 Percent Moisture: 

Reported in Total ug/kg Dry weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 36 

53469-21-9 Aroclor 1242 36 
12672-29-6 Aroclor 1248 180 
11097-69-1 Aroclor 1254 970 
11096-82-5 Aroclor 1260 320 
11104-28-2 Aroclor 1221 72 

11141-16-S Aroclor 1232 36 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 95.8% 
Tetrachlorom.etaxylene 62.8% 

Data Qualifiers 

No 
No 
Yes 
Yes 

1:1 
8.2 % 

u 
u 
y 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-22-2-3 

Lab Sample ID: CN69J 
LIMS ID: 00-23722 
Matrix: Soil 

QC Report No: CN69-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: v...\~ 
Reported: 12/14/00 ~·t'r-~ 

996098.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 09:08 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

9.69 g-dry-wt 
4.0 mL 

8.2 

GPC ·,Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 19.3% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroelor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data. Qualifiers 

78.8% 
80.0% 

Value 

41 u 
41 u 

520 y 

1,300 

990 
83 0 

41 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-40-2-3 

Lab Sample ID: CN69K 
LIMS ID: 00-23723 
Matrix: Soil 

QC Report No: 
Project: 

CN69-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 10/13/00 
10/16/00 Data Release Authorized: ~\~ 

Reported: 12/14/00 \J~\r\'X 
Date Received: 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 09:43 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
10.5 g-dry-wt 
4 .0 mL 

8.1 

GPC.Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 12.1% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 38 u 
53469-21-9 Aroclor 1242 38 u 
J.2672-29-6 Aroclor 1248 600 y 

11097-69-1 Aroc:lor 1254 s 
11096-82-5 Aroclor 1260 1,700 E 
11104-28-2 Aroclor 1221 76 u 
11141-3.6-5 Aroclor 1232 38 u 

PCB-Aroc:lor Surrogate Recovery 

Decachlorobiphenyl 111% 

Tetrachlorometaxylene 56.2% 

Data Qualifiers 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 

ANALYTICAL . 
RESOURCES 'f!!I!/ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences . 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-40-2-3 
DILUTION 

Lab Sample ID: CN69KDL 
LIMS ID: 00-23723 
Matrix: Soil 

QC Report No: CN69-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 

Data Release Authorized: )._\\),,\CUoate Received: 
Reported: 12/14/00 ~ \'V 

10/13/00 
10/16/00 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 20:03 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 

lO.S g-dry-wt 
4.0 mL 

8.1 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
llOln-69-1 

11096-82-5 
11104-28-2 
11141-16-5 

in Total 

Analy ta 

Aroclor 
Aroclor 
Aroclor 
Aroc:lor 
Aroc:lor 
Aroclor 
Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Val.ue 

1016 380 
1242 380 
1248 810 
1254 3,200 

1260 1,700 

1221 760 
1232 380 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

138% 
60.0% 

No 
No 
Yes 
Yes 

1:10 
12.1% 

u 
u 
y 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Y Indicates a raised reporting limit due to matrix interferences. 
The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

PORM-1 PCB 



ORGANICS ANALYSiS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-46-2-3 

Lab Sample ID: CN69L QC Report No: CN69-Kennedy Jenks Consultants 
Tacoma Metals LIMS ID~ 00-23724 Project: 

Matrix: Soil 996098.00 
Date Sampled: 10/16/00 

Data Release Authorized:. \l.\.\'30 Date Received: 
Reported: 12/14/00 C,t{l, ().,\ 

10/18/00 

Date extracted: 12/11/00 GPC ~leanup: Mo 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 12.3% 

Date analyzed: 12/13/00 10:19 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 

10.S g-dry-wt 
4.0 mL 
8.3 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
110.97-69-1 Aroclor 1254 
11096-82-S Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 43.2% 
Tetrachlorometaxylene 78.8% 

Data Qualifiers 

Value 

38 u 
38 u 
38 u 
51 
38 u 
76 u 
38 u 

ANALYTICAL ~ 
RESOURCES \g 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANl:CS ANALYSIS DATA SHEET 
PCB by GC/ECD 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CN69 
LIMS ID: 00-23555 
Matrix: Soil 

QC Report No: CN69-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: \. \tA \ 6) 
Reported: 12/14/00 \J~\r'µ\ 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 12/11/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

330 

966098.00 

SPIKE 
ADDED 

333 

% 
RECOVERY 

. 99. 0~ 

Aroclor Surrog ate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

67.2% 
88.2% 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 18, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARJ Job: CN70 

Dear Ty: 

Please find enclosed a copy of the request for additional analysis and final analytical results 
for the above referenced project. Twenty soil samples were re-logged from archives on 
December 1, 2000. 

Selected samples were analyzed for total metals (lead, cadmium, chromium & mercwy) 
referencing EPA methods 6010/7 4 71. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. · If 
you have any questions or require additional infonnation, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

lb:~~L 
Project Manager 
susan@arilabs.com 

SS/ss 
Enclosures 

RECEIVED 

DEC 1 9 2000 
K/J Federal Way 

K/J No/File-------
Route·---------
Return To/By·-------

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



Clirot: ~ Change Order 

'Pb (ut:A<J.) 

l::::ad·l:1~ I 
Please Make the Following Changes: Add uo..c1 (l/{\Al 1.¥l.v.> QJY)~J.d.1,l)u)lM!. ~ - - 58xv\ ()~ I {J 

/ T P- "20-4-G, c~J tJO) 0c -19 Ct'c;B (r. ../ . 
'-0e-~1-tf-l, } oo-1qto30 !'· ..; 
V Tp-~~ - 4.{p 

~TP-o2~-t./k 

/re. -d&° -\./ii 
/IP_-:if-4-~ 

/ IP-33-~-3 

oo-l'lu3~ 

ti~c.) Do- 1qi-0~ 

OCJ - I q1-1 

- l'tloll 

_L 
/ 
/ 

v' 

ANALYTICAL. 
RESOURCES V!!I!/ 
INCORPORATED 

ARI Job No.: (!. I JO ;1 C. i JJ, 1 (./ ~ I J CJ C4-"-3 j+.;:C"'-1-~ -=-~ 

VTSR: 

Change Order D11te: /~ -1-00 

Ch Order Ack led1ted 
Project Coordinator: 

Extractions: 

Volt11ih·s: 

GC/MS Lab: 

GCLab: 

Metals: 

Convent ionals: 

Data Section: 
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Change Order Dale: l&-/-00 
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,Cl,ange made l,y:'-JOd R q ~rtyx,{a,,°x<,-
r--- "' 

Q.\'ur'o rA (J.,l)'V\ 

, Taken by: --- ~1,--

P/ea5e Make tbe Following Changes: 

Ao& ~ ':tQ~ ry{1,RJ~~ Soop& : 
TP-dt-'-f-lt, ~1 ~o) Oo-t'l~oO / 
TP -~).-l/-~ ( ~.l ao) 60 - t '1 lP 3 'J.. ,,, 
:1P - Wl, -.;).-?:> ( <!_L lai) 00- IC, 8CaL/ / 

Analytical Resources, Inc. 

ANALYTICAL f& 
RESOURCES ~ 
INCORPORATED 

ARf.lob No.: c_ l JO C,. \ Ul ~ 
VTSR: 

Change Order Date: l~- J-00 

Chane;e Order Ack (edged · ~ 

Project Coordinator: 

Extractions: 

Volatill's: 

CC/MS Lab: 

GCLab: 

Metals: 
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INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70A 
LlMS ID: 00-23561 
Matrix: Soil 

Sample No: TP-20-4-6 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

Data Release Authorized~ 
Reported: 12/15/00 (V 

Prep Prep Analysis Analysis 

Percent Total Solids: 87.9% 

ANALYTICAL ~ 
RESOURCES WI!/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 Cadmium 1 l 

3050 12/11/00 6010 12/13/00 7439-92-1 Lead 10 540 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-21-4-6 

Lab Sample ID: CN70B 
LIMS ID: 00-23562 
Matrix: Soil 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Date 
Date 

Data Release Authorize~ 

Reported: 12/15/oo ~ 

Prep Prep Analysis Analysis 

996098.00 
Sampled: 10/10/00 

Received: 10/13/00 

Percent Total Solids: 94.4% 

ANALYTICAL ta\ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 Cadmium 1 l u 
3050 12/11/00 6010 12/13/00 7440-47-3 Chromium 3 42 

3050 12/11/00 6010 12/13/00 7439-92-1 Lead 10 20 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANJ:CS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70C 
LIMS ID: 00-23563 
Matrix: Soil 

Data Release Authorize~~ 
Reported: 12/15/00 ~ 

Sample No: TP-22-4-6 

QC Report No: CN70-Kennedy Jenks consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

Percent Total Solids: 94.9% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS NUmber Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-47-3 Chromium 3 47 

3050 12/11/00 6010 12/13/00 7439-92-l Lead 10 360 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I: 



INORGAN'ICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CN70D 
LIMS ID: 00-23564 
Matrix: Soil 

Data Release Authorize~ 

Reported: 12/15/00 ~ 

Sample No: TP-23-4-6 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/11/00 

Date Received: 10/J.3/00 

Percent Total Solids: 87.6% 

Prep Prep Analysis Analysis 

ANALYTICAL J&\ 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7439-92-l Lead 10 140 

CLP 12/11/00 7471 12/14/00 7439-97-6 Mercury 0.04 0.19 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70E 
LIMS ID: 00-23565 
Matrix: Soil 

Data Release AuthorizecJY\v~ 

Reported: 12/15/00 \J' 

Sample No: TP-28-4-6 

QC Report No: CN70-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/11/00 
Date Received: 10/13/00 

Percent Total Solids: 94.0% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS NUmber Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 Cadmium 1 l u 
3050 12/11/00 6010 12/13/00 7439-92-J. Lead 10 10 u 
CLP 12/11/00 7471 12/14/00 7439-97-6 Mercury o.os o.os u 

U Analyte undetected at given RL 

RL Reporting Limit 

P'ORM-I 



INORGANICS ANALYSIS DATA SHBET 
TOTAL METALS 

Lab Sample ID: CN70F 
LIMS ID: 00-23566 
Matrix: Soil 

Data Release Authorized~ 
Reported: 12/15/00 lz_J-

Sample No: TP-30-4-6 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Percent Total Solids: 92.8% 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 

Prep 
Meth 

Prep 
Date 

Analysis 
Method 

Anal.ysis 
Date CAS NUmber Analyte RL mg/kg-dry 

3050 
3050 

12/11/00 
12/11/00 

6010 

6010 

12/13/00 

12/13/00 

7440-43-9 
7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Cadmium 
Lead 

l 

10 
l u 

10 U 



:INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70G 
LIMS ID: 00-23567 
Matrix: Soil 

Data Release Authorized 
Reported: 12/15/00 

Sample No: TP-33-2-3 

QC Report No: CN70-Kennedy Jenks consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 
ate Received: 10/13/00 

Percent Total Solids: 85.6% 

Prep Prep Analysis Analysis 

ANALYTICAL ta_ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7439-92-1 Lead 10 4,560 

CLP 12/11/00 7471 12/14/00 7439-97-6 Mercury 0.05 1.69 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-:r: 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-34-4-6 

ANALYTICAL ,&\ 
RESOURCES ~ 
INCORPORATED 

Lab Sample ID: CN70H 
LIMS ID: 00-23568 
Matrix: Soil 

QC Report No: CN70-Kennedy Jenks Consultants 

Data Release Authorized 
Reported: 12/15/00 

Prep Prep Analysis 

Meth Date Method 

3050 12/11/00 6010 
CLP 12/11/00 7471 

Project: 

Date Sampled: 
Date Received: 

Analysis 

Date CAS Nu:mber 

12/13/00 7439-92-1 

12/14/00 7439-97-6 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Tacoma Metals 
996098.00 
10/12/00 
10/13/00 

Percent Total Solids: 

Analyte RL 

Lead 10 
Mercury 0.05 

84.9% 

mg/kg-dry 

1,110 
0.05 u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN?OI 
LIMS ID: 00-23569 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098. 00 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

Data Release Authorized~~ 
Reported: 12/15/00 u~ 

Percent Total Solids: 92.6% 

Prep Prep 
Meth Date 

Analysis Analysis 
Method Date CAS Number 

3050 12/11/00 6010 12/13/00 7439-92-1 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Analyte RL 

Lead 10 

ANALYTICAL-~
RESOURCES ~ 
lNCORPORATED 

240 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70J 
LIMS ID: 00-23570 

Sample No: TP-37-4-6 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix, Soil 996098.00 

Data Release Authorized~~~ 
Reported: 12/15/00 ''(_j(..;" 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

Percent Total Solids: 

Prep Prep Analysis Analysis 

89.6% 

ANALYTICAL . 
RESOURCES D 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 Cadmium l 1 u 
3050 12/11/00 6010 12/13/00 7439-92-1 Lead 10 20 

CLP 12/11/00 7471 12/14/00 7439-97-6 Mercury o.os 0.05 u 

u Analyte undetected at given RL 

RL Reporting Limit 



iNORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70K 
LIMS ID: 00-23571 
Matrix: Soil 

Data Release Authorized~ 

Reported: 12/15/00 Q_J 

Sample No: TP-38-2-3 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

Percent Total Solids: 91.4% 

ANALYTICAL ~ 
RESOURCES \WJ 
INCORPORATED 

Prep 
Meth 

Prep 
Date 

Analysis 

Method 

Analysis 
Date CAS Number Analyte RL mg/kg-dry 

3050 
CLP 

12/11/00 
12/11/00 

6010 
7471 

12/13/00 

12/14/00 

7439-92-1 
7439-97-6 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-X 

Lead 
Mercury 

10 
0.05 

70 

0.12 



INORG~ICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70L 
LIMS ID: 00-23572 

Matrix: Soil 

Data Release Authorize~~ 
Reported: 12/15/00 ~ 

Sample No: TP-43-4-6 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

Percent Total Solids: 92.3% 

Prep Prep .Analysis Analysis 

ANALYTICAL ta.. 
RESOURCES 'fJl!/ 
INCORPORATED 

Meth Date Method Date CAS Number Anal.yte RL mg /kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 Cadmium l 1 u 
3050 12/11/00 6010 12/13/00 7439-92-1 Lead 10 10 

CLP 12/11/00 7471 12/14/00 7439-97-6 Mercury 0.04 0.04 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Sa:mple No: TP-4S-2-3 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CN?OM 
LIMS ID: 00-23573 
Matrix: Soil 

QC Report No: CN70-Kennedy Jenks Consultants 

Project: 

Date Sampled: 

Date 

Data Release Authorizeqt)'.\~ 
Reported: 12/15/00 ~ 

Received: 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS NUmber 

3050 12/11/00 6010 12/13/00 7440-43-9 

3050 12/11/00 6010 12/13/00 7439-92-1 

CLP 12/11/00 7471 12/14/00 7439-97-6 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Tacoma Metals 

996098.00 

10/16/00 
10/18/00 

Percent Total Solids: 

Analyte RL 

Cadmium 1 
Lead 10 
Mercury 2 

90.8% 

mg/kg-dry 

15 
950 

16 



INORG.A:NJ:CS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70N 
LIMS ID! 00-23574 
Matrix: Soil 

Data Release Authorize~~ 
Reported: 12/15/00 ~ 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

Percent Total Solids: 85.2% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analy te RI.. mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 cadmium 1 9 

3050 12/11/00 6010 12/13/00 7440-47-3 Chromium 3 104 

3050 12/11/00 6010 12/13/00 7439-92-1 Lead 10 970 

CLP 12/11/00 7471 12/14/00 7439-97-6 Mercury 0.05 2.88 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CN700 
LIMS ID: 00-23726 

Matrix: Soil 

Data Release Authorized~/ 
Reported: 12/15/00 {:)'~ 

Sample No: TP-l-2-3 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Percent Total Solids: 84.2% 

ANALYTICAL /&, 
RESOURCES '8J 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 
Method 

Analysis 
Date CAS Number Analyte RL mg/kg-dry 

CLP 12/11/00 7471 12/14/00 7439-97-6 Mercury o.os 0.11 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CN70P 

LIMS ID: 00-23727 
Matrix: Soil 

Sample No: TP-4-2-3 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Data Release Authorizedht /. 

Reported: 12/15/00 ~'-"" 

Prep Prep Analysis Analysis 

Percent Total Solids: 92.8% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 Cadmium l 8 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



XNORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-7-2-3 

Lab Sample ID: CN70Q 
LIMS ID: 00-23728 
Matrix:: Soil 

QC Report No: CN70-Kennedy Jenks consultants 
Project: 

Date Sampled: 

Date 

Data Release Authorized""~ 
Reported: 12/lS/oo ~ · 

Prep Prep Analysis Analysis 

Received: 

Tacoma Metals 
996098.00 
10/04/00 
10/09/00 

Percent Total Solids: 90.9% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 Cadmium 1 9 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70R 
LIMS ID: 00-23729 
Matrix: Soil 

Sample No: TP-16-2-3 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

D te Received: 10/09/00 

Data Release Authorized: 
Reported: 12/15/00 

Percent Total Solids: 74.1% 

Analysis Analysis 

ANALYTICAL f& 
RESOURCES "!!II!/ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 cadmium 1 68 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CN70T 
LIMS ID: 00-23731 
Matrix: Soil 

Data Release Authorize~ ~ 
Reported: 12/15/00 ~ 

Sample No: TP-21-6-10 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/10/00 

Date Received: 10/13/00 

Percent Total Solids: 71.0% 

Prep Prep Analysis Analysis 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7439-92-1 Lead 10 50 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70S 
LIMS ID: 00-23730 

Matrix: Soil 

Data Release Authori~ed~/ ~ 
Reported: 12/15/00 ~ 

Sample No: TP-20-6-10 

QC Report No: CN70-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/10/00 

Date Received: 10/13/00 

Percent Total solids : 88.8% 

Prep Analysis Analysis 

ANALYTICAL ta_.. 
RESOURCES~ 
INCORPORATED 

Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7439-92-1 Lead 10 230 

U Analyte undetected at given RL 

RL Reporting L.imit 

FORM-I 



INORGANJ:CS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70MB 
LIMS ID: 00-23574 
Matrix: Soil 

Sample No: Method Blank 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

Data Release AuthorizectCti, ~ 
Reported: 12/15/00 ~ 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANAL'VTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/11/00 6010 12/13/00 7440-43-9 Cadmium 0.2 0.2 u 
3050 12/11/00 6010 12/13/00 7440-47-3 Chromium 0.5 o.s u 
3050 12/1.1/00 6010 12/13/00 7439-92-1 Lead 2 2 u 
CLP 12/11/00 7471 12/14/00 7439-97-6 Mercury 0.05 0.05 u 

u Analyte undetected at given RL 

RL Reporting Limit 



l:NORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN70LCS 
LIMS ID: 00-23574 
Matrix: Soil 

Data Release Authorized~./ ~ 
Reported: 12/15/00 ~ 

QC Report No: CN70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spike % 

Analyt.e Method mg/kg-dry Added Recovery 

Cadmium 6010 49.9 so.o 99.8% 

Chromium 6010 49. 3 50.0 98.6% 

Lead 6010 196 200 98.0't 

Mercury 7471 1. 02 1. 00 102% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VII 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 

Q 



s · Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 18, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CM28 

Dear Ty: 

Please find · enclosed sample custody records and final analytical results for the above 
referenced project. Thirteen soil samples were re-logged from archives on November 17, 
2000. 

Selected samples were analyzed for PNA's referencing EPA method 8270 or GC/MS-SIM, 
ARI SOP. Samples submitted for EPH were subcontracted to North Creek Analytical and 
are attached. 

The samples were extracted on November 2711, and December 4th·, 2000 and analyzed on 
November 27, 28, 29 and December 1 & 2, 2000: 

Quality control analysis results are included for your review. Copies of the reports and all 
associated raw data will be kept on file at ARI. If you have any questions or require 
additional information, please contact me at your convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

~-4"tJ'-' 
Project Manager 
susan@arilabs.com 

SS/ss 
Enclosures 

RECEIVED 

DEC 2 D 2000 
K/J Federal Way l(IJ No/Fife ______ _ 

Route · 
Return""".li=-'o/,-:::8:-y-------

333 Ninth Avenue North " Sealtle WA 98109-5187 • 206-621-6490 ° 206-621-7523 fax 
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Client: CHANGE ORDER 

1~ 
ANALYTICAL 
RESOURCES 

INCORPORATED 

Project No: Jui 
ARI Job No: Cit 
VTSR: 

q q CQoq'? ~/J:) 

Submitted by: 

L, \ LJ6, C\\~ \'D 0016 ~i~ 

. ,.0-0-19101 Tacoma_Metals TP-15-0-1 CH49 A -o . 
J('oo-19102 Tacoma_Metals TP-16-0-1 CH49 B Ef>\-r' /S1M t M~ 1olCf 

00-19103 Tacoma Metals TP-160-0-1 CH49 C 
00-19104 Tacoma-Metals TP-17-0-1 CH49 n~ 
00-19596 Tacoma_Metals TP-37-0-1 CI18 D. StH f'I~ · 5Q 
9,,0:;).9597 Taco;m~~.~~.Jll.~.T.~.:J?-t-3 Cil,S _ E_~e:?11 J Pl-\\.-\ .1, '

1 ~ I 
('.J'0-=19598 Tacoma_Metals 'fP-jS-0-1 CilB p; er>~ lS.lM.. P~.iP ----
00·-19599 Tacoma Metals TP-39-0-1 CI18 G ---
00-19600 Tacoma-Metals TP-390-0-1 CI18 H 
00~19601 Tacoma=Metals TP-40-0-1 CI18 I eP\-\- (&\M. ?Plott 0 
00-19602 Tacoma Metals TP-40-2-3 CI18 J · 

~ ~~ l'ccct :\-1-lzr-u~ SCUA>.iplits 

*~~~~0t)~ 

0004F ...\i: S, V 'c ff" -\0 ,s, t~ ..- -
"'"'"'~r~ ~ 

. -- .y: ?a") ' ~ \ ,...,...,.0 -

:q:=. 

'-'' '"'' l \..t"" ... ~~ .... ·- ~~. 
.,.. d 

Project Coordinator: 

Extractions: 

Volatiles: 

GC/MS Extractions Lab: 

GC Lab: 

Metals: 

Conventionals: 

Data Section: 

/\ tjc.b. !'f'.l ~ ~ /\ie»J ' 
-toY- ~ 'Je&kR( 

~ {,'5 

Rev. 2 
02/21/94 



• CHANGE ORDER 
'£.,~~ 

ANALYTICAL 
RESOURCES 

INCORPORATED 

Client:~ I - I ARI Job No: G 3 
-

Project No:-12 VTSR: 

Submitted by: 

\AM,:, v~- I ell~ le., 
- ~ ~ 00-19069 Tacoma Metals TP-5-01 CH43 A 

00-19.070. T.acoma-Metals TP-5-4-6 CH43 B ,. , 
~;;;1·9~~h~~aw~~~ ept,t,·:/s1·M. ?AA .. ·· 

~/O(f-19072 Tacoma-Metals TP-6-0-1 CH43 D - Pc.B 
· 00-19073 Tacoma-Metals TP-600-0-1 CH43 E 

00-19074 Tacoma-Metals TP-7-0-1 CH43 F 
00-19075 Tacoma-Metals TP-8-0-1 CH43 G 

__ 00-?,9076_ .. T.~~-srna-M,etals. TP-8~4-~6" C~~} ;H.. . _ . ~ ,, 
- i:9-f~~:li.~~~'~""9i .... o~~el'f"D~a,tt, f;.s\M ,:>f(. 

00-19078 Tacoma-Metals TP-800-4-6 CH43 J . 
00-19079 Tacoma=Metals TP-9-4-6 CH43 K ff,(;:;'f 

Cha11ge order Dote: 
ll / {l / 00 

'"'' ·-· ,,..._ .. daed 

Project Coordinator: 

Extractions: 

Volatiles: 

GC/MS Extractions Lab: 

GCLab: 

Metals: 

Conventionals: 

Doto Section: 

00-19080 Tacoma Metals TP-10-0-1 CH43 L , 
00-19081 Tacorna-Met~l.l? TP-10-4-6 CH.43_ M...... . . .. . .. ;_: ------------:x:-;;---

- :t9'.6:$2'~~-~a~~tflf,o;~~~~;)6·1M. -p~-;:- [ 
00-19083 Tacoma Metal8 TP-.11-:-0-1 .CH4~ .. ..O. ., .... . ,,,~.,·t-:s:··.· ···""'·~··Lt1-,L' --~-----:7~-;;:.~~----

ilg!!'.7~;~-~~~f•MW~;,.,·· ·rM·· r~"" 
00'·~19085 Tacoma_Metals TP-12-0.-1 CH43 Q- ?CJ3 ,......-----;::C-~~~r------
00-19086 Tacoma Metals TP-13-0-1 CH43 R 
00-19087 Tacoma-Metals TP-14-0-1 CH43 S 
00-19088 Tacoma-Metals TP-14-6-10 CH43 T -... ,._... .. - ... ... 

. -~ .. T'l'" .-·.::e:-!:~. c •• 

. ! _ •.. />. ' if) r0' J ~ 
~ +u~bNeix .~ ""\ ~- 02~~~9~ ~I 

ef~ 
',r ,.\ - ~ ~\nMv-~"'-- l ., -- .., 



• 
ANALYTICAL 

RESOURCES 
INCORPORAlED 

~~,,~-.. 
f-..\+~c-5." 

\ 

CHANGEORDER 1,,-~~ 
S, \ t:ob No C,JZJ.J -<I-~ -<f- ~ 2.. 

1 l I rz 

~y~~~ 
~ W\M.CJ.\ ~--
s~ o -- ff· 

( e-:fif f 1-,~3 
tc1:25" ... f/i6b 

l_3 CI 24 K ..S}f...\ 
-·· ..... ··· ., - -.,-,,. - . ....---.i1lfalqlol!l!l_i;i,'lll~l!ln'!,}'1111*""1N .. ,:r;,,'Q-1:,vP!,~~i·?Af\ 

oo'=l9694 Tacoma Metals TP-29-0-1 CI 24 M 

.;:,~~~i~~~::~~,i: -i~:i.g.::~=:i•,,~~~*JS\M p~ 
00-19697 Tacoma Metals TP-31-0-1 CI2'4 P · ~ .. l 
00 - 19698 Tacoma=Metals TP-31-2-3 CI24 Q c;,$,2--f/-&{ l// 
0 0- 1969 9 . T_asoma_M~tals .TP-~2-0_.-~ .. f~.l.._1 f\ -~ ~ ·j S "l ~i.....1.-

._,~'19700~'-.Ta!ifiliJGllt•llfi~~~-..::1:~ePT"\ \"""' rn."1 : 

~ ~~-9~_01 __ :T.?coma Metal s TP-39~~ /o/M:PAA-

l;nonQ~ "' .... "' •v•· ·~ -'"' ~ d 

Project Coordinatof: 

Extractions: 

r,1otiles: 

[9-C/MS Extractions Lab: 

GC Lab: 

Metals: 

Conventionals: 

Octa Section: 

00-19875 Tacoma-Metals TP-49 - 4-6 CI62 N 

.f.,.9-::-.19876 Tacotna-Mebals· TP-50-0-1 CI62 O~"'R:..8 cr·---------- ---------
&O~i9s'77··:.Tacoma:MeTa1\i TP-50-2-3 CI62 ·l?-:'ft..B ' 
00 -19878 Tacoma_Metals TP-500-0-1 CI62 Q l 

' 

_.. ~ ., ~
1
' )Ah \t~ rl _c f'Mt\.P l 18 t r-e. 

I I \j . • ' 
• . . A ,... 

~ 
o.._ 

:-.¥ 1?\00$L--' ::p\VA ~ ~Y\ 
Y)a0 ()cb :foe :l'.N- Y-e1'~>£.s±GL a..n ~c;,.C 

-----:q1\W..> 
( ~ ?-i M2-\ ,\rh~ .-lj-S:iv 6'~ +o tdt~= """·, .J~ ~~-C!> 02/21/94 

0004F 



• ~~ 
ANALYTICAL 
RESOURCES 

INCORPORATED 

CHANGE ORDER 

Change mode by: ~i e,,, 'f>y- \A.A ~"· ·:~--

!Submitted by: 

1 ._, \ '"3:::'! \U.4:~ .. 

00-18314 Tacoma_Metals TP- 1-0-1 CF88 A 
00-18315 Tacoma_Metals TP-2-0-1 CF8 8 B 
00-183 16 Tacoma Metals TP-2-2-3 CF88 C 

VTSR: 

00-183 17 Tacoma-Metals . TP-2-4 - 6 CF88 D .. . -
· ~-·'.1'8 :,,Tae~ma:Me.til.:i:i · TP'~'.2 ... ~~;~:1 0,;, CFss·:.,gti,f!PtW'S \ f...\ ?P>..~ 
00-18319 Tacoma Metals TP-3-0 -1 CF88 F 
00-18320 Tacoma- Metals TP -3-4 - 6 CF88 G 
00-18321 Tacoma-Metals TP-3-6-10 CF88 H 

00- 1832 3 Tacoma Metals TP-4-6-10 CF88 J -~' _ 

Change order Date: 
\\ I 1, J 00 

......... _..,.,A Acknowledged 

Pro~~ . 

··~ °'h1~ -_SD} Extra i_) 

Vo11 (I / t7) . _ vJMo/ 
Gq 

i 

G ... ~-.. ·-· ·---.. 
', 

IT-ii 
00-18322 Tacoma=Metals TP-4-0-1 CF88 I .... '?GB ff I r"':·

1
,; 

00-18-3'24 ·Tacoma=Metals TP-1-2-3 CFBB K~:; -b,- c I • 

~~~ i:~~~~~,~~~}=t~oc~~~iiL~'s ~ ( fE h )t Med 0 ~ ) 
o0-18327 Tacoma Metals TP-3-2 - 3 CF88 N , @ U 7 
oo-~3328 Tacoma)w~al_s 'l'P-;4-2- 3 CFB.S : 0 ~'Pc...@,;~ 
oo-1&329 Tacoma Metals .TP-4·-4-6 CF88 P ~ - ~- ·· 

7('Pl~AAG-: / f 1111 :tb.D$e-, : 

~ 
~ ~ --fuv:: , sampLl.s -.t- ~ rel aS. 

j Usk,o{ 1u,~W ~ 
fV""4F 

~~\)~ ~ -\-o rJo~k -AU1)~~ 
~~ 

)(9\\.,\. 'f> ~ \ r-. ~O\). 'Se_ 

Rev. 2 
02/21/94 



S Analytical Resources, lncorporat~ 
Analytical Chemists and Consultants 

Case Narrative 

Client Project ID: 21090 
ARI Job# CM28 
Date: December 8, 2000 

Semivolatile Or~anics - PN A GC/MS SIM 

The samples were extracted on Novemb.er 27, & December 41
\ 2000 and analyzed on November 

27, 28, 29 and December 1 & 2, 2000. Most of the SIM PNA extracts had significant 
background matrix interference that resulted in internal standard failures., The extracts were 
analyzed with as little dilution as possible, most analytes were detected, although some analytes 
were "J" flagged. 

Sample's "E" and "M" we re-extracted and analyzed by 8270 PNA due to the level of target 
analytes in the samples. 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

ORGANIC COMPOUND 
DATA REPORTING QUALIFIERS 

U Indicates the compound was undetected at the reported 
concentration. (Same as ND). 

J Indicates on estimated concentration when the value is less than 
the calculated reporting limit. 

D Indicates the surrogate/spike(s} was not detected, due to 
dilution of extract. 

NR Indicates the surrogate recovery cannot be reported due to 
matrix interference. 

E Indicates a value above the linear range of the detector. 
Sample dilution required. 

S Indicates no value reported due to saturation of the detector. 
Sample dilution required. 

NA Indicates compound not analyzed for. 

M Indicates an estimated value of analyte found and confirmed by 
analyst but with low spectral match. 

B Indicates possible/probable blank contamination. Flagged 
when the anolyte is detected in the blank as well as the 
sample. 

Y Indicates raised reporting limit due to background interference or 
to activity on the instrument. Compound is still not detected at or 
above the raised level. 

333 Ninth Avenue North • Sealtle WA 98109-5187 • 206-621-6490 ° 206-621-7523 fax 



Matrix: 

LIMS ID 

00-22441 
00-22441 
00-22441 
00-22441 
00-22449 
00-22449 

(TPH) 
(DPH) 

SO~L 8270 PNA SURROGATE RECOVERY SUMMARY 

Soil 

Client ID 

Method Blank 
Lab Control 
TP-5-6-10 
TP-5-6-10-DL 
TP-2-6-10 
TP-2 - 6-10-DL 

dl4-p-Terphenyl 
dlO-Diphenyl 

QC 

TPH 

82% 
79% 
95% 
81% 

106% 
88% 

Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

DPH 

78% 
78% 
87% 
73% 
94% 

84% 

LCS/MB LIMITS 

(30-160) 
(30-160) 

TOT 
OUT 

0 

0 

0 
0 
0 

0 

QC LIMITS 

(30-160) 
(30-160) 

D Surrogate Compound diluted out 

Page 1 for CM28 FORM-II 8270 PNA 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: 112800MB 
LIMS ID: 00-22441 
Matrix: Soil 
Data Release Authorized~ 
Reported: 11/29/00 

Sample No: Method Blank 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 11/28/00 16:13 

Instrument: NTl 

Sample Amount: 4.00 g-as-rec 
Final Extract Volume: 10. mL 

Cone/Dilution Factor: 1:1 

GPC Cleanup: NO 

CAS Number Anali te 
91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
208-96-8 Acenaphthylene 
83-32-9 Acenaphthene 
86-73-7 Fluorene 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a}anthracene 
218-01-9 Chrysene 
205-99-2 Benzo(b}fluoranthene 
207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene 
193-39-5 Indeno(l,2,3-cd)pyrene 
53-70-3 Dibenz(a,h}anthracene 
191-24-2 Benzo(g,h,i)perylene 
132-64-9 Dibenzofuran 

Base/Neutral Surrogate Recovery 
dl4-p-Terphenyl 
dlO-Diphenyl 

FORM-1 

81.6% 
78 .4% 

Moisture: NA 
pH: NA 

u g /kg 
2,500 U 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 
2,500 u 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CM28E 
LIMS ID: 00-22441 
Matrix: Soil 
Data Release Authorized~ 
Reported: 11/29/00 

Sample No: 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

TP-5-6-10 

Q,128-Kennedy Jenks 
Tacoma Metals 

996098.00 
10/04/00 
10/09/00 

Consultants 

ANALYTICAL f&.. 
RESOURCES V!!lf!/ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 11/28/00 17:22 

Instrument: NTl 

Sample Amount: 1.00 g-as-rec 
Final Extract Volume: 10. mL 
Cone/Dilution Factor: 1:1 

GPC Cleanup: NO Moisture: NA 
pH: Not Entered 

CAS Number Analy te u g /kg 

91-20-3 Naphthalene 41,000 

91-57-6 2-Methylnaphthalene v 34,000 

208-96-8 Acenaphthylene 19,000 

83-32-9 Acenaphtbene 260,000 

86-73-7 Fluorene 360,000 

85-01-8 Phenanthrene 840,000 E 

120-12-7 Anthraeene 850,000 E 
206-44-0 Fluoranthene 470,000 

129-00-0 Pyrene 400,000 

56-55-3 Benzo(a)anthraeene 130,000 

218-01-9 Chrysene 190,000 

205-99-2 Benzo(b)fluoranthene 93,000 

207-08-.9 Benzo(k)fluoranthene 80,000 

50-32-8 Benzo(a)pyrene 95,000 

193-39-5 Indeno(l,2,3-ed)pyrene 35,000 

53-70-3 Dibenz(a,h}anthracene 16,000 

191-24-2 Benzo(g,h,i)perylene 39,000 

132-64-.9 Dibenzofuran ;1- 150,000 

Base/Neutral Surrogate Recovery 
d14-p-Terphenyl 94 . 8% 
dlO-Diphenyl 86. 8% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
l?NAs by GC/MS 

Lab Sample ID: CM28E-DL 
LIMS ID: 00-22441 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 11/29/00 

Sample No; TP-5-6-10 
DILUTION 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/04/00 
Date Received: 10/09/00 

ANALYTICAL I&\ 
RESOURCES ~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 11/28/00 18:30 

Instrument: NTl 

Sample Amount: 1.00 g-as-rec 
Final Ext·ract Volume: 1 O. mL 

Cone/Dilution Factor: 1:3 

GPC Cleanup: NO Moisture: NA 
pH: Not Entered 

CAS Number A:nall'.te ugl'.kg 
91-20-3 Naphthalene 36,000 
91-57-6 2-Methylnaphthalene 30,000 u 
208-96-8 Acenaphthylene 30,000 u 
83-32-9 Acenaphthene 220,000 

86-73-7 Fluorene 300,000 

85-01-8 Phenanthrene 750,000 

120-12-7 Anthracene 750,000 

206-44-0 Fluoranthene 400,000 

129-00-0 Pyrene 340,000 

56-55-3 Benzo{a)anthracene 110,000 

218-01-9 Chrysene 160,000 
205-99-2 Benzo{b)fluoranthene 89,000 
207-08-9 Benzo(k)fluoranthene 62,000 
50-32-8 Benzo{a)pyrene 80,000 
193-39-5 Indeno(l,2,3-cd)pyrene 30,000 u 
53-70-3 Dibenz(a,h)anthracene 30,000 u 
191-24-2 Benzo{g,h,i)perylene 32,000 
132-64-9 Dibenzofuran 130,000 

Base/Neutral Surrogate Recovery 
d14-p-Terphenyl 81.2% 
dlO-Diphenyl 73.1% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CM28M 
LIMS ID: 00-22449 
Matrix: Soil 
Data Release Authorized~ 
Reported: 11/29/00 

Sample No: 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

TP-2-6-10 

CM28-Kennedy Jenks 
Tacoma Metals 

996098.00 
09/27/00 
09/28/00 

Consultants 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 11/28/00 17:56 

Instrument: NTl 

Sample Amount: 3 . 02 g-dry-wt 

Final Extract Volume: 10. mL 
Cone/Dilution Factor: 1:1 

GPC Cleanup: NO 

CAS Number 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Analy te 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a}anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
rndeno{l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
d14-p-Terphenyl 106% 
dlO-Diphenyl 93.6% 

FORM-1 

Moisture: 24.6% 
pH: 7 .3 

ug /kg 
470,000 E 
270,000 E 

7,100 
270,000 E 
200,000 
460,000 E 

400,000 E 
390,000 E 
470,000 E 

140,000 
230,000 

90,000 
110,000 
110,000 

33,000 
17,000 
34,000 

120,000 



ORGANICS ANALYS~S DATA SHBBT 
PNAs by GC/MS 

Lab Sample ID: CM28M-DL 
LIMS ID: 00-22449 
Matrix: Soil 
Data Release Authorized~ 
Reported: 12/0S/oo 

Sa:11\ple No; TP-2-6-10 
DILUTION 

QC Report No: CM28-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 09/27/00 
Date Received: 09/28/00 

ANALYTICAL f& 
RESOURCES '@J 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 11/28/00 19:05 

Instrument: NTl 

Sample Amount: 3.02 g-dry-wt 
Final Extract Volume: 10. mL 

Cone/Dilution Factor: 1:3 

GPC Cleanup: NO Moisture: 24.6% 
pH: 7 .3 

CAS Number Anal:y:te ug /kg: 
91-20-3 Naphthalene 440,000 

91-57-6 2-Methylnaphthalene 240,000 

208-96-8 Acenaphthylene 9,900 u 
83-32-.9 Acenaphthene 240,000 

86-73-7 Fluorene 180,000 

85-01-8 Phenanthrene 460,000 

120-12-7 Anth:rac:ene 380,000 

206-44-0 Fluoranthene 370,000 

129-00-0 Pyrene 430,000 

56-55-3 Benzo{a)anthracene 120,000 

218-01-9 Chrysene 210;000 

205-9.9-2 Benzo{b)fluoranthene 96,000 

207-08-.9 Benzo(k)fluo:ranthene 97,000 

50-32-8 Benzo(a)pyrene 100,000 

193-39-5 Indeno{l,2,3-cd)pyrene 33,000 

53-70-3 Dibenz{a,h)anthracene 19,000 

191-24-2 Benzo(g,h,i)perylene 33,000 

132-64~9 Dibenzofuran 110,000 

Base/Neutral Surrogate Recovery 
dl4-p-Terphenyl 87.8% 
dlO-Diphenyl 84.0% 



ORGANXCS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CM28SB 
LIMS ID: 00-22441 
Matrix: Soil 

Data Release Authorized~ 
Reported: 11/29/00 

Date extracted: 11/27/00 
Date analyzed: 11/27/00 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 

Naphthalene 
Acenaphthene 
·Fluoranthene 
Benzo(a)anthracene 

QC Report No: 
Project: 

SPIKE 
VALUE 

53800 
51800 

51500 
50000 

CM28-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

SPIKE % 

ADDED RECOVERY 

62500 86.1% 
62500 82.9% 
62500 82.4% 
62500 80.0% 

Sp ike Bia.:ok Surrogate Recovery 

dl4-p-Terphenyl 
dlO-Diphenyl 

Values reported in ppb (ug/kg} dry weight 

FORM-Ill 

79 . 2% 
77.6% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



Sl:M SURROGATE RECOVERY SUMMARY 

Matrix: Soil QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Client l:D MNP 

Method Blank 74% 

Lah Control 66% 

TP-16-0-l 82% 
TP-16-0-1-DL 87% 

TP-37-2-3 73% 

TP-37-2-3-MS 80% 

TP-37-2-3-MSD 87% 

TP-38-0-1 63% 

TP-40-0-1 71% 

TP-40-0-1-DL D 

TP-9-0-1 B1% 

TP-10-6-10 68% 

TP-10-6-10-DL 67% 

TP-11-6-10 63% 

TP-270-0-l 92% 

TP-30-2-3 67% 

TP-33-0-1 83% 

TP-34-2-3 67% 

(MNP) = dl0-2-Methylnaphthalene 
(DBA) dl4-Dibenz(a,h)anthracene 

996098.00 

DBA 

74% 
72% 

84% 
67% 
90% 
70% 
83% 

63% 
84% 

D 
63% 
80% 
67% 

62% 
70% 
57% 
70% 
63% 

LCS/MB LIMITS 

(30-160) 
(30-160) 

(Present limits for LCS/MB are advisory only) 

D Surrogate Compound diluted out 

Pagel for CM28 FORM-II 8270-SIM 

TOT 
OUT 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 

QC LIMITS 

(30-160) 

(30-160) 

0 
0 

0 

0 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGAN:ICS ANALYSIS DATA SHEET Sample No; Method Blank 
PNAs by Selected Ion Monitoring GC/'MS 

Lab Sample ID: CM28MB 
LIMS ID: 00-22437 
Matrix: Soil 
Data Release Authorized~ 
Reported: 12/05/00 

Date extracted: 11/27/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: NA 
Date Received: NA 

Sa~ple Amount: 7 . 50 

ANALYTICAL Jil\ 
RESOURCES~ 
INCORPORATED 

g-dry-wt Equiv. 

Date analyzed: 11/29/00 02:49 Final Extract Volume: o.s mL 

Instrument: FINN4 Cone/Dilution Factor: 1:1 

GPC Cleanup: NO Moisture: NA 

Alumina: l:l pH: NA 

CAS NUmber Anall:'.:te ug /kg 

91-20-3 Naphthalene 6.7 U 
91-57-6 2-Methylnaphthalene 6.7 u 
208-96-8 Acenaphthylene 6.7 u 
83-32-9 Acenaphthene 6.7 u 
86-73-7 Fluorene 6.7 u 
85-01-8 Phenanthrene 6.7 u 
120-12-7 Anthracene 6.7 u 
206-44-0 Fluoranthene 6.7 u 
129-00-0 Pyrene 6.7 u 
56-55-3 Benzo(a)anthracene 6.7 u 
218-01-9 Chrysene 6.7 u 
205-99-2 Benzo(b)fluoranthene 6.7 u 
207-08-9 Benzo(klfluoranthene 6.7 u 
50-32-8 Benzo(a)pyrene 6.7 u 
193-39-5 Indeno(l,2,3-cd)pyrene 6.7 u 
53-70-3 Dibenzo(a,h)anthracene 6.7 u 
191-24-2 Benzo(g,h,i)perylene 6.7 u 
132-64-9 Dibenzofuran 6.7 u 

SIM Surrogate Recovery 
d10-2-Methylnaphthalene 74 . 0% 

dl4-Dibenzo(a,h)anthracene 74.0% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET Sample No; TP-16-0-1 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28A 
LIMS ID: 00-22437 
Matrix: Soil 
Data Release Authorized:"(\l\,J 
Reported: 12/05/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 11/29/00 03:51 

Instrument: FINN4 

Sample Amount: 0 . 89 g-dry-wt 
Final Extract Volume: 1.0 mL 
Cone/Dilution Factor: 1:1 

Moisture: 11.9% 
pH: 6.8 

CAS Number Anal}'.:te ug /kg 

91-20-3 Naphthalene 990 
91-57-6 2-Methylnaphthalene 540 

208-96-8 Acenaphthylene 15,000 B 
83-32-9 Acenaphthene 1,800 

86-73-7 Fluorene 1,000 

85-01-8 Phenanthrene 2,200 

120-12-7 Anthracene 1,800 

206-44-0 Fluoranthene 6,900 

129-00-0 Pyrene 6,200 

56-55-3 Benzo(a}anthracene 3,800 

218-01-9 Chrysene 4,300 
205-99-2 Ben~o(b)fluoranthene 4,500 

207-08-9 Benzo(k)fluoranthene 5,600 
50-32-8 Benzo(a)pyrene 7,000 
193-39-5 Indeno{l,2,3-cd)pyrene 3,800 
53-70-3 Dibenzo{a,h)anthracene 1,400 
191~24-2 Benzo(g,h,i)perylene 3,500 

132-64-9 Dibenzofuran 680 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 81 . 7% 

d14-Dibenzo(a,h)anthracene 83.7% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: TP-16-0-1 
DILUTION 

Lab Sample ID: CM28A-DL 
LIMS ID: 00-22437 
Matrix: Soil 
Data Release Authorized:Y'Y\/' 
Reported: 12/05/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

ANALYTICAL. 
RESOURCES~ 
JNCORPORATEO 

Date extracted: 11/27/00 Sample Amount: 0.89 g-dry-wt 

Date analyzed: 12/01/00 04:01 Final Extract Volume: 1.0 mL 

Instrument: FINN4 Cone/Dilution Factor: 1:10 
Moisture: 11.9% 

pH: 6.8 

CAS Number Anal:t.te ug{kg 

91-20-3 Naphthalene 1,100 

91-57-6 2-Methylnaphthalene 1,200 

208-96-8 Acenaphthylene 18,000 

83-32-9 Acenaphthene 1,400 

86-73-7 Fluorene 1,100 

85-01-8 Phenantbrene 2,400 

120-12-7 Anthracene 1,800 

206-44-0 Fluoranthene 7,000 

129-00-0 Pyrene 6,600 

56-55-3 Benzo(a)authracene 3,600 

218-01-9 Chrysene 4,200 

205-99-2 Benzo(h}fluoranthene S,300 

207-08-9 Benzo(k)fluoranthene 4,600 

50-32-8 Benzo(a)pyrene 6,300 

193-39-5 Indeno(l,2,3-cd)pyrene 4,200 

53-70-3 Dibenzo(a,h}anthracene 1,200 

Ul-24-2 Benzo(g,h,i}perylene 3,600 

132-64-9 Dibenzofuran 790 J 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 86.7% 
d14-Dibenzo(a,h}anthracene 66.7% 

FORM-1 



ORGANICS .ANALYSIS DATA SHEET Sample No: TP-37-2-3 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID; CM28B 
LIMS ID: 00-22438 
Matrix: Soil 
Data Release Authorized;~ 
Reported: 12/05/00 

QC Report No: CM2S-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

ANALYTICAL liii\ 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 Sample Amount: 6 . 42 g-dry-wt 

Date analyzed: 12/01/00 04:30 Final Extract Volume: 

Instrument: FINN4 Conc/Dil ution Factor: 

Alumina: 1:1 

CAS Number Analy te 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenapbthylene 
Acenapbthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysezre 
Benzo{b}fluoranthene 
Benzo(k)fluoranthene 
Benzo{a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo{a,h)anthracene 
Ben2o{g,h,i)perylene 
Dibenzofuran 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 
d14-Dibenzo(a,h)anthracene 

FORM-1 

73.3% 
90.0% 

Moisture: 
pH: 

ug/kg 
300 
490 

94 

78 
200 

1,100 

340 
1,900 
2,000 

810 
1,200 
1,100 

750 
1,000 

870 
270 

1,200 
170 

0.5 mL 

1:10 
14.6% 
7.0 



ORG.ANICS ANALYSIS DATA SHEET Sample No: TP-38-0-l 

PNAs by Selected lon Monitoring GC/MS 

Lab Sample ID: CM28C 
LIMS ID: 00-22439 

Matrix: Soil 
Data Release Authorh;ed~ 
Reported: 12/05/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

ANALYTICAL.""'
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 07:15 

Instrument: FINN4 

Sample Amount: 0.86 g-dry-wt 
Final Extract Volume: 0.5 mL 
Cone/Dilution Factor: 1:3 

CAS Number Analyte 
91-2.0-3 

91-57-6 
208-~Hi-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Antbracene 
Fluoranthene 

Pyrene 
Benzo{a}anthracene 
Chrysene 
Benzo{b)fluoranthene 

Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h}anthracene 
Benzo(g,h,i}perylene 
Dibenzofuran 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 
dl4-Dibenzo(a,h)anthracene 

FORM-1 

63.0% 
63.0% 

Moisture: 16.2% 
pH: 7.3 

u g /kg 
300 
300 
240 
590 
510 

4,200 

1,000 
5,100 
4,900 
2,500 
3,200 
2,000 
2,100 
2,400 
2,000 

590 
2,000 

230 



ORGANICS ANALYSIS DATA SHEET Sample No: TP-40-0-1 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28D 
LIMS ID: 00-22440 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 12/05/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 07:48 

Instrument: FINN4 

Sample Alnount: 0.89 g-dry-wt 
Final Extract Volume: 1.0 mL 
Cone/Dilution Factor: 1:3 

Moisture: 12.8% 
pH: 7.0 

CAS Number Anal)!'.te ug/kg: 
91-20-3 Naphthalene 980 

91-57-6 2-Methylnaphthalene 1,300 

208-96-8 Acenaphthylene 3,800 

83-32-9 Acenaphtbene 740 

86-73-7 Fluorene 1,400 

85-01-8 Phenanthrene 17,000 

120-12-7 Anthracene 4,700 

206-44-0 Fluoranthene 44,000 E 

129-00-0 Pyrene 50,000 E 

56-55-3 Benzo{a)anthracene 37,000 E 

218-01-9 Chrysene 48,000 E 

205-99-2 Benzo(b)fluoranthene 24,000 

207-08-9 Benzo(k)fluoranthene 23,000 

50-32-8 Benzo(a)pyrene 28,000 

193-39-5 Indeno(l,2,3-cd}pyrene 14,000 

S3-70-3 Dibenzo{a,h)anthracene 4,800 

191-24-2 Benzo(g,h,i)perylene 13,000 
132-64~9 Dibenzofuran 370 

SIM Surrogate Recove~ 
dl0-2-Methylnaphthalene 71 . 0% 
d14-Dibenzo(a,h)anthracene 84.0% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: TP-40-0-1 
DILUTION 

Lab Sample ID: CM28D-DL 
LIMS ID: 00-22440 
Matrix: Soil 
Data Release Authorized:!'.'(\l\;" 
Reported: 12/05/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

ANALYTICAL ~ 
RESOURCES \'11) 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 06:09 

Instrument: FINN4 

Sat:OPle Amount: 0 . 89 g-dry-wt 
Final Extract Volume: 1.0 mL 
cone/Dilution Factor: 1:50 

Moisture: 12.8% 
pH: 7.0 

CAS Number Anali':te ug /kg 

91-20-3 Naphthalene 5,600 U 

91-57-6 2-Methylnaphthalene 5,600 u 
208-96-8 Acenaphthylene 3,900 J 

83-32-9 Acenaphthene 5,600 u 
86-73-7 Fluorene 5,600 u 
85-01-8 Phenantbrene 17,000 

120-12-7 Anthracene 4,500 J 

206-44-0 Fluoranthene 43,000 

129-00-0 Pyrene 51,000 

56-55-3 Benzo{a)anthracene 33,000 

218-01-9 Chrysene 41,000 

205-99-2 Benzo(b)fluoranthene 21,000 

207-08-9 Benzo(k}fluoranthene 22,000 

50-32-8 Benzo(a}pyrene 26,000 

J.93-39-5 Indeno(l,2,3-cd}pyrene 14,000 

53-70-3 Dibenzo(a,h)anthradene 5,100 J 

191-24-2 Benzo{g,h,i}perylene 14,000 

132-64-9 Dibenzofuran 5,600 u 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene D 

d14-Dibenzo(a,h)anthracene D 

FORM-1 



ORGANICS ANALYSIS DATA SHEET Sample No: TP-9-0-1 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28F 
LIMS ID: 00-22442 
Matrix: Soil 
Data Release Authorized~ 
Reported: 12/05/00 

Date extracted: 11/27/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/04/00 

Date Received: 10/09/00 

Sample Amount: 6.51 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

g-dry-wt 

Date analyzed: 12/01/00 08:21 Final Extract Volume: 0.5 mL 

Instrument: FINN4 Cone/Dilution Factor: 1:3 

Moisture: 13.6% 

Alumina: 1:1 pH: 7.0 

CAS Number Anal:):'.:te us/kg: 

91-20-3 Naphthalene 350 

91-57-6 2-Methylnaphthalene 950 

208-96-8 Acenaphthylene 14 J 

83-32-9 Acenaphthene 28 

86-73-7 Fluorene 28 

85-01-8 Phenanthrene 160 

120-12-7 Anthracene 67 

206-44-0 Fluoranthene 270 

129-00-0 Pyrene 240 

56-55-3 Benzo(a}anthracene 150 

218-01-9 Chrysene 280 

205-99-2 Benzo(b)fluoranthene 170 

207-08-9 Benzo(k)fluoranthene 120 

50-32-8 Benzo(a)pyrene 140 

193-39-5 Indeno(l,2,3-cd)pyrene 94 

53-70-3 Dibenzo(a,h)anthracene 35 
191-24-2 Benzo(g,h,i)perylene 170 

132-64-9 Dibenzofuran 18 J 

SIM Surrog ate Recovery 
dl0-2-Methylnaphthalene 81. 0% 

dl4-Dibenzo(a,h)anthracene 63.0% 

FORM-1 



ORGANICS ANALYSXS DATA SHEET Sample No: TP-10-6-10 

?NAS by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28G 
LIMS ID: 00-22443 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 12/0S/OO 

QC Report No: CM2S-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/05/00 

Date Received: 10/09/00 

ANALYTICAL. 
RESOURCES Viii!/ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 00:14 

Instrument: FINN4 

Sam~le Amount: 6 . 62 g-dry-wt 
Final Extract Volume: o.5 mL 
Cone/Dilution Factor: 1:3 

Moisture: 12.2% 
pH: 7.0 

CAS Number Anal~ te u 51:£kg 
91-20-3 Naphthalene 11 J 

91.-57-6 2-Methylnaphthalene 11 J 

208-96-8 Acenaphthylene 6.8 J 

83-32-9 Acenaphthene 23 
86-73-7 Fluorene 14 J 

85-01-8 Phenanthrene 23 

120-12-7 Anthracene 14 J 

206-44-0 Fluoranthene 32 M 

129-00-0 Pyrene 18 J 

56-55-3 Benzo(a)anthracene 20 MJ 

218-01-9 Chrysene 38 

205-.99-2 Benzo(b)fluoranthene 36 M 

207-08-9 Benzo(k)fluoranthene 23 MJ 

50-32-8 Benzo(a)pyrene 25 

193-39-S Indeno(l,2,3-cd)pyrene 18 MJ 
53-70-3 Dibenzo{a,h}anthracene 9.1 MJ 

191-24-2 Benzo(g,h,i}perylene 41 M 
132-64-9 Dibenzofura.n 6.8 J 

SIM Surrog ate Recovery 
dl0-2-Methylnaphthalene 68 . 0% 
d14-Dibenzo(a,h)anthracene 80.0% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: TP-10-6-10 
DILUTION 

Lab Sample ID: CM28G-DL 
LIMS ID: 00-22443 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 12/05/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/05/00 

Date Received: 10/09/00 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/04/00 20:34 

Instrument: FINN4 

Sample Amount: 6.62 g-dry-wt 
Final Extract Volume: 0.5 mL 

Cone/Dilution Factor: 1:5 

CAS Number Analy te 
91-20-3 
.91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-.9 
50-32-8 
193-39-S 
53-70-3 
191.-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
F'luorene 
Phenanthrene 
Anthracene 
Pluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene· 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a}pyrene 
Indeno{l,2,3-cd}pyrene 
Dibenzo{a,h)anthracene 
Benzo{g,h,i)perylene 
Dibenzofuran 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 
dl4-Dibenzo(a,h)anthracene 

FORM-1 

66.7% 
66.7% 

Moisture: 12.2% 
pH: 7.0 

ug /kg 
11 J 

7.6 J 

3.8 J 

23 J 

11 J 

23 J 

· 11 MJ 
30 J 
30 J 

19 MJ 
38 u 
30 MJ 
23 MJ 
30 MJ 
11 MJ 

38 u 
7.6 MJ 
3.8 J 



ORGANICS .ANALYSZS DATA SHEB'l' Sample No: TP-11-6-10 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28H 
LIMS ID: 00-22444 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 12/05/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/05/00 

Date Received: 10/09/00 

ANALYTICAL /ft\ 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/04/00 21:03 

Instrument: FINN4 

Sample Amount: 0 . 64 g-dry-wt 
Final Extract Volume: 1.0 mL 
Cone/Dilution Factor: 1:5 

Moisture: 38.0% 
pH: 6.5 

CAS Number Anal~ te ug /kg 

91-20-3 Naphthalene 700 J 

91-57-6 2-Methylnaphthalene 390 J 

208-96-8 Acenaphthylene 160 J 

83-32-9 Acenaphthene 1,600 

86-73-7 Fluorene 1,400 

85-01-8 Phenanthrene 2,700 

120-12-7 Anthracene 860 M 

206-44-0 Fluoranthene 4,600 

129-00-0 Pyrene 2,800 

56-55-3 Benzo{a)anthracene 1,200 

218-01-9 Cb.rysene 1,800 

205-99-2 Benzo{b)fluoranthene 1,000 

207-08-9 Benzo(k)fluoranthene 780 J 

50-32-8 Benzo(a)pyrene .940 

193-39-5 Indeno(l,2,3-cd)pyrene 550 J 

53-70-3 Dibenzo(a,h)anthracene 160 MJ 

191-24-2 Benzo{g,h,i)perylene 550 J 

132-64-.9 Dibenzofuran 470 J 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 63 . 3%" 

d14-Dibenzo(a,h)anthracene 61. 7%-

FORM-1 



ORGANICS ANALYSIS DATA SHEET Sample No; TP-270-0-1 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28I 
LIMS ID: 00-22445 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 12/05/00 

Date extracted: 11/27/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/11/00 

Date Received: 10/13/00 

sample Amount: 6 . 56 

ANALYTICAL (&. 
RESOURCES~ 
INCORPORATED 

g-dry-wt 

Date analyzed: 12/01/00 08:54 Final Extiact Volume: 0.5 mL 
Instrument: FINN4 Cone/Dilution Factor: 1:3 

Moisture: 12.8% 

Alumina: 1:1 pH: 6.8 

CAS Number Anall'.:te u gl'.kg 
91-20-3 Naphthalene 80 
91-57-6' 2-Methylnaphthalene l.40 

208-96-8 Acenaphthylene 25 

83-32-9 Acenaphthene 11 MJ 

86-73-7 Fluorene 11 J 

85-01-8 Phenanthrene 130 

120-12-7 Anthracene 34 

206-44-0 Fluoranthene 150 

129-00-0 Pyrene 190 

56-55-3 Benzo(a)anthracene 110 

218-01-9 Chrysene 270 
205-99-2 Benzo(b)fluoranthene 190 

207-08-9 Benzo(k)fluoranthene 120 

50-32-8 Benzo(a)pyrene 140 

193-39-5 Indeno(l,2,3-cd)pyrene 160 
53-70-3 Dibenzo(a,h)anthracene 48 

191-24-2 Benzo(g,h,i)perylene 220 
132·64-9 Dibenzofuran 15 J 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 92 . 0% 
dl4-Dibenzo(a,h)anthracene 70.0% 

FORM-1 



,. 

ORGANICS ANALYSIS DATA SHEET Sample No: TP-30-2-3 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28J 
.LIMS ID: 00-22446 

Matrix: Soil 
Data Release Authorized:~ 
Reported: 12/05/00 

QC Report No: CM2S-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/02/00 01:04 

Instrument: FINN4 

Sample Amount: 6 . 61 g-dry-wt 
Final Extract Volume: 0.5 mL 

Cone/Dilution Factor: 1:10 
Moisture: 12.1% 

pH: 6.9 

CAS Number Analy te ug/kg 

91-20-3 Naphthalene 140 

91-57-6 2-Methylnaphthalene l.70 

208-96-8 Acenaphthylene l.10 

83-32-9 Acenaphthene 53 J 

86-73-7 Fluorene 91 

85-01-8 Phenanthrene 500 

120-12-7 Anthracene 200 

206-44-0 Fluoranthene 840 

129-00-0 Pyrene 950 
56_-SS-3 Benzo(a}anthracene soo 
218-01-9 Chrysene 1,900 

205-99-2 Benzo{b}fluoranthene 820 

207-08-9 Benzo(k}fluoranthene 440 

50-32-8 Benzo(a)pyrene 520 

193~39-S !ndeno(l,2,3-cd)pyrene 380 
53-70-3 Dibenzo{a,h}anthracene 120 

191-24-2 Benzo(g,h,i)perylene 490 

132-64-9 Dibenzofuran 38 J 

SlM Surrogate Recove!Y 
dl0-2-Methylnaphthalene 66.7% 

d14-Dibenzo(a,h)anthracene 56.7% 

FORM-1 



ORGANICS ANALYSIS DATA SHBBT Sample No; TP-33-0-1 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28K 
LIMS ID: 00-22447 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 12/05/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

ANALYTICAL •!!fl• 
RESOURCES ~ 
INCORPORATED 

Date extracted: 11/27/00 Sample J:\mount: 6.69 g-dry-wt 

Date analyzed: 12/02/00 01:38 Final Extract Volume: 0.5 mL 

Instrument: FINN4 Cone/Dilution Factor: 1:10 

Moisture: 11.2% 

Alumina: 1:1 pH: 6.9 

CAS Number Anal.y te us:Lks: 
91-20-3 Naphthalene 310 

91-57-6 2-Methylnaphthalene 320 

208-96-8 Acenaphthylene 67 J 

83-32-9 Acenaphthene 75 

86-73-7 Fl.uorene 97 

85-01-8 Phenantbrene 510 

120-12-7 Anthracene 170 

206-44-0 Fl.uoranthene 600 

129-00-0 Pyrene 940 

56-55-3 Benzo(a)anthracene 360 

2.18-01-9 Chrysene 650 

20S-99-2 Benzo(b)fluoranthene 460 

207-08-9 Benzo(k}fluoranthene 390 

50-32-8 Benzo(a)pyrene 490 

193-39-5 rndeno(l,2,3-cd)pyrene 340 

53-70-3 Dibenzo{a,h)anthracene 120 

191-24-2 Benzo(g,h,i}perylene 490 

132-64-9 Dibenzofuran 60 J 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 83 . 3%' 

dl4-Dibenzo(a,h)anthracene 70.0%' 

FORM-1 



ORGANICS ANALYSIS DATA SHEET Sample No: TP-34-2-3 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28L 
LIMS ID: 00-22448 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 12/05/00 

Date extracted: 11/27 /00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Sa~ple Amount: 6 . 36 

ANALYTICAL ,'&\ 
RESOURCES~ 
INCORPORATED 

g-dry-wt 

Date analyzed: 12/02/00 02:11 Final Extract Volume: 0.5 mL 

Instrument: FINN4 Cone/Dilution Factor: 

Alumina: 1:1 

CAS Number Ana.ly te 
91-20-3 
n-s1-o 
208-96-8 
83-32-9 
So-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
1.93-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a}anthracene 
Ch:rysene 
Benzo(b}fluoranthene 
Benzo{k}fluoranthene 
Benzo{a}pyrene 
rndeno{l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo{g,h,i)perylene 
Dibenzofuran 

SIM surrogate Recovery 
dl0-2-Methylnaphthalene 
dl4-Dibenzo(a,h)anthracene 

FORM-1 

66.7% 
63.3% 

Moisture: 
pH: 

ug /kg 
950 
570 
100 

1,900 

910 
4,300 
1,300 
4,700 
4,000 
1,900 
4,200 
2,000 
1,100 
1,300 

790 
240 
930 
540 

1:10 
15.4% 
6.9 



ORGANICS ANALYSIS DATA SHEET 
PNA's by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28LC 
LIMS ID: 00-22437 
Matrix: Soil 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized;'(\l'\,.J. 
Reported: 12/05/00 

Date extracted: 11/27/00 
Date analyzed: 11/29/00 
Instrument: FINN4 

LABORATORY CONTROL SAMPLE 
CONSTITUKNT 

Phenanthrene 
Chrysene 
Benzo(k}fluoranthene 

996098.00 

SPIKE SPIKE 
VALUE AMT 

148 200 
145 200 
147 200 

Sp ike Blank Surrogate Recovery 

dl0-2-Methylnaphthalene 
dl4-Dibenzo(a,h)anthracene 

Values reported in ug/kg 

FORM-III 

66.3% 
72.0%' 

% 

RECOVERY 

74.0% 
72. 5%' 
73.5%' 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYS'.IS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: TP-37-2-3 
MATR'.IX SPIKE 

Lab Sampl e ID: CM28BMS 
LIMS ID: 00- 2 2438 
Matr ix: Soil 

Data Release Authorized:~ 
Reported: 12/05/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Me tals 

996098.00 
Date Sampled: 1 0/13/00 

Date Received: 1 0 / 16/ 00 

ANALYTICAL (A 
RES OURCES ':f!!I/ 
INCORPORATED 

Date extracted: 11/27/00 Saill!?le Amount: 6.41 g-dry-wt 
Date analyze d: 12/01/00 05:03 Final Extract Volume: 0.5 mL 

Instrument: FINN4 Cone/Di lution Factor: 1:10 
Moisture: 14.6% 

Alumina: 1:1 pH: 7.0 

CAS Number Anal1:te ugLkg 
91-20-3 Naphthalene 250 
91-57-6 2-Methylnaphthalene 420 
208-96-8 Acenaphthylene 78 J 

83-32-9 Acenaphthene 70 J 
86-73-7 Pluorene 150 
85-01 -8 Phe nanthrene 
120-12-7 Anthracene 280 
:206-44-0 Fluoranthene 1,600 
129-00-0 Pyrene l,400 
56-55-3 Benzo(a)anthracene 570 
218-01 - 9 Chrysene 
20S-99-2 Benzo(b)fluoranthen~ 750 
207-08-9 Be nzo(k)fluo ranthene 
50-32-8 Benzo(a)pyrana 660 
193-3.9-5 Indano(l,2,3-cd)pyrene 580 
53-70-3 Dibeozo(a,h)anthracena 150 
191-24-2 Benzo(g,h,i)perylene 690 
132-64-9 Dibenzofuran 150 

SZM Surrogate Recove~ 
d l0 -2-Met hylnaphtha l ene 80. 0 % 
d14-Dibenzo(a,h) a n t hracene 70.0% 

FORM-l 



ORGANICS ANALYSIS DATA SHBET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: TP-37-2-3 
MSDUPLJ:CATE 

Lab Sample ID: CM28BMSD 
LIMS ID: 00-22438 
Matrix: Soil 
Data Release Authorized:°YYh..J 
Reported: 12/05/00 

Date extracted: 11/27/00 

QC Report No: CM28-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date sampled: 10/13/00 

Date Received: 10/16/00 

Sample Amount: 6 . 41 

ANALYTICAL ta\ 
RESOURCES~ 
INCORPORATED 

9-dry-wt 

Date analyzed: 12/01/00 05~36 Final Extract Volume: 0.5 mL 

Instrument: FINN4 Cone/Dilution Factor: 

Alumina: 1:1 

CAS Number Analy te 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 
d14-Dibenzo(a,h)anthracene 

FORM-1 

86.7%-

83.3% 

Moisture: 
pH: 

ug /kg 
290 
480 
120 

86 
200 

350 
l.,900 
1,800 

840 

990 

990 
890 
320 
990 
180 

1:10 
14.6% 
7.0 



ORGAN~CS ANALYS7S DATA SHEBT 
PNA 1 e by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM28B 
LIMS ID: 00 -224 38 
Matrix; Soil 

Data Release Authorized :W 
Reported: 12/05/00 

QC 

Date 

Sample No: 
Report No: 

Project, 

Received: 

TP-37-2 - 3 
CM28-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
10/16/00 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 

SAMPLE SPIKE SPIKE % 
CONSTITUENT VALUB VALUE AMT RECOVERY 

,MATRIX SPIKE 

Phenanthrene 1080 983 234 NA* 
Chrysene 1250 1100 234 NA* 
Ben zo(k)fluoranthene 748 749 234 0.4% 

MATRIX SPIKE DUPLICATE 

Phenanthrene 748 1260 234 219% 
Chrysene 748 1480 234 313% 
Benzo(k)fluoranthene 748 l.010 23 4 112% 

* Recovery unavailable due to high concentration of analyte in o riginal sample. 

Values repor ted in ug/kg-dry 

PORM-III 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

RPD 

NA* 
NA* 

200% 



www.ncalabs.com 

ARl 
333 Ninth Ave. N. 
Seattle WA, 98109-5187 

Sample ID 

00-22437-CM28A 

00-22438-CM28B 

00-22439-CM28C 

00-22440-CM28D 

00-2244 I-CM28E 

00-22442-CM28F 

00-22443-CM28G 

00-22444-CM28H 

00-22445-CM281 

00-22446-CM28J 

00-2244 7 -CM28K 

00-22448-CM28L 

00-22449-CM28M 

"forth Creek Analytical - Bothell 

~ oJect Manager 

Project: CM28 

Seattle 11720 North Creek Pkwy N, Suite 400. Both~ll. WA ~8011-8223 
425.420.9200 fa)( 425.420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane. WA 99206·477~ 
509.924.9200 fax 509.924.9290 

Ponlaud 9405 SW Nimbus Avenue, Beaverton, OR !!7008-7132 
503.906.9200 fax 503 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
541.383.9310 fax 54 l.382.7588 

Project Number: none provided 
Project Manager: Jeff Reitan 

Reported: 
12/07/00 18:05 

ANALYTICAL REPORT FOR SAMPLES 

Laboratory ID Matrix Date Sampled Date Received 

BOK0607-01 Soil . 10/06/00 12:00 11/22/00 15:00 

BOK0607-02 Soil 10/13/00 12:00 11/22/00 15:00 

BOK0607-03 Soil 10/13/00 12:00 11/22/00 15:00 

BOK0607-04 Soil I0/13/00 12:00 11/22/00 15:00 

B0K0607-05 Soil 10/04/00 12:00 11/22/00 15:00 

B0K0607-06 Soil 10/04/00 12:00 l 1/22/00 15:00 

BOK0607-07 Soil 10/05/00 12:00 11/22/00 15:00 

B0K0607-08 Soil 10/05/00 12:00 11/22/00 15:00 

B0K0607-09 Soil I0/11/00 12:00 11/22/00 15:00 

80K0607-10 Soil 10/12/00 12:00 11/22/00 )5:00 

BOK0607-ll Soil 10/12/00 12:00 11/22/0015:00 

BOK0607-12 Soil 10/12/00 12:00 I 1/22/00 I S:00 

B0K0607-l3 Soil 09/27/00 12:00 11/22/00 IS:00 

The results in 1his report apply to the samples analyzed in accordance with the chain 
custody document. This analytical report must be reproduced in its elllire1 

North Creek Analytical, Inc. Page 1 of J 
Environmental laboratory Network 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 26, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CN91 revised 

Dear Ty: 

Please find enclosed additional analysis requests and final analytical results for the above 
referenced project. Eighteen selected samples were retrieved from sample archive per 
your request on December 1, 2000. 

Selected samples were analyzed for total metals referencing EPA methods 6010 and · 
7000 series. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convemence. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

SS/ss 
Enclosures 

RECEIVED 

JAN O 8 2001 
. K/J Federal way 

K/J No/File-------
Ro~e-=--------~ Return To/By ______ _ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 26, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CN91revised 

Dear Ty: 

Please find enclosed additional analysis requests and final analytical results for the above 
referenced project. Eighteen selected samples were retrieved from sample archive per 
your request on December 1, 2000. 

Selected samples were analyzed for total metals referencing EPA methods 6010 and · 
7000 series. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on fi le at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

SS/ss 
Enclosures 

RECEIVED 

JAN O 8 2001 
. K/J F~al Way 

K/J No/File-------
Ro~e---~--~~~-~-Return To/By ____ __ _ 

J33 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 o 206-621-7523 fax 
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INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN91MB 
LIMS ID: 00-23751 

Matrix: Soil 

Sample No: Method Blank 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release Authorizea~-

Reported: 12/21/00 ~ 
Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANALYTICAL Jil\ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7440-43-9 Cadmium 0.2 0.2 u 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 2 2 u 
CLP 12/13/00 7471 12/14/00 7439-97-6 Mercury 0,05 a.OS u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CN91A 
LIMS ID: 00-23751 
Matrix: Soil 

Data Release Authorized ~ ~ 
Reported: 12/21/00 ~ 

Sample No: TP-22-6-10 

QC Report No: CN91-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/10/00 
Date Received: 10/13/00 

Percent Total Solids: 54 . 3% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 20 80 

U Analyte ur.detected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No; TP-23-2-3 

Lab Sample ID: CN91B 
LIMS ID: 00-23752 
Matrix: Soil 

QC Report No: CN91-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 10/11/00 
Date Received: 10/13/00 

Data Release Authorizedi~ ~ 
Reported: 12//.1/00 ~LJ~ 

Analysis Analysis 

Percent Total Solids: 92.1% 

ANALYTICAL ta_.. 
RESOURCES \g/ 
INCORPORATED 

Prep Prep 
Meth Date Metbod Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7440-43-9 Cadmium 1 13 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CN91C 
LIMS ID: 00-23753 
Matrix: Soil 

Sample No: TP-23-6-10 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/11/00 

Date Received: 10/13/00 

Data Release AuthorizeA, _____ _.,/ 

Reported: 12/21/00 ~ 

Percent Total Solids: 73.4% 

Analysis Analysis 

ANALYTICAL. 
RESOURCES 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 10 130 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN91D 
LIMS ID : 00-23754 
Matrix: Soil 

Sample No: TP-27-4-6 

QC Report No: CN91-Kennedy J enks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/11/00 

Date Received: 10/13/00 

Data Release AuthorizeaJ}4~ 
Reported: 12/21/00 ~ 

Percent Total Solids : 82 . 6% 

Prep Prep Analysis Analysis 

ANALYTICAL~ 
RESOURCES 'l!l!) 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

CLP 12/13/00 7471 12/14/00 7439-97-6 Mercury 0 .06 0.06 U 

U Analyte undetected at given RL 

RL Report ing Limit 

FORM-I 



INORGANJ:CS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN91E 
LIMS ID: 00-23755 
Matrix: Soil 

Data Release Authorize~A ~ 
Reported: 12/21/00 vl__..../' 

sainple No: TP-28-6-10 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Percent Total Solids: 75 . 3% 

Analysis Analysis 

ANALYTICAL . 
RESOURCES Vfll!/ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Nwnber Anal.yte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 6 7 

U Ana1.yte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN91F 
LIMS ID: 00-23756 
Matrix: Soil 

Data Release Authorize~ 

Reported: 12/21/00 lJ 

Sample No: TP-30-6-10 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Percent Total Solids: 69.7% 

Prep Prep Analysis Analysis 

ANALYTICAL. 
RESOU RCES \ilJ} 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-l Lead 10 50 

U Analyte unde':ected at given RL 

RL Reporting Limic 

FORM-! 



INORGANICS ANALYSIS DATA SHBET 
TOTAL METALS 

Lab Sample ID: CN91G 
LIMS ID: 00-23757 
Matrix: Soil 

Data Release Authorize~ 
Reported: 12/21/00 ~ 

Sample No: TP-33-4-6 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Percent Total Solids: 88.1% 

Prep Prep Analysis Analysis 

ANALYTICAL ~ 
RESOURCES "11/ 
INCORPORATED 

Meth Date Method Date CAS NUinber Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 10 10 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS PATA SHEET 
TOTAL MBT.l\LS 

Lab Sample ID: CN91H 
LIMS ID: 00··23758 
Matrix: Soil 

Data Release Authorize~~ 
Reported: 12/21/00 ~ 

Sample No: TP-33-6-10 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Percent Total Solids: 59 . 0% 

Analysis Analysis 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 20 70 

u Analyte undetected at given RL 

RL Reporting Limit 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CN91I 
LIMS ID: 00-23759 

Sample No: TP-34-6-lO 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: 10/12/00 

Date Received: 10/13/00 

Data Release Authorized~/ 

Reported: 12/21/00 ~ 
Percent Total Solids: 69.9% 

Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Nwnber Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 10 40 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN91J 
LIMS ID: 00-23760 

Sample No: TP-35-4-6 

QC Report No: CN91-Kennedy ,Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorized /A, / ,. 
Reported: 12/21/00 T~ 

Percent Total Solids: 87.2% 

Analysis Analysis 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 10 30 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN91K 
LIMS ID: 00-23761 
Matrix: Soil 

Data Release Authorize~ 

Reported: 12/21/00 ~ 

Samp1e No; TP-35-6-10 

QC Report No: CN91-Kerinedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

Percent Total Solids: 68 . 3% 

ANALYTICAL ,6\ 
RESOURCES \g/ 
INCORPORATED 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 10 20 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: TP-37~6-lO 

Lab Sample ID: CN91L 
LIMS ID: 00-23762 
Matrix: Soil 

QC Report No: CN9l-Kennedy Jenks Consultants 

Project: 

Date Sampled: 

Date 

Data Release Authorize~~ ~ · 

Reported: 12/21/00 ~ 

Prep Prep Analysis Analysis 

Received: 

Tacoma Metals 
996098.00 

10/13/00 

10/16/00 

Percent Total Solids: 65 . 4% 

ANALYTICAL ~ 
RESOURCES W/11 
INCORPORATED 

Meth Date Method Date CAS Number AnaJ.yte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead ?, 0 30 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN91M 
LIMS ID: 00-23763 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: 10/13/00 

Date Received: l0/16/00 

Data Release Authorizedv · 
Reported: 12/21/00 

Percent Total Solids: 76.8% 

ANALYTICAL • . 
RESOURCES Slllj 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 
Method 

Analysis 

Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 10 50 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sampl.e No; TP-38-6-10 

Lab Sample ID: CN91N 

LIMS ID: 00-23764 
Matrix: Soil 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Date 
'Qate 

Data Release Authorized (';f,..; ~ 
Reported: 12/21/00 ~ 

996098.00 

Sampled: 10/13/00 
Received: 10/16/00 

Percent Total Solids: 72.3% 

Prep 
Meth 

3050 

Prep 
Date 

12/13/00 

Analysis 
Method 

6010 

Anal.ysis 

Date 

12/19/00 

CAS Number 

7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Analyte RL 

Lead 7 

ANALYTICAL-~
RESOURCES ~ 
INCORPORATED 

1.l. 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN910 
LIMS ID: 00-23765 
Matrix: Soil 

Sample No: TP-39-2-3 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorize~ ~ 

Reported: 12/21/00 T()"' 

Analysis .Analysis 

Percent Total Solids: 92.5% 

ANALYTICAL ta\ 
RESOURCES Vfl!I!/ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/lB/OO 7440-43-9 Cadmium 1.0 10.4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN9 1P 
LIMS ID: 00-23766 
Matrix: Soil 

Sample No: TP-43-6-10 

QC Report No: CN91-Kennedy Jenks Consultant s 
Project: Tacoma Metals 

996098. 00 
Date Sampled: 10/16/00 

Date Received: 10/1 8/00 
_,/ 

Data Release Authorize~~ 
Reported: 12/21/00 l)....--

Analysis Analysis 

Percent Total Solids: 67 . 3% 

ANALYTICAL,&\ 
RESOURCES '(II!/ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS N'Ulnber Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439 - 92-1 Lead 10 70 

U Analyt.e. undetected at give n RL 

RL Report ing Limi t 

PORM-r 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CN91Q 
LIMS ID: 00-23767 
Matrix: Soil 

Data Release Authorize~ 
Reported: 12/21/00 l.Y 

Sample Not TP-45-4-6 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

Date Sampled: 10/16/00 
Date Received: 10/18/00 

Percent Total Solids: 88 . 3% 

ANALYTICAL . 
RESOURCES 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 

Method 

Analysis 
Date CAS Number Analyte RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 10 180 

U Analyte undetected at given RL 

RL Heporting Limit 



rNORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample I D: CN91R 
LIMS ID: 00-2 3768 
Matrix: Soil 

Sample No: TP-45-6-10 

QC Report No: CN91-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Data Release Authorize,t.\t:v~ 

.Date Received: 12/07/00 

Reported: 12/21 /00 ~ 

Percen t Tota l Solids: 71. 8 % 

Prep Prep Analysis Analysis 

ANALYTICAL /a. 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Ac.aly te RL mg/kg-dry 

3050 12/13/00 6010 12/18/00 7439-92-1 Lead 10 80 

U Analyte undetected at given RI, 

RL Report ing Limit 

F ORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CN91LCS 
LIMS ID: 00-23751 

QC Report No: CN91-Kennedy Jenks Consultants 

Matrix: Soil 

Data Release Authorized~~
Reported: 12/21/00 (!..,}'~ 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis 
Analyte Method 

Cadmium 6010 

Lead 6010 

Mercury 7471 

Project: Tacoma Metals 
996098.00 

Spike Spike 
mg/kg-dry Added 

46.1 50.0 

184 200 

1.04 1. 00 

'Q' codes: N = control limit P.Ot met 

Control Limits: 80-120% 

FORM-VII 

% 
Recovery 

92 .2% 

92.0% 

104% 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 

Q 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 29, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: CN64 

Dear Ty: 

Please find enclosed sample change order custody records and final analytical results for the 
above referenced project. Three soil samples were removed from archive at -18 degrees 
celcius in good condition on December 1, 2000. The samples were analyzed for PAH 
referencing GC/MS-SIM or EPA 8270. The EPH samples were subcontracted to North 
Creek Analytical and are contained in Appendix A. 

All samples were originally screened for PAH's, it was determined that sample TP-49-6-10 
contained analytes above the linear range for SW analysis. This sample was analyzed for 
P AH's by EPA 8270 methodology. Several analytes were above the linear range in the 
straight run, the sample was diluted (l :25) and reanalyzed. Both sets of data are reported. In 
the SIM analysis, sample "C" contained elevated levels of target analyte resulting in poor 
isomer resolution. The sample was diluted ( 1: 10) and reanalyzed. Both sets of data have 
been reported. For sample "J" the diluted analysis and the original analysis had an internal 
standard that exceeded QC criteria, indicating matrix interference. The sample was 
reanalyzed again at a (1: I 0) and confirmed the matrix effects. Both sets of data for the 
diluted analysis have been reported. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 
Analytical Resources, Inc. 

~y~ 
Project Manager 

SS/ss 
Enclosures 
CC: Jodi Brundage, Kennedy Jenks Consultants, Federal Way, WA 

333 Ninth Avenue North~ Seattle WA.98'109-5187 "'206-621-6490 o 206-621-7523 fax 



Client: t--~~:::.::::.=::.µ...:~~~~..lY.1.l::I..· 

Chan e made .-0 () dvJl 
('"' (: 

Taken bi 1: ~ _)µ..q,~ 

Please Make the Following Changes: 

Change Order 

c!j)(Jr;w_ t:tdd & ~ tf/4 ~~ ~ ltf;L. 
VII-11!_/HI (~1m) 

-re_ - l/ !ti -(j-(p 

tP- l.j_J-c)-3 {)0-19!11{/ ~ 

oo -11r11 S 
7f- {C/-&-ID CJO -/1'i79 0}({1 yz_ 

~~! 

CC n ~),: ~ h ('(' ? z ~ ~ . j C} \fJn i-f ) )'- ,,£- ~. l.01.-.. \. 1 ,,) i-vJ ""1 ~, , ~ 

f 

Analytical Resources, Inc. 

~ RI Job No.: 

lrnR: 
C. I {p 'J. 

ANAi., ,CAL . 
RESOURCES g 
INCORPORATED 

Change Order Date: / ;2 - / - 0 0 

Change Order Acknowledfed 
Project Coordinator: 

Extractions: 

Volatiles: 

GCIMSlab: 

GCLab: 

Metals: 

Conventiona/s: 

Data Section: 
•. 

Revision 1 (6/89) 



jczwm,ht!~~ ~ . ~ Change Order 
Pro1ect NO.: %. (fl) T~G 

IOM·~b~~ 
Please Make the Followi11g Cban:~es: 

(\~ (--!:} ~Cf: (l ~ ([(JM s trn PIV A 

) / - - --'--'-' : ~~~:;g_~- ' 
S2r: 

Analytical Resources, Inc. 

IARl Job No.: 

VJ'SR: 

cAJ t2!£ 
l 

~ 

tJ4_CllJ 

ANALYTICAL fa 
RESOURCES@ 
INCORPORATED 

Change Order Date: r1!1(_dl) 
h ·--- .. -~-~ ... --

Project Coordinatorw 

Extractions: 

Volatiles: 

GCIMSLab: 

GCLab: 

Metals: 

Conventionals: 

Data Section: 

Revision 1 {6/89) 

.,. 



• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

ORGANIC COMPOUND 
DATA REPORTlNG QUALIFIERS 

U Indicates the compound was undetected at the reported 
concentration. (Same as ND). 

J Indicates an estimated concentration when the value is less than 
the calculated reporting limit. 

D Indicates the surrogate/spike{s) was not detected, due to 
dilution of extract. 

NR Indicates the surrogate recovery cannot be reported due to 
matrix interference. 

E Indicates a value above the linear range of the detector. 
Sample dilution required. 

S Indicates no value reported due to saturation of the detector . . 
Sample dilution required. 

NA Indicates compound not analyzed for. 

M Indicates an estimated value of analyte found and confirmed by 
analyst but with low spectral match. 

B ·indicates possible/probable blank contamination. Flagged 
when the analyte is detected in the blank as well as the 
sample. 

Y Indicates raised reporting limit due to background interference or 
to activity on the instrument. Compound is still not detected at or 
above the raised level. 

333 Ninth Avenue North o Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



SOIL 8270 PNA SURROGATE RECOVERY SUMMARY 

Matrix: Soil 

LIMS J:D C1ient ID 

00-23484 Method Blank 
00-23484 Lab Control 
00-23484 TP-49-6-10 
00-23484 TP-49-6-10-DL 

(TPH) = dl4-p-Terphenyl 
(DPH) = dlO-Diphenyl 

QC 

TPH 

80% 
93% 
98% 
90% 

Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

DPH 

7l.% 

70% 
76% 
91% 

LCS/MB LIMITS 

(30-160) 
(30-160) 

TOT 
OU'l' 

0 
0 

0 

0 

QC LIMITS 

(30-160) 
(30-160) 

D Surrogate Compound diluted out 

Page 1 for CN64 FORM-II 8270 PNA 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CN64R 
LIMS ID: 00-23484 
Matrix: Soil 
Data Release Authorized:~zi? 
Reported: 12/14/00 

Sample No; TP-49-6-10 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/17/00 

Date Received: 10/18/00 

ANALYTICAL . 
RESOURCES 'lfJI!/ 
INCORPORATED 

Date extracted: 12/11/00 
Date analyzed: 12/12/00 22:26 

Instrument: NTl 

Sample Amount: 0.46 g-dry-wt 
Final Extract Volume: 0.5 mL 
Cone/Dilution Factor: 1:1 

GPC Cleanup: NO Moisture: 53.9% 
Alumina: 1:1 pH: NA 

CAS Number Anal.~te us/k g 
91-20-3 Naphthalene 8,400 
91-57-6 2-Methylnaphthalene 48,000 
208-96-8 Acenaphthylene 16,000 
83-32-9 Acenaphthene 330,000 E 

86-73-7 Fluorene 310,000 E 
85-01-8 Phenanthrene 900,000 E 

120-12-7 Anthracene 260,000 E 

206-44-0 Fluoranthene 620,000 E 

129-00·0 Pyrene 520,000 B 
56-55-3 Benzo(a)anthracene 150,000 E 
2J.8-01-9 Chrysene 180,000 E 

205-99-2 Benzo(b)fluoranthene 100,000 B 

207-08-9 Benzo(k)fluoranthene 54,000 
50-32-8 Benzo(a}pyrene 82,000 
193-39-5 Indeno(l,2,3-cd)pyrene 31,000 
53-70-3 Dibenz(a,h}anthracene 14,000 M 
191-24-2 Benzo(g,h,i)perylene 38,000 
132-64-9 Dibenzofuran 180,000 E 

Base/Neutral Surrogate Recovery 
d14-p-Terphenyl 98 . 0% 
dlO-Diphenyl 76.4% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CN64RDL 
LIMS ID: 00-23484 
Matrix: Soil 
Data Release Authorized~Jl' 
Reported: 12/14/00 

Sample No: TP-49-6-10 
DILUTION 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

Date Sampled: 10/17/00 
Date Received: 10/18/00 

ANALYTICAL • . 
RESOURCES D 
INCORPORATED 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 12:43 

Instrument: NTl 
GPC Cleanup: NO 

Sample Amount: 0 . 46 g-dry-wt 
Final Extract Volume: o.s mL 
Cone/Dilution Factor: 1:25 

Moisture: 53.9% 

Alumina: 1:1 

CAS Number Anall'.:te 
91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
208-96-8 Acenaphthylene 
83-32-9 Acenaphthene 
86-73-7 Fluorene 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 
205-99-2 Benzo(b)fluoranthene 

207-08-9 Benzo(k)fluoranthene 

50-32-8 Benzo(a)pyrene 

193-39-5 Indeno(l,2,3-cd}pyrene 

53-70-3 Dibenz(a,h)anthracene 
191-24-2 Benzo{g,h,i)perylene 

132-64-9 Dibenzofuran 

Base/Neutral Surrogate Recovery 
d14-p-Terphenyl 
dlO-Diphenyl 

FORM-1 

90 . 0% 
91.0% 

pH: NA 

ugLkg 
27,000 u 
46,000 
27,000 u 

440,000 
390,000 

l,300,000 
250,000 
810,000 
620,000 
150,000 
230,000 
73,000 
73,000 
83,000 
28,000 
27,000 u 
37,000 

200,000 



ORGANICS .ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CN64MB 

LIMS ID: 00-23484 
Matrix: Soil # 

Data Release Authorized: ,,:1"',J 
Reported: 12/14/00 

Sample No: Method Blank 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date sampled: NA 

Date Received: NA 

ANALYTICAL .""'
RESOURCES ~ 
INCORPORATED 

Date extracted: 12/11/00 
Date analyzed: 12/13/00 12:06 

Instrument: NTl 

Sample Amount: 7.50 g-dry-wt 
Final Extract Volume: 0.5 mL 
Cone/Dilution Factor: 1:1 

GPC Cleanup : NO Moisture: NA 
Alumina: 1:1 pH: NA 

CAS Number Anal:ite u g /kg 
91-20-3 Naphthalene 67 u 
91-57-6 2-Methylnaphthalene 67 u 
208-96-8 Acenaphthylene 67 u 
83-32-9 Acenaphthene 67 u 
86-73-7 Fluorene 67 u 
85-01-8 Phenanthrene 67 u 
120-12-7 Anthracene 67 U 

206-44-0 Fluoranthene 67 U 
129-00-0 Pyrene 67 u 
56-55-3 Benzo(a)anthracene 67 u 
218-01-9 Chrysene 67 u 
205-99-2 Benzo(b)fluoranthene 67 u 
207-08-9 Benzo(k)fluoranthene 67 u 
50-32-8 Benzo(a)pyrene 67 u 
193-39-5 Indeno(1,2,3-cd)pyrene 67 u 
53-70-3 Dibenz(a,h)anthracene 67 u 
191-24-2 Benzo(g,h,i)perylene 67 u 
132-64-9 Dibenzofuran 67 u 

Base/Neutral Surrogate Recovery 
dl4-p-Terphenyl 79 . 6% 
dlO-Diphenyl 71.2% 

FORM-l 



ORGANICS ANALYS~S DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CN64SB 
LIMS ID: 00-23484 
Matrix: Soil 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~~ 
Reported: 12/14/00 

Date extracted: 12/11/00 
Date analyzed: 12/11/00 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 

Naphthalene 
Acenaphthene 
Fluoranthene 
Benzo(a)anthracene 

996098.00 

SPIKE SPIKE 
VALUE ADDED 

1310 1670 

1200 1670 

1350 1670 

1390 1670 

Spike Blank Surrogate Recovery 

d14-p-Terphenyl 
dlO-Diphenyl 

Values reported in ppb (ug/kg) dry weight 

FORM-III 

93 . 2% 

69.6% 

% 

RECOVERY 

78.4% 

71.9% 
B0.8% 
83.2% 

ANALYTICAL . 
RESOURCES Wl!!/ 
INCORPORATED 



SIM SURROGATE RECOVERY SUMMARY 

Matrix: Soil QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Client ID MNP DBA 

Method Blank 85% 100% 
Lab Control 91% 113% 

TP-43-2-3 93% 93% 

TP-4l-2-3-DL 97% 83% 

TP-46-4-6 100% 90% 

TP-46-4-6-DL 93% 90% 

(MNP) 
(DBA) 

dl0-2-Methylnaphthalene 
d14-Dibenz(a,h)anthracene 

LCS/MB LIMITS 

(30-160} 
(30-160) 

(Present limits for LCS/MB are advisory only) 

D surrogate Compound diluted out 

Page 1 for CN64 FORM-II 8270-SIM 

TOT 
OUT 

0 

0 

0 

0 

0 
0 

QC LIMITS 

(30-160) 

(30-160} 

ANALYTICAL /&. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET Sample No: TP-43-2-3 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CN64C 
LIMS ID: 00-23482 
Matrix: Soil 
Data Release Authorized~tf' 
Reported: 12/19/00 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Date extracted: 12/11/00 Sample J\mount: 6 . 38 g-dry-wt 

Date analyzed: 12/18/00 20:35 Final Extract Volume: 0.5 mL 

Instrument: NT2 cone/Dilution Factor: 1:10 

Moisture: 1.5. 1%" 

Alumina: 1.: 1 

CAS Number Anal:t:te ug /kg 

91-20-3 Naphthalene 290 

91-57-6 2-Methyluaphthalene 240 

208-96-8 Acenaphthylene 340 

83-32-9 Acenaphthene 310 

86-73-7 Fluorene 250 

85-01-8 Phenanthrene .2,300 

120-12-7 Anthracene 830 

206-44-0 Fluoranthene 3,600 

129-00-0 Pyrene 2,600 

56-55-3 Benzo(a)anthracene 1,600 

218-01-9 Chrysene 2,200 

205-99-2 Benzo(b)fluoranthene 1,500 M 

207-08-9 Benzo{k)fluoranthene l.,400 

50-32-8 Benzo{a)pyrene 1,700 

193-39-5 Indeno{l,2,3-cd)pyrene l.,100 

53-70p3 Dibenzo(a,h)anthracene 440 

191-24-2 Benzo(g,h,i)perylene 1,300 

132-64-9 Dibenzofuran 130 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 93.3% 

d14-Dibenzo(a,h)anthracene 93.3% 



ORGANICS ANALYSIS DATA SHBET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: TP-43-2-3 
REANALYSIS 

Lab Sample ID: CN64C-DL 
LIMS ID: 00-23482 
Matrix: Soil 
Data Release Authorized~ 
Reported: 12/19/00 

Date extracted: 12/11/00 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

Sample l\mount: 6.38 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

g-dry-wt 

Date analyzed: 12/18/00 21:23 Final Extract Volume: 0.5 mL 

Instrument: NT2 Cone/Dilution Factor: 1:10 
Moisture: 15.1% 

Alumina: l:l 

CAS Number Anal~ te ug/kg 
91-20-3 Naphthalene 290 
91-57-6 2-Methylnaphthalene 240 
208-96-8 Acenaphthylene 320 

83-32-9 Acenaphthene 300 

86-73-'-7 Fluorene 260 
85-01-8 Phenanthrene 2,300 

120-12-7 Anthracene 810 

206-44-0 Fluoranthene 3,600 

129-00-0 Pyrene 2,600 

56-55-3 Benzo(a}anthracene 1,600 

218-01-9 Chrysene 2,200 

205-99-2 Benzo(b}fluoranthene 1,400 M 

207-08-9 Benzo(k}fluoranthene l.,500 

50-32-8 Benzo(a)pyrene 1,700 

193-3.9-5 Indeno(l,2,3-cd)pyrene 1,000 

53-70-3 Dibenzo(a,h)anthracene 420 
191-24-2 Benzo(g,h,i}perylene 1,200 

132-64-9 Dibenzofuran 130 

SIM Surrogate Recove!)_". 
dl0-2-Methylnaphthalene 96.7% 
d14-Dibenzo(a,h)anthracene 83.3% 

FORM-l 



ORGANICS ANALYSIS DATA SHEET Sample No: TP-46-4-6 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CN64J 
LIMS ID: 00-23483 
Matrix: Soil 
Data Release Authorized~ 
Reported: 12/19/00 

Date extracted: 12/11/00 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/16/00 
Date Received: 10/18/00 

Sample Amount: 6.39 

ANALYTICAL /ik\ 
RESOURCES~ 
INCORPORATED 

g-dry-wt 

Date analyzed: 12/18/00 20:11 Final Extract Volume: 0.5 mL 

Instrument: NT2 Cone/Dilution Factor: 

Alumina: l:l. 

CAS Number Analy te 

91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
S3-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Ac:enaphthylene 
Acenaphthene 
F1uorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo{a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo{a)pyrene 
Indeno{l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo{g,h,i)perylene 
Dibenzofuran 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 
dl.4-Dibenzo(a,h)anthracene 

FORM-1 

100% 
90.0% 

Moisture: 

ug/kg 
210 
340 

55 J 

5S J 

63 J 

350 

110 
620 
430 
250 
450 
300 M 
300 M 

310 M 

200 
94 

350 
39 J 

1:10 
14.9% 



ORGANICS ANALYSIS DATA SHEET 
PNAa by Selected Ion Monitoring GC/MS 

Sample No: TP-46-4-6 
REANALYSIS 

Lab Sample ID: CN64J-DL 
LIMS ID: 00-23483 
Matrix: Soil 
Data Release Authorized~ 
Reported: 12/19/00 

Date extracted: 12/11/00 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

sam~le Amount: 6.39 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

g-dry-wt 
Date analyzed: 12/18/00 20:59 Final Extract Volume: 0.5 mL 

Instrument: NT2 Cone/Dilution Factor: 1:10 

Moisture: 14.9% 

Alumina: 1:1 

CAS Number Anall:'.te u g /kg 
91-20-3 Naphthalene 240 
91-57-6 2-Methylnaphthalene 330 
208-96-8 Acenaphthylene ss J 

83-32-9 Acenaphthene ss J 

86-73-7 Fluorene 70 J 

85-01-8 Phenanthrene 370 
120-12-7 Anthracene 120 
206-44-0 Fluoranthene 610 
l.29-00-0 Pyrene 450 
56-55-3 Benzo(a)anthracene 240 
2I.8-0l-9 Cbrysene 470 

205-99-2 Benzo(b)fluoranthene 330 M 
207-08-9 Benzo{k)fluoranthene 300 M 

50-32-8 Benzo{a)pyrene 330 M 

193-39-5 Indeno(l,2,3-cd)pyrene 200 

53-70-3 Dibenzo(a,h)anthracene 86 
191-24-2 Benzo{g,h,i)perylene 340 
132-64-9 Dibenzofuran 39 J 

SIM Surrogate Recove~ 
dl0-2-Methylnaphthalene 93.3% 
d14-Dibenzo(a,h)anthracene 90.0% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CN64MB 
LIMS ID: 00-23482 
Matrix: Soil 
Data Release Authorized:t/tf 
Reported: 12/19/00 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

ANALYT1CAL /& 
RESOURCES~ 
INCORPORATED 

Date extracted: 12/11/00 Sample Amount: 7.50 g-dry-wt Equiv . 

Date analyzed: 12/18/00 
Instrument: NT2 

GPC Cleanup: NO 
Alumina: 1:1 

CAS Number 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-0l-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 

193-39-5 
S3-70-3 
191-24-2 
132-64-9 

18:58 

Anal::tte 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a}anthracene 
Chrysene 
Benzo(b}fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Final Extract Volume: 0.5 mL 
Cone/Dilution Factor: l:1 

Moisture: NA 

us:Lks: 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 

Indeno{l,2,3-cd)pyrene 6.7 u 
Dibenzo(a,h)anthracene 6.7 u 
Benzo(g,h,i)perylene 6.7 u 
Dibenzofuran 6.7 u 

SIM Surrogate Recovery 
dl0-2-Methylnaphthalene 85 . 0% 
dl4-Dibenzo(a,h)anthracene 100% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNA's by Selected Ion Monitoring GC/MS 

Lab Sample ID: CN64LC 
LIMS ID: 00-23482 
Matrix: Soil 

QC Report No: CN64-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 12/19/00 

Date extracted: 12/11/00 
Date analyzed: 12/18/00 
Instrument: NT2 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 

Phenanthrene 
Chrysene 
Benzo(k)fluoranthene 

SPIKB 
VALUE 

187 
192 
192 

996098.00 

SPIKE 
.AMT 

200 
200 
200 

Sp ike Blank Surrogate Recovery 

dl0-2-Methylnaphthalene 
d11-Dibenzo(a,h)anthracene 

Values reported :i.n ug/kg 

FORM-III 

90.7% 

113% 

\ 
RECOVERY 

93.5% 
96.0% 
96.0% 

ANALYTICAL ~ 
RESOURCES W!!/ 
INCORPORATED 



APPENDIX A 

ANALYTICAL . 
RESOURCES VfJI!/ 
INCORPORATED 



ARI 
333 Ninth Ave. N. 
Seattle WA, 98109-5187 

Sample ID 

00-23482-CN64C 

00-23483-CN64J 

00-23484-CN64R 

'"lorth Creek Analytical - Bothell 

--A~ Project Manager 

Project: CN64 

Seattle 

Spokane 

Ponland 

Bend 

Project Number: 996098.00 
Project Manager: Susan Snyder 

11720 Nortti Creek Pkwy N. Suite 400, Bothell, WA 00011-8223 
425.420 9200 lax 425.420.9210 
East 11115 Montgomery, Suite B. Spokaoe. WA 99206· 4776 
509.924.9200 fa)( 509.924.9290 
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 lax 503.906.9210 
20332 Empire Avenue. Suite F-1, Bend, OR 97701-5711 
541.383.9310 fax 541.382.7588 

Reported: 
12/21/00 13:46 

ANALYTICAL REPORT FOR SAMPLES 

Laboratory ID 

B0L0195-0I 

B0LOl95-02 

B0LOl95-03 

Matrix 

Soil 

Soil 

Soil 

Date Sampled 

10/16/00 12:00 

10/16/00 12:00 

I0/17/00 12:00 

Date Received 

12/08/00 09:20 

12/08/00 09:20 

12/08/00 09:20 

The results in this report (}pply 10 the samples analyzed in accordance >rilh the chain, 
custody doc11me11t. This analytica( report must be reproduced in iJs entire~ 

North Creek Analytical, Inc. 
Environmental laboratory Network 

Pagel of 



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8223 
425.420.9200 1 ax 425.420.9210 

Spokape East 11115 Montgomery. Suite B, Spokane, WA 99206-4776 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton. OR 97008-7132 
503.906.9200 fax 503.906.9210 

Bend 20332Empire Avenue, Suite F-1. Bend, OR 97701-5711 
541.383 9310 fax 5~1.382.7586 

ARI Project: CN64 

333 Ninth Ave. N. Project Number: 996098.00 Reported: 
Seattle WA, 98109-5187 Project Manager: Susan Snyder 12/21/00 13:46 

Extractable Petroleum Hydrocarbons by modified WDOE Interim TPH Policy Method 
North Creek Analytical - Bothell 

Analyte 

)0-23482-CN64C (BOLOl95-0I) Soil 

:::8-CIO Aliphatics 
::: I 0-C 12 Aliphatics 
:::12-C16 Aliphatics 
:::: 16wC21 Aliphatics 
::::21-C34 Aliphatics 
::: I 0-C 12 Aromatics 
:::: t2-C16 Aromatics 
f: t6-C21 Aromatics 
C2 1-C34 Aromatics 
txtractable Petroleum 
Hydrocarbons 

,11rrogate: 2-FBP 

,urrogate: Octacosane 

'iw·rogate: Undecane 

Reporting 
Result Limit 

Sampled: 10/16/00 12:00 

ND 50.0 

ND 50.0 

'?, ND 50.0 

339 50.0 

1520 50.0 

ND 50.0 

55.7 50.0 
267 50.0 

670 50.0 

2850 

69.6% 50-/50 

97.9% 50-150 

60.0% 30-150 

Units Dilution Batch Prepared Analyzed Method 

Received: 12/08/00 09:20 

mg/kgdry 10 OLll017 12/11/00 12/15/00 WAMTCA-EPH 

12/18/00 

12/15/00 

/21/8100 

12115100 

J0-23483-CN64J (B0L0l95-02) Soil Sampled: 10/16/00 12:00 Received: 12/08/00 09:20 

: 8-CIO Aliphatics ND 50.0 mg/kg dry 10 01 .. 11017 12/11/00 12/15/00 WA MTCA-EPH 

: i0-Cl2 Aliphatics .Col· ,c- ND 
'..:12-Cl6 Aliphatics 4 , 1- ·_,· , ND 

:::: I6-C21 Aliphatics 304 
C2J-C34 Aliphatics 2120 
::: JO-C12 Aromatics ND 
:: 12-Ct6 Aromatics 
Cl6-C21 Aromatics 
C2J-C34 Aromatics 
Extractable Petroleum 
!iydrocarbons 

s·,wrogate: 2-FBP 
, urrogate: Octacosane 

'iurrogate: Undecane 

ND 
74.6 
S21 

3020 

83.8% 
117% 

76.8% 

50.0 
50.0 

50.0 
50.0 

50.0 
50.0 
50.0 

50.0 

50-150 

50-150 

30-150 

12/18/00 

12/15/00 

12118/00 

12115/00 

Notes 

1-05 

'iorth Creek Analytical - Bothell 

~ ect Manager 

The res11lls in rhis report apply to the samples unalyzed in accordance with the ch11jr -r, 
custody document. This analytical reporr m11st be reproduced in its em 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 2 of 7 



Seattle l 1720 North Creek Pkwy N, Suite 400, Bothell. WA 98011-3223 
425.420.9200 fax 425.420.9210 

Spokane East 11115 Montgomery, Suite B. Spo~ane. WA 9g205.4775 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 fal< 503.906.9210 

8~nd 20332 Empire Avenue, Suite F· 1, Bend, OR 97701-5711 
5•11.383.931 O fax 541.382.7588 

ARI Project: CN64 
333 Ninth Ave. N. Project Number: 996098.00 Reported: 
Seattle WA, 98109-5187 Project Manager: Susan Snyder 12/21/0013:46 

Extractable Petroleum Hydrocarbons by modified WDOE Interim TPH Policy Method 

North Creek Analytical - Bothell 

Reporting 
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method 

00-23484-CN64R (BOL0195-03) Soil Sampled: l0/17/00 12:00 Received: 12/08/00 09:20 

C8-CIO Aliphatics ND 119 mg/kg dry 10 OLI 1017 12/11/00 12/15/00 WAMTCA·EPH 

CIO·Cl2 Aliphatics I,, ND Jl9 
C12-Cl6 Alipbatics 

l.P ,,, :. , 
319 119 ~ ,... A"-' 

Ct6-C21 Alipbatics 243 119 

C21-C34 Aliphatics 172 119 

Cl 0-C 12 Aromatics ND lt9 12/18/00 

Cl2-C16 Aromatics 1960 119 

Cl6-C2l Aromatics 4270 119 

C21-C34 Aromatics 3260 I 19 
Extractable Petroleum 10200 12/15/00 

Hydrocarbons 
--- - ----

Surrogate: 2-FBP % 50-150 /21/8/()0 

Surrogate: Octacosane 51.2% 50-150 12115100 " 
f,urrogate: Undecane 47.0% 30-150 

Notci 

1-0 

S-l 

· '•.Jorth Creek Analytical • Bothell , 
The res11lts in !his reporl apply to the sump/es analyzed in accordance 1vilh the chain 

custody document. This analytical report must be reproduced in its entire 

A~ Managec North Creek Ana/yt;cal, Inc. 
Environmental Laboratory Network 

Page 3 of 



ARI 
333 Ninth Ave. N. 

Seattle WA, 98109-5187 

Project: CN64 

Seattle 

Spokane 

Portland 

Send 

Project Number: 996098.00 
Project Manager: Susan Snyder 

11720 North Creek Pkwy N. Suite 400. Bothell, WA 98011 ·8223 
425.420.9200 fax 425.420.9210 
East 11115 Montgomery, Suite B, Spokane. WA 99206-4776 
509.924 9200 fax 509.924.9290 
9405 SW Nimbus Avenue. Beawflon, OR 97008-7132 
503.906.9200 fax 503.906.9210 
20332 Empire Avenue, Suite f-1. Bend, OR snoi-5711 
541.383.~310 fax 541.382.7588 

Reported: 
12/21/00 13:46 

Physical Parameters by APHA/ASTM/EPA Methods 
North Creek Analytical - Bothell 

Reporting 
Analyte Result Limit Units Dilution Batcl,l Prepared Analyzed Method 

00-23482-CN64C (BOL019S-Ol) Soil Sampled: 10/16/00 12:00 Received: 12/08/00 09:20 
Dry Weight 86.6 1.00 % OLl3045 12/13/00 12/14/00 BSOPSPL003R07 

00-23483-CN64J (BOL0195-02) Soil Sampled: 10/16/00 12:00 Received: 12/08/00 09:20 
Dry Weight 85.3 LOO % OLl3045 12/13/00 12/14/00 BSOPSPL003R07 

00-23484-CN64R (BOL019S-03) Soil Sampled: 10/17/00 12:00 Received: 12/08/00 09:20 
Dry Weight 41.9 l.00 % OLl304S 12/13/00 12/14/00 BSOPSPL003R07 

Notes 

/ 

North Creek Analytical - Bothell T11e results in this report apply to the samples analy:£ed in accordance with the c/11' 
l7.tstody documetlt. This analytical report mu~t be reproduced in its en 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 4 of 7 



ARJ 
333 Ninth Ave. N_ 
Seattle WA, 98109-5187 

Project: CN64 

Seattle 11720 North Creek Pl'.wy N. Suit~ 400, 8othcll, WA9801l-8223 
425.420.9200 fax 425.420.9210 

Spokane East 11115 Montgomery. Suite 6, Spokane, WA 99206-4776 
509.924.9200 fax !'>09.924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.920D fax 503.906.9210 

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711 
541.383.9310 fax 541.382.7588 

Project Number: 99609&.00 
Project Manager: Susan Snyder 

Reported: 
12/21/00 13:46 

Extractable Petroleum Hydrocarbons by modified WDOE Interim TPH Policy Method - Quality Control 
North Creek Analytical - Bothell 

Reporting 
Analyte Result Limit 

Batch OL11017: Prepared 12/Il/OO Using EPA 3550B 

Blank (OLl1017-BLK1) 

CS-CIO Aliphatics ND S.00 

CIO-Cl2 Aliphatics ND 5.00 

CI2-Cl6 Aliphatics ND 5.00 

CI6-C2l Aliphatics ND 5.00 

C21-C34 Aliphatics ND 5.00 

Cl0-Cl2 Aromatics ND 5.00 

C12-Cl6 Aromatics ND 5.00 

C16-C21 Aromatics ND 5.00 

C2 I -C34 Aromatics NO 5.00 
--·- ..... --- -------·------ ·-···--·--··· .. 

S11rrogate: 2-FBP 10.4 

S11rrogate: Ocra,·o:;u,ie 10.5 

u1rrogate: Undecane 10.2 

...::.CS (OLI I017-BS1) 
Extractable Petroleum Hydrocarbons 168 

Surrogate: 2-FBP 
S11rrogate: Octacosane 
Surrogate: Undecune 

LCS Dup (OL11017-BSD1) 

Extractable Petroleum Hydrocarhons 

Surrogate: 2-FBP 
Surrogate: Octacosane 

Surrogate: Undecane 

•· '~orth Creek Analytical - Bothell 

~ t~an,,ger 

JO.I 
11.2 
10.8 

1S8 

I U 
11.2 

11.3 

Units 

mg/kg wet 

. .. 
" 

mg/kg wet 

Spike 
Level 

-
12.l 

12.3 
13.1 

167 

11.l 
12.3 
/3.2 

Source 
Result 

%REC 
%REC Limits RPD 

----

86.0 50-150 

85.4 50-150 
77.3 30-150 

IOI 30-120 

83.5 

91.l 
81.8 

50-/50 

50-150 
30-150 

RPD 
Limil Notes 

. ----- ·-- -- ·-...... -·-----·---------
mg/kg wet 167 94.6 30-120 6.13 40 
--- ------

" /2./ 91.7 50-150 

12.3 91.I 50-150 

/3.2 85.6 30-150 

The re.suits in this report apply 10 the samples analyzed in accordance with the chain , 
custody doc11ment. This analyticul report must be reproduced in its emire~ 

North Creek Analvtical Inc. 
Environmental Laboratory Network 

Page 5 of 



ARI 
333 Ninth Ave. N. 

Seattle WA, 98109-5187 

Project: CN64 

Seattle 11720 North Creak Pkwy N. Suite 400, Bothell, WA 98011-3223 
425.420.9200 fax 425.420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
509.924.9200 fax 509.924.9290 

Portland 940S SW Nimbus Avenue. Beaverton, OR 97008-7132 
503.906.9200 fax 503 906.9210 

Bend 20332 Empire Avenue, Suite F-1, Berid. OR 97701-5711 
541.383.9310 fax 541.382.7588 

Project Number: 996098.00 
Project Manager: Susan Snyder 

Reported: 
12/21/00 13:46 

Physical Parameters by APHA/ASTM/EPA Methods - Quality Control 
North Creek Analytical - Bothell 

Reporting 
Analyce Result Limit 

Batch OLI3045: Prepared 12/13/00 Using Dry Weight 

Blank (OL13045-BLK1) 
Dry Weight ---

North Creek Aoalytical - Bothell 

~ Project Manager 

100 1.00 

Units 
Spike 
Level 

Source %REC 
Result %REC Limits RPD 

RPD 
Limit Notes 

% 

The res11/f.< in 1his reporl apply to the samples analyzed in accordance with the chain nf 
custody document. This analytical report m11st be reproduced in ifs en/ 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 6 of 7 



ARI 
333 Ninth Ave. N. 

Seattle WA, 98109-5187 

Project: CN64 

Seattle 11720 North CreP.k Pkwy N, Suite 400, 8nthell, WA 98011-8223 
425.420.9200 fax 425.420.9210 

Spokane East Ill 15 Mo11tgomc1y, Suire B, Spokane, WA 9920l:i··4776 
509.924.9200 tax 509.924.9290 

Portland 9405 SW Nimbus Avenue, B~averlon, OR 97008-7132 
503.906.9200 fox 500.906.9210 

Bend 20332 Empire Avenue. Suite F-1, Bend. OR 97701-5711 
541.383.9310 fax 541.382.7588 

Project Number: 996098.00 
Project Manager: Susan Snyder 

Reported: 
12/21/00 13:46 

Notes and Definitions 

1-05 Since the sample was out of hold at the time of receipt the preparation of the sample could not be initiated within the 
method-specified hold time. 

S-02 The surrogate recovery for this sample cannot be accurately quantified due to interference from coeluting organic compounds 
present in the sample. 

DET Analyte DETECTED 

NO Analytc NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight hasis 

RPD Relative Percent Difference 

"forth Creek Analytical - Bothell The results in this report apply lo the samples analyzed in accordance with the chain< 
custody documenr. This analyrica/ report must be reproduced in its entirelJ 

~ject Manage, l\lorth Creek Aualytical, Inc. 
Environmental Laboratory Network 

Page 7 of 



SUBCONTRACTOR ANALYSIS ltBQtraST 
Cl1STODY TRANSFER 12\07\00 ARI Project: CN64 

Laboratory: North Creek Analytical 
Lab Contact: David Vandel 

ARI Client: Kennedy Jenks Consultant 

Lab Address: 11720 North Creek Pkwy North 
Bothell, WA 98011 
Phone: 425-420-9200 
Fax: 42$-420-9210 

Project ID: 
ARI PMgr: 

Phone: 
Fax: 

996098.00 
Susan Snyder. 
(206) 340-2866 Ext 
(206) 621-7523 

Analytical Protocol: In-house Requested Turn Around: 12/14/'!9. 
Fax Results ·(Y/N) : Yes 

ARI Sample ID Client Sample ID Sampled Matrix Bottles Analyses 

00-234S2-CN64C TP-43-2-3 10/16/00 Soil l 

EPH 
EPH-Aliphatics/Aromatics 

118 

----··--------------------··------·-------------------------------------------·-·--·--
00-23483-CN64J TP-46-4-6 10/16/00 Soil 1 

EPH 
EPH-Aliphatice/Aromatics 

-------------------------------------------~--·----------------·------M-·--------~----
00-23484-CN64R TP-49-6-10 10/17/00 Soil 1 

EPH 
EPH-Aliphatics/Arornatics 

----------------------·-·----------·---------------------------------------------··-·-

Limits o~ Liability. Subcontractor is expected to perEonn all requested services 
in accordance with appropriate methodology following Standard Operating Procedures 
that meet standards for the industzy. The total liability of ARI, its officers, 
agents, employees, or sucessors, arising out of or in connection with the requested 
services, shall not exceed the negotiated amount Eor said services. The agreement 
by the Subcontractor to perform services requested by ARI releases ARI from any 
liability in excess thereof, not withstanding any provision to the contrazy in any 
contract, purchase order or co-signed agreement between ARI and the Subcontractor. 

IAirbill !Date 
I ' I :compf!g{ I 0·t1-fJ/&t"° 

!Company I Datt¥ I Timbt ;;_ 
I Net:1:= . I {g : o\) I /iJ 

IAirbill I Date 

I I 
I Relinquished by !Company !Date !Time 
I l I I 
!Received by I Company !Date ITime 
I I I I 

Pagel - Last page of Subcontractor Custody Form - CN64 



s Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

4, January 2001 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CP33 

Dear Ty: 

Please find enclosed additional analysis requests and final analytical results for the above 
referenced project. Fourteen selected samples were retrieved from sample archive per 
your request on December 14, 2000. 

Selected sampl~ were analyzed for total metals referencing EPA methods 6010 and 
7000 series. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

SS/ss 
Enclosures 
CC: Jodi Brundage, Kennedy Jenks Consultants, Federal Way, WA 
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INORGANXCS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33A 
LIMS ID: 00-24608 
Matrix, Soil 

Data Release Authorized ~ 
Reported: 01/04/01 l~,.....__...... 

Sample No: TP-55-2-3 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

Percent Total Solids: 89 . 4% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES 'eJ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7440-43-9 
3050 12/26/00 6010 01/02/01 7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Cadmium 
Lead 

0.6 
6 

21.l 
772 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33B 
LIMS ID: 00-24609 
Matrix: Soil 

Data Release Authorize~1 .,,/ 
Reported: 01/04/01 ~~ 

Sample No: TP-55-4-6 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

Percent Total Solids: 71 . 0% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 
Method 

Analysis 
Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7439-92-1 Lead 7 106 

U Analyte undetected at given RL 

RL. Reporting Limit 

FORM-I 



~NOROANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33C 
LIMS ID: 00-24610 
Matrix: Soil 

Data Release Authorize9tJ,,'/ __., 
Reported: 01/04/01 ~~ 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/14/00 
Date Received: 11/16/00 

Percent Total Solids: 38.2% 

Ana1ysis 

ANALYTICAL /&, 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 

Method Date CAS Nw:nber Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7439-92-1 Lead 10 70 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHBBT 

TOTAL METALS 

Lab Sample ID: CP33D 
LIMS ID: 00-24611 

Matrix: Soil 

Data Release Authorized rJJ\t. 
Reported: 01/04/01 ~...__._.-

Sample No; TP-57-2-3 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: 11/14/00 

Date Received: 11/16/00 

Percent Total Solids: 92 . 6% 

Analysis 

ANALYTICAL. 
RESOURCES "i!l!J 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 

Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 

3050 12/26/00 

6010 
6010 

01/02/01 7440-43-9 
01/02/01 7439-92-1 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Cadmium 
Lead 

0.5 

5 

1.7 

28 



INORGAN'ICS ANALYSIS DATA SHBET 
TOTAL METALS 

Lab Sample ID: CP33E 
LIMS ID: 00-24612 
Matrix: Soil 

Sample No: TP-57-4-6 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

Data Release Authorize~/ 
Reported: 01/04/01 fl)'-"' 

Analysis Analysis 

Percent Total Solids: 76.1% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7439-92-1 Lead 10 80 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33F 
LIMS ID: 00-24613 
Matrix: Soil 

Sample No; TP-57-6-10 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/11/00 

Date Received: 11/16/00 

Data Release AuthorizedytJiv /' 
Reported: 01/04/01 ~ 

Analysis Analysis 

Percent Total Solids: S0.4l 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Prep Prep 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7439-92-1 Lead 9 23 

U Analyte undetected at given RL 

RL Report-ing Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33G 
LIMS ID: 00-24614 
Matrix: Soil 

Sample No: TP-58-4-6 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

Data Release Authorized~ / 
Reported: 01/04/01 J()~~ 

Prep Prep Analysis Analysis 

Percent Total Solids: 94.2% 

ANALYTICAL /& 
RESOURCES \fllJI 
INCORPORATED 

Meth Date Method Date CAS Number J.nalyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7440-43-9 cadmium 0.5 0.5 u 
3050 12/26/00 6010 01/02/01 7439-92-l. Lead 5 9 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CP33H 
LIMS ID: 00-24615 
Matrix: Soil 

Data Release Authorizedr,?Ji~. 
Reported: 01/04/01 l)" 

Sample No: TP-58-6-10 

QC Report No: CP33-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.10 

Date Sampled: ll/15/00 

Date Received: 11/16/00 

Percent Total Solids: 83.4% 

Prep Prep Analysis Analysis 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 

Meth Date Method Date CAS Number 21..nalyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7439-92-1 Lead 6 70 

u Analyte undetected at: given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33I 
LIMS ID: 00-24616 
Matrix: Soil 

Sample No: TP-60-4-6 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Date Sampled: ll/15/00 
Date Received: 11/16/00 

Data Release Authorized~ ,,,/" 
Reported: 01/04/01 f_,.f~ 

Prep Prep Analysis Analysis 

Percent Total Solids: 88.0% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7440-43-9 Cadmium o.s Q.9 

30SO 12/26/00 6010 01/02/01 7439-92-1 Lead s 116 

CLP 12/26/00 7471 12/27/00 7439-97-6 Mercury 0.04 0.08 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33J 
LIMS ID: 00-24617 
Matrix: Soil 

Sample No: TP-60-6-10 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

Data Release Authorizedt+l/ _,,,.., 

Reported: 01/04/01 lJ~ 
Percent Total Solids: 72.9% 

Analysis 

ANALYTICAL •·= 
RESOURCES ~ 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 

Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7439-92-1 Lead 7 49 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: TP-63-4-6 

Lab Sample ID: CP33K 
LIMS ID: P0-24618 
Matrix: Soil 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098 .10 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

Data Release Authorizedtl'.¥}~· 

Reported: 01/04/01 {J 

Prep Prep Analysis Analysis 

Percent Total Solids: 75 . 3% 

ANALYTICAL /& 
RESOURCES Vfl6/ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL :mg/kg-dry 

3050 12/26/00 6010 01/02/01 7440-43-9 Cadmium 0.6 0.7 

3050 12/26/00 6010 01/02/01 7439-92-1 Lead 6 123 

U Analyte und@.tected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33L 
LIMS ID: 00-24619 

Matrix: Soil 

Data Release Authorizec;~' ~ 

Reported, 01/04/01 " L--'"'"" 

Sample No: TP-63-6-10 

QC Report NO: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

Percent Total Solids: 69 . 6% 

ANALYTICAL /& 
RESOURCES 'fl1!/ 
INCORPORATED 

Prep Prep 
Meth Date 

Analysis 
Method 

Analysis 
Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7439-92-1 Lead 7 102 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33M 
LIMS ID: 00-24620 
Matrix: Soil 

Sample No: TP-58-2-3 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.J.0 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

Data Release Authorize~ ~ 
Reported: 01/04/0l ~}J---"' 

Prep Prep Analysis Analysis 

Percent Total Solids: 87 . 2% 

ANALYTICAL .l!Pl/a 
RESOURCES ~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7440-43-9 Cadmium 0.6 l.3.2 

U A~alyte undete~ted at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CP33N 
LIMS ID: 00-24621 
Matrix: Soil 

Sample No: TP-62-4-6 

QC Report No: CP33-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.10 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

Data Release Authorize~~ 
Reported: 01/04/0l ~· 

Prep Prep Analysis Analysis 

Percent Total Solids: 90 . 5% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7440-43-9 Cadmium 0.5 0.5 u 
CLP 12/26/00 7471 12/27/00 7439-97-6 Mercury 0.04 0.04 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: Method Blank 

Lab Sample ID: CP33MB 
LIMS ID: 00-24616 

QC Report No: CP33-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.10 

Date Sampled: NA 
Date Received: NA 

Data Release Authorized.A,/ ~-' 
Reported: 01/04/01 L,{~ 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANALYTJCAL . 
RESOURCES g 
INCORPORATED 

Meth Date Method Date CAS NUlllber Analyte RL mg/kg-dry 

3050 12/26/00 6010 01/02/01 7440-43-9 Cadmium 0.2 0.2 u 
3050 12/26/00 6010 01/02/01 7439-92-1 Lead 2 2 u 
CLP 12/26/00 7471 12/27/00 7439-97-G Mercury 0.05 0.05 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CP33LCS 
LIMS ID : 00-24616 
Matrix : Soil 

QC Report No: CP33-Kennedy Jenks Consultants 
·Project: Tacoma Me tal s 

Data Re lease Authori zed ~ ,,,/' 

Report ed: 01/04/01 t~ 

BLANK SPIKE QUALITY CONTROL REPORT 

Analys is 
Ana lyte Method 

Cadmium 6010 

Lead 6010 

Mercury 7471 

Spike 
mg/kg-dry 

4 4.7 
182 

1. 06 

' Q' codes: N = c ontrol limi t not met 

Control Limits: 80-120% 

FORM- VII 

996098.10 

Spike % 
Added Recovery 

50.0 89.4% 
200 91.0% 

1. DO 106% 

ANALYTICAL. 
RESOURCES [Ullj 
INCORPORATED 

Q 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

January 19, 2001 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CQ36 

Dear Ty: 

Please find enclosed additional analysis request and final analytical results for the above 
referenced project. One sample was retrieved rrorn sample archive per your request on 
January 5, 2001. 

The sample was analyzed for cadmium and lead referencing EPA methods 6010. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, JNC. 

SS/ss 
Enclosures 

RECEIVED 

JAN 2 2 2001 
l</J Federal Way 

l</J No/Flle-------Aoute _________ _ 
Rotum To/By ______ _ 

333 Ninth Avenue North • Seattle WA 98109-Sl87 • 206-621-6490 • 206-621-7523 fax 



INORGANlCS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CQ36M 
LIMS ID: 01-196 
Matrix: Soil 

Sample No: TP-46-6-10 

QC Report No: CQ36-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/16/00 
Date Received: 10/18/00 

Data Release Authorized~ ---· 
Reported: 01/18/01 ~~ 

Prep Prep Analysis Analysis 

Percent Total Solids: 72.H 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 01/09/01 6010 01/16/01 7440-43-9 Cadmium 0.7 0.9 

3050 01/09/01 6010 01/16/01 7439-92-1 Lead 7 82 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CQ36MB 
LIMS ID: 01-196 
Matrix: Soil 

Sample No: Method Blank 

QC Report No: 
Project: 

Date Sampled: 

CQ36-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

NA 
Date Received: NA 

Data Release Authorized{}»(__..---. 
Reported: 01/18/01 u 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 

ANALYTICAL A 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050 01/09/01 6010 01/16/01 7440-43-9 Cadmium 0.2 0.2 u 
3050 01/09/01 6010 01/16/0l 7439-92-1 Lead 2 2 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



. . ~· .. ,, .. 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CQ36LCS 
LIMS ID: 01-196 
Matrix: Soil 

Data Release Authorized~~ 
Reported; 01/16/0l [;I' 

QC Report No: CQ36-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spike % 

Analyte Method mg/kg-dry Added Recovery 

Cadmium 6010 48.5 50.0 97.0% 

Lead 6010 194 200 97.0% 

'Q' codes, N = control limit not met 

Control Limits: 80 - 120% 

FORM-VII 

Q 

ANALYTICAL •·= 
RESOURCES ~ 
INCORPORATED 
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IOknt· ~ Project N; ~ ~j,hw.t,: I Change Order 

ichangemade l,y: vod.µ 6 
n by, ~ ~ I Take 

Please Make tbc Followi11g Clumgcs: 

IP 4 /p - & -1 o 6oY C'o,~ 1 1..,_(Lef) 

(JO ./ I q9c12_ CJ:(JJ3 

[ I -if&JO 

I 
J / "ll/O/uh:1' \J 

fre\Jitf'iA,.<;Jo/o 
C, 1?l iz 11 0 [(. t(l o ti{ r, 

/VfW ~1(/:2 01 - }{1(} C03(; 
\ j 

Analytical Resources, lnc. 

ARI Job No.: CM<l I OY" CI (o ~ 

VTSR: 

Change Order Date: 
7 
11.5!-6D 

Change Order Ack !edged 
Project Coordinator: 

Extractions: 

Volatiles: 

GCIMSLab: 

GCLab: 

Metals: 

Conventionais: 

Data Section: 

AN.ALYTI. .@ 
RESOURCES W1!/ 
INCORPORATED 

Revision 1 (6/89) 



• Analytical Resources, Incorporated 
Analytical Chemists and Consultants_ 

31, January, 2001 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
FederalVvay, VvA 98003 

RE: Project: Tacoma Metals/ ARI Job: CP31 

Dear Ty: 

Please find enclosed sample change order custody records and final analytical results for the 
above referenced project. Four soil samples were removed from archive at -18 degrees 
cclcius in good condition on December 21, 2000. The samples were analyzed for P AH 
referencing GC/MS-SIM or EPA 8270. The EPH samples were subcontracted to North 
Creek Analytical and are contained in Appendix A. 

All samples were originally screened for P AH's, it was determined that the samples contain 
analytes above the linear range for SIM analysis. The samples were analyzed for P AH's by 

EPA 8270 methodology. 

Sample TP-61-2-3 required a 2x dilution as the internal standard was Low in the initial 
analysis and was attributed to matrix interference. Sample TP-49-6-10 was initially analyzed 
at a l OX dilution, as Phenanthrene exceeded the linear range of the calibration, the sample 
was diluted and reanalyzed at a 40x dilution. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARL 
If you have any questions or require additional informat~on, please contact me at your 
convenience. 

Sincerely, 
Analytical Resources, Inc. 

SS/ss 
Enclosures 
CC: Jodi Brundage, Kennedy Jenks Consultants, Federal Way, WA 

RECEIVED 

FEB - 6 2001 
K/J Federal Way 

K/J No/File ______ _ 

Route-=--=---------Rsturn To/Sy ______ _ 

1.B Ninth Avenue North • Seattle WA 98109-.S187 • 206-621-6490 • 206-621-7523 fax 
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Analytical Resources, Inc. 

ANAL'\. t\L f&. 
RESOURCES~ 
INCORPORATED 

1:~~b~No: Ct"-', a~.2, CL. ~</ I 
Change Q,-der Date: 1~/1+/® 
Change Order Ack Jed 
Project Coordinator: ~ 

Extractions: 

Volatiles: 

GCIMSLab: 

GCLab: 

Metals: 
-

Conventionals: 

Data Section: 

Revision 1 (6/89} 
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Analytical Resources, Inc. 

IAR/ Job No., Ce 3 J 

VJ'SR: 

Change Order Date: @l2l 
Ch:mge Order Ack led 
Project Coordinator~ 

Extractions: 

Volatiles: 

CC/MS Lab: 

GCLab: 

Metals: 

Conventionals: 

Data Section: 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Revision 1 (6/89) 
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Metals: 
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Data Section: 

Revision 1 (6/89) 



SOIL 8270 PNA SURROGATE RECOVERY SUMMARY 

Matrix: Soil 

LIMS ID Client ID 

00-24604 Method Blank 
00-24604 Lab Control 
00-24604 TP-55-6-10 
00-24605 TP-57-0-1 
00-24605 TP-57-0-1-MS 
00-24605 TP-57-0-1-MSD 
00-24606 TP-61-2-3 
00-24607 TP-49-6-10 
00-24607 TP-49-6-10-DL 

(TPH) ~ dl4-p-Terphenyl 
(DPH) = dlO-Diphenyl 

D 

QC Report No: CP31-Kennedy Jenks Consultants 
Project: Tacoma Metals 

TPH 

77% 
79% 
83% 
68% 
71% 
66% 
83% 
70% 

996098.00 

DPH 

71% 

61% 
71% 
70% 
70% 
65% 
70% 
64% 

D 

LCS/MB LIMITS 

(30-160) 
(30-160} 

TOT 
OUT 

0 
0 
0 

0 

0 
0 
0 

0 
0 

QC LIMITS 

(30-160) 
(30-160) 

D Surrogate Compound diluted out 

Page 1 for CP31 FORM-II 8270 PNA 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



)RGANICS ANALYSIS DATA SHEET 
i>NAs by GC/MS 

Lab Sample ID: CP31MB 
LIM$ ID: 00-24604 
Matrix: Soil 
Data Release Authorized:t(~ 
Reported: 02/02/01 

Sample No; Method Blank 

QC Report No: CP31-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

ANALYTICAL /&. 
RESOURCES~ 
INCORPORATED 

Date extracted: 12/21/00 
Date analyzed: 12/22/00 18:35 

Instrument: FINN2 

Sampl~ Amount: 7.50 g-dry-wt 
Final Extract Volume: 0.5 mL 
Cone/Dilution Factor: 1:1 

GPC Cleanup: NO Moisture: NA 

pH: NA 

CAS Number Anall:'.te ug[kg 

91-20-3 Naphthalene 67 U 

91-57-6 2-Methylnaphthalene 67 U 

208-96-8 Acenaphthylene 67 u 
83-32-9 Acenaphthene 67 u 
86-73-7 Fluorene 67 u 
85-01-8 Phenanthrene 67 u 
120-12-7 Anthracene 67 u 
206-44-0 Fluoranthene 67 u 
129-00-0 Pyrene 67 u 
56-55-3 Benzo(a)anthracene 67 u 
23.8-01-9 Chrysene 67 U 

205-99-2 Benzo(b)fluoranthene 67 u 
207-08-9 Benzo(k)fluoranthene 67 u 
50-32-8 Benzo(a)pyrene 67 u 
193-39-5 Indeno(l,2,3-cd)pyrene 67 u 
53-70-3 Dibenz(a,h)anthracene 67 u 
191-24-2 Benzo(g,h,i)perylene 67 U 

132-64-9 Dibenzofuran 67 U 

Base/Neutral Surrogate Recovery 
d14-p-Terphenyl 77.2% 
dlO-Diphenyl 70.8% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CP31A 
LIMS ID: 00-24604 
Matrix: Soil 
Data Release Authorized~ 
Reported: 02/02/01 

Date extracted: 12/21/00 
Date analyzed: 12/22/00 

Instrument: FINN2 
GPC Cleanup: NO 

CAS Number 
91-20-3 

91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Sample No: TP-55-6-10 

QC Report No: CP31-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: ll/14/00 

Date Received: 11/16/00 

ANALYTICAL /& 
RESOURCES ~ 
INCORPORATED 

Sample Amount: 0.39 g-dry-wt 
Final Extract Volume: O.S mL 
Cone/Dilution Factor: 1:1 

Analy te 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthrac:ene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b}fluoranthene 
Benzo(klfluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h}anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Moisture: 61. 7%' 
pH: 6.4 

ug/kg 
1,300 U 

2,100 
1,300 U 

3,900 
3,600 
7,000 
1,400 
4,600 
3,100 
1,300 U 
1,700 M 
1,300 U 
1,300 U 
1,300 U 

1,300 U 

1,300 U 

1,300 U 
2,000 Y 

Base/Neutral Surrogate Recovery 
83.2% 
71.2% 

d14-p-Terphenyl 
dlO-Diphenyl 

FORM~l 



1RGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CP31B 
LIMS ID: 00-24605 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 02/02/01 

Date extracted: 12/21/00 
Date analyzed: 12/22/00 

Instrument: FINN2 

GPC Cleanup: NO 

CAS Number 

91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Sample No: TP-57-0-1 

QC Report No: CP3l-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

ANALYTICAL IA 
RESOURCES~ 
INCORPORATED 

Sample .Amount: 6 . 21 g-dry-wt 
Final Extract Volume: 0.5 mL 
Cone/Dilution Factor: 1:1 

Analy te 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthraeene 
Chrysene 
Benzo{b)fluorantbene 
Benzo(k)fluoranthene 
Benzo(a.)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Moisture: 17.2% 
pH: 6.7 

ug/kg 
680 

1,100 
81 u 
81 u 
81 u 

260 
81 u 

530 

630 
220 
320 M 

310 M 

220 
250 
190 

81 u 
310 M 

81 U 

Base/Neutral Surrogate Recovery 
dl4-p-Terphenyl 68.0% 
dlO-Diphenyl 69.6% 

FORM-l 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CP31C 
LIMS ID: 00-24606 
Matrix: Soil 
Data Release Authorized:~; 
Reported: 02/02/01 ' 

Sample No: TP-61-2-3 

QC Report No: CP31-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

ANALYTICAL . 
RESOURCES~ 
lNCORPORATED 

Date extracted: 12/21/00 
Date analyzed: 12/23/00 0:39 

Instrument: FINN2 

Sample Amount: 2 . 72 g-dry-wt 
Final Extract Volume: 0.5 mL 

Cone/Dilution Factor: 1:2 

GPC Cleanup: NO 

CAS Number Analy te 

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 

208-96-8 Acenaphthylene 

83-32-9 Acenaphthene 

86-73-7 Fluorene 

85-01-8 Phenanthrene 
120-12-7 Anthracene 

206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 

205-99-2 Benzo(b)fluoranthene 

207-08-9 Benzo(k)fluoranthene 
50-32-8 Benzo(a)pyrene 

193-39-5 Indeno(l,2,3-cd)pyrene 

53-70-3 Dibenz(a,h)anthracene 

191-24-2 Benzo(g,h,i)perylene 

132-64-9 Dibenzofuran 

Base/Neutral Surrogate Recovery 
d14-p-Terphenyl 
dlO-Diphenyl 

FORM-1 

83.2%' 
69.6% 

Moisture: 9.7% 
pH: 6.7 

ug / kg 
2,800 
5,000 

6'70 
680 

1,700 
7,200 
2,500 
9,300 
7,800 
4,100 
4,900 
2,900 
2,700 
2,900 
1,600 

M 

M 

610 M 
1,100 
1,900 



':lRGANJ:CS ANALYSIS DATA SHEET 
i>NAs by GC/MS 

Lab Sample ID: CP31D 
LIMS ID: 00-24607 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 02/02/01 

Date extracted: 12/21/00 
Date analyzed: 12/22/00 

Instrument: FINN2 
GPC Cleanup: NO 

CAS Number 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-S 
53-70-3 

191-24-2 

132-64-9 

Sample No; TP-49-6-10 

QC Report No: CP31-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/17/00 

Date Received: 10/18/00 

ANALYTICAL •!!!'1~ 
RESOURCES~ 
INCORPORATED 

Sample Amount:· 0.49 9-dry-wt 
Final Extract Volume: 0.5 mL 
Cone/Dilution Factor: 1:10 

Moisture: S2. 6% 

Analy te 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluorantbene 
Benzo(a)pyrene 
Indeno(l,2,3-cd}pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

pH: 6.7 

ug/kg 
1S,000 
50,000 
10,000 

440,000 
390,000 
960,000 B 
210,000 
640,000 
550,000 
150,000 
160,000 

91,000 
43,000 
61,000 
27,000 
l.0,000 U 
28,000 

220,000 

Base/Neutral Surrogate Recovery 
d14-p-Terphenyl 10.oi 
dlO-Diphenyl 64.4% 

FORM-l 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CP31DDL 
LIMS ID: 00-24607 
Matrix: Soil 
Data Release Authorized~ 
Reported: 02/02/01 

Sample No: 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

TP-49-6-l.O 
DILUTION 

CP31-Kennedy 
Tacoma Metals 
996098.00 
10/17/00 
10/18/00 

Jenks Consultants 

ANALYTICAL ,& 
RESOURCES ~ 
INCORPORATED 

Date extracted: 12/21/00 
Date analyzed: 12/22/00 21:48 

Instrument: FINN2 
GPC Cleanup: NO 

Sample Amount: 0.49 g-dry-wt 
Final Extract Volume: 0.5 mL 
Cone/Dilution Factor: 1:40 

Moisture: 52.6%-
pH: 6.7 

CAS Number Ana1l'.te ug [kg 

91-20-3 Naphthalene 41,000 u 
91-57-6 2-Methylnaphthalene 41,000 u 
208-96-8 Acenaphthylene 41,000 u 
83-32-9 Acenaphthene 420,000 

86-73-7 Fluorene 370,000 

85-0l.-8 Phenanthrene l.,100,000 

120-12-7 Anthracene 190,000 

206-44-0 Fluoranthene 680,000 

129-00-0 Pyrene 650,000 

56-55-3 Benzo(a)anthracene 140,000 

218-01-9 Chrysene 150,000 

205-99-2 Ben%o{b)fluoranthene 61,000 

207-08-9 Benzo{k)fluoranthene 51,000 

50-32-8 Benzo{a)pyrene 56,000 

193-39-5 Indeno(l,2,3-cd)pyrene 41,000 u 
53-70-3 Dibenz(a,h)anthracene 41,000 u 
191-24-2 Benzo(g,h,i)perylene 41,000 u 
132-64-9 Dibenzofuran 210,000 

Base/Neutral Surrogate Recovery 
dl4-p-Terphenyl D 
dlO-Diphenyl D 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CP31B 
LIMS ID: 00-24605 
Matrix: Soil 

Data Release Authorized:~ 
Reported: 02/02/01 

Sample No: 
QC Report No: 

Project: 

Date Received: 

TP-57-0-1 
CP31-Kennedy 
Tacoma Metals 
996098.00 
11/16/00 

Jenks Consultants 

ANALYTICAL ta. 
RESOURCES~ 
INCORPORATED 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 

SAMPLE 
CONSTITUENT VALUE 

MATRIX SPIKE 
Naphthalene 680. 

Acenaphthene < 80.5 

Fluoranthene 532. 
Benzo(a)anthracene 224 . 

MATRIX SPIKE DUPLICATE 

Naphthalene 680. 
Acenaphthene < B0.5 

Fluoranthene 532 . 

Benzo{a)anthracene 224 . 

!alues reported in ppb (ug/kg) dry 

SPIKE SPIKE 
VALUE ADDED 

2060 2010 

1310 2010 

1580 2010 

1310 2010 

1980 2010 
1200 2010 
1710 2010 

1330 2010 

weight 

FORM-III 

51; 

RECOVERY 

68.6% 
65.1% 
52.J.% 

54.0% 

64.8% 
59.8% 
58.7%' 
55.1% 

RPD 

5.6% 
8.5% 

12% 
2.1% 



ORGANICS ANALYSIS DATA SHEBT 
PNAs by GC/MS 

Lab Sample ID: CP31BMS 
LIMS ID: 00-24605 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 02/02/01 

Sample No: TP-57-0-1 
MATRIX SPIKE 

QC Report No: CP31-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Date extracted: 12/21/00 
Date analyzed: 12/23/00 1:12 

Instrument: FINN2 

Sample Amount: 6.21 g-dry-wt 
Final Extract Volume: o.s mL 
Cone/Dilution Factor: 1:1 

GPC Cleanup: NO Moisture: 17.2% 
pH: 6.7 

CAS Number Analy te ug ikg 
91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 1,300 

208-96-8 Acenaphthylene 81 u 
83-32-9 Acenaphthene 

86-73-7 Fluorene 81 u 
85-01-8 Phenanthrene 310 

120-12-7 Anthracene 81 u 
206-44-0 Fluoranthene 
129-00-0 Pyrene 380 

56-55-3 Benzo(a)anthracene 

218-01-9 Chrysene 180 M 

205-99-2 Benzo(b)fluoranthene 130 M 

207-08-9 Benzo(k)fluoranthene 84 

50-32-8 Benzo(a}pyrene 93 

193-39-5 Indeno(l,2,3-cd)pyrene 83 

53-70-3 Dibenz(a,h)anthracene 81 u 
Ul-24-2 Benzo{g,h,i)perylene 130 M 

132-64-9 Dibenzofuran 81 U 

Base/Neutral Surrog ate Recovery 
dl4-p-Terphenyl 70 . 8% 
dlO-Diphenyl 69.6% 

FORM-1 



~RGANICS ANALYSIS DATA SHEET 
'PNAs by GC/MS 

Lab Sample ID: CP31BMSD 
LIMS ID: 00-24605 
Matrix: Soil 
Data Release Authorized:.,/'t4' 
Reported: 02/02/01 

Sample No: TP-57-0-l 
SPIKE DUPLICATE 

QC Report No: CP31-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

ANALYTICAL @. 
RESOURC~S~ 
INCORPORATED 

Date extracted: 12/21/00 
Date analyzed: 12/23/00 1:46 

Instrument: FINN2 

Sample Amount: 6 . 23 g-dry-wt 
Final Extract Volume: 0.5 mL 
Cone/Dilution Factor: 1:1 

GPC Cleanup: NO Moisture: 17.2% 
pH: 6.7 

CAS Number Anal:z,:te ug/kg 
91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 1,200 

208-96-8 Acenaphthylene 80 u 
83-32-9 Acenaphthene 

86-73-7 Fluorene 80 u 
85-01-8 Phenanthrene 270 

120-12-7 Anthracene 80 u 
206-44-0 Fluoranthene 
129-00-0 Pyrene 490 

56-55-3 Benzo(a)anthracene 
218-01-9 Chrysene 220 M 

205-99-2 Benzo(b}fluoranthene 190 M 

207-08-9 Benzo(k)fluoranthene 100 

50-32·8 Benzo(a)pyrene 96 

193-39-5 Indeno(1,2,3-cd}pyrene 80 u 
53-70-3 Dibenz(a,h)anthracene 80 u 
191-24-2 Benzo(g,h,i)perylene 120 M 

132-64-9 Dibenzofuran 80 U 

Base/Neutral Surrogate Recovery 
dl4-p-Terphenyl 65 . 6% 
dlO-Diphenyl 65. 2% 

FORM-l 



ORGANICS ANALYSIS DATA SHEET 
PNAs by GC/MS 

Lab Sample ID: CP318B 

LIMS ID: 00-24604 
Matrix: Soil 

QC Report No: CP3l-Kennedy Jenks Consultants 

Project: Tacoma Metals 

Data Release Authorized:v:1f.;:J 
Reported: 02/02/01 

Date extracted: 12/21/00 
Date analyzed: 12/22/00 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 

Naphthalene 
Acenaphthene 
Fluoranthene 
Benzo(a)anthracene 

996098.00 

SPIKE SPIKE 
VALUE ADDED 

1090 1670 
1040 1670 
1170 1670 
1230 1670 

Sp ike Blank Surrogate Recovery 

dl4-p-Terphenyl 
dlO-Diphenyl 

Values reported in ppb (ug/kg) dry weight 

FORM-III 

79.2% 
61.2% 

% 
RECOVERY 

65.3% 
62.3% 
70.1% 

73.7% 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 



APPENDIX A 

ANALYTICAL . 
RESOURCES SUllj 
INCORPORATED 



30 January, 2001 

Susan Snyder 
ARI 
333 Ninth Ave. N. 
Seattle, WA 98109-5187 

RE: CP31 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9244 
425.420.9200 fox 425.420.9210 

Spokane East 11115 Montgomery, Suite B, Spok3nc, WA 99206·4776 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Beavenon. OR 97008-7132 
503.906.9200 !fix 503.906.9210 

Bend 20332 Empire Avenue. Suite F· 1, llond, OR 97701 -5711 
541.3839310 lax 541.382.7588 

Enclosed are amended results of analyses for samples received by the laboratory on 12/20/00 
17:20. If you have any questions concerning this report, please feel free to contact me. These 
results supercede all previous results reported by the laboratory. 

Sincerely, 

~ 
Project Manager 

Work Orders included in this report: 

B0L0518 

North Creek Analytical, Inc. 
Environmental Laboratory Network 



nca™ 
www.ncalabs.com 

Seattle 11720 North Creek Pkwy N. Suit.a 400, B01hell, WA 98011 ·B244 
425.420.9200 fox 425.420.9210 

Spol<ane East 11115 Montgomery. Suite 8. Spokane, WA 99206-4176 
509.924.92.00 fax 509.924.9290 

Portland 9405SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 fax 503.906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
541.383.9310 fax 541.382.7588 

CASE NARRATIVE for B0L05l8 

Client: ARI 
Project Manager: Susan Snyder 
Project Name: CP3 l 
Project Number: 996098.00 

1.0 DESCRIPTION OF CASE 

One water sample was received for the analysis of: 
• MTCA-EPH 

2.0 COMMENTS ON SAMPLE RECEIPT 

The samples were received outside method established hold times and logged in on 81
h January 2001 at a 

temperature of7.6C. 

Preparation and Analysis 

MTCA-EPH 

The Octocosane recovery Blank Spike for Batch OL23004 was outside the method established range; the 
Blank Spike sample was re-shot confinning the result. The Blank Spike was then re-separated and re
anaJyzed and again the recovery was lower than the acceptable method value. Since the recoveries for the 
samples and all other quality control samples was within method established levels this low recovery does 
not represent a problem. 

"I certify that this data package is in compliance with the Contract both technically and for completeness, 
for other than the conditions detailed above. Release of the data contained in this bard copy data package 
bas been authorized by the Laboratory Director or his designee, as verified by the following signature." 

(J:QI.--_ 
•project Manager 
North Creek Analytical 

I of I. North Creek Analytical, Inc. 
Environmental Laboratory Network 



ARI 
333 Ninth Ave. N. 
Seattle, WA 98109-51&7 

Sample 11) 

TP-55·6·10 

TP-57-0-1 

TP-61-2-3 

fP-49-6-lO 

North Creek Analytical - Bothell 

#t6roject Manager 

Project: CP3 1 

Seattle 

Spokane 

Ponland 

Bend 

Project Number: 996098.00 
Project Manager: Susan Snyder 

11720 North Creek Pkwy N. Suite 400. Bothell, WA 98011-8244 
425.420.9200 !ax 425.420.9210 
i:asl 11115 Montgomery, Suite B. Spokane, WA 99206-4776 
509.924.9200 fax 509.924.9290 
9405 SW Nimbus Avenue, Beavclion. OR 9700&-7132 
503.906.9200 fax 503.906.9210 
20332 Empire Avenue, Suite f-1, Bend. OR 97701 5711 
541.383.9310 IAxS41.382.7588 

Amended Report 
Issued: 01/30/01 I0:39 

ANALYTICAL REPORT FOR SAMPLES -Amended 

Laboratory ID 

B0L0518-0l 

B0L05l8-02 

B0L05l8-03 

BOL051&-04 

Matrix 

Soil 

Soil 

Soil 

Soil 

Date Sampled 

J 1/14/00 12:00 

11/14/00 12:00 

11/14/00 12:00 

l 1/14/00 12:00 

Date Received 

12/20/00 17:20 

12/20/00 17:20 

12/20/00 17:20 

12/20/00 17:20 

The results in this report apply to the samples analyzed in accordance with the chai· -< 
custody document. 17iis analytical report must be reproduced in its en; 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page I of 7 



DCB™ 
www.ncalabs.com 

ARI 
333 Ninth Ave. N. 
Seattle, WA 98109-5187 

Project: CP3 l 

Seattle 11720 North Creek Pkwy N, Suite 400. Bothell. WA 98011-8244 
425.420 9200 fax 425.420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99205-4776 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton. OR 97008-7132 
503.906.9200 fax 503.906.9210 

Bend 20332 Empire Avenue, Suite F-1. Send, OR 97701-5711 
54!.383.9310 fax 541.362.7588 

Project Number: 996098.00 
Project Manager: Susan Snyder 

Amended Report 
Issued: 01/30/01 10:39 

Extractable Petroleum Hydrocarbons by modified WDOE Interim TPH Policy Method 

Analyle 

TP-55-6-10 (BOL0518-01) Soil 

C8-CIO Aliphatics 
CIO-Cl2 Aliphatics 
Ct2-Cl6 Aliphatics 
Cl6-C2l Aliphatics 
C21-C34 Aliphatics 
CIO-Cl2 Aromatics 
Cl2-Cl6 Aromatics 
Cl6-C21 Aromatics 
C21-C34 Aromatics 
Extractable Petroleum 
Hydrocarbons 
·----·--"" 
Sun·: 2-FBP 
S11rr: Octacosane 
n•(rr: Undecane 

TP-57-0-1 (B0L05J8-02) Soil 

C8-CIO Aliphatics 
CIO-C12 Aliphatics 
Cl2-Cl6 Aliphatics 
Ct6-C21 Aliphatics 
C21-C34 Aliphatics 
CIO-Cl2 Aromatics 
C12-Cl6 Aromatics 
C16-C2 t Aromatics 
C21-C34 Aromatics 
Extractable Petroleum 
Hydrocarbons 

-
Surr: 2-FBP 
Surr: Octucosane 
Surr: Undecane 

vth Creek Analytical - Bothell 

~ ruM™~ 

North Creek Analytical - Bothell 

Reporting 
Result Limit 

ND 28.0 
ND 28.0 
151 28.0 

1540 28.0 
10100 28.0 

ND 28.0 
93.4 28.0 
308 28.0 

3360 28.0 
15600 

85.5% 50-150 
/30% 50-150 

79.7% 30-150 

ND 50.0 
ND 50.0 
ND 50.0 
386 50.0 

2430 50.0 
ND 50.0 
ND 50.0 

93.5 50.0 
676 50.0 

3590 

NR 50-150 
NR 50-150 

82.3% 30-150 

Units Dilution Method Prepared Analyzed Batch Notes 

Sampled: 11/14/00 Received: 12/20/00 

mg/kg dry 2 WA 12/23/00 01/06/01 OL23004 
MTCA-EPH . 

Sampled: 11/14/00 Received: 12/20/00 

mg/kg d,y 10 WA 12/23/00 01/06/01 OL23004 
MTCA-EPH 

" 

. 

S-0 

S-0 

The results in this report apply to the samples analyzed in accordance with the chain , 
custody document. This analytical report must be reproduced in its entire( 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 2 of 



ARI 
333 Ninth Ave. N. 

Seattle, WA 98109-5 I 87 

Project: CP3 I 

Seattle 

Spokane 

Portland 

Bend 

Project Number: 996098.00 

Project Manager: Susan Snyder 

11720 North Creok P~wy N, Suite 400. Bothell, WA 98011-8244 
425 420.9200 fax 425.420.9210 
East 11115 Montgom~ry. Suite B, Sµokane. WA 99206-4716 
509.924.9200 lax 509.924.9290 
9405 SW Nimbus Avenue, Beaverton. OR 97008-7132 
503.906.9200 fax 503.906.9210 
20332Empire Avenue. Suite F· 1. llc11d, OR 97701-5711 
541.383.931 o ta~ 541.382.7588 

Amended Report 
Issued: 01/30/01 10:39 

Extractable Petroleum Hydrocarbons by modified WDOE Interim TPH Policy Method 

North Creek Analytical - Bothell 

l\oalyte 

'fP-61-2-3 (B0L05l8-03) Soil 

C8-C 10 Aliphatics 
C t0-Cl2 Aliphatics 
Ct2-Cl6 Aliphatics 
Ct6-C21 Aliphatics 
C21-CJ4 Aliphatics 
C IO-Cl2 Aromatics 
Cl2-Cl6 Aromatics 
C:16-C21 Aromatics 
C.21-C34 Aromatics 
Extractable Petroleum 
Hydrocarbons 

Surr: 2-FBP 
S:irr: Octacosane 
Surr: Undecane 

TP-49-6-IO (BOLOSIS-04) Soil 

C8-C IO Aliphatics 
C10-C12 Aliphatics 
Cl2-C16 Aliphatics 
Cl6-C21 Aliphatics 
C.2J-C34 Aliphatics 
Cto-C12 Aromatits 
C t2-Ct6 Aromatics 
C.16-C21 Aromatics 
C21-C34 Aromatics 
Extractable Petroleum 
Hydrocarbons 

Surr: 2-FBP 
Surr: Octacosane 
Surr: Undecane 

North Creek Analytical - Bothell 

F Gilt;-Projeet-Managcr 

Result 

ND 
11.6 
69S 

3160 
1190 
ND 

64.6 
521 
49S 

6140 

88.7% 
77.2 % 
79.3 % 

ND 
34.9 
332 
316 
197 

53.9 
2130 
4060 
3310 

10400 

111 % 
74.1 % 
82.1 % 

Reporting 
Limit Units Dilution Method Prepared Analyzed Batch Notes 

10.0 
10.0 
10.0 
IO.O 
IO.O 
10.0 
JO.O 
JO.O 
10.0 

50-/50 
50-150 
30-/50 

14.2 
14.2 
14.2 
14.2 
14.2 
14.2 
14.2 
14.2 
14.2 

50-150 
50-150 
30-150 

Sampled: 11/14/00 Received: 12/20/00 

mg/kg dry 2 WA 12/23/00 01/06/01 OL23004 
MTCA-F.PH 

Sampled: 11/14/00 Received: 12/20/00 

mg/kg dry 2 WA 12/23100 01/06/01 OL23004 
MTCA-EPH 

The results in this report apply to the samples analyzed in accordance with the ch, 
custody document. This analytical report must be reproduced in its en, 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 3 of 7 



www.ncalabs.com 

ARI 
333 Ninth Ave. N. 
Seattle, WA 98109-5 l 87 

Project: CP31 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell. WA 98011-8244 
425.420.9200 fax 425.420.9210 

S1iol:ane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 
509.924.9200 fax 509.924.9290 

Portland ~405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 fax 503.906.9210 

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711 
~41.383.9310 fax 541.382.7588 

Project Number: 996098.00 
Project Manager: Susan Snyder 

Amended Report 
Issued: 01/30/01 10:39 

Physical Parameters by APHA/ ASTM/EP A Methods 

Analyte 

TP-55-6-10 (B0L05t8-0t) Soil 

Dry Weight 

TP-57-0-l (B0L05l8-02) Soil 

Dry Weight 

TP-61-2-3 (B0L0518-03) Soil 

Dry Weight 

TP-49-6-10 (BOLOS18·04) Soil 

Dry Weight 

'rth Creek Analytical - Bothell 
i 

~ oJecfManager 

North Creek Analytical - Bothell 

Reporting 
Result Limit 

42.5 LOO 

80.0 1.00 

90.7 1.00 

50.7 1.00 

Units Dilution Metltod Prepared Analyzed Batch Notes 

Sampled: J l/14/00 Received: 12/20/00 

% BSOPSPl .003R 12/21/00 12/22/00 OL21037 
07 

Sampled: l J/14/00 Received: 12/20/00 

% BS0PSPI.003R 12121/00 12/22/00 OL21037 
07 

Sampled: 11/14/00 Received: 12/20/00 

% BSOPSPL003R 12/21/00 12/22/00 OL21037 
07 

Sampled: 11/14/00 Received: I 2/20/00 

% BS0PSPL003R 12/21/00 12/22/00 OL2l037 
07 

The res11lts in this report apply 10 the samples analyzed in accordance with 1he chain 1 

c11stody document. This urtaly1ical report must be reproduced in its entiret; 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 4 of 



ARI 
333 Ninth Ave. N. 
Seattle, WA 98109-5187 

Project: CP3 I 

Seattlo 

Spokane 

Portland 

Bend 

Project Number: 996098.00 

Project Manager: Susan Snyder 

11720 North Creek Pkwy N. Suite 400, Bothell, WA 98011-8244 
425.420.9200 fax 425.420.9210 
East 11115 Montgomery, Suite 6, Spokane, WA 99206·4776 
509.924.9200 fax 509.924.9290 
9405 SW Nimbus Avenue. Beaverton. OR 97003-7132 
503.906.~200 lax 503.906.9210 
20332 Empire Avenue. Suite F-1, Bend. OR97701·5711 
541383.9310 fax541.382.7588 

Amended Report 
Issued: 01/30/01 10:39 

E-xtractai!le·Petroleum Hydrocarbons by mod~fied. WDO.E Interim TP.iI Policy :l\fethpd-::. Qu.ality -~ontroi-

Analyte 

Batch OL23004- EPA 3550B 

Blank (OL23004-BLK1} 
C8-CIO Aliphatics 

C IO-CJ2 Aliphatics 

C 12-Cl6 A!iphatics 

C 16-C21 Aliphatics 

C2 l -C34 Aliphatics 

C IO-CJ2 Aromatics 

C t2-Cl6 Aromatics 

C l6-C21 Aromatics 

C21-CJ4 Aromatics 

Surr: 2-FBP 
Stirr: Octacosane 

Surr: Undecane 

LCS (0L23004-8SI) 
Extractable Petroleum Hydrocarbons 

Szir~: fFiiP ____ -· 

Surr: Octacosane 

Surr: Undecane 

LCS Dup (OL23004-BSD1) 
Extractable Petroleum Hydrocarhons · 

Surr: 2-FBP 
Surr: Octacosane 

S11rr: Undecane 

Matrix Spike (OL23004-MS1) 
t::xtractable Petroleum Hydrocarbons 

~(,-;;,,r: 2-:tBP 
Sr,rr: Octucosane 

S r<rr: Undecane 

North Creek Analytical - Bothell 

~ nag« 

North Creek Analytical - Bothell 

Result 

ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
ND 

. 9.15 

768 

JO.I 

Reporting 
Limit Units 

Spike 
Level 

Source %REC 
Result %REC Limits 

Prepared: 12/23/00 Analyzed: 01/04/01 
.. ·-----·--·· 

5.00 mg/kg wet 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

11.l 75.6 50-/5(} 

/2.3 62.4 50-/50 

13.1 76.5 30-150 

Prepared: 12/23/00 Analyzed: 01/10/0l 

RPD 
RPD 
Limit 

·io4 ·· ·--·-·mifkgwe-, -·-·161 62.J -·-30.120 ·-··--

7.10 . 

4.79 

7.95 

136 

. 9.33 

7.74 

10.J 

. . 12.J 58.7 50-150 

12.3 38.9 50-150 

13.2 60.2 30-150 

Prepared: 12/23/00 Analyzed: 01/06/01 
·,ngikg \Yt:I 16:;-·---·-··· · ·---&"i:4 30-Jio ·· 26.7 

12.I 

12.3 

13.2 

77. l 50-15() 

62.9 50-15() 

76.5 30-150 

Source: B0L0576-0l Prepared: 12123/00 Analyzed: 01/06/01 
·-2340 -· -· ---mg/kgdry 184 ·-·-111- --NR.--Jo:f2_0 __ 

. II.I 

6.88 

NR 

13.4 

13.6 

J./.6 

82.8 

50.6 

50-150 -· 
··---··-

50-150 

30-150 

Notes 

X 

S-0? 

7he results in this reporl apply to the samples analy::ed in accordance with the chr 
custody document. This analytical report must be reproduced in its en, 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 5 of 7 



ARI 
333 Ninth Ave. N. 

Seattle, WA 98109-5187 

Analyte 

Batch OL2l037 - Dry Weight 

Blank (OL21037-BLK1) 
Dry Weight 

~rth Creek Analytical - Bothell 

Project: CP31 

Seattle 11720 North Creel<. Pkwy N, Suite 400, Bothell. WA 98011-8244 
425.420.9200 fax 425.420.9210 

Spokane East 11115 Montgomery, Suite B, Spokane. WA 99206-4776 
509.924.9200 lex 509.924.9290 

Portlr.ud 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906.9200 fax 503.906.9210 

Bend 20332 Empire Avenue, Suite F-1, Send, OR 97701-5711 
541.383.9310 fax 541.382.7588 

Project Number: 996098.00 

Project Manager: Susan Snyder 

Amended Report 
Issued: 01/30/01 10:39 

.-·;, ·,. 

North Creek Analytical - Bothell 

Result 

100 

Reporting 
Limit Units 

.. -1.00 - % 

Spike 
Level 

Source %REC 
Result' o/.REC Limits 

Prepared: 12/21/00 Analyzed: 12/22/00 

RPD 
RPD 
Limit Notes 

The results in this report opply to the samples analyzed in accordance with the chain , 
custody document. Thi:t analytical report must be reproduced in its entire,; 

North Creek Analytical, Inc. 
Environmental Laboratory Network 

Page 6 of 



ARI 
333 Ninth Ave. N. 
Seattle, WA 98109-5187 

Project: CP3 I 

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 9801 1 ·8244 
425.420.\1200 fax 425.4209210 

Spokan& East 11115 Montgomery, Suite B, Spokttno, WA 99'208-47'16 
509.924.9200 fax 509.924.9290 

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 
503.906 9200 fax 503.906.9210 

Bend 20332 Empiro AvcriuY, Suite F-1. Bend, OR 97701-571 I 
541.383.9310 lax 541.382.7588 

Project Number: 996098.00 

Project Manager: Susan Snyder 

Amended Report 
Issued: OJ/30/01 10:39 

Notes and Definitions 

Q-03 The percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of analyte already 
present in the sample. 

S-0 I The surrogate recovery for this sample is not available due to sample dilution required' from high analyte concentration and/or 

matrix interferences. 

S-02 The surrogate recovery for this sample 1:annot be accurately quantified due to interference from coeluting organic compounds 
present in the sample. 

X See case narrative. 

DET Analyte DETECTED 

ND Analyte NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reporte,I on a dry weight basis 

wet Sample results reported on a wet weight basis 

RPD Relative Percent Difference 

North Creek Analytical ~ Bothell The res11hs in this report apply to the samples analyzed in accordance with the cha; 
custody document. This analytical report m11st be reproduced in its cnt 

~ oject!:4'.'.nager 
North Creek Ar1alytical, Inc. 
Enviror,mental Laboratory Network 

Page 7 of 7 



SUBCONTRACTOR ANALYSIS REQUEST 
CUSTODY TRANSFER 12\19\00 ARI Project: CP31 

Laboratory: North Creek Analytical 
Lab Contact: Sample Receiving 

ARI Cl ient: Kennedy Jenks Consultant 

Lab Address: 11720 North Creek Pk~y Nor th 
Both e ll, WA 98011 -8244 
Phone : 425-420 -9200 
Fax: 425-420-9210 

Analytical Protocol : In-house 

Project ID: 996098.10 

ARI PMgr: Susan s::yder 
Phone, (206) 3 -:.0-2866 Ext 

Fax, (206 ) 5 21-7523 

Reques ted Turn Around : 12/27/00 
Fax Result s (Y/NJ: Yes 

ARI Sa mple ID Client Sample I D Sa mpled Matrix Bottles Analyses 

118 

00-24604-CP31A TP -SS-6-10 11 / 14/00 Soil -0 \ 
EPH 

Arimatics/Aliphatics 

00-24605-CPJlB TP -57 - 0-1 11 / 14/00 Soi l l 

EPH o? 
Arimatics/Aliphatics 

00-2460 6-CP]lC TP - 61-2-3 11/15/0 0 So i l 1 

EPH 
Arimat i cs/Aliphatics 

00-2460 7-CP] lD TP - 49-6 - 10 10/17/00 Soil l 

Arima t ics/Aliphatics 

Limits 0£ Liabiiity. Subcontractor is expected co perform all :equested services 
in accordance with appropriate methodology following Standard Operating Procedures 

that meet standards £or the industry. The t .,tal liability of ARI, its officers, 
agents, employees, or sucessors, arising out of or in connection wi th the requested 
services, shall not exceed the negotiated amount for said services. The agreement 
by the Subcontractor to perform services requested by ARI releases ARI from any 
liabili ty in excess thereof, not withstanding any provision to the contrary in any 
contract, purchase order or co-s igned agreement between ARI and the Subcontractor. 

!Carrier IAirbill ! Date 

i__,_,·&-Nm-i )-J~d---,.:x-'.[1-_h_/ --:_co~p-a~--1-f""'C---, ,...__· _ : Ji/io /?Ji;_im_e - -
1 R7',etJved by , ~ n ,1 Compan¥\/ c~ I Oat~ : TimY) • /J !) 
1 _1;_·M ....... tlb ............... L=--\.,-=..w~t1""""'. ___ lft-___,1 _ __ ___ J_::!.____.ts. __ 1 (21-t.D J ~l::f.---'-. -=-~--

!Carrier jAirbill !Cate 
1 _________ ______ 1 _____ ________ 1 ___ ____ _ 

!Relinquished by !Company jDate !Time 
1 _ ________ _____ 1 _ ________ 1 ______ ! _______ _ 
!Received by !Company !Date l?ime 
1 ______________ , _ _ _______ 1 _ _____ 1 ___ ____ _ 

Pagel - Last page of Subcontractor Custody Form - CP31 
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s Analytical Resou._r.£_es, Incorporated 
Analytical Chemists aridTonsultants 

April 11, 2001 

Jodie Brundage 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: CX26 

Dear Ms Bnmdage: 

Please find enclosed the re-analysis of samples TP-20-2-3 and TP-2000-2-3. The samples 
were analyzed for arsenic .and lead. The samples were re-analyzed due to suspected sample 
homogeneity problems. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. If 
you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

'"Q~~~ ~n 
~ sanSny~ 

Project manger 
(206)3 89-6167 
susan@arilabs.com 

SS/ss 
Enclosures 

RECEIVED 

APR 1 ~! 2001 
K/J Federal Way 

K/J No/File------
Route-~-------R~umTo/By ______ _ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CX26LCS 
LIMS ID: 01-4360 
Matrix: Soil 

QC Report No: CX26-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release AuthorizeJ{i<J ~ 
Reported: 04/04/01 ~ 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis 

Analyte Method 

Arsenic 6010B 
Lead 6010B 

996098.00 

Spike Spike 

mg/kg-dry Added 

192 200 
192 200 

'Q' codes: ~ = control limit not met 

Control I,imit:s: 80-120% 

FORM-VII 

% 

Recovery 

96.0% 
96.0% 

Q 

ANALYTICAL •!!1!'1• 
RESOURCES~ 
INCORPORATED 



rNORGANICS ANALYsrs DATA SHEET 
TOTAL METALS 

Lab Sample ID: CX26MB 
LIMS ID: 01-4360 
Matrix: Soil 

Data Release Authorized~/ 
Reported: 04/04/0 1 ~ 

Sample No: Method Blank 

QC Report No: CX26 - Kennedy Jenks Consultants 
Project : Tacoma Metal s 

996098.00 
Date Sampled: NA 

Date Received: NA 

Percent Total Solids : NA 

Prep Prep Analysis Analysis 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS N\llllber Analyte RL mg/kg-dry 

305 0B 03/29/01 60108 04/03/01 7440- 38 -2 Arsenic 5 5 u 
3050B 03/29/01 6010B 04/03/01 -,439-92 - 1 Lead 2 2 u 

U Ana lyte undetected at given RL 

RL Report ing Limic 

FORM- I 



INORGANICS ANALYSIS DATA SHEBT 
TOTAL METALS 

Sample No: TP-2000-2-3 

ANALYTICAL (& 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CX26B 
LIMS ID: 01-4361 

Matrix: Soil 

QC Report No: CX26-Kennedy Jenks Consultants 

Project: Tacoma Metals 

Data Release Authorized,~~ 
Reported: 04/04/01 ~ 

996098.00 

Date Sampled: 10/10/00 
Date Received: 10/13/00 

Percent Total Solids: 92.6% 

Prep 
Meth 

Prep 
Date 

3050B 03/29/01 

3050B 03/29/01 

Analysis Analysis 
Method Date CAS Number 

6010B 
6010B 

04/03/01 

04/03/01 

7440-38-2 

7439-92-1 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Analyte 

Arsenic 
Lead 

RL 

10 

s 

mg/kg-dry 

10 U 
l.0,200 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CX26A 
LIMS ID: 01-4360 
Matrix: Soil 

Data Release Authorize~\...---· 
Reported: 04/04/0l ~ 

Sample No: TP-20-2-3 

QC Report No: CX26-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

Percent Total Solids: 92.4% 

Prep Prep Analysis Analysis 

ANALYTICAL-~,_ 
RESOURCES~ 
INCORPORATED 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 

3050B 03/29/01· 60108 04/03/01 7440-38-2 Arsenic 10 20 

3050B 03/29/01 6010B 04/03/01 7439-92-1 Lead 5 6,790 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

April 17, 2001 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: CY20 

Dear Mr. Schreiner: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Six soil samples were retrieved from archives on April 4, 2001 per your 
request. The samples had been archived at -l 8°C and were in good condition. The samples 
were analyztd for PCB referencing EPA method 8082. 

Samples were extracted on 4/10 & 4/12/01. Samples were analyzed on 4/12/01. There were 
no analytical complications noted. 

Quality control analysis resuJts are included for your review. Copies of the reports and all 
associated raw data will be kept on file at ARl. If you have any questions or require 
additional information, please contact me at your convenience. 

Sincerely, 
Analytical Resources, Inc. 

SS/ss 
Enclosures 

CC: Jodi Bnmdage, Kennedy Jenks Consultants, Federal Way, WA 

RECEIVED 

APR 1 C 2001 
K/J· Federal Way 

K/J No/File-------
Ro~e-------~ Return TolBy ______ _ 

331 Ninth Aven"ue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



Matrix: 

LIMS ID 

01-4991MB 
01-4991SB 
01-4991 
01-4992MB 
Ol-4992SB 
01-4992 
01-4993 
01-4993MS 
01-4993MSD 
01-4994 
01-4995 
Ol-4995MS 
Ol-4995MSD 
01-4996 

SOIL AROCLOR SURROGATE SUMMARY 

Soil 

Lab ID 

041201MB 
041201SB 
CY20A 

041001MB 
041001SB 

CY20B 
CY20C 
CY20C 
CY20C 
CY20D 
CY20E 
CY20E 
CY20E 
CY20F 

(TCMX) 
(DCBP) 

QC Report 
Project: 

Client ID 

Method Blank 
Lab Control 
TP-60-0-1 
Method Blank 
Lab Control 
TP-5.9-2-3 
TP-45-2-3 
TP-45-2-3-MS 
TP-45-2-3-MSD 
TP-43-4-6 
TP-36-0-J. 
TP-36-0-1-MS 
TP-36-0-1-MSD 
TP-50-0-1 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

No: CY20 
Tacoma Metals 
996098 .10 

TCMX # 

J.02% 
107% 

92.5% 
69.5% 
77.2% 
64.5% 
86.2% 
93.2% 
92.2% 
62.8% 
74.5% 
82.8% 
82.0% 
96.2% 

LCS/MB LIMITS 

(46-132) 

(61-122} 

# Column to be used to flag recovery values 

* values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CY20 FORM-II PCB 

DCBP # TOT OUT 

89.2% 
93.0%' 
77.5% 
74.2% 
92.8% 
55.5% 
67.8% 

74. 0% 
73 .2% 

58.8% 
63.0% 
66.0% 
64.2% 

80.0% 

QC LIMITS 

(34-128} 
(39-132} 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 
0 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYS~S DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CY20MB 
LIMS ID: 01-4991 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: NA 

Data Release Authorized: c.U- Date Received: NA 

Reported: 04/17/01 t/11/'1 

Date extracted: 04/12/01 
Date analyzed: 04/12/01 17:53 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

5.00 g-dry-wt 
40 mL 

NA 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Analyte 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

B9.2% 
102% 

Value 

800 U 
800 u 
800 u 
800 u 
800 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CY20MB 
LIMS ID: 01-4992 
Matrix: Soil 

QC Report No: 
Project: 

CY20-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: C.\l 
Reported: 04/17/01 if11Jvl 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 04:11 
Instrument ID: 
Sample Amount: 

ECD3 
l.2.0 g-dry-wt 
4.0 mL 

996098.10 
Date Sampled: NA 

Date Received: NA 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

No 

No 
Yes 
Yes 

1:1 Final Ext Vol: 
pH: NA Percent Moisture: NA 

·Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 33 U 

53469-21-9 Aroclor 1242 33 u 
12672-29-6 Aroclor 1248 33 u 
11097-69-1 Aroclor 1254 33 u 
11096-B2-5 Aroclor 1260 33 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 74.2% 

Tetrachlorometaxylene 69.5% 

Data Qualifiers 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL •. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSLS OATA SHEET 
PCB by GC/ECD 

Sample No: TP-60-0-1 

Lab Sample ID: CY20A 
LIMS ID: 01-4991 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Data Release Authorized: C ff Date Received: 11/16/00 

Reported: 04/17/01 '1·/1/ 1 ill 

Date extracted: 04/12/01 
Date analyzed: 04/12/01 19:03 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
4.30 g-dry-wt 

40 mL 
8.5 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

in Total ug/kg Dry Weight 

Analy te Value 

Aroclor 1016 930 

Aroclor 1242 930 

Aroclor 1248 930 

Aroclor 1254 29,000 

Aroclor 1260 8,300 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

77.5% 
92.5% 

No 
No 
Yes 
Yes 

1:1 
14.8% 

u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 

Dilution Required 
s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM~l PCB 

ANALYTICAL @ 
RESOURCES \g/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
PCB by GC/BCD 

Sample No; TP-5.9-2-3 

Lab Sample ID: CY20B 
LIMS ID: 01-4992 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 11/15/00 

Data Release Authorized: ~ (,1, Date Received: 11/16/00 
Reported: 04/l. 7 /01 wf/17 f i/ I 
Date extracted: 04/10/01 

Date analyzed: 04/12/01 05:21 
Instrument ID: ECD3 
Sample Amount: 11.0 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 8.0 

Reported in Total 

CAS Number Analy te 

12674-11-2 Aroclor 
53469-21-9 Aroclor 
12672-29-6 Aroclor 
11097-69-l Aroclor 
110.96-82-5 Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 36 

1242 36 
1248 380 
1254 550 
1260 200 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 55 . 5\ 

Tetrachlorometaxylene 64.5\ 

Data Qualifiers 

No 
No 

Yes 
Yes 

1:1 

7.9 % 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL. 
RESOURCES SIIIJ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: 

Lab Sample ID: CY20C 
LIMS ID: 01-4993 
Matrix: Soil 

QC Report No: 
Project: 

CY20-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: l /.I 
Reported: 04/17/01 'l/11(,.,I 

Date extracted: 04/12/01 
Date analyzed: 04/12/01 19:38 
Instrument ID: ECD3 
Sample Amount: 4.57 g-dry-wt 
Final Ext Vol: 40 mL 

pH: 8.1 

Date Sampled: 
Date Received: 

996098.10 
10/16/00 
11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

No 
No 

Yes 
Yes 

1:1 
9.0 

12674-11-2 Aroclor 1016 880 U 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

67 . 8% 
86.2% 

880 u 
880 u 

7,000 
4,600 

% 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL . 
RESOURCES 
INCORPORATED 



ORGANrcs ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-45-2-3 

Lab Sample ID: CT20CMS 
LIMS ID: 01-4993 
Matrix: Soil 

QC Report No: 
MATRIX SPIKE 

CY20-Kennedy Jenks Consultants 

Data Release Authorized: c~ 

Reported: 04/17/01 t/11/vl 

Project: 

Date sampled: 
Date Received: 

Tacoma Metals 
996098.10 
l.0/16/00 
11/16/00 

Date extracted: 04/12/01 
Date analyzed: 04/12/0l. 20:13 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

4.60 g-dry-wt 
40 mL 
8.1 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 9.0 % 

Reported in Total ug/kg Dry Weight 

as Number Ana.ly te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 12S4 
11096-82-5 Aroclor 1260 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxyiene 

Data Qualifiers 

74 . 0% 

93 .2% 

Value 

870 u 

870 u 
9,300 
4,000 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No; TP-45-2-3 
SPIKB D'OPLICATE 

Lab Sample ID: CY20CMSD 
LIM$ ID: 01-4993 

Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 

Data Release Authorized: c/r 
Reported: 04/17/01 -f/11/i1t 

Project: Tacoma Metals 
996098.10 

Date Sampled: 10/16/00 
Date Received: 11/16/00 

Date extracted: 04/12/01 
Date analyzed: 04/12/01 20:49 
Instrument ID: ECD3 

Sample Amount: 
Final Ext Vol: 

pH: 

4.59 g-dry-wt 
40 mL 
8.1 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 9.0 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 103.6 

53469-21-9 Aroclor 1242 

J.2672-29-6 Aroclor 1248 

l.1097-69-l Aroclor 12S4 
11096-82-5 Aroclor 1260 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

73 .2% 
92 .2% 

Value 

870 u 

870 u 
9,400 
5,500 

J Indicates an estimated value when that result is less than the 

calculated detection limit. 
E Indicates a value above the linear range of the detector. 

Dilution Required 
s Indicates no value reported due to saturation of the detector. 

D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 

but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANJU.YSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-43-4-6 

Lab Sample ID: CY20D 
LIMS ID: 01-4994 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 10/16/00 

Data Release Authorized:,µ Date Received: 11/16/00 
Reported: 04/17 /01 '{ft1/v{ 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 05:56 
Instrument ID: ECD3 

Sample Amount: 11.1 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 8.4 

Reported 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
ll.097-69-1 

11096-82-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Clea~up: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 36 

1242 36 

1248 36 
1254 36 
1260 36 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

58.8% 
62.8% 

No 
No 
Yes 
Yes 

l:l 
7.2 % 

u 
u 
u 
J 

u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

B Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due t.o interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL . " 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-36-0-1 

Lab Sample ID: CY20E 
LIMS ID: 01-4995 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: <k 
Reported: 04/17/01 '1/11/A 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 06:31 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
10.8 g-dry-wt 
4.0 mL 

8.2 

996099.10 
Date Sampled: 10/13/00 

Date Received: 11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

No 
No 
Yes 
Yes 

1:1 
9.4 % 

12674-11-2 Aroclor 1016 37 U 

5346.9-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

63.0% 
74.5% 

37 u 
31 J 

56 
60 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-l. PCB 

ANALYTICAL f& 
RESOURCES ~ 
INCORPORATED 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP•36-0-1 

Lab Sample ID: Cll'20EMS 
LIMS ID: 01-4995 
Matrix: Soil 

QC Report No: 
MATRIX SPIKE 

CY20-Kennedy Jenks Consultants 

Data Release Authorized:(lr 
Reported: 04/17/01 1/11{~1 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098.10 
10/13/00 
11/16/00 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 07:06 
Instrument ID: ECD3 
Sample Amount: 10.8 g-dry-wt 
Final Ext Vol: 4.0 mL 

pH: 8.2 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 9.4 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-l Aroclor 1254 
11096'-82-5 Aroclor 1260 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

66.0% 
82.8% 

Value 

37 u 

37 u 
6.9 

63 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

B Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was net analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-36-0-1 
SPIKE DUPLICATE 

Lab Sample ID: CY20EMSD 
LIMS ID: 01-4995 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 

Data Release Authorized: ( /1 
Reported: 04/17/01 '1/11(.,.l 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 07:41 
Instrument ID: ECD3 
Sample Amount: 10.8 g-dry-wt 

4.0 mL 

Project: Tacoma Metals 
996098.10 

Date Sampled: 10/13/00 
Date Received: 11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

No 
No 
Yes 
Yes 

1:1 Final Ext Vol: 
pH: B.2 Percent Moisture: 9.4 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 37 u 
53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 37 u . 
11097-69-1 Aroclor 1254 67 

11096-82-5 Aroclor 1260 61 

PCB-Aroe1or Surrogate Recovery 

Decachlorobiphenyl 64 . 2% 

Tetrachlorometaxylene 82.0% 

Data Qualifiers 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not. detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL . 
RESOURCES \g/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-50-0-1 

Lab Sample ID: CY20F 
LIMS ID: 01-4996 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 10/17/00 

Data Release Authorized: (ff Date Received: 11/16/00 

Reported: 04/17 /Ol. '(//'If ~I 

Date extracted: 04/12/0l. 

Date analyzed: 04/12/01 21:24 

Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
4.71 g-dry-wt 

40 mL 

8.2 

Reported 

CAS Number 

12674-11-2 

53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

in Total 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Clea:iup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 850 
1242 850 
1248 850 
1254 5,800 

1260 1,500 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxy~ene 

Data QUalifiers 

80.0% 
96 .2% 

No 
No 
Yes 
Yes 

1:1 
6.6 % 

u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
PCB by GC/ECD 

Lab Sample ID: CY20 
LIMS ID: 01-4991 

Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: ( I~ 
Reported: 04/17/01 -{{t1{vt 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 04/12/01 

CONSTITUENT 

LABOFATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

8400 

996098.10 

SPIKE 
ADDED 

8000 

% 

RECOVERY 

105% 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

93.0% 
107% 

ANALYTICAL . 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CY20 
LIMS ID: 01-4992 
Matrix: Soil 

Data Release Authorized: 
Reported: 04/17/01 

QC Report No: 
Project: 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 04/10/01 

CONSTITUBN'l' 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

275 

CY20-Kennedy Jenks Consultants 
Tacoma Metals 
996098.10 

SPIKE 
ADDED 

333 

% 
RECOVERY 

82.5% 

Aroclor surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

82.8% 
77 .2% 

ANALYTICAL . 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CY20C 
LIMS ID: 01-4993 

Matrix: Soil 

Data Release Authorized:lU 

Reported: 04/17/01 't(f1/vl 

Sample No: 
QC Report No: 

Project: 

Date Received: 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 04/12/01 

SAMPLB SPIKE 
CONSTITUENT VALUB FOUND 

MATRIX SPIKE 

Aroclor 1242 < 880 8260 

MATRIX SPIKE DUPLICATE 

Aroclor 1242 < 880 8490 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

TP-45-2-3 
CY20-Kennedy Jenks Consultants 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Tacoma Metals 
996098.10 
11/16/00 

SPIKB % 

ADDED RECOVERY RPO 

8700 95.0% 

8710 97 .4% 2.5%' 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Lab Sample ID: CY20E 
LIMS ID: 01-4995 
Matrix : Soil 

Data Release Authorized: Cf~ 
Reported: 04/17/01 '1(11/vl 

Sample No: 
QC Report No: 

Proj ect: 

Date Received: 

MATRIX SPIKE/SPIKE DUPLICATE RECOVERY 
Date extracted: 04/10/01 

SAMPLE SPIK.B 

CONSTITOKNT VALUB FOUND 

MATRIX SPIKE 

Aroclor 1242 < 37 119 
MATRIX SPIKE DUPLICATE 

Aroclor 1.242 < 37 107 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

TP-36-0-1 
CY20-Kennedy Jenks Consultants 
Tacoma Metals 
996098.10 
11/16/00 

SPIKE % 

ADD.ED RECOVERY RPD 

367 32.4% 

367 29 .1% 11% 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



Page 1 of 1 

Susan Snyder 

From: "Jodie Brundage" <JodieBrundage@KennedyJenks.com> 
To: "'Susan Snyder"' <susan@arilabs.cpm> 
Sent: Wednesday, April 04, 2001 3:50 PM 
Subject: RE: Tacoma Metals 
Hello Susan! 
I have a request. There are a few Samples that I need run for PCBs. 
(From 
Tacoma Metals) 
TP-60, 36, 50 - 0- 1 1 

TP-45 2-3, TP-43 4-6, and TP-59 2-3 

I believe TP-60-0-1 and TP- 59 - 2-3 is CL62 
TP-45-2-3 and TP -4 3- 4- 6 is CI62 
I 1 m not sure about TP-36-0-1 and TP-50-0-1. 
I will be out of the office thursday and friday so if you have any 
questions 
you can leave a voicemail and I'll try to answer it if not I will 
hopefully 
get a hold o f you on Monday. Thanks, Jodie (253) 942-3415 

4/17/01 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

April 23, 2001 

Jodie Brundage 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: CY20 

Dear Ms Brundage: 

Please find enclo.sed revised data sheets for PCB analysis. The sheets have been revised to 
include Aroclor 1221 & Aroclor 1232. 

Quality control analysis results are included for your review. Copies of the reports and all 
associated raw data will be kept on file at ARI. If you have any questions or require 
additional information, please contact me at your convenience. 

, Sincerely, 
Analytical Resources, Inc. 

~~ 
Project manger 

SS/ss 
Enclosures 

RECEIVED 

APR 2 5 2301 
K/J federal Way K/J No/File ______ _ 

Route~~------Return To/By _______ _ 

333 Ninth Avenue North c Seattle WA 98109-.5187 • 206-621-6490 o 206-621-7523 fax 



ORGAN~CS ANALYS~S DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CY20MB 
LIMS ID: 01-4991 
Matrix: Soil 

QC Report No: 
Project: 

CY20-Kennedy Jenks Consultants 
Tacoma Metals 
996099.10 

Date Sampled: NA 
NA Data Release Authorized:Cl/·~ ~I 

Reported: 04/23/01 '-/ l-)lill 
Date Received: 

Date extracted: 04/12/01 
Date analyzed: 04/12/01 17:53 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

s.oo g-dry-wt 
40 mL 

NA 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: NA 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
J.1096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

89.2% 
102% 

Value 

800 u 
800 u 
800 u 
800 u 
800 u 

1,600 u 
800 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM•l PCB 

ANALYTICAL . 
RESOURCES D 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECO 

Sample No; Method Blank 

Lab Sample ID: CY20MB 
LlMS ID: 01-4992 
Matrix: Soil 

QC Report No: 
Project: 

CY20-Kennedy Jenks Consultants 
Tacoma Metals 
996098.10 

Date Sampled: NA 
Data Release Authorized: (r

1 
Date Received: NA 

Reported: 04/23/01 .ff~> .;,l 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 04:11 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
12.0 g-dry-wt 
4.0 mL 
NA 

Reported in Total 

CAS Number Analy te 

12674-11-2 Aroclor 
53469-21-9 Aroclor 
12672-29-6 Aroclor 
11097-6.9-l Aroclor 
11096-82-5 Aroclor 
11104-28-2 Aroclor 
11141-16-5 Aroclor 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

ug/kg Dry Weight 

Value 

1016 33 

1242 33 

1248 33 

1254 33 

1260 33 

1221 67 

1232 33 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

74 . 2% 

69.5% 

No 

No 

Yes 
Yes 

1:1 
NA 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 

Dilution Required 
s Indicates no value reported due to saturation of the detector. 

D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

ANALYTICAL ~ 
RESOURCES 'i!lf!I 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No; TP-60-0-1 

Lab Sample ID: CY20A 
LIMS ID: 01-4991 
Matrix: Soil 

QC Report No: 
Project: 

CY20-Kennedy Jenks Consultants 
Tacoma Metals 
996098.10 

Date Sampled: 11/15/00 
Data Release Authorized:cH 
Reported: 04/23/01 1/1,.1/fll 

Date Received: 11/16/00 

Date extracted: 04/12/01 
Date analyzed: 04/12/01 19:03 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
4.30 g-dry-wt 

40 mL 

8.5 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 14.8% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroelor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Recovery 

77 . 5% 

92.5% 

Data Qualifiers 

Value 

930 u 
930 u 
930 u 

29,000 
8,300 
1,900 u 

930 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed . 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL /& 
RESOURCES \.g/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-59-2-3 

Lab Sample ID: CY20B 
LIMS ID: 01-4992 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: Cf{ 
Reported: 04/23/01 i/;~;J( 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 05:21 
Instrument ID: ECD3 

Sample Amount: 
Final Ext Vol: 

pH: 

11.0 g-dry-wt 
4.0 mL 
8.0 

996098.10 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Aualy te Value 

No 
No 

Yes 
Yes 

1: l. 

7.9 

12674-11-2 Aroclor 1016 36 U 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometax-ylene 

Data Qualifiers 

55 . 5% 
64.5% 

36 u 
380 
550 
200 

72 u 
36 u 

% 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM•l PCB 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYS~S DATA SHEET 
PCB by GC/ECD 

Sample No: TP-45-2-3 

Lab Sample ID: CY20C 
LIMS ID: 01-4993 
Matrix: Soil 

QC Report No: 
Project: 

CY20-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: C({ / 
Reported: 04/23/01 ,{(}~ ill 

Date extracted: 04/12/01 
Date analyzed: 04/12/01 19:38 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
4.57 g-dry-wt 

40 mL 
8.1 

Date Sampled: 
Date Received: 

996098.10 
10/16/00 
11/16/00 

GPC Cleanup: 
Florisil Cieanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

No 
No 
Yes 
Yes 

1:1 
9.0 

12674-11-2 Aroclor 1016 880 U 
53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-l. Aroclor 1254 

l.1096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 
ll.141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

-

Recovery 

67.8% 
86.2% 

Data Qualifiers 

880 u 
880 u 

?,000 
4,600 

1,800 u 
880 u 

% 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL /lia 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSXS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-45-2-3 
MATRIX SPIKE 

Lab Sample ID: CY20CMS 
LIMS ID: Ol.-4993 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 

Data Release Authorized: e,l.1- ( 
Reported: 04/23/01 i{>-! 11 l 

Date extracted: 04/12/0l. 
Date analyzed: 04/1.2/01 20:13 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

4.60 g-dry-wt 
40 mL 
8.1 

Project: Tacoma Metals 
996098.10 

Date Sampled: 10/16/00 
Date Received: 11/16/00 

GPC Cle·anup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

74.0% 
93.2% 

Value 

870 

870 

9,300 
4,000 
1,700 

870 

No 
No 
Yes 
Yes 

l.: l. 

9.0 % 

u 

u 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL . 
RESOURCES \g, 
INCORPORATED 



ORGANICS ANALYSXS DATA SHEET 
PCB by GC/BCD 

Sample No: TP-45-2-3 

Lab Sample ID: CY20CMSD 
LIMS ID: 01-4993 
Matrix: Soil 

QC Report No: 
SP:CKE DUPLICATE 

CY20-Kennedy Jenks Consultants 

Data Release Authorized:d! 11;1\ 
Reported: 04/23/01 -!.\>' 

Date extracted: 04/12/01 
Date analyzed: 04/12/01 20:49 
Instrument ID: ECD3 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098.10 
10/16/00 
11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: Sample Amount: 4.59 g-dry-wt 

Final Ext Vol: 40 mL Cone/Dilution Factor: 
pH: 8.1 

Reported in Total ug/kg 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096'-82-5 Aroclor 126'0 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

Pc:B-Aroclor Surro~ate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Percent Moisture: 

Dry Weight 

Recovery 

73 . 2% 
92.2% 

Value 

870 

870 
9,400 
5,500 
1,700 

870 

Data Qualifiers 

No 

No 

Yes 
Yes 

1:1 
9.0 % 

u 

u 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL ,& 
RESOURCES \g' 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample Not TP-43-4-6 

Lab Sample ID: CY20D 
LIMS ID: 01-4994 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:t(r( I 
Reported: 04/23/0l .,( •' ,1\ 

Date extracted: 04/10/0l 
Date analyzed: 04/12/0l 05:56 
Instrument ID: ECD3 

Sample Amount: 
Final Ext Vol: 

pH: 

11.1 g-dry-wt 
4.0 mL 

8.4 

996098.10 
Date Sampled: 10/16/00 

Date Received: 11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

No 

No 
Yes 
Yes 

1:1 

7.2 

12674-11-2 Aroclor 1016 36 U 

53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
l.1097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

58.8% 

62.8% 

36 u 
36 u 
36 J 

36 u 
72 u 
36 u 

% 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL • . 
RESOURCES g 
INCORPORATED 



ORGANZCS ANALYSiS DATA SHEET 
PCB by GC/ECD 

Sample No: 'l'P-36-0-J. 

Lab Sample ID: CY20E 
LIMS ID: 01-4995 
Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 
Date Sampled: 10/13/00 

Data Release Authorized: ( l~l ( t 
Reported: 04/23/01 ~ }.J v 

Date Received: 11/16/00 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 06:31 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

10.8 g-dry-wt 
4.0 mL 

8.2 

GPC Cle~nup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 9.4 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 37 u 
53469-21-9 Aroclor 1242 37 u 
12672-29-6 Aroclor 1248 31 J 

11097-69-1 Aroclor 1254 56 

11096-82-5 Aroclor 1260 60 

11104-28-2 Aroclor 1221 74 u 
11141-16-5 Aroclor 1232 37 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 63.0% 
Tetrachlorometaxylene 74.5% 

Data Qualifiers 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
NV Indicates no value reportable - see additional analyses . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sa:mple No: TP-36-0-1 
MATRIX SPIKE 

Lab Sample ID: CY20EMS 
LIMS ID: 01-4995 

Matrix: Soil 

QC Report No: CY20-Kennedy Jenks Consultants 

Data Release Authorized: (Jl'l lvt 
Reported: 04/23/01 v{ v\ 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 07:06 

Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

10.8 g-dry-wt 
4.0 mL 

8.2 

Project: Tacoma Metals 
996098.10 

Date Sampled: 10/13/00 
Date Received: 11/16/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 
Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221. 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Recove;y 

66.0% 
82.8% 

Data Qualifiers 

Value 

37 

37 
69 
63 
74 
37 

No 
No 
Yes 
Yes 

1:1 

9.4 % 

u 

u 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed . 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: TP-36-0-1 

Lab Sample ID: CY20EMSD 
LIMS ID: 01-4995 
Matrix: Soil 

QC Report No: 
SPIKE DUPLICATE 

CY20-Kennedy Jenks Consultants 

Data Release Authorized: C n· IJ\ 
Reported: 04/23/01 ·l\~l 

Project: 

Date Sampled: 
Date Received: 

Tacoma Metals 
996098.10 
10/13/00 
11/16/00 

Date extracted: 04/10/01 
Date analyzed: 04/12/01 07:41 
Instrument ID: ECD3 
Sample Amount: 
Final Ext Vol: 

pH: 

10.8 g-dcy-wt 
4.0 mL 
8.2 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Percent Moisture: 9.4 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 103.6 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

64.2% 
82.0% 

Value 

37 u 

37 U 
67 
61 
74 u 
37 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL ~ 
RESOURCES WI!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No; TP-50-0-1 

Lab Sample ID: CY20F 
LIMS ID: 01-4996 
Matrix: Soil 

QC Report No: 
Project: 

CY20-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: e,ll" ·t \ 
Reported: 04/23/01 ~li / 

Date Sampled: 
Date Received: 

996098.10 
10/17/00 
11/16/00 

Date extracted: 04/12/01 
Date analyzed: 04/12/01 21:24 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

pH: 

ECD3 
4.71 9-dry-wt 

40 mL 

8.2 

GPC Cleanup: No 
Florisil Cl'eanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 6.6 % 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-6'9-1 Aroclor 1254 
11096'-82-5 Aroclor 126'0 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

80 . 0% 
96.2% 

Value 

850 U 
850 u 
850 u 

5,800 
1,500 

1,700 u 
850 u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



s Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

May 8, 2001 

Jodie Brundage 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal\Vay, VvA. 98003 

RE: Project: Tacoma Metals/ ARI Job: CL62 additional work 

Dear Ms Brundage: 

Please find enclosed your request and final analytical results for the above referenced project. 
One soil sample was retrieved from archives on A.pril 30, 2001 per your request. The sample 
had been archived at -18°C and was in good condition. The sample was analyzed for PCB's 
referencing EPA. methods 8082. 

The sample was extracted on 5/3/01 and analyzed on 5/4/01. There were no analytical 
complications noted during these analyses. 

Quality control analysis results are included for your review. Copies of the reports and all 
associated raw data will be kept on file at ARI. If you have any questions or require 
additional information, please contact me at your convenience. 

Sincerely, 
A.nalytical Resources> Inc. 

SS/ss 
Enclosures 

RECEIVED 

MAY - ·:.; 2001 
K/J Federal Way 

WJNo~W,=il:e=~:_:_-:_-:_-:_:_:_-_-_-_-=
Route -
Aetum To/SY------

333 Ninth Avenue North C) Seattle WA 98109-Sl87 • 206-621-6490 e 206-621-7523 fax 



Page 1 of 1 

Susan Snyder 

From: "Jodie Brundage" 
To: "'Susan Snyder"' <susan@arilabs.com> 
Sent: Monday, April 30, 2001 9:52 AM 
Subject: RE: Tacoma Metals 
Morning Susan! 
I was wondering if I coul d get another sample run for PCBs (with 7 

Aroclors). The sample ID is TP-60-2 - 3, the ARI# is CY20. Thanks, 
Jodie 

4/30/01 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sainple No: TP-60-2-3 

Lab Sample ID: CL62M 
LIMS ID: 00-21979 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.10 

Data Release Authorized:((t f 
Reported: 05/07 /01 S/1 ,;\ 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

Date extracted: 05/03/01 
Date analyzed: 05/04/01 17:26 
Instrument ID: 8CD1 
sample Amount: 
Final Ext Vol: 

pH: 

8.89 g-dry-wt 
4.0 mL 

7.2 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 
Percent Moisture: 25.9% 

Reported in Total ug/kg Dry Weight 

CAS Number Analy te 

12674-11-2 Arocl or 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 
11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recove!:Y 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

79.0% 
60.2% 

Value 

45 CT 

45 u 
120 y 

1,100 
580 

90 u 
45 u 

J Indicates an estimated value when that resul t is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the s urrogate was diluted out. 
U Indicates compound was analyzed far, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see a dditional analyses. 
Y Indicates a raised reporting limit due to matrix interferences. 

The anal yte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL~ 
RESOURCES 'gl 
1.NCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECO 

Lab Sample ID: CL62 
LIMS ID: 00-21979 
Matrix: Soil 

QC Report No: CL62-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: (µ,
11

;/( 
Reported: 05/07/01 {, 

LABORATORY CONTROL SAMPLE SPIKE RECOVERY 
Date extracted: 05/03/01 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

SPIKE 
FOUND 

279 

996098.10 

SPIKE 
ADDED 

333 

% 
RECOVERY 

83 . 7% 

Aroalor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Values Reported in Total ug/kg Dry Weight 

FORM-III 

89.8% 
87.8% 

ANALYTICAL ~ 
RESOURCES 'eJ 
INCORPORATED 



Matrix: Soil 

I.IMS ID Lab ID 

00-21979MB 050301MB 
~9-21979SB 050301SB 
00-21979 CL62M 

so:rL AROCLOR SURROGATE SUMMARY 

Client ID 

Method Blank 
Lab Control 
TP-60-2-3 

QC Report No: CL62 
Project: Tacoma Metals 

996098.10 

TCMX # 

82.8% 
87.8% 
60.2% 

{TCMX) = Tetrachloro-m-xylene 
'DCBP) = Decachlorobiphenyl 

LCS/MB LIMITS 

(46-132) 
(61-122) 

'olumn to be used to flag recovery values 

es outside of required QC limits 
\ 
'rate Compound diluted out 

t 
\ 

FORM-II PCB 

DCBP # TOT OUT 

81.0% 
89.8% 
79.0% 

QC LIMITS 

(34-128) 

(3.9-132) 

0 

0 
0 

ANALYTICAL /iJj_ 
RESOURCES '8 
INCORPORATED 



ORGAN~CS ANALYSXS DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CL62MB 
LIMS ID: 00-21979 
Matrix: Soil 

QC Report No: 
Project: 

CL62-Kennedy Jenks Consultants 
Tacoma Metals 
996098.10 

Date Sampled: NA 

Data Release Authorized:(£f / 
Reported: 05/07/01 (j{1[v'l 

NA Date Received: 

Date extracted: 05/03/01 GPC Cleanup: 

Date analyzed: 05/04/01 15:46 Florisil Cleanup: 

Instrument ID: ECD1 Acid Cleanup: 

Sample Amount: Sulfur Cleanup: 

Final E:x:t Vol: 
pH: 

12.0 g-dry-wt 
4.0 mL Cone/Dilution Factor: 

NA Percent Moisture: 

Reported in Total ug/kg Dry Weight 

CAS Number Analyte 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 12S4 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

81.0%' 
82.8% 

Value 

33 
33 

33 

33 

33 
67 

33 

No 
No 
Yes 
Yes 

1:1 
NA 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 

calculated detection limit. 
E Indicates a value above the linear range of the detector. 

Dilution Required 
s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
NV Indicates no value reportable - see additional analyses. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTlCAL . 
RESOURCES~ 
INCORPORATED 



Appendix I 

Interim Policy Calculation Worksheets 



TP-61-2-3 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soll-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone'' column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.~ 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x1 OE-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the weir• cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RfD OCPF Residential Commercial Industrial Mol. Frac Effect. Sol. DF Conc.@well 

Compound (mglkg) (mg/kg*day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mgR) (mg/I) 

Aliphatics 
EC5-6 1 

EC >6-8 1 
EC >8 -10 

-
I 1 

EC>10-12 12 0.00 0.0001 1 0.00010 

EC >12 ·16 695 
------ 0.17 0.00010 1 0.00010 

EC >16 -21 3160 0.57 0.0000006 1 0.000001 
Toia'J aur,t\atic~. t '--. · ~\ w~:·;,~M 0.06 0.81 0.20 0.02 

-r · t ··~ -
Aromatics 

EC>S-10 1 
- ~ 1 EC >10-12 

EC >12-16 65 0.02 0.12 1 0.123 

EC >16-21 521 0.13 0.066 1 0.0682 

EC >21-35 
·->- 0.10 · 0.00066 1 0.0007 495 

Totaliii(orriij'tltl:i;;.~,i: ;tip_M 0.03 ' 
Benxene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 1 

e>PAHs 19.71 7.3 1.44E-04 3.60E-05 1.10E-05 

Ethyl benzene 0.10 
Toluene 0.20 1 

Xylenes 2.00 

~~!fX; ;~i:~081 0.03 0.45 0.11 0.01 

1/i!ai?~,26 .}1:+4~ ~~0;31 ~$0gl;AB ,.~ -Y ... ~~~a ~ :tOJ;'-0~ / ;!;'J.00®.2 i .~-o~ 
~ ' ' ·~·.. ·q_~ 

~Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered {see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 



TP-61-2-3 

Worksheet: 
Calculations for Using the TPH Interim Policy {Two Pathways: Human Health and Soil-to-Groundwater)" 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well'' cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Re$ldentlal Commerclal Industrial Mol.Frac Effect. Sol. OF Conc.@well 

Compound (mg/kg) (mg/kg*day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mgfl) (mg/I) 
Aliphatics 
EC5-6 20 

EC >6-8 
-········ 20 

EC >8-10 20 
EC >10-12 12 0.00 0.0001 20 0.00000 
EC >12-16 695 0.17 0.00010 20 0.00001 
EC>16-21 3160 0.57 0.0000006 20 0.000000 

0.06 0.81 0.20 0.02 

20 
20 

65 0.02 0.12 20 0.006 
521 0.13 0.068 20 0.0034 
495 0.10 0.00066 20 0.0000 

0.03 
0.029 O.OOE+OO O.OOE+oo O.OOE+OO 20 

19.71 7.3 1.44E·04 3.60E-05 1.10E-05 
0.10 
0.20 20 
2.00 

:10&1 0.03 0.11 0.01 

1.31 ·~«1Ei;C!5 ~ 0:9! m-oJ:t= • ~(p)0!1~C=--=:~~ 
"Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 



TP-57-0-1 

Worksheet 
Calculations for Using the TPH Interim Policy (Two Pathway&: Human Health and Soil-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1 x1 OE-06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been mel 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RfD OCPF Residential Commercial Industrial Mol. Frac Effect Sol. OF Conc.@well 

Compound (mglk.g) (mglkg*day) (kg"day/mg} HQ Risk HQ Risk HQ Risk (percent) (mgfl) (mg/I) 

Aliphatics 
EC.5· 6 1 

EC >6-8 1 

EC >8-10 I 1 

EC >10-12 1 

EC >12 -16 1 

EC >16 • 21 0.30 0.0000003 1 0.000000 

T~! 'ayehiti.c'~. J, 0.06 0.08 0.02 0.00 

Aromatics 
EC >8-10 1 

EC>10-12 I 
1 

EC>12·16 1 

EC >16 • 21 94 0.10 0.053 1 0.0532 

EC >21-35 676 0.59 0.00392 1 0.0039 

to~• ~l~mtf~-~ ~ 7.0 0.03 

Benzene 0.029 O.OOE+OO O.OOE+-00 O.OOE+OO 1 

C•PAHs 1.55 7.3 1.13E-05 2.83E-06 8.62E-07 

0.10 
0.20 1 

2.00 

'T!J,A 0.03 0.32 0.08 0.01 

".°'.:C..~'.Q.lO 1ttt1~~L. · .:';-~~Q :.:~~ ;~~; •: .0.01 !8,6~-07 ~1:l.9[GP 'U-t~ ·!;~~ 

•Note: This worksheet calculates Methods Band C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 

p-... e 1 



TP-57-0-1 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x1 OE-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any ex:ceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

I I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. Rm OCPF Residential Commerclal Industrial Mol.Frac Effect Sol. DF Conc.@well 

Compound (mg/kg) (mglkg*day) (kg*day/mg} HQ Risk HQ Risk HQ Risk (percent) (mgn) (mgfl) 
Aliphatics 
EC5-6 20 

EC >6-8 20 
EC >8-10 20 

EC >10-12 20 
EC >12-16 20 

EC >16-21 386 0.30 0.0000003 20 0.000000 

~ ~ 0.02 0.00 . . , 0.06 0.08 . 

Aromatics 
EC >8-10 20 

EC >10-12 20 
EC>12-16 20 
EC>16-21 94 0.10 0.053 20 0.0027 
EC >21 - 35 676 0.59 . 0.00392 20 0.0002 

0.03 
Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 20 
C•PAH& 1.55 7.3 1.13E-05 2.83E-06 8.62E-07 
Ethylbenzene 0.10 
Toluene 0.20 I 20 
Xylenes 2.00 
J:g~J.' . r~l!;!fi:B-E•xl ... mo 0.03 0.32 0.01 

·-.,., ....... ,.,.:,::,/[~~! .. i4J> ~E:-4J5 ··""· .,.;,pJO'!, ~;&~~~ -. ".t::_:.:.z._'~:~ 

*Note: This worksheet calculates Methods 8 and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered {see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mgfl, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 

Page 1 



TP-55-6-10 

Worksheet: 
Calculations for Using the TPH Interim Poficy (Two Pathways: Human Health and Soil-to-Groundwater)" 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soll Cone'' column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. q 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1 x1 OE-06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been mel 

1 2 3 4 5 6 7 8 9 10 11 12 13 -Soll Cone. RfD OCPF Resldentlal Commercial Industrial Mol. Frac Effect. Sol. OF Conc.@well 

Compound (mg/kg) (mgtkg"'day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 

Aliphatics 
EC5-6 I 1 

EC >6-8 - ---- --- 1 
EC >8-10 

--·· 
1 -

EC >10-12 
- 1 

EC >12-16 151 0.03 0.00002 1 0.00002 
EC>16· 21 1540 0.25 0.0000003 1 0.000000 

'r otat 'itrelfatfo .;"';'·~:;';;:' ""~, ,. 1691 0.06 0.35 0.09 0.01 

Aromatics 
EC >8-10 

- 1 
EC>10-12 1 

EC>12-16 93 0.03 0.16 1 0.159 
EC >16-21 308 0.07 0.036 1 0.0364 

EC >21 • 35 3360 0.62 0.00407 1 0.0041 

rci1allt~m~c1~!il;,~i ?ir·rw'61 0.03 " 
Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 1 
c-PAHs 5.6 

-
7.3 4.09E-05 1.02E-05 3.12E-06 

-
Ethyl benzene 0.10 

Toluene 0.20 1 
Xylenes 2.00 
:r6,tal~~c:_'f-l3i;E~ li •'"'!i~7~:( 0.03 1.57 0.39 0.04 

'°':"''.:?::""-ii! - :- '!i<i4'foJal ·.m!H~9_g ~~~~ ~ -::,,0'~ ~'.Jj1\~21;~5 , O.o;J ':3J1'2.l;.~ ~ 111100_00 - ~q~ 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceedfng a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. I 

P.-.1e 1 



TP::,5-6-10 

Worksheet; 
Calculations for Using the TPH Interim Policy {Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in ''Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use. for each chemical or fraction. and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mgll total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 6 6 7 8 9 10 11 12 13 
Soll Cone. RfO OCPF Residential Commercial Industrial Mol. Frac Effect. Sol. DF Conc.@well 

Compound (mg/kg) (mglkg"day) (kg•day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg(I) {mg/I) 

Aliphalics 
EC5-6 20 

EC >6-8 20 
EC >8-10 20 

EC >10-12 20 
EC >12 -16 151 0.03 0.00002 20 0.00000 
EC >16- 21 1540 0.25 0.0000003 20 0.000000 

f~Jiii'iW~Ii.~.~ ,· 1 ~'69)' 0.06 0.35 0.09 0.01 
Aromatics 

EC >8-10 20 
EC>10-12 20 
EC>12-16 93 0.03 0.16 20 0.008 
EC >16-21 308 0.07 0.036 20 0.0018 

EC >21 • 35 3360 0.62 0.00407 20 0.0002 

Tlltal ,art> t c; ~- • .. . .! • ,• ~ 61, 0.03 ~ ,;;.:. 1"4 -

Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 20 
c.PAHs 5.6 7.3 4.09E-OS 1.02E-05 3.12E-06 

0.10 
0.20 20 
2.00 
0.03 1.57 0.39 0.04 

1~,u-1,.92 ;J.~9F,-(!,~ I- ~ ~ :'ffl~l~E:;9~ ~~)t!)l'04 ~;j~~s' .. ,c.=::J~ 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BET.X" compounds. 

Page 1 



TP-49-6-10 

Worksheet 
Calculations for Using the TPH Interim Policy {Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.q 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RfO OCPF Residential Commerclal Industrial Mol.Frac Effect. Sot. DF Conc.@well 

Compound (mg/kg) (mg/kg"day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 

Allphatics 
EC5-6 1 

EC >6-8 1 
EC >8-10 1 

EC >10-12 1 
- ~ >12-16 319 0.03 0.00002 1 0.00002 

EC >16· 21 243 0.02 0.0000000 1 0.000000 
' ofaf:all liatlc' ,,,~ ~:· ' f: x .... ,.,R _ _...~ ·~·.,,· ~..eg 0.06 0.12 0.03 0.00 

Aromatics 
EC >8-10 1 

EC>10-12 I 1 

EC >12-16 1960 I 0.25 1.47 1 1.468 

EC >16-21 4270 0.44 0.222 1 0.2220 

EC>21-35 3260 0.26 · 0.00174 1 0.0017 

Total a~omatl~ 0 1.fi'~'.• ~r.-~r-"=(!. 0.03 

Benzene 0.011 0.029 3.19E-10 7.98E-11 2.43E-11 0.00 0.0 1 0.00 
,__ 

7.3 4.63E-03 1.1SE-03 3.53E-04 c-PAHs 634 
Ethylbenzene 0.024 0.10 0.00 0.00 0.00 

Toluene 0.27 0.20 0.00 0.00 0.00 0.00 0.0 1 0.030 

Xylenes 0.142 2.00 0.00 0.00 0.00 

J:~ryo·ma!lcj:t,,B!&-.X )/~~gp 0.03 3.95 0.99 0.09 

'"'""' .:~;;,~ ~ Total ~ f4;97; .~G~-'93 f ~;O~ ld:1~~ ~~ ~~ ~ OD$! . 
.a .• -..,,: 

~ 

.. Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BE TX" compounds. 

Pi.:1,..e 1 



TP-4~:S-10 

Worksheet: I 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients} cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfO OCPF Residential Commerelal Industrial Mol. Frac Effect Sol. DF Conc.@well 

Compound (mglkg) (mglkg*day) {kg .. day/mg) HQ Risk HQ Risk HQ Risk (percent) {mgfl) (mgn) 
Aliphatics 
EC5-6 20 

EC >6-8 20 
EC >8-10 20 

EC >10-12 20 
EC >12-16 319 0.03 0.00002 20 0.00000 
EC >16-21 243 0.02 0.0000000 20 0.000000 

l 0.06 0.12 0.03 0.00 
Aromatics 

EC >8-10 20 ..... -., 
EC>10-12 20 
EC>12-16 1960 0.25 1.47 20 0.073 
EC>16-21 4270 0.44 0.222 20 0.0111 
EC >21-35 3260 0.26 0.00174 20 0.0001 

~tift1ffii~§~"'it.:.~:J 0.03 
Benzene 0.011 0.029 3.19E·10 7.98E-11 2.43E-11 0.00 0.0 20 0.00 
c-PAHs 634 7.3 4.63E-03 1.16E-03 3.53E-04 
Ethyl benzene 0.024 0.10 0.00 0.00 0.00 

Toluene 0.27 0.20 0.00 0.00 0.00 0.00 0.0 20 0.001 
0.142 2.00 0.00 0.00 0.00 

0.03 3.95 0.99 
' ~4l®.®~C::~:~ 

*Note: This worksheet calculates Methods Band C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addftion to not exceeding a TPH level in Ule groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BET.X" compounds. 

Page1 



TP-46-4-6 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)" 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concen!Jations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.~ 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x1 OE-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. I 

8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 
I 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfO OCPF Resldentlal Commercial Industrial Mol. Frac Effect. Sol. OF Conc.@well 

Compound (mg/kg) (mglkg•day) (kg'"day/mg) HQ Risk HQ Risk HQ Risk {percent) (mg/I) (mg/I) 

Aliphatics 
EC5-6 I 1 

EC>6· 8 - 1 
EC >8 -10 

----· - 1 
EC>10-12 1 
EC >12 -16 1 

EC >16-21 304 0.31 0.0000003 1 0.000000 

total!allzihauc ·iii '-~~r.,·i;. .. ~~ 3.~ 0.06 0.06 0.02 0.00 

Aromatics 
EC >8-10 1 

EC>10-12 1 

EC>12-16 1 
EC>16-21 75 0.11 0.054 1 0.0543 

EC>21-35 521 0.59 · 0.00388 1 0.0039 

Tiital;a~at1c;1;. · ,i. ;','.;: 59!3 0.03 . 
Benzene 0.029 O.OOE+OO O.OOE+oO O.OOE+-00 1 

c-PAHs 1.904 7.3 1.39E-05 3.47E-OO 1.06E..0S 
Ethyl benzene 0.10 
Toluene 0.20 1 

Xylenes 2.00 

r<ffa!f!.V;,.wu~1~2.~~ ~f'. .]ll §.96 0.03 0.25 0.06 0.01 

::_~4r,;5;te!i2f4jaj ~rn.:0;3~ ~ l~l;:g5 ~,0 ... 11_~ -~~ ~ Jlt(!li a-..o~~ !1,!lil()9.0Q fk- .. . :l~~~i_:!111 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for l:\,\to pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and suriace water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mgfL, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-46-4-6 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. q 
4. The hazard index {sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1 x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 s 6 7 8 9 10 11 12 13 
Soll Cone. Rm OCPF Residential Commercial Industrial Mol. Frac Effect. Sol. DF Conc.@well 

Compound (mg/kg) (mg/kg*day) {kg"day/mg} HQ Risk HQ 
-Risk HQ Risk (percent) {mgn) (mg/I) 

Aliphatics 
EC 5-6 

' 
20 

EC >6- 8 I 20 
EC >8-10 20 

EC>10-12 I 20 
EC >12 -16 20 
EC>16-21 304 0.31 0.0000003 20 0.000000 

T,··-E -...-.---~ ~~ 0.06 0.06 0.02 0.00 .-J4.v,~- l 

Aromatics 
EC>8-10 20 

EC>10-12 20 
EC>12-16 20 
EC >16 -21 75 0.11 0.054 20 0.0027 --· ...... ~ ·-· ~. 
EC >21 • 35 521 0.59 _ 0.00388 20 0.0002 

fd1~lm.tl,c ¥P' : ·1 ' . >l,5~.§ 0.03 
Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 20 
C•PAHs 1.904 7.3 1.39E-05 3.47E-06 1.06E-06 
Ethylbenzene 0.10 
Toluene 0.20 20 
Xylenes 2.00 
[!'.cita~-ffi'~tlpi,t!l;_E.-x; t]'kl't}Ji~~' 0.03 0.25 0.06 0.01 
;r·~~,~~ l!4To143j it1'~~!i ~}t,~0,.-QS ~J§OE ~:;t_&.~ ·~~~ 11.;J: .. ~QPQ ;i'~'KJllt. :iiii ~ 
·Note: This worksheet calculates Methods 8 and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy''). In Addition to not ex<:ffding a TPH level in the groundwater of 1.0 mgfl, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-43-2-3 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the ''Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. ~ 
4. The hazard index (sum of the hazard quotients} cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-0S for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 1 8 9 10 11 12 13 

Soll cone. RfD OCPF Residential Commercial Industrial Mol. Frac Effect. Sol. DF Conc.@well 
-
Compound (mg/kg) (mg/kg*day) (kg"day/mg} HQ Risk HQ Risk HQ Risk (percent) (mgll} (mg/I) 

Aliphatics 
EC5-6 1 

EC >6 -8 I 1 

EC >8-10 1 
>-

EC >10 -12 1 

EC >12-16 1 

EC>16-21 339 0.22 0.0000002 1 0.000000 

To~1 it!Pmi't!~W;1i, ·!;';l~w.a 0.06 0.07 0.02 0.00 

Aromatics 
EC >8-10 1 

EC >10-12 
- 1 

EC >12 -16 56 0.06 0.37 1 0.370 

EC >16- 21 267 0.24 0.123 1 0.1231 

EC >21- 35 670 0.48 0.00316 1 0.0032 

rJtiLa'~b'iiiaQ~l ::1 '' : .• :{,:- 993 0.03 
Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 1 

c-PAHs 9.94 7.3 7.26E-05 1.81E-05 5.53E-06 -
Ethyl benzene 0.10 
Toluene 0.20 1 

Xylenes 2.00 
!P.taJ~r.<>jnaf!~;+~ ~7 ;~~~ 0.03 0.41 0.10 0.01 

~, m'.:-i.c~ ;r.T~o~, WJ.IUl,,_~:.4§ _l7''2J§O§ ltt'- ,:. ;!)\ 112 ~'1~11:,,_:06 ,~~Q;Oi ~53E~6 ~.gooo9, ~~ IMf;&.,i,i 0~5, 

-Note:· This worksheet calculates Methods 8 and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 

,. , 1 



TP-43-2-3 

VVorksheet: I 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)"' 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical orfraciion, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.q 
4. The hazard index (sum of the hazard quotients} cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mgfl total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level fur TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Residential Commerclal Industrial Mol. Frac Effect. Sof. DF Cone.@ well 

Compound (mg/kg) (mg/kg*day) (kg'"day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 
Aliphatics 
EC 5-6 20 

EC >6-8 20 
EC >8-10 20 

EC >10-12 20 
EC >12-16 20 

EC >16 - 21 339 0.22 0.0000002 20 0.000000 ... w--........... - .... ~-.:f"..,,::J,~= {,~ji$$ 0.06 0.07 0.02 0.00 
Aromatics 

EC >8-10 20 
EC>10-12 20 
EC >12 -16 56 0.06 0.37 20 0.018 
EC >16 - 21 267 0.24 0.123 20 0.0062 
EC >21 - 35 670 0.48 · 0.00316 20 0.0002 

'fq~lillro.@aUc;F · · ·(.. :~,"11! ~~9] 0.03 
Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 20 
e-PAHs 9.94 7.3 7.2SE-05 1.81E-05 5.53E-06 
Ethylbenzene 0.10 
To~~e o~ ro 
Xylenes 2.00 
ro~1~roJmlti:o:+a.~E.:-~ i,·.'f!~ o.o3 0.41 0.10 0.01 

.. ~. --;;:·. ,t ~ ,[o_tal -~~ ~~~~§ e~~l~ ~~= ~~:- ,g} ~g~ Q,qQ!J'9.Q .:.:"i.,1t~ i o.ci 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered {see "Interim Policy"}. In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-40·0·1 

Worksheet: 
Calculations for Using the TPH Interim Polley (Two Pathways: Human Health and Soil-to-Groundwater)• - -I 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. O. 
4. The hazard index (sum of the hazard quotients} cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x1 OE-06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
6. The risk for the total cannot excee<.t 1x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. I 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Resldentlal Commercial Industrial Mol. Frac EffeclSol. DF Conc.@well 

Compound (mg/kg) (mg/kg .. day) (kg•day/mg) HQ Risk HQ Risk HQ Risk (percent) (mgll} (mgll) 

Aliphatics 
EC5-6 I 1 ---EC >6*8 I 1 - EC >8 -10 I 1 

EC >10 ·12 1 
EC >12 -16 1 

I-

EC >16* 21 151 0.11 0.0000001 1 0.000000 

~ J~Wii)~i!~t 0.06 0.03 0.01 0.00 
---'· 

Aromatics 
EC >8 * 10 

,___ 
1 

EC >10 • 12 1 
EC >12 -16 

-·· 0.06 0.33 1 0.332 42 
EC >16 -21 265 0.29 0.146 1 0.1462 

EC >21 • 35 --632 0.54 0.00357 1 0.0036 

roi1\lo~oc~i':.~. ~?;/i.9"39 0.03 
Benzen& 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 1 

c-PAHs 167.8 7.3 1.22E-03 3.06E-04 9.33E·05 

Ethylbenzene 0.10 
Toluene 0.20 1 

Xylenes 2.00 

T,¢8L.'ii;1;l~tl~!1'-B:e.:i ij~. - ~9~ 0.03 0.39 0.10 0.01 

~t"'JfiBit_.,.,T~ :§~~~ ,{;'f.µE';93 ,3:~t9,1!! I'~;-06_~~ rc-:~;~Ol !_:9J33E-O~ ~1oog«>p ~~ !ii! '. •1. -: '0~ 

*Note: This worksheet calculates Methods B and C soil clean up levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 

P::i11e 1 



TP40-0-1 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)'" 

1. As in "Calculations for Using the TPH Interim Policy" example put 1he soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1 x1 OE-06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above. then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soil Cone. RID OCPF Re$identlaf Commerclal Industrial Mol.Frac Effect Sol. DF Conc.@well 

Compound (mgfkg) (mg/kg*day) (kg"day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mgn) 

Aliphatics 
EC5-6 20 

EC >6- 8 20 
EC>S-10 I 20 

EC>10-12 I 20 
EC >12-16 20 
EC>16-21 151 0.11 0.0000001 20 0.000000 

if~t a1!phatjc;·!C I :_.~ 0.06 0.03 0.01 0.00 
Aromatics 

-···-· 
EC >8 -10 20 

EC >10-12 20 
EC >12-16 42 0.06 0.33 20 0.017 
EC >16-21 265 0.29 0.146 20 0.0073 
EC >21-35 632 0.54 . 0.00357 20 0.0002 

j . -· I ' ·. ;•, ' 3 . 0.03 

0.029 0.00E+OO 0.00E+oO O.OOE+OO 20 
167.8 7.3 1.22E-03 3.06E-04 9.33E-05 

0.10 
Toluene 0.20 20 
Xylenes 2.00 
T~§l .aJm,'a'{ibft,~~ ~ . .;f'~,1Ul 0.03 0.39 0.01 

. :"'2 ~~~t; ;fo~I ~ f..jtiO~- ~~r.~ 

·Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy'). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-38-0-1 

Worl<sheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)• 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone'' column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the welL" 
3. Hazard quotients for individual substances or fractions cannot exceed 1.0: 
4. The hazard index (sum of the hazard quotients} cannot exceed 1.0 
5. The risk for individual substance or fraciions cannot exceed 1x1 OE-06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
6. The risk tor the total cannot exceed 1 x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH . 
. 8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met 

I 
1 .2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. Rm OCPF Residential Commercial Industrial Mol. Frac Effect Sol. DF Conc.@well 
-
Compound (mg/kg) (mglkg*day) {kg•day/mg) HQ Risk HQ Risk HQ Risk (percent) (mgll) (mgll) 

Aliphatics 
EC5-6 1 

EC >6 - 8 1 
EC>S-10 1 

EC>10-12 1 

EC >12-16 1 

EC >16 - 21 106 0.17 0.0000002 1 0.000000 

TotaU l'i!:~' i,,.,11
Q6 0.06 0.02 0.01 0.00 

Aromatics 
EC >8-10 1 

EC >10-12 1 

EC >12 -16 1 

EC >16 ·21 71 0.17 0.084 1 0.0843 

EC >21 .35 360 0.66 0.00437 1 0.0044 

1to.1a1fi'rom.41.lc,ll'~rr-~1 , .. :f~'4.3t O.o3 
Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 1 

C•PAHs 14.79 7.3 1.0BE-04 2.70E-05 8.23E-06 

Ethyl benzene 0.10 - - - 0.20 1 Toluene -
Xylenes 2.00 

f.9'.tati.tif Pllij~~'f,,.B~,:X'; ~~·~~ 0.03 0.18 0.04 0.00 

·., ~":::-lf:.;~n,!l!! ;~'!~,q.2p S .'08E~ "'[ ,~;~:O.f! !.!-~70E:_05 ?.£0..1@ !!t,ll;;QJ:~. !'!1~9.0099. .. ..... l..~i,<~0.1 

•Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BET.X" compounds. 

P;:ioe 1 



TP-38-0-1 

Worksheet: 
Calculations for Using 1he TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in ''Calculations for Using the TPH Interim Policy" example put the soi[ concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.Q 
4. The hazard index {sum of the hazard quotients} cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1 x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/l total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 6 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Residential Commercial Industrial Mot. Frac Effect. Sol. DF Conc.@well 

Compound (mg/kg) (mg/kg*day) (kg*day/mg} HQ Ri&k HQ Risk HQ Risk (percent) (mgll) (mg/I) 

Aliphatics 
EC5-6 20 

EC >6-8 20 
EC >8-10 20 

EC>10-12 20 
EC >12-16 20 
EC>16-21 106 0.17 0.0000002 20 0.000000 

1',i>tat lillPJ'faJl.~,~;~.r-. : · !hs~l(lp 0.06 0.02 0.01 0.00 

Aromatics 
EC >8-10 20 

EC >10-12 20 
EC >12-16 20 
EC >16-21 71 0.17 0.084 20 0.0042 
EC >21-35 360 0.66 0.00437 20 0.0002 

:ri>tat1a~ni•~~· .. ,.:lBi<ili! J.,~il! 0.03 

Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 20 
c-PAHs 14.79 7.3 1.08E-04 2.70E-05 8.23E-06 
Ethylbenzene 0.10 

Toluene 0.20 20 
Xylenes 2.00 

,.it2m'iiiPJ~~~ ~~ 0.03 0.18 0.04 0.00 l~t ..... ~. 
-~· .. :"Jptal ~ p:20 !':!O~~ ,i}3f.:BJ;!)5 ~OE~ ~ OJ} ~~ c; \'I ,9PJ>:!l9 .Z-,C, . J.P .. 

~Note: This worl<sheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy'} In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-37-2-3 

Worksheet 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)• 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.q 
4. The hazard index (sum of !he hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. -
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RfO OCPF Residential Commercial Industrial Mo!. Frac Effect Sol. OF Conc.@well 

Compound (mglkg) (mgfkg•day} (kg*day/mg) HQ Risk HQ Risk HQ Risk {percent) (mg/I) (mg/I) 

Aliphatics 
ECS-6 I I 1 

-- EC >6- 8 - - . ··--··-- 1 
EC >8-10 1 

EC >10-12 1 
-

EC >12-16 0.03 0.00002 1 0.00002 20 
EC >16-21 

-·····-- 0.16 0.0000002 1 0.000000 163 
Toti[alfph'aij~~l ,~-~8,3 0.06 0.04 0.01 0.00 

Aromatics 
EC >8-10 

- - 1 

EC>10-12 1 

EC >12-16 19 0.03 0.20 1 0.201 

EC >16-21 95 0.14 0.070 1 0.0697 

EC >21-35 559 0.64 0.00420 1 0.0042 

1Toilll'$roitl~i..ri •, 'c :~ M,l."67'3 0.03 
Benzene 0.029 O.OOE+OO O.OOE+oO O.OOE+oO 1 

C•PAHs 6 7.3 4.38E-05 1.10E~5 3.34E-06 

Ethylbenzene 0.10 

Toluene 0.20 1 

Xylenes 2.00 

1'.ofaJill~l!~l~J.:!~~,x: ~~;ff.~;:~ 0.03 0.28 0.07 0.01 

' ~·~i'.~:·tl;6@ i!1L:-tP:.!~ ..... 4.;;'3.8.E;I{~ lt:...!f::"·H>J~ ·;~1gm ·~1i¥Oi9.1 ~~E'.;o§ ~o .~:r·t·]~; ~'!!lt~rftli ·«3C:!fo~ 0-'3 

·Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
!here cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 

~aqe 1 



TP-v-r-2-3 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil•to-Groundwatert 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. l 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Resldentlal Commercial Industrial Mol. Frac Effect. Sol. DF Conc.@well 

Compound (mgJkg) (mg/kg*day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mgf1) (mg/I) 

Aliphatics 
EC5-6 20 

EC >6-8 20 
EC >8-10 I 20 

EC>10-12 20 
EC >12-16 20 0.03 0.00002 20 0.00000 

EC >16-21 163 0.16 0.0000002 20 0.000000 

TQtal'. l~ «.«:c: f• '. · 1j1B 0.06 0.04 O.Q1 0.00 

Aromatics - EC >8-10 20 
EC>10-12 20 

EC >12-16 19 0.03 0.20 20 0.010 

EC >16-21 95 0.14 0.070 20 0.0035 
EC >21-35 559 0.64 0.00420 20 0.0002 

~ 0.03 
Benz:ene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 20 
c-PAHs 6 7.3 4.38E-05 1.10E-05 3.34E-06 

Ethyl benzene 0.10 
0.20 20 

2.00 
O.o3 0.28 

~}!J1 ~ ~ E·; .. ·, rr::=J~ 

·Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered {see "Interim Policy"}. In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-34-2-3 

Wor11:sheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)" 

I --
1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.0 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1 x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above. then the cleanup level for TPH has not been met. 

1 2 3 4 6 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Residential Commercial Industrial Mot. Frac Effect Sol. DF Conc.@well 

Compound (mg/kg) (mgfkg"day) (kg*day/mg) HQ I Risk HQ Risk HQ Risk (percent) (mgfl) (mg/I) 

Aliphatics 
EC5·6 1 

EC >6 -8 - 1 
EC >8-10 1 

EC >10-12 1 
EC >12-16 -- 1 

EC >16-21 94 0.30 0.0000003 1 0.000000 
rolal alloturtre , . 

.. t ••.• • • '"""'"I!:~ 
·-.t' - 0.06 0.02 0.00 0.00 

Aromatics --- EC>S-10 
-- 1 

EC>10-12 1 
EC >12 -16 1 
EC >16 -21 1 
EC >21 • 35 199 0.70 0.00465 1 0.0046 

f'.otiii; ~ri>matlc ·~~ .· ·" ~:~· ·~11 0.03 

Benzene 0.029 O.OOE-tOO O.OOE+OO O.OOE+OO 1 

c-PAHs 11.53 7.3 8.42E-05 2.10E-05 6.41 E-06 -- -Ethylbenzene 0.10 

Toluen& 0.20 1 

Xylenes 2.00 

J:~tliJiP,t~M!tt:J·E?.'.~ ~ .!!Jl 0.03 0.08 0.02 0.00 

(.,ift~,wi~: .~111,.;,i~-~ ,,~9. nt,"'-42~~ f;t~~l .~ o~s. f;;li' ::;r:91(81 f.§Jil1E~ .. ~"1JJQ!)OO ~--~ ~~-0.0 

"Note: This worksheet calculates Methods 8 and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in 1he groundwater for individual substances such as the "BETX" compounds. 

F;iQe 1 



TP-1)4-2-3 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use. for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index {sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance orfrac:tions cannot exceed 1x10E·06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1 x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

I I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RfD OCPF Resldentlal Commercial Industrial Mol. Frac Effect Sol. OF Conc.@well 

Compound (mglkg) (mglkg"day) (kg~day/mg) HQ Risk HQ Risk HQ Risk (percent) (mgfl) (mg/I) 

Aliphatics 
EC5-6 20 

EC >S· 8 20 
EC >8 -10 20 

EC >10 -12 20 
EC >12 -16 20 

EC >16-21 94 0.30 0.0000003 20 0.000000 
' ....... ~ _. ---.. ~ 0.06 0.02 0.00 0.00 

..... ~ l 
.,.~·-.~.i ! -··-

Aromatics 
EC >8 -10 

---·-· 20 
EC >10 -12 20 
EC >12 -16 20 
EC>16·21 20 

EC >21 • 35 199 0.70 0.00465 20 0.0002 

TO:til'..1 . ~•1, .·~· 'il,fo~ 0.03 ;;;1i14,;, •. ,~ 

Benzene 0.029 O.OOE+OO O.OOE+oO O.OOE+OO 20 

c-PAHs 11.53 7.3 8.42E-05 2.10E-05 6.41E-06 
0.10 
0.20 20 
2.00 
0.03 0.08 0.02 

·.1 _'.16__.. ~~ 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exoeedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-33-0-1 

Wor1<sheet: I 
Calculations for Using the TPH Interim Polley (Two Pathways: Human Health and Soil-to-Groundwater)* 

I 
1. As in "Calculations for Using the TPH Interim Policy" example put the soil ooncentrations in the "Soll Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.Q 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 - -
5. The risk for individual substance or fractions cannot exceed 1 x1 OE-06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the weir' cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3.7 above, then the cleanup level forTPH has not been mel 

I 
1 2 3 4 s 6 7 8 9 10 11 12 13 

Soll Cone. RfD OCPF Residential Commercial Industrial Mol. Frac Effect Sof. DF Conc.@well 

Compound (mg/kg) (mg/kg•day) {kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mgll) 

Aliphatics 
EC5-6 1 - EC >6-8 I 1 

-
EC>S-10 --- 1 

EC >10 -12 1 

EC >12-16 --- I 0.12 0.00007 1 0.00007 86 
EC >16-21 366 0.39 0.0000004 1 0.000000 

[~>- c"- " "J• ~ c,,~~t:!&iui,: ~ . 0.06 0.09 0.02 0.00 

Aromatics -
EC >8-10 -- - 1 

- EC>10-12 1 

EC>12-16 1 

EC >16 ·21 76 0.11 0.059 1 0.0585 

EC >21 ·35 309 0.37 · 0.00245 1 0.0024 

r8Qi;riim1u.E.~.~;"';S:J!! it~;a~2 0.03 

Benzene 0.029 O.OOE+OO 0.00E+OO O.OOE+OO 1 

e.PAHs 2.81 7.3 2.05E-05 5.13E-06 1.56E-06 
-·--Ethylbenzene 0.10 

Toluene 0.20 1 

Xylenes 2.00 
(rota''i,~to'm~iie,~ll;•X1 :~Z~-Je] 0.03 0.16 0.04 0.00 

1'<.i;-J)j .:"'" .::.,··~ilifp_~, ~ 10;~ .. ~05_E~5 r~"/.;.~9.qs : S.-4,.§i96: i.~!l~G'f llllt-di6c.iN: ,C.)1~0 .. 0 .. 90 ~- . ·- ~~c.:;0,;f 

·Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
''direct contact human health" and "soil-to-groundwater." Other possible pathways. such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 

p;i.,e 1 



TP-.33-0-1 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

1. Min "Calculations for Using the TPH Interim Policy" example put the soil c:onc:entrations·in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fraciions cannot exceed 1.a 
4. The hazard index {sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cann6t exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 tng/L total TPH. 
8. If any exceedence occurs in 3-7 above, then lhe cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Resldentlal Commerchll Industrial Mol. Frac Effect Sol. OF Conc.@well 

Compound (mgfkg) {mgfkg•day} (kg•day/mg} HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 

Aliphatics : I 
ECS-6 20 

EC >6- 8 20 
EC >6 -10 20 

EC >10 -12 20 
EC >12 -16 86 0.12 0.00007 20 0.00000 
EC >16- 21 366 0.39 0.0000004 20 0.000000 

.~J,a!Jphalffui~·~~ .~.i~~A'..!i2 0.06 0.09 0.02 0.00 
Aromatics 

EC >8 -10 20 
EC>10-12 20 
EC>12-16 20 
EC >16 • 21 76 0.11 0.059 20 0.0029 

EC>21-35 309 0.37 0.00245 20 0.0001 

il:o~lrlr~m•u~,;;,~ ;,l~§;_"'J.~&'$ 0.03 

Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 20 

c-PAHs 2.81 7.3 2.05E-05 5.13E--06 1.56E-06 
Ethyl benzene 0.10 
Toluene 0.20 20 

Xylenes 2.00 

ro_taj ~i!P~111~~~,{ ~- f .8~ 0.03 0.16 0.04 0.00 

~ '-: .j, f~ 1,r,• ;i,.....·::i:--q@ ~~~ ~ QS.Ei.O~ ,:~-~.gt ~~-46 '.1f~OJJ! jfti.ME) ~D · ~ 
*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water I 

must be considered {see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX'' compounds. 

Page 1 



TP-3Q-2-3 

Worksheet: I 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater}* 

I 
1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1. 0 mg/L total TPH . 
. 8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

I I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RfD OCPF Residential Commerctal Industrial Mol. Frac Effect.Sol. DF Conc.@well 

Compound {mgfkg) (mg/kg*day) (kg~day/mg) HQ Risk HQ Risk HQ I Risk {percent) (mgll) (mg/I) 

Aliphatics I 
EC5-6 1 

EC >6-8 -- 1 
EC >8-10 1 

EC >10-12 1 
EC >12 -16 1 
EC >16- 21 202 0.33 0.0000003 1 0.000000 

~"""'"'."'~..., ~~·~ .. ~ 
'lr."i'/"' 

~· 0.06 0,04 0.01 0.00 

Aromatics 
EC >8-10 1 

EC>10-12 1 

EC>12-16 1 

EC >16- 21 53 0.12 0.063 1 0.0629 

EC >21 - 35 295 0.54 0.00358 1 0.0036 

J:Dc~l°'~rgm~!i:· ;~ .. ~-~ 0.03 4 

Benzene 0.002 0.029 5.80E-11 1.45E-11 4.42E-12 0.00 0.0 1 0.02 

c.PAHs 4.68 7.3 3.42E-05 8.54E~6 2.60E-06 - 0.002 0.00 Ethylbenzene 0.10 0.00 0.00 

0.64 0.20 0.00 0.00 0.00 0.00 1.6 1 1.598 

0.0164 2.00 0.00 0.00 0.00 
''."",~ 0.03 0.14 0.04 0.00 

,4,2g,O!i i.t~O . .!)~ ~~ ~rag ~~E~ "4~qgg ~ . ' . .... .,.~.7 
*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "SETI<" compounds. 

P,~Qe 1 
•·. 



TP~-,o~2-3 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index {sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1 x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soil Cone. RfD OCPF Residential Commercial Industrial Mol. Frac Effect. Sol. DF Conc.@well 

Compound (mg/kg) (mglkg*day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent} (mgn) (mg/I) 
Aliphatics 
ECS-6 20 

20 -- 20 
20 
20 

202 0.33 0.0000003 20 0.000000 
0.06 0.04 0.01 0.00 

20 ..... 
20 

EC>12-16 20 
EC >16 -21 53 0.12 0.063 20 0.0031 
EC >21 • 35 295 0.54 0.00358 20 0.0002 

0.03 
Benzene 0.002 0.029 5.SOE-11 1.45E-11 4.42E-12 0.00 0.0 20 0.00 
C•PAHs 4.68 7.3 3.42E-05 8.54E-06 2.SOE-06 
Ethylbem:ene 0.002 0.10 0.00 0.00 0.00 

Toluene 0.64 0.20 0.00 0.00 0.00 0.00 1.6 20 0.080 
Xylenes 0.0164 2.00 0.00 0.00 0.00 

:r.~tca1,-_r~t1~~t .: 0.03 0.14 0.04 0.00 

~! ~., ._ '~~~ ~_§!E.;(16 ~oo~~~~c==~ 

•Note: This woitsheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-27-0-1 

Worksheet: 
Calculations for Using the TPH Interim Policy {Two Pathways: Human Health and Soil-to-Groundwater)" 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.Q 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. l 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
-- Soll Cone. RfO OCPF Resldentlal Commercial Industrial Mol.Frac Effect. Sol. OF Conc.@well 

Compound (mg/kg) (mglkg*day) (kg•daylmg) HQ Ri&k HQ Risk HQ Risk (percent) (mg/I} (mgll) 

-
Aliphatics 
EC5-6 1 

EC >6 • 8 
- - I 1 

- EC >8-10 I 1 

EC>10-12 1 
EC >12~16 137 

- 0.24 0.00014 1 0.00014 

EC >16 -21 133 0.18 0.0000002 1 0.000000 

Totafallr,h)tlc~ """': :.. ; 'Jli·.~~'11 0.06 0.06 0.01 0.00 

Aromatics -
EC>S-10 

I- 1 
EC >10-12 1 

EC >12-16 1 

EC >16-21 1 

EC >21-35 389 0.58 · 0.00382 1 0.0038 

Tof.al,,ar.ofoatic'¥J"' ' Mi 
.. 

0.03 

Benzene 0.003 0.029 8.70E-11 2.18E-11 6.63E-12 0.00 0.0 1 0.02 

c.-PAHs 1.038 7.3 7.58E-06 1.89E-06 5.77E-07 

Ethylbenzene 0.003 0.10 0.00 0.00 0.00 
" 

Toluene 0.32 0.20 0.00 0.00 0.00 0.00 0.6 1 0.646 

Xylenes 0.008 2.00 0.00 0.00 0.00 

'1iJ-cai'PnmtJci~~~lX " :'.j H - "1~~~ 0.03 0.16 0.04 0.00 

::-.:. · ~~. :iiiTJ~frf 'otar ~~:.~0.22. ~ :~'58E~ ,:~:~._05 :1,89~~ c • .::.~:00 ,,.~:TI!..~]; ~'!l~@~ Jl ;~ r.~O£t 

·Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater.'' Other possible pathways, such as vapor and surface waler 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 

P"°'e 1 



n•-,d-0-1 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater}* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot excee<l 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mgfl total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Residential Commercial Industrial Mol. Frac Effect. Sol. DF Conc.@well 

Compound (mg/kg) (mg/kg*day) (kg*dayfmg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 

Aliphatics 
EC5-6 20 

EC>6-8 20 
EC >8-10 20 

EC >10 -12 20 
EC >12-16 137 0.24 0.00014 20 0.00001 

EC >16-21 133 0.18 0.0000002 20 0.000000 

~ .~·flil...Z'' .,,.~~i; 27p 0.06 0.06 0.01 0.00 
Aromatics 

EC >8 • '10 20 
EC >10-12 20 

EC >12 -16 20 
EC>16-21 20 
EC >21 -35 389 0.58 0.00382 20 0.0002 

w;Jlkiii:':.=_.:iJ -: _}8.9 0.03 
Benzene 0.003 0.029 8.70E-11 2.18E-11 6.63E-12 0.00 0.0 20 0.00 
C•PAHs 1.038 7.3 7.58E-06 1.89E-06 5.77E-07 

0.003 0.10 0.00 0.00 o.oo 
0.32 0.20 0.00 0.00 0.00 0.00 0.6 20 0.032 

2.00 0.00 0.00 
0.03 0.00 

~: r_ ~- ~ ~·~.· .· ~1f1Ji~~ §06 F~ )iJ,r,g..oz .~ , c:_~ 
I 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considere<I (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-16-0-1 

Worksheet: I 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)" 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the welt." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.Q 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1 x1 OE-06 for residential land use or 1 x1 OE.OS for commercial or industrial. 

- -
6. The risk for the total cannot exceed 1x10E.05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TP H. I 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Residential Commercial Industrial Mol. Frac Effect Sol. DF Conc.@well 

Compound (mg/kg} (mg/kg*day) (kg•daylmg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 

- Aliphatics 
ECS-6 1 

EC >6-8 1 
-- __ ,__ -EC >8 -10 1 

EC>10-12 96 0.09 0.0024 1 0.00242 

EC >12 -16 280 I I 0.22 0.00013 1 0.00013 
- EC >16- 21 

1 0.08 0.0000001 1 0.000000 145 

T.otar l!IJP~~P.:C:.....::..i:.:-i ~ sz:i 0.06 OJ1 0.03 0.00 
Aromatics 

EC >8-10 1 
EC >10-12 36 0.04 1.1 1 1.074 

EC>12-16 106 0.11 0.64 1 0.636 

EC>16-21 208 0.17 0.087 1 0.0866 

EC >21 - 35 438 0.28 0.00187 1 0.0019 

Tou,fi~ttc .ii. ~ ::.. I. .,~ 0.03 f 

Benzene 0.003 0.029 8.70E-11 2.18E-11 6.63E-12 0.00 0.0 1 0.01 

c-PAHs 30.4 7.3 2.22E-04 5.55E-05 1.69E-05 
Ethylbenzene 0.015 0.10 0.00 0.00 0.00 

Toluene 0.72 0.20 o.oo 0.00 0.00 0.00 0.6 1 0.631 
-

0.02 0.001 0.001 Xytenes 2.00 0.00 

,:otal ~romatjc;;+~~x_ 78a 0.03 0.33 0.08 0.01 

""'· .1f::fotal ifi](.Q~ . .,k·2-~ G.-iM1 !,S~F?P~ 02'1f.01Pc1: 2$:69_~ :j;~f;OOOOO ~:~ ~~ ~1t~ 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to.groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 

Paae 1 



TP··,..,-0-1 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)"' 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. o; 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x1 OE-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x1 OE-05 for any land use. 
7. The "conoentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RW OCPF Residential Commerclal Industrial Mol. Frac Effect. Sol. OF Conc.@well 

Compound (mgfkg) (mgfkg•day) (kg•day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 
Aliphatics 
EC5-6 20 

EC >6 • 8 20 
EC >8-10 20 

EC >10 -12 96 0.09 0.0024 20 0.00012 
EC >12 -16 280 0.22 0.00013 20 0.00001 

EC >16-21 145 0.08 0.0000001 20 0.000000 
;j;~~.)£!"'t' , ... ~>,C~-~ '·':SU ~= 0.06 0.11 0.03 0.00 

Aromatics 
EC >8 -10 20 

EC>10-12 36 0.04 1.1 20 0.054 
EC >12 -16 106 0.11 0.64 20 0.032 
EC >16 ·21 208 0.17 0.087 20 0.0043 
EC >21-35 438 0.28 0.00187 20 0.0001 

Tofal,.)fllmatlc' .,. iL . ,3:$:~ 0,03 
Benzene 0.003 0.029 8.70E-11 2.18E-11 6.63E-12 0.00 0.0 20 0.00 
C•PAHs 30.4 7.3 2.22E-04 5.55E-05 1.69E-05 
Ethyl benzene 0.015 0.10 0.00 0.00 0.00 
Toluene 0.72 0.20 0.00 0.00 0.00 0.00 0.6 20 0.032 
Xylenes 0.02 2.00 0.00 0.00 0.00 
:ro~I ..i,tciii111tt:c:+E!!~..,.i L: 7AB 0.03 0.33 0.08 0.01 
'.~·'1;9:g->#i'<~·Jo~I. ~ :;:;~~~~ ~-~~!M it~ ... ~~ ~ Oi9J ffil/n6!E~~ ,,,1..9(1~ ,i;;;ra..~~ -- . ···m, ,. -

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. I I 
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TP-11-6-10 

Worksheet 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)" 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.Q 
4. The hazard index {sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1 x1 OE--06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-OS for any land use. 
7. The "concentration at the weU" cannot exceed 1.0 mg/L total TPH. I 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

I 
1 2 3 4 6 6 7 8 s 10 11 12 13 

Soll Cone. RfD OCPF Residential Commercial lndusirial Mol. Frac. Effect. Sol. DF Conc.@well 

Compound (mg/kg} (mgikg•day) (kg"day/mg} HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 

Atiphatics -
EC5·6 1 

EC >6-8 1 

EC >8-10 1 

EC >10 ·12 1 

EC >12 -16 241 0.10 0.00006 1 0.00006 

EC >16-21 1830 0.56 0.0000006 1 0.000001 

~~ •} •: • I - . ~ •·~ _ ,L!IFmtil 0.06 0.43 0.11 0.01 

Aromatics 
EC >8-10 1 

EC >10-12 1 

EC >12-16 1 

EC >16-21 178 0.08 0.040 1 0.0395 

EC >21 - 35 761 0.26 0.00173 1 0.0017 

t~ ,wan~~-~•~ 0.03 ~··· 
Benzene 0.029 O.OOE+OO O.OOE+OO O.OOE+OO 1 

c-PAHs 6.085 7.3 4.44E-05 1.11E-05 3.38E-06 
Ethylbenzene 0.10 

Toluene 0.20 1 

Xylenes 2.00 

:r_oijf,a!f)~c:~e:~~ ~)£ .¥.!f39 0.03 0.39 0.10 0.01 

'i,t'~&r;;;~~,Uo.!aj -~~ 0.82 l.l.,44~..0.5 -~~'0121 ftfl~li ,7'~_Q .. Qi ~.a#[~ ~ ~ 090 .c.,.;,R·2..~ . ··-·c:Q!> 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for lwo pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. I 

f>aq!= 1 



TP-·, ,-6-10 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwatert 

I 
1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.q 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or ftactions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well'' cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfD OCPF Residential Commercfal Industrial Mol. Frac Effect. Sol. OF Conc.@well 

Compound (mg/kg) (mg/kg*day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mgll) (mg/I) 

Aliphatics 
EC 5-6 20 

EC >6-8 20 
EC >8 ·10 I 20 

EC >10-12 20 
EC >12 -16 241 0.10 0.00006 20 0.00000 

EC >16-21 1830 0.56 0.0000006 20 0.000000 
~,.,--

r: ·- ~07t! 0.06 0.43 0.11 0.01 

Aromatics 
EC >8 -10 20 

EC>10-12 20 
EC >12 -16 20 
EC>16-21 178 0.08 0.040 20 0.0020 
EC >21- 35 761 0.26 0.00173 20 0.0001 

l~illl\1 '''.\~· 1~39 0.03 
0.029 O.OOE+OO O.OOE+OO 

·-· 
O.OOE+OO 20 Banzene 

c-PAHs 6.085 7.3 4.44E-05 1.11E-05 3.38E-06 
- ·--

Ethylbenzene 0.10 
Toluene 0.20 20 
Xylenes 2.00 

~~iit,if~g;,~~Ei~, ll ; ·;.;"Ms 0.03 0.39 0.10 0.01 

Ji-1:'."'",;. !-:-i/~":'l'Q@ ~;i~.~2 ~E--06 -~~~ . ~]~] ~A~9.~ ~~38~~ . -~OOQ ~~ 1~ 0!'0 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-10-6-10 

Worksheet: 
Calculations for Using U,e TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.q 
4. The hazard index (sum of the hazard quotients} cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-0S for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in ~7 above, then the cleanup level for TPH has not been met. 

l I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RfD OCPF Residential Commercial Industrial Mol. Frac Effect. Sol. OF Conc.@well 
-
Compound (mg/kg) (mg/kg .. day) (kg"day/mg) HQ Risk HQ Risk HQ Risk (percent} (mg/I) (mg/I) 

Aliphatics 
EC5-6 1 

EC >6-8 I 1 

EC >8-10 1 

EC>10-12 
- 1 

EC >12-16 1 

EC >16-21 231 0.30 0.0000003 1 0.000000 

a~:.=~~ -~T>"".'.TaT '- 0.06 0:05 0.01 0.00 

Aromatics 
1---

EC>S-10 1 

EC >10-12 1 

EC >12-16 1 

EC >16- 21 1 

EC >21-35 468 0.69 0.00455 1 0.0046 

Total,_litQ!Jlafl:C,-.c~ .,;,;~ '. ' ~ .. ;~~~ 0.03 .. 
Benzene 0.075 0.029 2.18E-09 5.44E-10 1.66E-10 0.00 0.6 1 0.61 

c-PAHs 0.134 7.3 9.78E-07 2.45E-07 7.45E-08 

Ethylbenzene 0.o75 0.10 0.00 0.00 0.00 

Toluene 1.8 0.20 0.00 0.00 0.00 O.Q1 3.6 1 3.600 

Xyl&nes 0.075 2.00 0.00 0.00 0.00 

Totalfli~flljtl~!~X ~i'~~6~ 0.03 0.19 0.05 0.00 

;J #it~:i;f~t ~ .J"9~ ~@9;~ il!l./!Q.E-,gz ~.,:,l;9:06 C~E...oz I~ i,J~. '1).__Q1 ~ !;47E-08 ... ,r.ooopo ,c· t-{~ ~ ·{;iff'~'.µ ,... - . 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy;. In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)"' 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine !he hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.o; 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x1 OE-06 for residential land use or 1x1 OE-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1 x1 OE-05 for any land use. 
7. The "concentration at the well" cannot excee<l 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3.7 above, then the cleanup level for TPH has not been met. 

I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RfO OCPF Residential Commen:lal Industrial Mol. Frac Effect. Sol. OF Conc.@well 

Compound (mg/kg) (mg/kg*day} (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mgfl) 
Aliphatics 
EC5-6 20 

EC >6 -8 20 
EC >8 -10 20 

·---
EC >10 ·12 20 
EC >12 -16 20 

EC >16-21 231 0.30 0.0000003 20 0.000000 
·q·· • . ~~· -~ ::.••.2-3.1 0.06 0.05 0.01 0.00 -... ·-·----

Aromatics 
EC >8-10 20 

EC >10 -12 20 
EC >12-16 20 
EC>16-21 20 
EC >21-35 

... ___ 
0.69 0.00455 20 0.0002 468 

~- '". i:/.:. .' r;,:.'iaM 0.03 ~= .. 
Benzene 0.075 0.029 2.18E-09 5.44E-10 1.86E-10 0.00 0.6 20 0.03 
c-PAHs 0.134 7.3 9.78E-07 2.45E-07 7.45E·08 
Ethyl benzene 0.075 0.10 0.00 o.oo 0.00 

Toluene 1.8 0.20 0.00 0.00 0.00 0.01 3.6 20 0.180 
Xylenes 0.075 2.00 0.00 0.00 0.00 

if«ill .'1~11.)attc;ff!l~~tX ,~. lf,,.:'~I! O.o3 0.19 0.05 0.00 

".""";,(°'.7"~,'.TI,l~J!I ~~~ .JMl{IE:~Z I :!>6 1112~.Qli ~.;gj ~~1~ ~ijQOQ,O ·- ilii ~ :z 

*Note: This worksheet calculates MeUiods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-9-0-1 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

I 
1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone'' column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.Q 
4. The hazard index {sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1 x1 OE-06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
6. The risk for the total cannot exoeed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. I 

I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

SollConc. RfD OCPF Residential Commercial Industrial Mol. Frac Effect. Sol. OF Conc.@well 

Compound (mg/kg} (mglkg"day) {kg"day/mg) HQ Risk HQ Risk HQ Risk (percent) (mgn) (mgfl} 

Aliphatics 
EC5-6 1 

EC>6·8 1 -- EC >8-10 - 1 
EC >10-12 137 0.16 0.0041 1 0.00411 
EC >12-16 145 0.13 0.00008 1 0.00008 
EC >16-21 - - 0.32 0.0000003 1 0.000000 463 

1r9ta~~~1t1c;·· "~:;i~ ~st~45 0.06 0.16 0.04 0.00 

Aromatics 
EC >8-10 1 

EC>10-12 0 0.00 0.0 1 0.000 
EC >12-16 0 0.00 0.00 1 0.000 
EC >16-21 89 0.09 0.044 1 0.0440 
EC >21-35 396 0.30 · 0.00201 1 0.0020 

T~taJ j'i:pma!jf ~ 0.03 
Benzene 0.07 0.029 2.03E-09 5.0SE-10 1.55E-10 0.00 0.3 1 0.29 

c-PAHs 0.989 7.3 7.22E-06 1.SOE-06 5.SOE-07 
Ethylbenzene 0.07 0.10 0.00 0.00 0.00 
Toluene 0.098 0.20 0.00 0.00 0.00 0.00 0.1 1 0.102 
Xylenes 0.07 2.00 0.00 0.00 0.00 

Toijltaro~tl~;~-* "":-'"'"1as 0.03 0.20 0.05 0.00 

,~nv ;~i '",,r.il1f ~ Tc,Jiil ,·~ !1, j'Cf.3~ W?~E~ ~~~ ~Aflf~ ;~.- ,,. o,,o~ ~~Mij,:01 .. 1.00.QOO :M~l~ .. ~ ,r.J;ill~f~Y~~ 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH levef in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP••::i'-0-1 

Worksheet: --
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil•to•Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. 
4. The hazard index (sum of the hazard quotients} cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at lhe well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 6 6 7 8 9 10 11 12 13 
Soll Cone. RfO OCPF Residential Commerclal Industrial Mor. Frac Effect. Sol. OF Conc.@well 

Compound (mg/kg) (mg/kg*day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 

Aliphatics ... --
EC5-6 20 

EC >6-8 20 
EC>8-10 20 

EC>10-12 137 0.16 0.0041 20 0.00021 

EC>12-16 145 0.13 0.00008 20 0.00000 
EC >16-21 463 0.32 0.0000003 20 0.000000 

'll!: 0.06 0.16 0.04 0.00 

Aromatics 
EC >8-10 20 

EC >10-12 0 0.00 0.0 20 0.000 

EC>12-16 0 0.00 0.00 20 0.000 

EC >16-21 89 0.09 0.044 20 0.0022 

EC >21 • 35 396 0.30 0.00201 20 0.0001 

: taC.~fotnatlc/1',:1'.;f!- f 0.03 

Benzene 0,07 0.029 2.03E-09 5.0SE-10 1.55E-10 0.00 0.3 20 0.01 

C•PAHs 0.989 7.3 7.22E-06 1.SOE-06 5.50E-07 

0.07 0.10 0.00 0.00 0.00 

0.098 0.20 0.00 0.00 0.00 0.00 0.1 20 0.005 

2.00 0.00 0.00 

0.03 0.00 
., 'ii:;if,1[ ~ i fSo!;:91 jl.«.lQOO~ 112 ~~ 

I 
wNote: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the roundwater for individual substances such as the "BETX" compounds. 
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TP-5-6-10 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater}* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.Q 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1 x1 OE-06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Soll Cone. RfO OCPF Residential Commercial Industrial Mol. Frac Effect Sol. DF Cone.@well 

Compound (mg/kg) (mglkg*day) (kg"day/mg) HQ Risk HQ Risk HQ Risk {percent) (mg/I) (mg/I) 

Aliphatics 
EC5-6 - 1 

-EC >6-8 I 1 
EC >8-10 1 

EC >10-12 1 
- EC >12 -16 0.03 0.00002 1 0.00002 419 

EC >16-21 442 0.02 0.0000000 1 0.000000 

~!lllti,~il: ~ .. ,$· ss:1 0.06 0.18 0.04 0.00 
Aromatics 

EC >8-10 1 
EC>10-12 73 0.01 0.2 1 0.202 

EC>12-16 2300 I 0.22 1.28 1 1.276 

EC>16-21 5590 0.42 0.215 1 0.2153 

EC >21-35 4950 0.30 0.00195 1 0.0020 

Totafitti>i'nalfc~~~i«±. 0.03 . 
Benzene 0.115 0.029 3.34E-09 8.34E·10 2.54E-10 0.00 0.0 1 0.04 

c-PAHs 639 7.3 4.66E-03 1.17E-03 3.55E-04 
Ethyl benzene 0.115 0.10 0.00 0.00 0.00 
Toluene 1.2 0.20 0.00 0.00 0.00 0.00 0.1 1 0.097 

Xylenes 0.115 2.00 0.00 0.00 0.00 

T<!~faloma~~;~l:'B;,i,X; ~~~tu 0.03 5.38 1.35 0.12 

wr:~'1\i!lll-~:t'f4t'9Pl ,;..bi!'IJi,56 11"':~~ilf-'-Qf ~ .• :t,~9.:.1 ~t'.117'.$.:0J ~i!G ~~ 1i:oll • . ;;,:.5l!3".·~-·,~· :~ ~.!.~i~~ , 1~JI 

I 
·Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 

P~qe 1 



Tf'-~-10 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil•to•Groundwater)* 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1. q 
4. Ttte hazard index (sum of the hazard quotients} cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x1 OE-06 for residential land use or 1 x1 OE-05 for commercial or industrial. 
S. The risk for the total cannot exceed 1x1 OE-05 for any land use. 
7. The "concentration at the well" cannot exceed 1. 0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been met. 

I I 

1 2 3 4 5 6 7 8 9 10 11 12. 13 
Soll Cone. Rm OCPF Rei.identlal Commercial Industrial Mol.Frac EffeclSol. DF Conc.@well 

Compound (mgfkg) {mg/kg*day) (kg•day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I} (mg/I) 
Aliphatics 
EC5·6 20 

EC>6· 8 20 
EC>8-10 20 

EC>10·12 20 
EC >12-16 419 0.03 0.00002 20 0.00000 

EC >16-21 442 0.02 0.0000000 20 0.000000 -~~··~ 0.06 0.18 0.0-4 0.00 
Aromatics 

EC >8 -10 20 
EC >10-12 73 0.01 0.2 20 0.010 
EC >12-16 2300 0.22 1.28 20 0.064 
EC>16-21 .--·5590 0.42 0.215 20 0.0108 
EC >21-35 4950 0.30 · 0.00195 20 0.0001 

t,(jtal_·lil'o1na:uc <>n:, ... . .12903 0.03 
Benzene 0.115 0.029 3.34E-09 8.34E-10 2.54E-10 0.00 0.0 20 0.00 

C•PAHs 639 7.3 4.66E·03 1.17E-03 3.55E-04 
Ethylbenzene 0.115 0.10 0.00 0.00 0.00 
Toluene 1.2 0.20 0.00 0.00 0.00 0.00 0.1 20 0.005 

Xylenes 0.115 2.00 0.00 0.00 0.00 
T~qi:-~ffl!l~:., .. ,-•JJ.• *' r-,~~ 0.03 5.38 1.35 0.12 

-~:~:r?~~~:JJ9~ ~~·.~-~ ,.:"'_.(6.Ji~ ~~~ ·1s1t1lliOlf ~~~ l~~!i~~ '~f:Q.CB.lP.~ ~.~-~ 
*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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TP-2-6-10 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)* 

I 
1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and lhe "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.!l 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mgfl total TPH. 
8. If any exceedence occurs in 3-7 above, then the deanup level for TPH has not been met. - - I 

I I 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Soll Cone. RfD OCPF Res Iden ti al Commercial Industrial Mol. Frac Effect Sol. DF Conc.@well -- - -- --
Compound (mgfkg} (mgfkg•day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mgfl) 

Aliphatics 
EC5-6 1 

EC >6· 8 
-

1 
EC >8-10 I 1 

EC >10 -12 1 ·- .,~~ 

EC >12-16 150 0.02 0.00001 1 0.00001 
- EC>16-21 

- 0.01 0.0000000 1 0.000000 122 
]<\til'i°Jle_ti~'3!c ~ · ':, '( : ,r---, "" ....... :~n 0.06 0.06 0.01 0.00 

Aromatics 
EC >8-10 1 

EC >10-12 376 0.07 1.7 1 1.717 

EC >12-16 1260 0.20 1.16 1 1.157 

EC >16-21 3030 0.38 0.193 1 0.1931 
._ 

EC >21-35 3280 0.32 0.00214 1 0.0021 

Totalji~J!t~(c;:. )ki;; ... .• 0.03 
Benzene 0.073 0.029 2.12E-09 5.29E-10 1.61E-10 0.00 0.0 1 0.04 

c-PAHs 730 7.3 5.33E-03 1.33E-03 4.06E-04 
Ethylbenzene 0.87 0.10 0.00 0.00 0.00 - 0.00 0.00 0.1 1 0.058 Toluene 0.43 0.20 0.00 0.00 
Xylenes 3.6 2.00 0.00 0.00 0.00 

T<>~J-.«~rn,u.c;t~~ ~~? 0.03 3.31 0.83 0.08 

=~__;_;~·.~~::,To.~! irx~ii ,~1G_3_~~3 :·~~J~ :J~3.EZO.a. ~·t~U;Q8 · - ·- ;,ii,. } j~~OQQ .~~ - ·~!{~.2 
T ,.~;:: 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to..groundwater." Other possible pathways, such as vapor and surface water 
must be considered ( see ~Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mgfL, 
there cannot be exceedance in the groundwater for individual substances such as !he "BETX" compounds. 
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TP-;c:;-6-10 

Worksheet: 
Calculations for Using the TPH Interim Policy (Two Pathways: Human Health and Soil-to-Groundwater)" 

1. As in "Calculations for Using the TPH Interim Policy" example put the soil concentrations in the "Soil Cone" column. 
2. Examine the hazard index and risk for each land use you wish to use, for each chemical or fraction, and the "Cone. at the well." 
3. Hazard quotients for individual substances or fractions cannot exceed 1.~ 
4. The hazard index (sum of the hazard quotients) cannot exceed 1.0 
5. The risk for individual substance or fractions cannot exceed 1x10E-06 for residential land use or 1 x10E-05 for commercial or industrial. 
6. The risk for the total cannot exceed 1x10E-05 for any land use. 
7. The "concentration at the well" cannot exceed 1.0 mg/L total TPH. 
8. If any exceedence occurs in 3-7 above, then the cleanup level for TPH has not been mel 

I 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Soil Cone. RfD OCPF Resldentlal Commercial Industrial Mo!. Frac Effect. Sol. DF Conc.@well 

Compound {mg/kg) (mglkg*day) (kg*day/mg) HQ Risk HQ Risk HQ Risk (percent) (mg/I) (mg/I) 
Aliphatics 
EC5-6 20 

EC >6-8 20 
EC>8-10 20 

EC >10-12 20 
EC >12-16 150 0.02 0.00001 20 0.00000 
EC>16-21 122 0.01 0.0000000 20 0.000000 

TJ.§!a~~~ : . I' : ~ . ··, :2j2- 0.06 0.06 0.01 0.00 
Aromatics 

EC >8-10 20 
EC >10-12 376 0.07 1.7 20 0.086 
EC >12-16 1260 0.20 1.16 20 0.058 
EC >16-21 3030 0.38 0.193 20 0.0097 
EC >21 -35 3280 I I 0.32 0.00214 20 0.0001 

0.03 

Benzene 0.073 0.029 2.12E-09 5.29E-10 1.61E-10 o.oc 0.0 20 0.00 

C•PAHs 730 7.3 5.33E-03 1.33E-03 4.06E-04 
Ethylbenzene 0.87 0.10 0.00 0.00 0.00 

Toluene 0.43 0.20 0.00 0.00 0.00 0.1 20 0.003 

Xylenes 3.6 2.00 0.00 0.00 

; . ~ ,~WM~ 0.03 3.31 
.,.~IK'Z_~ 

*Note: This worksheet calculates Methods B and C soil cleanup levels for TPH for two pathways: 
"direct contact human health" and "soil-to-groundwater." Other possible pathways, such as vapor and surface water 
must be considered (see "Interim Policy"). In Addition to not exceeding a TPH level in the groundwater of 1.0 mg/L, 
there cannot be exceedance in the groundwater for individual substances such as the "BETX" compounds. 
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Appendix J 

TCLP and SPLP Analytical Reports 



SPLP SBMIVOLAT:CLE SURROGATE RECOVERY SUMMARY 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Matrix: Soil QC Report No: CY88-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Client J:D NBZ PBP TPH PBL 2PP TSP 

Method Blank 73.4% 69.6% 80.2% 71..0% 85.6% 59.1% 

Lab Control 81.5% 77 .2% 85.7% 70.4% 87.2% 73.3% 

TP-40-0-1 74 .0% 74.4% 84.2% 68.3% 82.9% 62.9% 

TP-49-6-10 74 .1% 73.4% 96.0% 68.9% 86.6% 77 .2% 

TP-61-2-3 76.2% 77.5% 80.4% 70.2% 87.6% 63.6% 

TP-61-2-3-MS 74.4% 77 .4% 85.8% 65.5% 81.6% 64 .5% 

LCS/MB LIMITS 

(NBZ) Nitrobenzene-d5 (50-101) 

(FBP) = 2-Fluorobiphenyl (44-104) 
(TPH) = p-Terphenyl-dl4 (59-116) 

(PHL) = Phenol-dS (25-100) 

(2FP} 2-Fluorophenol (32-100) 

(TBP} 2,4,6-Tribromophenol (27-120} 

(2CP} 2-Chlorophenol-d4 (47-103) 

(DCB) 1,2-Dichlorobenzene-d4 (34-104) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CY88 FORM-II SVOA-1 

2CP 

79.H 
81.H 
80.2% 
81.4% 
82.7% 
77.4% 

QC LIMITS 

(30-113) 
(20-129) 
(30-134) 
(10-101) 

(10-lll) 
(10-134) 

(10-129) 

(35-100) 

DCB TOT OUT 

64.2% 0 

67.5% 0 

66.8% 0 

67.0% 0 

67.8% 0 

63.2% 0 



ORGANICS ANALYSXS DATA SHEET 
SPLP Semivolatiles by GC/MS 

Page 1 of 1 

Lab Sample ID: CY88-MB 
LIMS ID: 01-5489 
Matrix: Soil 
Data Release Authorized~ 
Reported: 04/25/01 

Date extracted: 04/18/01 
Date analyzed: 04/19/01 

Instrument: FINNS 

CAS Number 

91-20-3 
91-57-6 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Sample No: Method Blank 

QC Report No: CY88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

A:naly te 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Sample Amount: 100 rnL 

Final Extract Volume: 1.0 mL 
Dilution Factor: 1:1 

ug /L 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
so u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Indeno(l,2,3-cd)pyrene 10 u 
Dibenzo(a,h)anthracene 10 u 
Benzo(g,h,i)perylene 10 u 

Semivoiatiles Surrogate Recovery 

dS-Nitrobenzene 73.4% ds-Phenol 71.0% 

2-Fluorobiphenyl 69.6% 2-Fluorophenol 85.6% 

d14-p-Terphenyl 80.2% 2,4,6-Tribromophenol 59.1% 

d4-1,2-Dichlorobenzene 64.2% d4-2-Chlorophenol 79.3% 

FORM-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS .ANALYSIS DATA SHEET 
SPLP Sem:i.volatiles by GC/MS 
Page 1 of 1 

Sample No; TP-40-0-1 

Lab Sample ID: CY88A QC Report No: CY88-KeIUledy Jenks Consultants 
Tacoma Metals LIMS ID: 01-5489 Project: 

Matrix: Soil 996098.00 

Data Release Authorizedf?'r-f Date Sampled: 
Reported: 04/25/01 Date Received: 

10/13/00 
10/16/00 

Date extracted: 04/18/01 
Date analyzed: 04/19/01 

Instrument: FINNS 

Sample Amount: 100 mL 

Final Extrac't Volume: 1. 0 mL 

Dilution Factor: 1:1 

CAS Number Anal:t:te ug/L 
91-20-3 Naphthalene 10 u 
91-57-6 2-Methylnaphthalene J.0 u 
208-96-8 Acenaphthylene 10 u 
83-32-9 Acenaphthene 10 u 
132-64-9 Dibenzofuran 10 u 
86-73-7 Fluorene 10 u 
87-86-5 Pentachlorophenol 50 u 
85-01-8 Phenanthrene 10 u 
120-12-7 Anthracene 10 u 
206-44-0 Fluoranthene 10 u 
129-00-0 Pyrene 10 u 
56-55-3 Benzo(a)anthracene 10 u 
218-03.-9 Chrysene 10 u 
205-99-2 Benzo(b)fluoranthene 10 u 
207-08-9 Benzo(k)fluoranthene 10 u 
50-32-8 Benzo(a)pyrene 10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 10 u 
53-70-3 Dibenzo(a,h)anthracene 10 u 
191-24-2 Benzo(g,h,i)perylene 10 u 

Semi volatiles Surrogate Recova~ 

dS-Nitrobenzene 74.0% dS-Phenol 68.3% 

2-Fluorobiphenyl 74.4% 2-Fluorophenol 82.9% 

dl4-p-Terphenyl B4.2% 2,4,6-Tribromophenol 62.9% 

d4-1,2-Dichlorobenzene 66.8% d4-2-Chlorophenol 80.2% 

ANALYTICAL /& 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
SPLP Semivolatiles by GC/MS 
Page 1 of l 

Lab Sample ID: CY88B 
LIMS ID: 01-5490 
Matrix: Soil 

Sample No: TP-49-6-10 

QC Report No: 
· Project: 

CY88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
10/17/00 
10/18/00 

Data Release Authorize~~ Date Sampled: 
Reported: 04/25/01 Date Received: 

Date extracted: 04/18/01 
Date analyzed: 04/19/01 

Instrument: FINNS 

CAS Number 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Analy te 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Aeenaphthene 
Dibenzofuran 
Fluorene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Sample Amount: 100 mL 
Final Extract Volume; 1.0 mL 

Dilution Factor: 1:1 

u g:/L 
10 U 
10 u 
10 u 

230 
71 

140 

so u 
150 

15 
23 
18 
10 u 
io u 
10 u 
10 u 
10 u 

Indeno(l,2,3-cd)pyrene 10 u 
Dibenzo(a,h)anthracene 10 u 
Benzo(g,h,i)perylene 10 u 

Semi volatiles Surrogate Recove~ 

dS-Nitrobenzene 74.1% dS-Phenol 68 . 9% 

2-Fluorobiphenyl 73.4% 2-Fluorophenol 86.6% 

dl4-p-Terphenyl 96.0% 2,4,6-Tribromophenol 77.2% 

d4-l,2-Dichlorobenzene 67.0% d4-2-Chlorophenol 81.4% 

FORM-1 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
SPLP Semivolatiles by GC/MS 
Page 1 of 1 

Lab Sample ID: CY88C 
LIMS ID: 01-5491 
Matrix: Soil 
Data Release Authorized~ 
Reported: 04/25/01 · 

Date extracted: 04/18/01 
Date analyzed: 04/19/01 

Instrument: FINNS 

CAS Number 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
87-86-5 
85-01-B 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Sample No: TP-61-2-3 

QC Report No: 
Project: 

CYBB-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

Sample, Amount: 100 mL 
Final Extract Volume: 1.0 mL 

Dilution Factor: 1:1 

Anal.Y:te ug/L 
Naphthalene 10 u 
2-Methylnaphthalene 10 u 
Acenaphthylene 10 u 
Acenaphthene 10 u 
Dibenzofuran 10 u 
Fluorene 10 u 
Pentachlorophenol so u 
Phenanthrene 10 u 
Anthracene 1.0 u 
Fluoranthene 10 u 
Pyrene 10 u 
Benzo(a)anthracene 10 u 
Chrysene 10 u 
Benzo(b)fluoranthene 10 u 
Benzo{k)fluoranthene 10 u 
Benzo(a)pyrene 10 u 
Indeno(l,2,3-cd)pyrene 10 u 
Dibenzo(a,h)anthracene 10 u 
Benzo(g,h,i)perylene 10 u 

Semi volatiles Surrogate Recove!:l:'. 

dS-Nitrobenzene 76.2% d5-Phenol 70.2% 

2-Fluorobiphenyl 77.5% 2-Fluorophenol 87.6% 

d14-p-Terphenyl 80.4% 2,4,6-Tribromophenol 63.6% 

d4-1,2-Dichlorobenzene 67.8% d4-2-Chlorophenol 82.7% 

FORM-l 

ANALYTICAL -~,a 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
SPLP Semivolatiles by GC/MS 
Pagel of 1 

Lab Sample ID: CY88C-MS 
LIMS ID: 01-5491 
Matrix: Soil 
Data Release Authorized:~ 
Reported: 04/25/01 

Date extracted: 04/18/01 
Date analyzed: 04/19/01 

Instrument: FINNS 

CAS Number 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Sample No: TP-61-2-3 
MATRIX SPIKE 

QC Report No: 
Project: 

CY88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

Sample Amount: 100 mL 
Final Extract Volume: 1.0 mL 

Dilution Factor: 1:1 

Analy te ugLL 
Naphthalene 10 u 
2-Methylnaphthalene 10 u 
Acenaphthylene 10 u 
Acenaphthene 10 u 
Dibenzofuran 10 u 
Fluorene 10 u 
Pentachlorophenol 
Phenanthrene 10 u 
Anthracene 10 u 
Fluoranthene 10 u 
Pyrene 10 u 
Benzo(a)anthracene 10 u 
Chrysene 10 u 
Benzo(b)fluoranthene 10 u 
Benzo(k)fluoranthene 10 u 
Benzo(a)pyrene 10 u· 
Indeno(l,2,3-cd)pyrene 10 u 
Dibenzo(a,h}anthracene 10 u 
Benzo(g,h,i}perylene 10 u 

Semi volatiles Surrogate Recove;y 

dS-Nitrobenzene 74.4% dS-Phenol 65.5% 
2-Fluorobiphenyl 77.4% 2-Fluorophenol 81.6% 
dl4-p-Terphenyl 85.8% 2,4,6-Tribromophenol 64.5% 
d4-1,2-Dichlorohenzene 63.2% d4-2-Chlorophenol 77 .4% 

FORM-l 

ANALYTICAL I& 
RESOURCES~ 
INCORPORATED 



ORGANI:CS ANALYSIS DATA SHEET 
SPLP Semi.volatiles by GC/MS 

Lab Sample ID: CY88C 
LIMS ID: 01-5491 
Matrix: TCLP Extract 

Data Release Authorized: 
Reported: 04/24/01 

Sample No: 

QC Report No: 
Project: 

Date Received: 

TP-61-2-3 

CY88-Kennedy Jenks Consultants 

Tacoma Metals 
996098.00 
11/16/00 

MATRIX SPIKE RECOVERY 
Date extracted: 04/18/01 Date Analyzed: 04/19/01 

CONST:ITUENT 

MATRIX SPIY-B 

Pentachlorophenol 

Values reported in ug/L 

SAMPLE 
VALUE 

<: 50.0 

SPIKE 
VALUE 

501 

FORM-III 

SPIKE 
ADDED 

562 

!t 
RBCOVBRY 

89.1% 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 



ORGANiCS ANALYSiS DATA SHEET 
SPLP Semivolatiles by GC/MS 

Lab Sample ID: CY88LCS 
LIMS ID: 01-5489 
Matrix: SPLP Extract 

Data Release Authorized~{ 
Reported: 04/23/01 

Date extracted: 04/18/01 

LABORATORY CONTROL SAMPLE 

CONSTITUENT 

Pentachlorophenol 

QC Report No: CY88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Analyzed: 04/19/01 

SPIKE 
VALUE 

486 

SPIKE 

AMT 

562 

% 
RECOVERY 

86.4% 

Sp ike Blank Surrogate Recovery 

d5-Nitrobenzene 
2-Fluorobiphenyl 
d14-p-Terphenyl 
d4-1,2-Dichlorobenzene 

Values reported in ug/L 

81.5% 

77.2% 
BS. 7% 
67.5% 

dS-Phenol 
2-Fl.uorophenol 
2,4,6-Tribromophenol 
d4-2-Chlorophenol 

FORM-III 

70.4% 

87.2% 
73 .3% 

81.1% 

ANALYTICAL • . 
RESOURCES g 
INCORPORATED 



SOIL 8270 TCLP PNA SURROGATE RECOVERY SUMMARY 

Matrix: Soil 

LIMB :ID Client ID 

01-5492 Method Blank 
OJ.-5492 Lab Control 
01-5492 TP-40-0-1 
01-5493 TP-49-6-10 
01-5494 TP-61-2-3 
01-5494 TP~61-2-3-MS 

(TPH) = d14-p-Terphenyl 
{DPH) ~ dlO-Diphenyl 

QC Report No: CYSS-Kennedy Jenks Consultants 

TPB 

102% 
90% 
95% 
98% 
89% 
85% 

Project: Tacoma Metals 
996098.00 

DPH 

87% 
84% 

82% 

83% 
81% 
81% 

LCS/MB LIMITS 

(30-160) 

(30-160) 

TOT 
OUT 

0 

0 
0 

0 

0 

0 

QC LIMITS 

(30-160) 
(30-160) 

D Surrogate Compound diluted out 

· Page 1 for CY88 FORM-II 8270 TCLP PNA 

ANALYTICAL . 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
TCLP Semivolatiles by GC/MS 
Page 1 of l 

Lab Sample ID: CY88-MB 
LIMS ID: 01-5492 
Matrix: Soil 
Data Release Authorized~ 
Reported: 04/20/01 

Date extracted: 04/18/01 
Date analyzed: 04/19/01 

Instrument: FINN2 

CAS Number 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
132-64-9 
B6-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Sample No: Method Blank 

QC Report No: 
Project: 

CY88-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: NA 

Date Received: NA 

Anal:i:te 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 

Sample Amount: 100 mL 
Final Extract Volume: 1.0 mL 

Dilution Factor: 1:1 

ugLL 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1.0 u 
10 u 
1·0 u 
10 u 
10 u 

Indeno(l,2,3-cd)pyrene 10 u 
Dibenzo(a,h)anthracene 10 u 
Benzo(g,h,i)perylene 10 u 

Semivolatiles Surro2ate Recove!)[ 

d14-p-Terphenyl 
dlO-Diphenyl 

FORM-1 

102% 
87.2% 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
TCLP Semivolatiles by GC/MS 
·eage l of 1 

Lah Sample ID: CY88D 
LIMS ID: 01-5492 
Matrix: Soil 
Data Release Authorized~~ 
Reported: 04/20/01 

Date extracted: 04/18/01 
Date analyzed: 04/19/01 

Instrument: FINN2 

CAS Number 
91-20-3 
9l.-57-6 

208-96-8 
83-32-9 
132-64-9 
86-73-7 
85-01-B 
120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 

207-08-9 
50-32-8 
193-39-5 
53-70-3 

191-24-2 

Sample No: TP-40-0-1 

QC Report No: 
Project: 

CY88-Kermedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 10/13/00 
Date Received: 10/16/00 

Sample.Amount: 100 mL 
Final Extract Volume: 1.0 mL 

Dilution Factor: l:l 

Anal~te ug_fL 
Naphthalene J.0 u 
2-Methylnaphthalene 10 u 
Acenaphthylene 10 u 
Acenaphthene 10 u 
Dibenzofuran 10 u 
Fluorene 10 u 
Phenanthrene J.0 u 
Anthracene 10 u 
Fluoranthene 10 u 
Pyrene 10 u 
Benzo(a)anthracene 10 u 
Chrysene 10 u 
Benzo(b)fluoranthene 10 u 
Benzo(k)fluoranthene 10 u 
Benzo(a)pyrene 10 u 
Indeno(l,2,3-cd)pyrene l.O u 
Dibenzo(a,h)anthracene 10 u 
Benzo(g,h,i)perylene 10 u 

Semivolatiles Surrogate ReCOV8!)". 

dl4-p-Terphenyl 
dlO-Diphenyl 

FORM-1 

95.2% 
81.6% 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
TCLP Semivolatiles by GC/MS 
Page 1 of 1 

Sample No; TP-49-6-10 

Lab Sample ID: CY88E QC Report No: 
LIMS ID: 01-5493 Project: 

CY88-Kennedy Jenks Consultants 
Tacoma Metals 

Matrix: Soil 996098.00 
Data Release Authorized~ Date Sampled: 
Reported: 04/20/01 Date Received: 

10/17/00 
10/18/00 

Date extracted: 04/18/01 
Date analyzed: 04/19/01 

Instrument: FINN2 

Sample Amount: 100 mL 

Final Extract Volume: 1.0 mL 
Dilution Factor: 1:1 

CAS Number Anal:i::te u g/ L 

91-20-3 Naphthalene 10 u 
91-57-6 2-Methylnaphthalene 15 

208-96-8 Acenaphthylene 10 u 
83-32-9 Acenaphthene 300 

132-64-9 Dibenzofuran 110 

86-73-7 Fluorene 180 

85-01-8 Phenanthrene 190 

120-12-7 Anthracene 20 

206-44-0 Fluoranthene 28 

129-00-0 Pyrene 18 

56-55-3 Benzo(a)anthracene 10 u 
218-01-9 Chrysene 10 u 
205-99-2 Benzo(b)fluoranthene 10 u 
207-08-9 Benzo(k)fluoranthene 10 u 
50-32-8 Benzo(a)pyrene 10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 10 u 
53-70-3 Dibenzo{a,h)anthracene 10 u 
191-24-2 Benzo(g,h,i)perylene 10 u 

Semivolatiles Surrogate Recovery 

d14-p-Terphenyl 97.6% 
dlO-Diphenyl 83.2% 

FORM-1 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHJ!lET 
TCLP Semivolatiles by GC/MS 
Page 1 of 1 

Sample No: TP-61-2-3 

Lab Sample ID: CY88F QC Report No: 
LIMS ID: 01-5494 Project: 

CY88-Kennedy Jenks Consultants 
Tacoma Metals 

Matrix: Soil 996098.00 

Data Release Authorized~ Date Sampled: 
Reported: 04/20/01 Date Received: 

11/15/00 
11/16/00 

Date extracted: 04/18/01 
Date analyzed: 04/19/01 

Instrument: FINN2 

Sample, Amount: 100 mL 

Final Extract Volume: 1.0 mL 
Dilution Factor: l:l 

CAS Number Anall:'.:te 
91-20-3 

91-S7-6 
208-96-8 
83-32-9 
132-64-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-B 

193-39-5 
53-70-3 
191-24-2 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b}fluoranthene 
Benzo(k}fluoranthene 
Benzo(a}pyrene 
Indeno(l,2,3-cd}pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

Semivolatiles Surrogate 

dl4-p-Terphenyl 
dlO-Diphenyl 

Reeove!Y 

88.8% 
80.8% 

FORM-1 

ug/L 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

ANALYTICAL & 
RESOURCES"1J/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
TCLP Semivolatiles by GC/MS 

Lab Sample ID: CY88F 
LIMS ID: 01-5494 
Matrix: TCLP Extract 

Data Release Authorized~ 
Reported: 04/20/01 

MATRIX SPIKE RECOVERY 
Date extracted: 04/18/01 

CONSTITUENT 

MATRIX SPIKE 

Naphthalene 
Acenaphthene 
Fluoranthene 
Benzo(a)anthracene 

Values reported in ug/L 

Sample No: 

QC Report No: 
Project: 

Date Received: 

Date Analyzed: 

SAMPLE 
VALUE 

< 10.0 

< 10.0 

< 10.0 

< 10.0 

TP-61.-2-3 

CY88-Kennedy Jenks 
Tacoma Metals 
996098.00 
11/16/00 

04/19/01 

SPIKE SPIKB 
VALUE ADDED 

205 250 
205 250 

210 250 

209 250 

FORM-III 

Consultants 

\ 
RECOVERY 

82.0% 

82.0% 
84 .0% 
83.6% 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
TCLP Semivolatiles by GC/IIIS 
Pagel of 1 

Sample No: TP-61-2-3 
MATRIX SPIKE 

Lab Sample ID: CY88F-MS QC Report No: 
LIMS ID: 01-5494 Project: 

CY88-Kennedy Jenks Consultants 
Tacoma Metals 

Matrix: Soil 996098.00 
Data Release Authorized~ Date Sampled: 
Reported: 04/20/01 Date Received: 

J.J./15/00 
11/16/00 

Date extracted: 04/18/01 
Date analyzed: 04/19/0l 

Instrument: FINN2 

Sampl~ Amount: 100 mL 
Final Extract Volume: 1.0 mL 

Dilution Factor: l:l 

CAS Number Anal~te 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
l.32-64-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b}fluoranthene 
Benzo(k}fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo{a,h)anthracene 
Benzo(g,h,i)perylene 

Semivo1atiles Surrogate 

dl4-p-Terphenyl 
dlO-Diphenyl 

Recovery 

84. 8% 

80.8% 

FORM-1 

ug/L 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

ANALYTICAL ta\ 
RESOURCES '8,/ 
INCORPORATED 



ORGAN~CS ANALYSIS DATA SHEET 
TCLP Semivolatiles by GC/MS 

Lab Sample ID: CY88SB 
LIMS ID: 01-5492 
Matrix: TCLP Extract 

QC Report No: CY88-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 04/20/01 

Date extracted: 04/18/01 

LABORATORY CONTROL SAMPLE 

CONSTITUENT 

Naphthalene 
Acenaphthene 
Fluoranthene 
Benzo(a)anthracene 

Date Analyzed: 04/19/01 

SPIKE SPIKE 
VALUE AMT 

215 250 
216 250 
202 250 

219 250 

Sp ike Blank Surrogate Recovery 

d14-p-Terphenyl 
dlO-Diphenyl 

Values-reported in ug/L 

90.4% 
84.0% 

FORM-III 

% 
RECOVERY 

86.0% 
86.4% 
80.8% 
87.6% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



Page 1 of 1 

Susan Snyder 

From: "Dean Malte" <DeanMalte@KennedyJenks.com> 
To: <susan@arilabs.com> 
Cc: "Amanda Aldersley" <AmandaAldersley@KennedyJenks.com> 
Sent: Monday, April 09, 2001 3:15 PM 
Subject: Tacoma Metals 
Susan--

We need to perform the following analyses for the Tacoma Metals soil 
samples 
listed below. I listed the previous ARI job number for each sample. 
We'd 
like to get these going as soon as possible (but with a standard turn 
around). 

SPLP and TCLP analysis for lead: 

TP-16-2-3 CM33 
TP-39-0-1 CI18 
TP-40-2-3 CI18 
TP-43-2-3 CI62 
TP-61-0-l CL62 

SPLP and TCLP analysis for PAHs: 

TP-40-0-1 CI18 
TP-49-6-10 CI62 
TP-61-2-3 CL62 

I will be out of the office tomorrow and Wednesday, but you can 
contact 
Amanda Aldersley with any questions. Thank you. 

-Dean Malte 

4/9/01 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

April23,2001 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: CY63 

Dear Mr. Schreiner: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Five soil samples were retrieved from archives on April 9, 2001 per your 
request. The samples had been archived at --l 8°C and were in good condition. The samples 
were analyzed for TCLP & SPLP lead referencing EPA methods 1311 /1312/60 I 0. 

Samples were prepped on 4/16/0 and analyzed on 4/18/01. There were no analytical 
complications noted during these analyses. 

Quality control analysis results are included for your review. Copies of the reports and all 
associated raw data will be kept on file at ARI. If you have any questions or require 
additional information, please contact me at your convenience. 

Sincerely, 
Analytical Resources, Inc. 

SS/ss 
Enclosures 

CC: Dean Malte, Kennedy Jenks Consultants, Federal Way, WA RECEIVED 

APR 2 5 2001 
K/J Federal Way K/J No/File ______ _ 

Route 
Retum-:1i:::-o-=1a:--y-------

333 Ninth Avenue North "Seattle WA 98109-5187 o 206-621-6490 Q 206-621-7523 fax 



INORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 

SPLP METALS 

Lab Sample ID: CY63MB 
LIMS ID: 01-5355 

QC Report No: CY63-Kennedy Jenks Consultants 

Project: Tacoma Metals 
Matrix: Soil 996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release Authorized:£Yv.(._,,// 
Reported: 04/19/01 (,J' 

Prep 
Meth 

1312 

Prep Analysis 
Date Method 

04/16/01 6010 

Analysis 
Date 

04/lB/01 

CAS Number 

7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.02 

ANALYTICAL -~
RESOU R C ES ~ 
INCORPORATED 

mg/L 

0.02 U 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-16-2-3 
SPLP METALS 

Lab Sample ID: CY63A 
LIMS ID: 01-5355 
Matrix: Soil 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorized~l._....--
Reported: 04/19/01 ~ 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number 

1312 04/16/01 6010 04/18/01 7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.02 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 

mg/L 

0.02 U 



INORGANICS ANALYSIS DATA SHEBT 
SPLP METALS 

Sample No: TP-16-2-3 
Lab Sample ID: CY63A 
LIMS ID: 01-5355 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 
Date 

Data Release Authorize~l.-.. 
Reported: 04/19/01 (!_/ 

99609B.OO 
Received: 10/09/00 

MATRIX DUPLICATE QUALITY CON"TROL REPORT 

Anal.yte 

Lead 

'Q' codes: 

Sampl.e 

mg/L 

0.02 U 

Duplicate 
mg/L 

0.02 U 

* = control limit not met 
L RPD not valid, alternate limit 

FORM-VI 

RPD 

0.0%' 

Control 
Limit 

+/- 0.02 

detection limit 

Q 

L 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



INORGANICS ANALYSIS DATA SHEET 
SPLP METALS 

Sample No: TP-16-2-3 

Lab Sample ID: CY63A 
LIMS ID: 01-5355 

QC Report No: CY63-Kennedy Jenks Consultants 

Matrix: Soil 

Project: Tacoma Metals 
996098.00 

10/09/00 

Data Release Authorized ·· F te Received: 

Reported: 04/19/01 

Analyte 

Lead 

'Q' codes: 

MATRIX SPIKE QUALITY CONTROL REPORT 

Sample 
mg/L 

0.02 U 

Spike 
mg/L 

1.91 

N = control limit not met 

Spike 
Added 

2.00 

% 

Recovery 

95.5% 

H = %R not applicable, sample concentration too high 
* RPO control limit not met 

NA Not applicable - analyte not spiked 

Control Limits: Percent Recovery: 75-125% 
RPD: +/-20% 

FORM-V 

Q 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



INORG.ANICS ANALYSIS DATA SHEET Sample No; TP-43-2-3 
SPLP METALS 

Lab Sample ID: CY63B 
LIMS ID: 01-5356 
Matrix: Soil 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

Data Release Authorized.t}i/ --
Reported: 04/19/01 ~ 

Prep 
Meth 

1312 

Prep 
Date 

04/16/01 

Analysis Analysis 
Method Date CAB Number 

6010 04/18/01 7439-92-l. 

u Analyte undetected at given RL 

RL Report.ing Limits 

FORM-I 

Analyte 

Lead 

RL 

0.02 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

mg/L 

0.03 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-61-0-1 

SPLP METALS 

Lab Sample ID: CY63C 
LIMS ID: 01-5357 
Matrix: Soil 

QC Report No: 
Project: 

CY63-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

Data Release Authorized /lr _____.-
Reported: 04/19/01 ~ 

Prep Prep 
Meth Date 

1312 04/16/01 

Analysis 
Method 

6010 

Analysis 
Date 

04/18/01 

CAS Number 

7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

ADalyte 

Lead 

RL 

0.02 

ANALYTICAL/& 
RESOURCES \!IJ' 
INCORPORATED 

mg/L 

0.07 



lNORGANICS ANALYSIS DATA SHEET Sample No: TP-40-2-3 

SPLP METALS 

Lab Sample ID: CY63D 
LIMS ID: 01-5358 
Matrix: Soil 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorizedi~L/.-·· 

Reported: 04/19/01 lJ 

Prep 
Meth 

1312 

Prep 
Date 

04/16/01 

Analysis 
Method 

6010 

Analysis 
Date 

04/18/01 

CAS Number 

7439-92-1 

U Analyte undetected at given RL 

R~ Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.02 

ANALYTICAL /&_ 
RESOURCES \:f!!I/ 
INCORPORATED 

mg/L 

0.02 U 



INORGANICS ANALYSIS DATA SHBBT Sample No: TP-39-0-1 
SPLP METALS 

Lab Sample ID: CY63E 
LIMS ID: 01-5359 
Matrix: Soil 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorized:.f!Jy ~ -· 
Reported: 04/19/01 l/v--

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number 

1312 04/16/01 6010 04/18/01 7439-92-l 

U Analyte undeter.ted at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.02 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 

mg/L 

0.03 



INORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 
TCLP METALS 

Lab Sample ID: CY63MB 
LIMS ID: 01-5360 
Matrix: Soil 

QC Report No: CY63-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release AuthorizeJJ1(_/ 
Reported: 04/19/01 ~ 

Prep 
Meth 

1311 

Prep 
Date 

Analysis Analysis 
Method Date CAS Number 

04/16/01 6010 04/18/01 7439-92-1 

u Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.02 

ANALYTICAL•·,: 
RESOURCES~ 
INCORPORATED 

rng/L 

0.02 U 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-16-2-3 
TCLP METALS 

Lab Sample ID: CY63F 
LIMS ID: 01-5360 
Matri:<: Soil 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorized{!\~ 
Reported: 04/19/01 l_} 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number 

1311 04/16/01 6010 04/18/01 7439-92-l 

u Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

O.l 

ANALYTICAL ta\ 
RESOURCES 'eJ 
INCORPORATED 

mg/L 

3.3 



XNORGANICS ANALYSIS DATA SHEET 
TCLP MBTALS 

Sample No: TP-16-2-3 

Lab Sample ID: CY63F 

LIMS ID: 01-5360 

QC Report NO: CY63-Kennedy Jenks Consultants 

Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Received: 10/09/00 

Data Release AuthorizedJf} ~ 
Reported: 04/19/01 r:_j~ 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Analyte 

Lead 

'Q' codes: * 

Sample 
mg/L 

3.3 

Duplicate 
mg/L 

3.3 

control limit not met 

RPD 

0.0% 

Control 
Limit 

+/- 20 % 

L RPD not valid, alternate limit== detection limit 

FORM-VI 

Q 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



INORGANIC$ ANALYSIS DATA SHEET 
TCLP METALS 

Sample No: TP - 16- 2-3 

Lab Sample ID: CY63F 
LIMB ID: 01-5360 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 
Date Received: 

Data Release Authorized ~ ~-_:: 

Reported: 04/19/01 ~...___.. 

996098.00 

10/09/00 

Analyte 

Lead 

'Q' codes: 

Control Limits: 

N 

H "' 

* ::, 

NA 

MATRIX SPIKE QUALITY CONTROL REPORT 

Sample 
mg/L 

3.3 

Spike 
mg/L 

12.8 

control limit not met 

Spike 
Added 

10.0 

% 
Recovery 

95.0% 

%R not applicable, sample concentration too high 

RPD control limit not met 
Not applicable - analyte not spiked 

Percent Recovery, 
RPD: 

75-125% 

+/-20% 

FORM-V 

Q 

ANALYTICAL f& 
RESOURCES~ 
INCORPORATED 



INORGANICS ANALYSIS DATA SHEET Sample Nos TP-43-2-3 

TCLP METALS 

Lab Sample ID: CY63G 
LIMS ID: 01-5361 
Matrix: Soil 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

Data Release Authorizea:/lt_ .• ,// 
Reported: 04/19/01 lJ' 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number 

1311 04/16/01 6010 04/18/01 7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

mg/L 

63.6 



INORGANIC$ ANALYSIS DATA SHEET Sample No: TP-61-0-1 
TCLP METALS 

Lab Sample ID: CY63H 
LIMS ID: 01-5362 
Matrix: Soil 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 11/15/00 
Date Received: 11/16/00 

Data Release Authorized: t}?bL_,.,/ 
Reported: 04/19/01 l.} 

Prep Prep 
Meth Date 

1311 04/16/01 

Analysis 
Method 

6010 

Analysis 
Date 

04/18/01 

CAS Number 

7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.02 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

mg/L 

12.2 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-40-2-3 
TCLP METALS 

Lab Sample ID: CY63I 

LIMS ID: 01-5363 
Matrix: Soil 

QC Report No: CY63-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorized:/)1~ 
Reported: 04/19/01 ~-

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL 

1311 04/16/01 6010 04/18/01 7439-92-1 Lead 0.1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

ANALYTICAL ta._ 
RESOURCES 'ill!/ 
INCORPORATED 

mg/L 

6.9 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-39-0-1 
TCLP METALS 

Lab Sample ID: CY63J 
LIMS ID: Ol-S364 
Matrix: Soil 

QC Report No: 
Project: 

CY63-Kennedy Jenks Consultants 

Tacoma Metals 
996098.00 

Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release AuthorizedPfbit _,,/" 
Reported: 04/19/01 lJ~ 

Prep Prep 
Meth Date 

1311 04/16/01 

Analysis Analysis 
Method Date 

6010 04/18/01 

CAS Number 

7439-92-1 

u Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.02 

ANALYTICAL ta\ 
RESOURCES~ 
INCORPORATED 

mg/L 

0.13 



Page 1 of 1 

Susan Snyder 

From: "Dean Matte" <DeanMalte@KennedyJenks.com> 
To: <susan@arilabs.com> 
Cc: "Amanda Aldersley" <AmandaAldersley@KennedyJenks.com> 
Sent: Monday, April 09, 2001 3:15 PM 
Subject: Tacoma Metals 
Susan--

We need to perform the following analyses for the Tacoma Metals soil 
samples 
listed below. I listed the previous ARI job number for each sample . 
We'd 
like to get these going as soon as possible (but with a standard turn 
around). 

SPLP and TCLP analysis for lead: 

TP-16-2-3 CM33 
TP-39-0-1 CI18 
TP-40-2-3 CI18 
TP-43-2-3 CI62 
TP-61-0-1 CL62 

SPLP and TCLP analysis for PAHs: 

TP-40-0-1 CI18 
TP-49-6-10 CI62 
TP-61-2-3 CL62 

I will be out of the office tomorrow and Wednesday, but you can 
contact 
Amanda Aldersley with any questions. Thank you. 

-Dean Malte 

4/9/01 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

10, May 2001 

Dean Malte 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma,MetaJs 
ARI Job: DA70 

Dear Dean: 

Please find enclosed additional analysis requests and final analytical results for the above 
referenced project. Four selected samples were retrieved from sample archive per your 
request on April 25, 2001. 

Selected samples were analyzed for TCLP metals referencing EPA methods 1311/6010 
and 7000 series and SPLP metals referencing 1312/6010/7000 methods. 

No analytical complications were noted. Quality 9ontrol analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARl. 
If you have any questions or require additional information, please contact me at- your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

~l~,~¥ 
~:;J!ager 
susan@ari labs.com 

SS/ss 
Enclosures 

RECEIVED 

t_~ ·-; 1 ' ....... ~, ! ,.-,., i l U~ ! 

i<.'J Federal Way 
K/J No/File - ------
Route...,...-,---------Return ToiBy ______ _ 

333 Ninth Avenue North " Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



INORGANICS ANALYS~S DATA SHEET Sample Noi Method Blank 

SPLP METALS 

Lab Sample ID: DA70MB 
LIMS ID: 01-6640 

QC Report No: DA70-Kennedy J'enks Consultants 
Project: Tacoma Metals 

Matrix: Soil 996098.00 
Date Sampled: NA 

Date Received: NA 

Data Release Authorize~ /~ 
Reported: 05/08/01 (//" ~ - --

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL 

1312 04/30/01 6010B 05/04/01 7440-38-2 Arsenic 0.05 

1312 04/30/01 6010B 05/04/01 7440-39-3 Barium 0.003 

1312 04/30/01 6010B 05/04/01 7440-43-9 Cadmium 0.002 

1312 04/30/01 6010B 05/04/01 7440-47-3 Chromium 0.005 

1312 04/30/01 6010B 05/04/01 7440-50-8 Copper 0.002 

1312 05/01/01 7470 05/02/01 7439-97-6 Mercury 0.0001 

1312 04/30/01 6010B 05/04/01 7782-49-2 Selenium 0.05 

1312 04/30/01 6010B 05/04/01 7440-22-4 Silver 0.003 

U AnalyLe undetected at given RL 

RL Reporting Limits 

FORM-I 

ANALYTICAL ~ 
RESOURCES \g' 
INCORPORATED 

mg/L 

o.os u 
0.003 u 
0.002 u 
0.005 u 
0.002 u 

0.0001 u 
0.05 u 

0.003 u 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-21-2-3 
SPLP METALS 

Lab Sample ID: DA70A 
LIMS ID: 01-6640 
Matrix: Soil 

QC Report No: DA70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

Data Release Authorized:~._-----
Reported: OS/OB/01 ~-

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL 

1312 04/30/01 6010B 05/04/01 7440-39-3 Barium 0.003 

1312 04/30/01 6010B 05/04/01 7440-43-9 Cadmium 0.002 

1312 04/30/01 6010B 05/04/01 7440-47-3 Chromium 0.005 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

ANALYTICAL • . 
RESOURCES -
INCORPORATED 

mg/L 

0.672 
0.002 u 
0.005 u 



~NORGANICS ANALYS~S DATA SHEET Sample No: TP-22-2-3 
SPLP METALS 

r,ab Sample ID: DA70B 
LIMS ID: 01-6641 
Matrix: Soil 

QC Report No: DA70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

99608.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

Data Release Authorized~ - · 
Reported: 05/08/01 c;· --------

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte 

1312 04/30/01 6010B 05/04/01 7440-50-8 Copper 

1312 04/30/01 6010B 05/04/01 7440-22-4 Silver 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

RL 

0.002 
0.003 

ANALYTICAL . 
RESOURCES D 
INCORPORATED 

mg/L 

o.oos 
0.003 U 



INORGANICS ANALYSIS DATA SHEET Sample No~ TP-45-0-1 
SPLP METALS 

Lab Sample ID: DA70C 
LIMS ID: 01-6642 
Matrix: Soil 

QC Report No: DA70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

99608.00 
Date Sampled: 10/16/00 

Date Received: 10/18/00 

Data Release Authorized~ L__.----
Reported: 05/08/01 ~ 

Prep Prep 
Meth Date 

1312 04/30/01 

Analysis Analysis 
Method Date 

6010B 05/04/01 

CAS Number 

7440-38-2 

U Arialyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Arsenic 

RL 

0.05 

ANALYTICAL~ 
RESOURCES "(iJ//1 
INCORPORATED 

mg/L 

0.05 U 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-60-0-1 

SPLP METALS 

Lah Sample ID: DA70D 
LIMS ID: Ol-6643 
Matrix: Soil 

QC Report No: DA70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

99608.00 
Date Sampled: 11/15/00 

Date Received: 11/16/00 

Data Release Authorizeqf){/~ 
Reported: OS/08/01 ~ 

Prep 
Meth 

1312 
1312 

Prep Analysis 
Date Method 

05/01/01 7470 
04/30/01 6010B 

Analysis 
Date 

05/02/01 
05/04/01 

CAS Number 

7439-97-6 
7782-49-2 

u Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Mercury 
Selenium 

RL 

0.0001 
0.05 

ANALYTICAL . 
RESOURCES -
INCORPORATED 

mg/L 

0.0021. 

0.05 U 



INORGAN'.ICS ANALYSIS DATA SHEET 

SPLP METALS 

Lab Sample ID: DA70LCS 
LIMS ID: 01-6640 
Matrix: Soil 

Data Release Authorized 

Reported: 05/10/01 

QC Report No: DA70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike % 

Analyte mg/L Added Recovery 

Arsenic 2.21 2.00 110% 

Barium 2.13 2.00 106% 

Cadmium 0.564 0.500 113% 

Chromium 0.535 0.500 107% 

Copper 0.528 o.soo 106% 

Mercury 0.0020 0.0020 100% 

Selenium 2.24 2.00 112% 

Silver 0.530 0.500 106% 

'Q' codes: N ~- control limit not met 

Control Limits: 80-120% 

FORM-VII 

Q 

ANALYTICAL ta\ 
RESOURCES ~ 
INCORPORATED 



INORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 

TCLP METALS 

Lab Sample ID: DA70MB QC Report No: DA70-Kennedy Jenks 

LIMS ID: 01-6657 Project: Tacoma Metals 

Matrix: Soil 99608.00 
Date Sampled: NA 

Date Received: NA 

Data Release AUthori,ed'{)v , 
Reported: 05/08/01 'l._---" 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte 

1311 04/30/01 60108 05/04/01 7440-38-2 Arsenic 

1311 04/30/01 60108 05/04/01 7440-39-3 Barium 

1311 04/30/01 6010B 05/04/01 7440-43-9 Cadmium 

1311 04/30/01 6010B 05/04/01 7440-47-3 Chromium 

1311 04/30/01 6010B 05/04/01 7440-50-8 Copper 

1311 05/01/01 7470 05/02/01 7439-97-6 Mercury 

1311 04/30/01 6010B 05/04/01 7782-49-2 Selenium 

1311 04/30/01 6010B 05/04/01 7440-22-4 Silver 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Consultants 

RL 

o.os 
0.003 
0.002 
0.005 
0.002 

0.0001 
o.os 

0.003 

ANALYTICAL /& 
RESOURCES '!!JI 
INCORPORATED 

mg/L 

0.05 u 
0.003 u 
0.002 u 
0.005 u 
0.002 u 

0.0001 u 
0.05 u 

0.003 u 



INORGANICS ANALYSIS DATA SHEET Sample No: TP•21-2-3 
TCLP METALS 

Lab Sample ID: DA70E 
LIMS ID: Ol-6657 

Matrix: Soil 

QC Report No: DA70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

99608.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

Data Release Authorize~ _..,- --
Reported: 05/08/01 (~l ....._____.---

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte 

1311 04/30/01 6010B 05/07/0l 7440-39-3 Barium 

1311 04/30/01 6010B 05/07/01 7440-43-9 cadmium 

1311 04/30/01 6010B 05/07/01 7440-47-3 Chromium 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

RL 

o.03 
0.02 

0.05 

ANALYTICAL dii!A 
RESOURCES~ 
INCORPORATED 

mg/L 

6.99 

0.94 

0.05 U 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-22-2-3 

TCLP METALS 

Lab Sample ID: DA70F 
LIMS ID: 01-6658 

QC Report No: DA70-Kennedy Jenks consultants 
Project: Tacoma Metals 

Matrix: Soil 99608.00 
Date Sampled: 10/13/00 

Date Received: 10/13/00 

Data Release Authorize~L-~~~~~~ 
Reported: 05/08/01 ~; 

Prep ~rep Analysis Analysis 

Meth Date Method Date CAS Number Analyte 

1311 04/30/01 6010B 05/07/01 7440-50-8 Copper 

1311 04/30/01 6010B 05/07/01 7440-22-4 silver 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

RL 

0.01 
0.02 

ANALYTICAL . 
RESOURCES MIIJ 
INCORPORATED 

mg/L 

66.2 

0.02 u 



INORGANICS ANALYSIS DATA SHEET Sample No; TP-45-0-1 

TCLP METALS 

Lab Sample ID: DA70G 
LIMS ID: 01-6659 
Matrix, Soil 

QC Report No: 
Project: 

DA70-Kennedy Jenks Consultants 

Tacoma Metals 
99608.00 

Date Sampled: 10/16/00 
Date Received: 10/18/00 

Data Release Authorizea;l1/ir ,_______. 
Reported: 05/08/01 ~v 

Prep 
Meth 

1311 

Prep 

Date 

04/30/01 

Anal.ysis 
Method 

6010B 

Anal.ysis 
Date 

05/04/01 

CAS Number 

7440-38-2 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-J: 

Analyte 

Arsenic 

Rt 

0.05 

ANALYTICAL. 
RESOURCES 
INCORPORATED 

mg/L 

0.05 U 



INORGANIC$ ANALYSIS DATA SHEET Samp1e No: TP-60-0-1 
TCLP METALS 

Lab Sample ID: DA70H 
LIMS ID: 01-6660 
Matrix: Soil 

QC Report No: DA70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

99608. 00 

Date Sampled: 11/15/00 

Date Received: 11/16/00 

Data Release Authorize~/ ------
Reported: 05/08/01 ~~ 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

1311 05/01/01 

1311 04/30/01 

7470 

6010B 

05/02/01 7439-97-6 
05/07/01 7782-49-2 

U .A.nalyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Mercury 
Selenium 

RL 

0.0001 
0.2 

ANALYTICAL. 
RESOURCES 
INCORPORATED 

mg/L 

0.0005 

0.2 U 



INORGANICS ANALYSIS DATA SHEET 
TCLP METALS 

Lab Sample ID: DA70LCS 
LIMS ID: 01-6657 

Matrix: Soil 

Data Release Authorized 
Reported: 05/10/01 

QC Report No: DA70-Kennedy Jenks Consultants 
Project: Tacoma Metals 

99608.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike % 

Analy te mg/L Added Recovery 

Arsenic 1.82 2.00 91.0% 

Barium 2.04 2.00 102% 

Cadmium 0.516 0.500 103% 

Chromium 0.476 0.500 95.2% 

Copper 0.508 0.500 102% 

Mercury 0.0024 0.0020 120% 

Selenium 2.29 2.00 ll4% 

Silver 0.437 0.500 87.4% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VII 

Q 

ANALYTICAL •·= 
RESOURCES~ 
INCORPORATED 
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Susan Snyder 

From: "Dean Malte" <DeanMalte@KennedyJenks.com> 
To: "'Susan Snyder'" <susan@arilabs.com> 
Sent: Wednesday, April 25, 2001 9:35 AM 
Subject: Tacoma Metals 
Susan--

We need to run some more TCLP and SPLP analyses for Tacoma Metals 
soil 
samples: 

Ba, Cd, Cr TP-21 - 2-3 ARI CI19 
Cu, Ag TP-22-2-3 ARI CI19 
As TP-45 - 0-1 ARI CI62 
Hg,Se TP - 60-0-1 ARI CL62 

Please call me with any questions or comments. Thank you. 

Dean Mal te 
Senior Staff Geologist 
Kennedy/Jenks Consultants 

4/25/01 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

14, May 2001 

Dean Malte 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: DB93 

Dear Dean: 

Please find enclosed additional analysis requests and final analytical results for the above 
referenced project. Six selected samples were retrieved from sample archive per your 
request on May 2, 2001. 

Selected samples were analy1.ed for TCLP metals referencing EPA methods 131 1/601 OB 
methods. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARl. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

~ 
Project Manager 
susan@ari Labs.corn 

SS/ss 
Enclosures RECEIVED 

K/J Federal \f\/ay 
K/J No/File-------
Ao~e-~~--~~~~ 
Return To/By ______ _ 

.333 N inth Avenue North o Seattle WA 98109-5187 o 206-621-6490 o 206-621-7523 fax 



INORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 
TCLP METALS 

Lab Sample ID: DB93MB 
LIMS ID: 01-7377 
Matrix: Soil 

QC Report No: DB93-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

Data Release Authorized n __. ... 
Reported: 05/14/01 ~ 

Prep 
Meth 

1311 

Prep Analysis .Analysis 
Date Method Date CAS Number 

05/08/01 6010B 05/09/01 7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Allalyte 

Lead 

RL 

0.02 

ANALYTICAL •~,_ 
RESOURCES~ 
INCORPORATED 

mg/L 

0.02 U 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-1-0-1 
TCLP METALS 

Lab Sample ID: DB93A 
LIMS ID: 01-7377 
Matrix: Soil 

QC Report No: DB93-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 09/27/00 

Date Received: 09/28/00 

Data Release Authorized /;.J~ 
Reported: 05/14/01 ~ 

Prep 
Meth 

1311 

Prep 
Date 

05/08/01 

Analysis 
Method 

6010B 

Analysis 
Date 

05/09/01 

CAS Number 

7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.1 

ANALYTICAL . 
RESOURCES D 
INCORPORATED 

mg/L 

11.7 



INORGANICS ANALYSIS DATA SHEET 
TCLP METALS 

Sample No: TP-1-0-1 

Lab Sample ID: DB93A 
LIMS ID: 01-7377 
Matrix: Soil 

QC Report No: DB93-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Received: 09/28/00 

Data Release Authorize ~-fJ 
Date 

Reported: 05/14/01 

Analyte 

Lead 

'Q' codes: 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Sample 
mg/L 

11. 7 

Duplicate 
mg/L 

11. 6 

* = control limit not met 

RPD 

0.9% 

Control 
Limit 

+/ - 20 % 

L = RPD not valid, alternate limit = detection limit 

FORM-VI 

Q 

ANALYTICAL /&, 
RESOURCES ~ 
INCORPORATED 



INORGANICS ANALYSIS DATA SHEET 
TCLP METALS 

Sample No: TP-1-0-1 

Lab Sample ID: DB93A 
LIMS ID: 01-7377 

QC Report No: DB93-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Soil 
Date Received: 

Data Release Authorized~~ 
Reported: 05/14/01 v.__; 

996098.00 

09/28/00 

Analyte 

Lead 

'Q' codes: 

Control Limits: 

MATRIX SPIKE QUALITY CONTROL REPORT 

Sample 
mg/L 

11. 7 

Spike 
m.g/L 

21.3 

N control limit not met 

Spike 
Added 

10.0 

% 

Recovery 

96.0% 

H = %R not applicable, sample concentration too high 
* RPD control limit not met 

NA = Not applicable - analyte not spiked 

Percent Recovery: 75-125% 
RPD: +/-20% 

FORM-V 

Q 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-14-6-10 

TCLI? METALS 

Lab Sample ID: DB93B 
LIMS ID: 01-7378 
Matrix: Soil 

QC Report No: DB93-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/06/00 

Date Received: 10/09/00 

Data Release Authorized,~ 
Reported: 05/14/01 tJ' 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number 

1311 05/08/01 6010B 05/09/01 7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Aualyte 

Lead 

RL 

0.1 

ANALYTICAL. 
RESOURCES . 
JNCORPORATED 

mg/L 

0.1 U 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-21-2-3 
TCLP METALS 

Lab Sample ID: DB93C 
LIMS ID: 01-7379 
Matrix: Soil 

QC Report No: DB93-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/10/00 

Date Received: 10/13/00 

Data Release Authorized~ · ~ 
Reported: 05/14/01 ~ 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number 

1311 05/08/01 6010n OS/10/01 7439-92-1 

U Analyt.e undetected at given RL 

RL Reporting Limits 

FORM-I 

Analyte 

Lead 

RL 

0.4 

ANALYTICAL •-~ 
RESOURCES~ 
INCORPORATED 

mg/L 

74.7 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-33-2-3 
TCLP METALS 

Lab Sample ID: DB93D 
LIMS ID: 01-7380 
Matrix: Soil 

QC Report No: DB93-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 10/12/00 
Date Received: 10/13/00 

Data Release AuthorizeJJJ~ 

Reported: 05/14/01 ~ 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS NUxnber 

1311 05/08/01 6010B 05/09/01 7439-92-1 

U Analyce undetected at given RL 

RL Repor~ing Limits 

FORM-I 

Analyte 

Lead 

RL 

0.1 

ANALYTICAL/& 
RESOURCES '(ffJl!J 
INCORPORATED 

mg/L 

22.4 



INORGANICS ANALYSIS DATA SHEET Sample No: TP-38-0-1 
TCLP METALS 

Lab Sample ID: DB93E 
LIMS ID: 01-7381 
Matrix: Soil 

QC Report No: DB93-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 10/13/00 

Date Received: 10/16/00 

Data Release Authorize~~ 
Reported: 05/14/01 c.,,J1 

Prep 
Meth 

1311 

Prep 
Date 

05/08/01 

Analysis 
Method 

6010B 

Analysis 
Date 

05/10/01 

CAS Number 

7439-92-1 

U Analyte undetected at given RL 

RL Reporting Limits 

FORM-I 

Anal.yte 

Lead 

RL 

0.4 

ANALYTICAL /& 
RESOURCES 'fll!/ 
INCORPORATED 

mg/L 

20.6 



rNORGANICS ANALYSIS DATA SHEET Sample No: TP-55-0-1 
TCLP METALS 

Lab Sample ID: DB93F 
LIMS ID: 01-7382 
Matrix: Soil 

QC Report No: DB93-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/14/00 

Date Received: 11/16/00 

Data Release Authorized{Yjr ~ 

Reported: 05/14/01 ~ 

Prep 
Meth 

1311 

Prep Analysis Analysis 
Date Method Date CAS Number Analyte 

05/08/01 6010B 05/09/01 7439-92-1 Lead 

U A.nulyLe undetected at given RL 

RL Repor~ing Limite 

FORM-:r: 

RL 

0.1 

ANALYTICAL -~
RESOURCES ~ 
INCORPORATED 

mg/L 

26.S 



Page 1 of 1 

I 

Susan Snyder 

From: "Dean Malte" 
To: "'Susan Snyde(' <susan@arilabs.com> 
Sent: Wednesday, May 02, 2001 11 :43 AM 
Subject: TCLP Analyses 
Susan--

We need to run yet more TCLP (no SPLP this time) lead analyses for 
Tacoma 
Metals soil samples: 

TP-1 - 0-1 ARI CF8 8 
TP-14-6-10 ARI CH43 
TP-21-2-3 ARI CI19 
TP-33-2-3 ARI CI24 
TP-38-0-1 ARI CI18 
TP-55-0. 1 ARI CL62 

Please call me with any questions or comment s. Thank you. 

Dean Malte 
Senior Staff Geologist 
Kennedy/Jenks Consultants 

5/2/01 



Appendix K 

Reconnaissance Groundwater Analytical Reports 
and Chain-of-Custody Documents 



1- =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

::::::::•••:•::••::::•••::• :: :•::::::••·:·•••:::.:::::::•::::: ;,:;,:::NL):'.d~lt~J~W,:;ja.,f.$.l~:~;p$ 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET COL JOB#: 005122 
FEDERAL WAY, WA 98003 COL SAMPLE #: 1 

DATE RECEIVED: 5/26/00 
WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-1 5/25/00 7:51AM 

.............. 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL**>I DATE BY 

TPH-VOLATILE RANGE NWTPH-GX ND UG/L 5/28/00 LAH 

TPH-DIESEL RANGE NWTPH-DX ND UG/L 5/31/00 GLW 

TPH-OIL RANGE NWTPH-DX ND UG/L 5/31/00 GLW 

NAPHTHALENE EPA-8270. SIM ND(<0.02) UG/L 6/8/00 LRK 

ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

ACENAPHATHENE EPA-8270 SIM 0.24 UG/L 6/8/00 LRK 

FLUORENE EPA-8270 SIM 0.23 UG/L 6/8/00 LRK 
PHENANTHRENE EPA-8270 SIM 0.09 UG/L 6/8/00 LRK 

ANTHRACENE EPA-8270 SIM 0.07 UG/L 6/8/00 LRK 

FLUORANTHENE EPA-8270 SIM 0.22 UG/L 6/8/00 LRK 

PYRENE EPA-8270 SIM 0.14 UG/L 6/8/00 LRK 

BENZO[A)ANTHRACENE EPA-8270 SIM 0.03 UG/L 6/8/00 LRK 

CHRYSENE EPA-8270 SIM 0.02 UG/L 6/8/00 LRK 

BENZO[B]FLUORANTHENE EPA~8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

INDENO[l,2,3-CD)PYRENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

DIBENZ(A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

BENZO[G,H,J]PERYLENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

DICHLORODIFLUOROMETHANE EPA·8260A ND(<2) UG/L 6/5/00 LRK 

CHLOROMETHANE EPA·8260A ND(<2) UG/L 6/5/00 LRK 

VINYL CHLORIDE EPA·8260A ND(<2) UG/L 6/5/00 LRK 

BROMOMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CHLOROETHANE EPA·8260A ND(<2) UG/L 6/5/00 LRK 

TRICHLOROFLUOROMl:rHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

ACETONE EPA·8260A ND(<20) UG/L 6/5/00 lRK 

1,1 ·DICHLOROETHENE EPA·8260A ND(<2) UG/L 6/5/00 LRK 
METHYLENE CHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

ACRYLONITRILE EPA-8260A ND(<S) UG/L 6/5/00 LRK 

METHYL T-BUTYL ETI-IER EPA·8260A ND(<2) UG/L 6/5/00 LRK 

TRANS-1,2-DICHLOROETHENE EPA·8260A ND( <2) UG/L 6/5/00 LRK 

-.1, 1-DICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

2-BUTANONE EPA·8260A ND(<5) UG/L 6/5/00 LRK 
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1- 9
J I CCI ANALYfICAL 

KJi LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: lY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-1 5/25/00 7:51AM 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

1 
5/26/00 

C142 

-.;,. , ~, TfiWA;J.A wsn~·.· ....... ··· _··,,,:U:\t:~::::/1::::z+i:~:c:f:::: ... · · .. - .:·:::::.AF :): ·· :_;: 

ACTION ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 

2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 

BROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 

CHLOROFORM EPA-8260A ND(<2) UG/L 6/5/00 

l, l, 1-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 

1, 1-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 

CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 

1,2-DICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 

BENZENE EPA-8260A ND(<2) UG/L 6/5/00 

TRICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 

1,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 

DIBROMOMETHANE EPA-8260A ND(<2} UG/L 6/5/00 

BROMODfCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 

TRANS· 1,3-DICHLOROPROPENE EPA-8260A ND{<2) UG/L 6/5/00 
4-METHYL-2-PENTANONE EPA-8260A ND{<5) UG/L 6/5/00 

TOLUENE EPA-8260A 3 UG/L 6/5/00 

CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 

1,1,2-lRICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 

2-HEXANONE EPA-8260A ND(<S) UG/L 6/5/00 

1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 

TETRACHLOROETHYLENE EPA-8260A ND(<2) UG/L 6/5/00 

DIBROMOCHLOROMETHANE EPA-8260A ND(<2) UG/l 6/5/00 

1,2-DIBROMOETHANE EPA-8260A ND(<2) UG/L 6/S/00 

CHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 

1, 1, 1, 2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 

ETHYLBENZENE EPA-8260A ND( <2) UG/L 6/5/00 

M+P XYLENE EPA-8260A ND( <4) UG/L 6/5/00 

Sli'RENE EPA-8260A ND( <2) UG/L 6/5/00 

0-XYLENE EPA-8260A ND(<2) UG/L 6/5/00 

BROMOFORM EPA-8260A ND( <2) UG/L 6/5/00 

ISOPROPYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 

1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 

1,2,3-TRICHLOROPROPANE EPA-8260A ND( <2) UG/L 6/5/00 

BROMOBENZENE EPA-8260A ND( <2) UG/L 6/5/00 
N-PROPYL BENZENE EPA-8260A ND(<2) UG/L 6/5/00 

Page 2 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1· =1 I CCI ANALYTICAL M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 33611-f STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-1 5/25/00 7:51AM 

................... : 

ANALYTE METHOD RESULTS* 

2-CHLOROTOLUENE EPA-8260A ND(<2) 
1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<2) 

4-CHLOROTOLUENE EPA-8260A ND(<2) 

T-BUTYL BENZENE EPA-8260A ND(<2) 
1,2,4-TRIMETHYL BENZENE EPA·8260A ND(<2) 

5-BUTYL BENZENE EPA-8260A ND(<2) 

P· ISOPROPYL TOLUENE EPA-8260A ND( <2) 

1,3 DICHLOROBENZENE EPA-8260A ND(<2) 
1, 4-DICHLOROBENZENE EPA-8260A ND(<2) 

N·BUTYLBENZENE EPA-8260A ND(<2) 
1,2-DICHLOROBENZENE EPA-8260A ND(<2) 
1,2·DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<S) 

1,2,4-TRICHLOROBENZENE EPA-8260A ND(<2) 
HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<2) 
NAPHTHALENE EPA-8260A ND(<2) 

1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) 

PCB-1016 EPA-8082 MOD ND(<0.2) 
PCB-1221 EPA-8082 MOD ND(<0.2) 
PCB-1232 EPA-8082 MOD ND(<0.2) 
PCB-1242 EPA-8082 MOD N0(<0.2) 
PCB-1248 EPA-8082 MOD ND(<0.2) 

PCB-1254 EPA-8082 MOD ND(<0.2) 
PCB-1260 EPA-8082 MOD ND(<0.2) 

DISSOLVED ARSENIC EPA-7060 ND{<0.005) 
DISSOLVED BARIUM EPA-6010 0.061 
DISSOLVED CADMIUM EPA-6010 0.009 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) 

DISSOLVED LEAD EPA-7421 ND(<0.004) 
DISSOLVED MERCURY EPA-7470 ND(<.0002) 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) 

DISSOLVED SILVER EPA-6010 ND(<0.007) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

NOTE: PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 

Page 3 

6/12/00 
005122 

1 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 

6/12/00 
6/9/00 
6/7/00 
6/7/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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CCI 
ANALYTICAL 
LABORATORIES, INC. 

"····· ··· 
···· ···· ····::~:: ............ · .. BWG\11~·~;t1i.· ......... , .. c.., •· .. · ..... ::::::::::·:·::·:.· .......... ·· ··::::::............ ., 

CUENT: KENNEDY /JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-1 5/25/00 7:51AM 

DATE: 
CCILJOB # : 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION # : 

6/12/00 
005122 

1 
5/26/00 

C142 

• ......... o:o•,>• ; C ............ ~, . .. . . . )), )).(..). :;c: {t ' "' : 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

' "ND" INDICATES ArlAlYTE ANALYZED fOR BUT NOT DETECTED f\T LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARH ITHESES OR AS FOLLOWS; 

GASOLLNE(VOt.ATILE RAHGE) REPORTING LIMIT IS 50 UG/l 

DIEScL RANG!: kEPORTING LIMIT IS 250 UG/L 

LUBE OIL RANGE REPORTING LlMIT IS S00 UG/l 

~• UNIT$ FOR All tlON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS 

... ACTIONS LEVELS AAE PROVIOtu ONLY WHEN PARAMETER DATA !S USED FOR A G!:NERAUY 

CO~ISISTENT APPLICATION. Wt1EN PROVIDED, THEY SHOULD BE USED AS GUIDELINES ONLY. 

THf APPROPKIATE REGULATORY OOCUMENT SHOULO BE CONSULTED BEFORE MAKING ANY 

DECISIONS BASEO ON AIIAI.YTICAL M TA 

APPROVED BY: __..c_.v~l------

Page 4 
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a ANALYTICAL I *I ICC! M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: lY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-2 5/25/00 8:30AM 

ANALYTE METHOD RESULTS* 

TPH-VOLATILE RANGE NWTPH-GX ND 
TPH-DIESEL RANGE NWTPH-DX ND 
TPH-OIL RANGE NWTPH-DX ND 

NAPHTHALENE EPA-8270 SIM ND(<0.02) 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) 
ACENAPHATHENE EPA-8270 SIM 1100 
FLUORENE EPA-8270 SIM 0.05 
PHENANTHRENE EPA-8270 SIM 0.03 
ANTHRACENE EPA-8270 SIM 0.03 
FLUORANTHENE EPA-8270 SIM 0.08 
PYRENE EPA-8270 SIM 0.06 
BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) 
CHRYSENE EPA-8270 SIM ND(<0.02) 
BENZO[B)FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) 
INDENO[l,2.,3-CD]PYRENE EPA-8270 SIM ND(<0.02) 
DIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) 
BENZO[G,H,I]PERYL..ENE EPA-8270 SIM ND(<0.02) 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) 
CHLOROMETHANE EPA-8260A ND(<2) 
VINYL CHLORIDE EPA·8260A ND(<2) 
BROMOMETHANE EPA·S260A ND(<2) 
CHLOROETHANE EPA-8260A ND( <2) 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) 

ACETONE EPA-8260A ND(<20) 
l,l-DICHLOROc11iENE EPA-8260A ND(<2) 
METHYLENE CHLORIDE EPA-8260A ND(<2) 
ACRYLONITRILE EPA-8260A ND(<S) 
METHYL T-BUTYL ETHER EPA-8260A ND(<2) 
TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2) 
1, 1 ·DlCHLOROcl"HANE EPA-8260A ND(<2) 
2-BUTANONE EPA-8260A ND(<S) 

DATE: 
CCIL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

MG/KG 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 1 

6/12/00 
005122 

2 
5/26/00 

C142 

ANALYSIS 

DATE 

5/28/00 
5/31/00 
5/31/00 

6/8/00 
6/8/00 
6/10/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/S/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 

BY 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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B ANALYTICAL 122 =1 I CCI a = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-2 5/25/00 8:30AM 

ANALYTE METHOD RESULTS* 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) 
2,2-DJCHLOROPROPANE EPA-8260A ND(<2) 
BROMOCHLOROMl:l"HANE EPA-8260A ND(<2) 
CHLOROFORM EPA-8260A ND(<2) 
1,1,l·TRICHLOROl:l"HANE EPA-8260A ND(<2) 
1, 1-DICHLOROPROPENE EPA-8260A ND(<2) 

CARBON TETRACHLORIDE EPA-8260A ND(<2) 
1,2-DICHLOROl:l"HANE EPA-8260A ND(<2) 
BENZENE EPA·8260A ND(<2) 
TRICHLOROETHENE EPA·8260A ND(<2) 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) 
DIBROMOMETHANE EPA-8260A ND(<2) 
BROMODICHLOROMETHANE EPA-8260A ND(<2) 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) 
4-METHYL-2-PENTANONE EPA-8260A ND(<S) 

TOLUENE EPA-8260A ND(<2) 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) 
1,1,2-TRICHLOROETliANE EPA-8260A ND(<2) 

2·HEXANONE EPA-8260A ND(<S) 

1,3-DICHLOROPROPANE EPA·8260A ND(<2) 

TETRACHLOROETHYLENE EPA-8260A ND( <2) 
DIBROMOCHLOROMETHANE EPA-8260A ND(<2) 
1,2-DIBROMOETHANE EPA-8260A ND{<2) 
CHLOROBENZENE EPA·8260A ND(<2) 
l,l,l,2·TETRACHLOROl:l"HANE EPA-8260A ND(<2) 
ElliYLBENZENE EPA-8260A ND(<2) 

M+P XYLENE EPA-8260A ND(<4) 

STYRENE EPA-8260A ND(<2) 

O·XYLENE EPA-8260A ND(<2) 
BROMOFORM EPA-8260A ND(<2) 
ISOPROPYLBENZENE EPA-8260A ND(<2) 
l, l,2,2-TETRACHLOROETHANE EPA-8260A ND(<2} 
1,2,3-TRICHLOROPROPANE EPA·8260A ND( <2) 

BROMOBENZENE EPA-8260A ND(<2) 

N·PROPYL BENZENE EPA-8260A ND(<2) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 
UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 2 

6/12/00 
005122 

2 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1-¥1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

.......... ,0 ... ... . r· :: ... ·····~.· .. :.' ... ··.·· .. . ........ . : .. ~--.. , ....... .,,' . .-,;mmamnenes·· ..... ...... ""'"" ...... ..................... "· ........... ' .... ·: ... · 
CLIENT: KENNEDY/JENKS CONSULTANTS 

530 SOUTH 336TH STREET 
FEDERALVVAY, 'WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-2 5/25/00 8:30AM 

ANALYTE METHOD RESULTS* 

2-CHLOROTOLUENE EPA-8260A ND(<2) 
1,3,5-TRIMETHYLBENZENE EPA·8260A ND(<2) 
4·CHLOROTOLUENE EPA-8260A ND(<2) 
T-Bl1TYL BENZENE EPA-8260A ND(<2) 
1,2,4-TIUMETHYL BENZENE EPA-8260A ND(<2) 
S-Bl1TYL BENZENE EPA-8260A ND(<2) 
P-ISOPROPYLTOLUENE EPA-8260A ND(<2) 
1,3 DICHLOROBENZENE EPA-8260A ND(<2} 
1,4-DICHLOROBENZENE EPA-8260A ND(<2) 
N-BUTYLBENZENE EPA·8260A ND(<2) 
1,2-0ICHLOROBENZENE EPA·8260A ND(<2) 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<S) 
1,2,4-TRICHLOROBENZENE EPA-8260A ND(<2) 
HEXACHLOR01,3-BUTAD1ENE EPA-8260A ND(<2) 
NAPHTHALENE EPA·8260A ND(<2) 
1,2,3-TRICHLOROBENZENE EPA-8260A ND{< 2) 

PCB-1016 EPA-8082 MOD ND(<l) 
PCB-1221 EPA-8082 MOD ND(<l) 
PCB-1232 EPA-8082 MOD ND(<l ) 
PCB-1242 EPA-8082 MOO ND(<l) 
PCB-1248 EPA-8082 MOD ND(<l) 
PCB-1254 EPA-8082 MOD ND(<l) 
PCB-1260 EPA-8082 MOD ND(<l) 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) 
DISSOLVED BARIUM EPA-6010 0.049 
DISSOLVED CADMIUM EPA-6010 0.006 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) 
DISSOLVED LEAD EPA-7421 ND(<0.004) 
DISSOLVED MERCURY EPA-7470 ND(<.OOOZ) 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) 
DISSOLVED SILVER EPA-6010 ND(<0.007) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNTI'S** LEVf:l*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

NOTE: PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERl:NCE 

6/12/00 
005122 

2 
5/26/00 

C142 

ANALYSIS 
DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/12/00 
6/9/00 
6/7/00 
6/7/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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• ANALYTICAL I =1 I CCI • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATIPN #: 

6/12/00 
005122 

2 

5/26/00 
C142 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

ANALYTE 

TY SCHREINER 

TACOMA METALS 
RGW-2 5/25/00 8:30AM 

METHOD RESULTS* UNITS** 
ACTION ANALYSIS ANALYSIS 

LEVEL*** DATE BY 

* "ND" JllnICATfS ANAI.YTE ANALYZED FOR BUT NOT OETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES OR AS FOlLOWS: 

GAS0UNE(VOLATIL.E RANGE) REPORTING LIMIT IS 50 UG/L 

DIESEL RAtmE REPORTING llt~IT IS 250 UG/L 

LUBE Oil RANGE REPORTING LIMIT IS 500 UG/L 

'* UNITS FOR All NON l!QU!O SAMPLES ARE REPORTED ON A DRY WEIGIIT B/\SIS 

"• ACTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER DATA IS USED FOR A GEl!ERALLY 

CDNSlSTEtff APPLICATION. WHEN PROVJOF.D, lliEY SHOULD BE USEO AS GUIDELINES OHLY. 

THE i\PPROPRIATE REGULATORY OOCUMElff SHOULD BE; CONSULTED BEFORE MAKING ANY 

DECISIONS BASED ON ANAL YTICAl DATA 

APPROVED BY: __,(~1~-4~~'/' ___ _ _ 
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1-=1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-3 5/25/00 9:15AM 

ANAlYTE METHOD RESULTS* 

TPH-VOLATILE RANGE NWTPH-GX ND 
TPH·OIESEL RANGE NWTPH-DX ND 
TPH-OIL RANGE NWTPH-DX ND 

NAPHTHALENE EPA-8270 SIM ND(<0.02) 
ACENAPHTHYLEME EPA-8270 SIM ND(<0.02) 
ACENAPHATHENE EPA-8270 SIM 0.17 
FLUORENE EPA-8270 SIM ND{<0.02) 
PHENANTHRENE EPA-8270 SIM ND{<0.02) 
ANTHRACENE EPA-8270 SIM ND(<0.02) 
FLUORANTHENE EPA-8270 SIM ND(<0.02) 
PYRENE EPA-8270 SIM ND(<0.02) 
BENZO[A}ANTHRACENE EPA-8270 SIM ND(<0.02) 
CHRYSENE EPA-8270 SIM ND(<0.02) 
BENZO[B)FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO[K)FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) 
INDENO[l,2,3-CD)PYRENE EPA-8270 SIM ND(<0.02) 
DIBENZ(A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) 
BENZO[G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) 

DJCHLORODIFLUOROMETHANE EPA-8260A ND(<2) 
CHLOROMETHANE EPA-8260A ND{ <2) 
VINYL CHLORIDE EPA-8260A ND(<2) 
EROMOMETHANE EPA-8260A ND(<2) 
CHLOROETHANE EPA-8260A ND(<2) 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) 
ACETONE EPA-8260A ND(<20) 
1, 1-DICHLOROETHENE EPA-8260A ND(<2) 
METHYLENE CHLORIDE EPA-8260A ND(<2) 
ACRYLONITRILE EPA·8260A ND( <5) 
METHYL T·BUTYL ETHER EPA-8260A ND( <2) 
TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2) 
1, l ·DICHLOROETHANE EPA-8260A ND(<2) 
2-BUTANONE EPA-8260A ND(<S} 

DATE: 
COL JOB#: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L • 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 

Page 1 

6/12/00 
005122 

3 
5/26/00 

C142 

· *_ :~~~; (·:: '::~-~~=rir:=:i~~i~~ t.C ... ~ 

ANALYSIS ANALYSIS 

DATE BY 

S/28/00 LAH 
5/31/00 GLW 
5/31/00 GLW 

6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LR.I< 
6/8/00 LRK 
6/8/00 LRK 

6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
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a...ii ANALYTICAL I I I CCI 
I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
S30 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-3 5/25/00 9:15AM 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

3 
5/26/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

CIS-1.2-DICHLOROETHENE 
2,2-DICHLOROPROPANE 
BROMOCHLOROMETHANE 
CHLOROFORM 
1,1, 1-TRICHLOROETHANE 
l, 1-DICHLOROPROPENE 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
BENZENE 
1RICHLOROETHENE 
1,2-DICHLOROPROPANE 
DIBROMOMETHANE 
BROMODICHLOROMETHANE 
TRANS· 1,3·DICHLOROPROPENE 
4·METHYL-2·PENTANONE 
TOLUENE 
CIS· l,3-DICHLOROPROPENE 
1,1,2-lRICHLOROETHANE 
2-HEXANONE 
1,3-DICHLOROPROPANE 
TETRACHLOROETHYLENE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE 
CHLOROBENZENE 
1,1,1,2-TTIRACHLOROETHANE 
ETHYLBENZENE 
M+P XYLENE 
STYRENE 
0-XYLENE 
BROMOFORM 
1SOPROPYLBENZENE 
1,1,2,2-TETRACHLOROETHANE 
1,2,3· TRICHLOROPROPANE 
BROMOBENZENE 
M·PROPYL BENZENE 

EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA-8260A 
EPA·8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA-8260A 
EPA·8260A 
EPA-8260A 
EPA·8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 

ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
N0(<2) 
ND(<2) 
ND( <2) 
ND{<2) 
ND(<2) 
ND{<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<S) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<S) 
ND(<2) 
ND(<2) 
ND( <2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<4) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND( <2) 

UG/L 
UG/l 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
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6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/S/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- =1 I CCI h = t~~~r~~~1rns, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

1Y SCHREINER 

TACOMA METALS 
RGW-3 5/25/00 9:15AM 

DA1E: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

3 
5/26/00 

C142 

;::: .. __ ::.:'. .... >.: ............. :::::' .............. . ::::' .· ... · ...... · .. tr. o: .. 'IA'ti.didfuffl:·:· ... ·.·."·····:.:.:,:.:· .. · .. · ... ···.,:,,:···· .... ·:: ... · (r···· ...... .. ,. ..... < ......... ;·.· ::- .. .... , .. .... . 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

2-CHLOROTOLUENE EPA-8260A ND(<Z) UG/L 6/5/00 LRK 
1,3,S-TRlMETl-tYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
4-CHLOROTOLUENE EPA-8260A ND(<2} UG/L 6/5/00 LRK 
T-Blffi'L BENZENE EPA·8260A ND(<2) UG/L 6/S/00 LRK 
1,2,4-lRIMETHYL BENZENE EPA-8260A ND(<Z) UG/l 6/5/00 LRK 
S-Blffi'L BENZENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
P-ISOPROPYLTOLUENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
1,3 DICHLOROBENZENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
1,4-DIQ-fLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
N-Blffi'LBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DlBROMO 3-0iLOROPROPANE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
1,2,4-lRICHlOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
NAPHnfALENE EPA-8260A N0(<2) UG/L 6/5/00 LRK 
1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

PCB-1016 EPA-8082 MOD ND(<l) UG/L 5/30/00 LAH 
PCB-12.21 EPA-8082 MOD NO{<l) UG/L 5/30/00 LAH 
PCB-1232 EPA-8082 MOD ND(<l) UG/L 5/30/00 LAH 
PCB-1242 EPA-8082 MOD ND(<l) UG/L 5/30/00 LAH 
PCB-1248 EPA-8082 MOD ND(<l) UG/L 5/30/00 LAH 
PCB-1254 EPA-8082 MOD ND(<l) UG/l 5/30/00 LAH 
PCB-1260 EPA-8082 MOD ND(<l) UG/ L 5/30/00 LAH 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) MG/l 6/7/00 CMH 
DISSOLVED BAR1UM EPA-6010 0.062 MG/L 6/7/00 CMH 
DISSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 6/ 7/00 CMH 
DISSOLVED CHROMIUM EPA-6010 ND( <0.01) MG/L 6/7/00 CMH 
DISSOLVED LEAD EPA-7421 ND(<0.004) MG/L 6/12/00 CMH 
DISSOLVED MERCURY EPA-7470 ND(<.0002) MG/ l 6/9/00 CMH 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) MG/L 6/7/00 CMH 
DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 6/7/00 CMH 

NOTE: PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 
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1- =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

3 
5/26/00 

C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-3 5/25/00 9: 15AM 

, ..... .. ..... ,, .. <;4.cc ... 
::: _:;: .::;::. ... ·.···' 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

• "NO" JNO!CATF.5 AtiALYTI: ANALVZEO FOR SITT !WT DETECTED AT LEVEL ABOVE REPORTING UMIT. REPORTING UMIT IS GIVEN IN PARENlliESES OR AS FOLLOWS: 

GASOLINE(VOLATILE RANGE) REPORTIHG LIMIT JS SO UG/l 

DIESEL RANGE REPORTING LIMIT IS 250 UG/L 

LUBE Oil P.AIIGE REPORTING LIMIT IS S00 UG/L 

'• UNITS FOR All. NON I.IQUIO SAMPLES ARE REPORTED ON A ORY WEIGHT BASIS 

'.,. ACTIONS LEVELS ARE PROVIDED ONLY WIIEN PARAMETER DATA IS USED FOR A GEf~EAALLY 

CONSISTENT APPLICATIOH. WHF.N PROVIDED, THEY SHOULD BE USED AS GUIDELINES ONLY. 

THE APPROPRIATE REGULATORY UOCUMENT SHOULD BE CONSULTED REFORE MAKING ANY 

DECISION$ BASED Ot1 ANAlYTICAI. DATA 

APPROVED BY: _c_#-'---'-· ·--- ---
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1- =1 I CCI ANALYTICAL 
• 5 LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET CCILJOB #: 005122 
FEDERAL WAY, WA 98003 CCIL SAMPLE #: 4 

DATE RECEIVED: 5/26/00 
WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-4 5/25/00 9:50AM 

C • • ;J::;~i::;;:: :~:j~:~ 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BV 

TPH·VOLATILE RANGE NWTPH·GX ND UG/L 5/28/00 LAH 

TPH-DIESEL RANGE NWTPH-DX ND UG/L 5/31/00 GLW 

TPH·OIL RANGE NWTPH-DX ND UG/L 5/31/00 GLW 

NAPHTHALENE EPA-8270 SIM 0.04 UG/L 6/8/00 LRK 

ACENAPHTHYLENE EPA·8270 SIM ND(<0.02) UG/L' 6/8/00 LRK 
ACENAPHATHENE EPA·8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

FLUORENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 
PHENANTHRENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 
ANTHRACENE EPA-8270 SIM ND{<0.02) UG/L 6/8/00 LRK 

FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

PYRENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

BENZO[AJANTHRACENE EPA-8270 SIM ND(<0.02} UG/L 6/8/00 LRK 

CHRYSENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

BENZO[BJFLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 lRK 

BENZO[KJFLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

BENZO( A }PYRENE EPA-8270 SIM N0(<0.02) UG/L 6/8/00 LRK 

INDENO[l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

DIBENZ[A,H]ANTHRACENE EPA-8270 SIM N0(<0.02) UG/L 6/8/00 LRK 

BENZO[G,H,JJPERYLENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

DICHLOROOIFLUOROMETHANE EPA·8260A ND(<2) UG/L 6/5/00 LRK 
CHLOROMETHANE EPA·8260A ND(<2) UG/L 6/5/00 LRK 
VINYL CHLORIDE EPA-8260A ND(<2) UG/L 6/S/00 LRK 

BROMOMETHANE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
CHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TRICHLOROFLUOROMETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

ACETONE EPA-8260A ND(<20) UG/L 6/5/00 LRK 

1, 1 ·DICHLOROETHENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

METHYLENE CHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

ACRYLONITRILE EPA-8260A ND(<S) UG/L 6/5/00 LRK 

METHYL T·BUTYL ETHER EPA·8260A ND(<2) UG/L 6/5/00 LRK 

TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 lRK 

1, 1 ·DICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

2·BUTANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
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1-=1 I co ANALYTICAL 
• # LABORATORIES, INC. 

CLIENT: KENNEDY /JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET CCTLJOB #: 005122 
FEDERAL WAY, WA 98003 CCIL SAMPLE #: 4 

DATE RECEIVED: 5/26/00 
WDOE ACCREDITA noN #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-4 5/25/00 9:50AM 

·;1 ,····· :H: ···· ... frt,),fj\,"fi:t§~c=y : .. ·: •::: ' }~''~J::}}:;::::::.·=---~··=· 
,;·.--:-:-:-·-·.·- · .. 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

CIS-1,2-DICHLOROETHENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

2,2-DICHLOROPROPANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

BROMOCHLOROMETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

CHLOROFORM EPA-8260A ND{<2) UG/L 6/5/00 LRK 

1,1,1-TRICHLOROETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

1,1-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CARBON TETRACHLORIDE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

1,2-DICHLOROETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

BENZENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

TRICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

DIBROMOMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMODICHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

4-METHYL-2-PENTANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 

TOLUENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

1,1,2-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

2-HEXANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 

1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TETRACHLOROETHYLENE EPA-8260A ND(<2} UG/L 6/5/00 LRK 

DIBROMOCHLOROMETHANE EPA-8260A ND(<2} UG/L 6/5/00 LRK 

1,2-DIBROMOETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1, 1, l,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRI< 

ETHYLBENZENE EPA-8260A N0{<2) UG/L 6/5/00 LRK 

M+P XYLENE EPA-8260A ND(<4) UG/L 6/5/00 LRK 

SlYRENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

0-XYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOFORM EPA-8260A ND(<2) UG/L 6/5/00 LRK 

ISOPROPYLBENZENE EPA-8260A ND(<2) UG/L 6/S/00 LRK 

1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOBENZENE EPA-8260A ND{ <2) UG/L 6/5/00 LRK 

N-PROPYL BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
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1- #!I ~ CCI ANALYTICAL 
M # LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CllENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-4 5/25/00 9:50AM 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

4 
5/26/00 

C142 

:: ... '' .:.-/: ......... · ....... :·.,r::· ... :>:·:,:,,:: .......... · ·,:·\:::: \/::-:,tJjaW&ll,lflt.·· .:::::.:,.,· .... ·· :r:: ...... _ /It .... : .. ;-';:._ ... ·:.:.·if:: ... · ·· .. :·:::-;,;:, .. :.; ... · \.: ...... : ... ,.,n 

ACflON ANALYSIS ANALYS1S 

ANALYTE METHOD RESULTS* UNITS** LEVEL"** DATE BY 

2-CHLOROTOLUENE EPA-8260A ND( <2) UG/L 6/5/00 LRK 
1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRJ< 
4-CHLOROTOLUENE EPA-B260A ND{<2) UG/L 6/5/00 LRK 
T-BUTYL BENZENE EPA-8260A ND( <2) UG/L 6/5/00 LRK 
1,2,4-lRIMETHYL BENZENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
S-BUTYL BENZENE EPA-B260A ND(<2) UG/L 6/5/00 LRK 
P-ISOPROPYL TOLUENE EPA-8260A ND( <2) UG/L 6/5/00 LRK 
1,3 DICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,4-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
N-BUTYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DlCHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DIBROMO 3-CHLOROPROPANE EPA·S260A ND(<S) UG/L 6/5/00 LRK 
1,2,4-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
NAPHTHALENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2,3-lRICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

PCB-1016 EPA-8082 MOD ND(<l) UG/L 5/30/00 LAH 
PCB-1221 EPA-8082 MOD ND(<l) UG/L 5/30/00 LAH 
PCB-1232 EPA-8082 MOD ND( <1} UG/L 5/30/00 LAH 
PCB-1242 EPA-8082 MOD ND(<!) UG/L 5/30/00 LAH 
PCB-1248 EPA-8082 MOD ND(<l) UG/L 5/30/00 LAH 
PCB-1254 EPA-8082 MOD ND(<1) UG/L 5/30/00 LAH 
PCB-1260 EPA-8082 MOD ND(<l) UG/L 5/30/00 LAH 

DISSOLVED ARSENIC EPA-7060 ND(<O.OOS) MG/L 6/7/00 CMH 
DISSOLVED BARIUM EPA-6010 0.033 MG/L 6/7/00 CMH 
DISSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 6/7/00 CMH 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) MG/L 6/7/00 CMH 
DISSOLVED LEAD EPA-7421 ND(<0.004) MG/l 6/12/00 CMH 
DISSOLVED MERCURY EPA-7470 ND(<.0002) MG/L 6/9/00 CMH 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) MG/L 6/7/00 CMH 
DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 6/7/00 CMH 

NOTE; PCB REPORTING LIMIT RAISED DUE TO MAlRIX INTERFERENCE 
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..._ ANALYTICAL 1-11cc1 --= LABORATORIES, INC. 

......... .. ......... ••• ...... ··· .... ;~e11mtt1'11:SQllf&:tf$1S/ \: ... ····.: .... /?: .... ··.··· 
.. ·-·~ ................ ' ..... ... '' ..... , ........... . 

.... ,:.,} nuu u,, .. :::<·'.:;.· :, •• , .. u ., ,:,: 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLJENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-4 5/25/00 9:50AM 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

···· ··········• ·•······ :-:·:· 

6/12/00 
005122 

4 
5/ 26/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

• ·uo- INUICATES AHAl.m ANALYZED FOR BUT NOT DETECTED AT lfVEL ABOVE REPOIITTNG LIMIT. REPORTING UMIT IS G!Vl:N IN PARENTHESES OR AS FOUOWS: 

GASOLINE(YOI.ATilE RNIGEJ REPORTING LIMIT JS 50 UG/l 

DIESEL RANG!; RE~ORTING LlMIT IS 250 UG/l 

LU!l( OIL RANGE REPORTING UMIT IS SOil UG/L 

' UNITS FOR ALL NON L!QUJD SAMPLES ARE REPORT!=D ON A DRY WEIGHT BASIS 

·•-•ACTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER DATA 15 USED FOR A GE'-IEAAl.LY 

COl4S1ST1:NT /\PPUCJ\TJON. WHEN PROYl~ O, THEY St!OULD BE USED AS GUIDEUNES ONLY. 

THE APPROPRIATE REGULATORY 000/MENT SHOULD 6E CONSULTED BEFORE MAKING ANY 

CJECISIONS RA!>ED ON ANALYTICAL DATA 

APPROVED BY: _C ...... !+"') ...... ~_- - - - -
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1-=1 I CCI ANALYTICAL 
I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOlJTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-5 5/25/00 10:25AM 

.................... 
······• 

ANALYTE METHOD RESULTS* 

TPH-VOL.ATILE RANGE NWTPH-<3X ND 
TPH-DIESEL RANGE NWTPH-DX ND 
TPH-OIL RANGE NWTPH-DX ND 

NAPHTHALENE EPA-8270 SIM 0.02 

ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) 
ACENAPHATHENE EPA-8270 SIM ND(<0.02) 

FLUORENE EPA-8270 SIM 0.04 

PHENANTHRENE EPA-8270 SIM 0.06 
ANTHRACENE EPA-8270 SIM ND(<0.02) 
FLUORANTHENE EPA-8270 SIM 0.07 
PYRENE EPA-8270 SIM 0.06 
BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) 

CHRYSENE EPA-8270 SIM 0.02 
BENZO(B)FLUORANTHENE EPA-8270 SIM ND{<0.02) 
BENZO[K)FLUORANTHENE EPA-8270 SIM ND(<0.02) 

BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) 
INDENO( 1,2,3-CD)PYRENE EPA-8270 SIM ND(<0.02) 
DIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) 
BENZO[G,H,I]PERYLENE EPA-8270 SIM N0(<0.02) 

DICHLORODlFLUOROMETHANE EPA-8260A ND(<2} 
CHLOROMETHANE EPA-8260A ND(<2) 

VINYL CHLORIDE EPA-8260A ND( <2) 

BROMOMETHANE EPA-8260A ND( <2) 

CHLOROETHANE EPA-8260A ND{<2} 

TRICHLOROFLUOROMETHANE EPA-8260A ND(<2} 

ACETONE EPA-8260A ND(<20) 
1,1-DICHLOROETHENE EPA-8260A ND( <2) 

METHYLENE CHLORIDE EPA-8260A ND(<2) 

ACRYLONITRILE EPA-8260A ND(<S) 
METHYL T-BUTYL ETHER EPA-8260A ND( <2) 

TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2) 
1, 1-DICHLOROETHANE EPA-8260A ND(<2) 

2-BUTANONE EPA-8260A ND(<5) 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 
UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 

.. 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
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6/12/00 
005122 

5 
5/26/00 

C142 

ANALYSIS 

DATE 

5/28/00 
5/31/00 
5/31/00 

6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 

BY 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- =1 I CCI ANALYTICAL I ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: lY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-5 5/25/00 10:25AM 

DATE: 
CCILJOB #: 

cal SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDlTAlJON #: 

..... :::······· ····· ········ ·· :·'·:~ 'miA17fRffittT:S:'.: ............. ,-: .. , ... ,, .... , 
'· ;:t· ,;:·;:; 

·::: . 

ACTION 

ANALYTE METHOD RESULTS* UNITS"'* LEVEL*** 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 
2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 

BROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 

CHLOROFORM EPA-8260A ND(<2) UG/L 

1,1,1-TR[CHLOROETHANE EPA-8260A ND(<2) UG/L 

1, 1-DICHLOROPROPENE EPA-8260A NO( <2) UG/L 
CARBON TETRACHLORlDE EPA-8260A ND(<2) UG/L 

1,2-DICHLOROETHANE EPA-8260A ND(<2) UG/L 

BENZENE EPA-8260A ND(<2) UG/l 
TRICHLOROETHENE EPA-8260A ND(<2) UG/L 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 

DlBROMOMETHANE EPA-8260A ND(<2) UG/L 

BROMODrCHLOROMETHANE EPA-8260A ND(<2) UG/L 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 
4·METHYL-2-PENTANONE EPA-8260A ND{<S) UG/L 

TOLUENE EPA-8260A ND{<2) UG/L 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 
1, 1,2-TRICHLOROETHANE EPA-8260A ND(<2) UG/l 

2-HEXANONE EPA-8260A ND(<S) UG/l 

1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 

TETRACHLOROETHYLENE EPA-8260A ND( <2) UG/L 
DIBROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 
1,2-DIBROMOETHANE EPA-8260A ND(<2) UG/L 

CHLOROBENZENE EPA-8260A ND(<2) UG/L 
1,1, 1,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 
ETHYLBENZENE EPA-8260A ND(<2) UG/L 

M+P XYLENE EPA-8260A ND(<4) UG/L 

Sn'RENE EPA-8260A ND(<2) UG/L 

0-XYLENE EPA-8260A ND(<2) UG/L 
BROMOFORM EPA-8260A N0(<2) UG/L 

ISOPROPYLBENZENE EPA-8260A ND(<2) UG/L 

l, 1,2,2-TETRACHLOROETHANE EPA-8260A ND{<2) UG/L 

1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 

BROMOBENZENE EPA-8260A ND(<2) UG/L 

N-PROPYL BENZENE EPA-8260A ND(<2) UG/l 

Page 2 

6/12/00 
005122 

5 
5/26/00 

(142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

'\: . . ::}~:./~:. ""'~ 
r 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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iii ANALYTICAL 

-

CCI 

a::= LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CUENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-5 5/25/00 10:25AM 

DATE: 
COL JOB#: 

COL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

5 
5/26/00 

C142 

:·· .. .. :.:··· .......... ·· .... .. · ....... ·,: .. · · .... :..· .. > ... ··,,.:·:.· .. ::io: .. : .. :'.f.iflW•IWOOfiL::: .. ·:.···· ... ... :.::.: ···\·.···.··::.: .... J'\:········"···········:-- ...... :·· .. ·. :::: ... ·~ 

ACTION ANALYSIS ANALYSIS 
ANALYTE METHOD RESULTS* UNnS** LEVEL*** DATE BY 

2-01LOROTOLUENE EPA-B260A ND(<2) UG/L 6/5/00 LRK 
1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
4-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
T-BlJTYL BENZENE EPA·8260A ND(<2) UG/l 6/5/00 LRK 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
S-BlJTYL BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
P-[SOPROPYL TOLUENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,3 D[CHLOROBENZENE EPA-B260A ND(<2) UG/L 6/5/00 LRK 
1,4-DICHLOROBENZENE EPA-8260A ND{<2) UG/ l 6/ 5/00 LRK 
N-BUTYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DIBROMO 3-CHLOROPR.OPANE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
1,2,4-TRICHLOROBENZENE EPA-8260A ND(<2) UG/ L 6/5/00 LRK 
HEXACHL0R01,3·B.UTAD1ENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
NAPHTHALENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2,3-TR[CHLOROBENZENE EPA-8260A ND(<2) UG/ L 6/5/00 LRK 

PCB-1016 EPA-8082 MOD ND(<2) UG/L 6/12/00 LAH 
PCB-1221 EPA-8082 MOD ND(<2) UG/L 6/12/00 LAH 
PCB-1232 EPA-8082 MOD ND(<2) UG/ L 6/12/00 LAH 
PCB-1242 EPA-8082 MOO ND(<2} UG/L 6/12/00 LAH 
PCB-1248 EPA-8082 MOD ND(<2) UG/l 6/12/00 LAH 
PCB-1254 EPA-8082 MOD ND(<2) UG/l 6/12/00 LAH 
PCB-1260 EPA-8082 MOD ND(<2) UG/ L 6/ 12/00 LAH 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) MG/L 6/7/00 CMH 
DISSOLVED BARIUM EPA-6010 0.044 MG/l 6/7/00 CMH 
DISSOLVED CADMIUM EPA-6010 0.005 MG/L 6/7/ 00 CMH 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) MG/L 6/7/00 CMH 
DISSOLVED LEAD EPA-7421 ND(<0.004) MG/L 6/12/00 CMH 
DISSOLVED MERCURY EPA-7470 ND(<.0002) MG/ L 6/9/00 CMH 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) MG/L 6/7/00 CMH 
DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 6/7/00 CMH 

NOTE: PCB REPORTING LIMIT RAISED DUE TO MATRD< [NTERFERENCE 
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1-*I I CCI ANALYTICAL 
M = LABORATORIES, INC. 

......................................... . . . · .·· 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
COL JOB#: 

COL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITAT;[ON #: 

6/12/00 
005122 

5 
5/26/00 

C142 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

'• .•.•.. .c • .(,,,,, 

ANALYTE 

lY SCHREINER 

TACOMA METALS 
RGW-5 5/25/00 10:25AM 

METHOD RESULTS* UNITS** 

ACTION ANALYSIS ANALYSIS 

LEVEL*** DATE BY 

' ·'NO" INOICATCS ANAL YT( ANALYZED FOR BUT NOT OETF.CTEO AT LEVEL ABOVE REPORTING UMrT. REPORTING UMn' IS GIVEN IN PARENTHESES OR AS FOLLOWS: 

GASOLll'IE(VOI ATILE RAIIGE) REPORTING LIMIT IS SO U<.,ll 

DIESEL RANGE REPORTING LIMIT IS 250 UG/l 

LUBE OIL RANGE REPORTING LJMrr IS sao UG/L 

•• UNITS FOR All NON LIQUID SAMPLES ARE REPORTED ON A ORV WEIGHT BASIS 

•••ACTION!'. LEVELS ARE PROVlOEO ONLY WHEII PARAMETER DATA IS USED FOR A GENERALLY 

COHSJSTENT APPLICATION. WHEII PROVIOEO, THEY SHOULD BE USED AS GUIDELINES ONLY. 

TI!E APr>ROPRIATI: REGULATORY DOCUMENT SHOULD 6E CONSULTED BEFORE MAKING ANY 

DECISIONS BASED ON ANA~YTICAL DATA 

APPROVED BY: __,,( _i_j~-li,t:..-J / _ __ _ 
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• ANALYTICAL I #!I I CCI M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET CCIL JOB#: 005122 

FEDERAL WAY, WA 98003 CCIL SAMPLE #: 6 
DATE RECEIVED: 5/26/00 

WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-6 5/25/00 11:15AM 

, .. ... . ········ ·: .. ···:.·.······ f '.JL:.}::··:.~:;·· -~::~~ } .;. 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TPH-VOL.ATILE RANGE NWTPH-GX ND UG/L 5/28/00 LAH 

TPH-DIESEL RANGE NWTPH-DX NO UG/L 5/31/00 GLW 

TPH·Oll RANGE NWTPH-DX ND UG/L 5/31/00 GLW 

NAPHTHALENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/L. 6/8/00 LRK 

ACENAPHATHENE EPA-8270 SIM 0.16 UG/L 6/8/00 LRK 

FLUORENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

PHENANTHRENE EPA-8270 SIM 0.04 UG/L 6/8/00 LRK 

ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

FLUORANTHENE EPA-8270 SIM 0.09 UG/L 6/8/00 LRK 

PYRENE EPA-8270 SIM 0.16 UG/L 6/8/00 LRK 

BENZO[A]ANTHRACENE EPA-8270 SIM 0.09 UG/L 6/8/00 LRK 

CHRYSENE EPA-8270 SIM 0.55 UG/L 6/8/00 LRK 

BENZO[BJFLUORANTHENE EPA-8270 SIM 0.21 UG/L 6/8/00 LRK 

BENZO[K]FLUORANTHENE EPA-8270 SIM 0.09 UG/L 6/8/00 LRK 

BENZO(A)PYRENE EPA-8270 SIM 0.04 UG/L 6/8/00 LRK 

lNDENO[ 1,2,3-CDJPYRENE EPA-8270 SIM 0.04 UG/L 6/8/00 LRK 

DIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

BENZO[G,H,I]PERYLENE EPA-8270 SIM 0.07 UG/L 6/8/00 LRK 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

CHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

VINYL CHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TRICHLOROFLUOROMETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

ACETONE EPA-8260A ND(<20) UG/L 6/5/00 LRK 

1, 1-DICHLOROETHENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

METHYLENE CHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

ACRYLONITR1LE EPA-8260A ND{<S) UG/L 6/5/00 LRK 

METHYL T-BUTYL ETHER EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,1-DICHLOROETHANE EPA·8260A ND(<2) UG/L 6/5/00 LRK 
2-BUTANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
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l•*l jca ANALYTICAL 
B = LABORATORIES, !NC. 

CLIENT: KENNEDY /JENKS CONSULTANTS DATE: 6/12/00 

530 SOUTH 336TH STREET CCILJOB #: 005122 
FEDERAL WAY, WA 98003 COL SAMPLE#: 6 

DATE RECEIVED: 5/26/00 
WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-6 5/25/00 11:15AM 

· ·.······· ... · · •·· •··" W\T..,..R1$.llU~,Tji ' . )::::: . \~t. ..... ·.ii:\tMttJ::· ·,;}~\/ .. 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

CIS-1,2-DICHLOROETHENE EPA-8260A ND( <2) UG/l 6/5/00 LRK 

2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOCHLOROMETHANE EPA-8260A ND( <2) UG/L 6/5/00 LRK 
CHLOROFORM EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1, 1, 1-TRICHLOROETHANE EPA-8260A ND( <2) UG/L 6/5/00 LRK 

1,1-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2-DICHLOROETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TRtCHLOROETHENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
DIBROMOMETHANE EPA-8260A ND(<Z) UG/L 6/5/00 LRK 

BROMODICHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TRANS-1,3·DICHLOROPROPENE EPA·8260A ND(<2) UG/L 6/5/00 LRK 

4-METHYL-2-PENTANONE EPA·8260A ND(<S) UG/l 6/5/00 LRK 

TOLUENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
CIS-1, 3-DICHLOROPROPEN E EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1, l, 2-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

2-HEXANONE EPA-8260A ND(<5) UG/L 6/5/00 LRK 

1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TETRACHLOROETHYLENE EPA·8260A ND(<2) UG/L 6/5/00 LRK 

DlBROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2-DlBROMOETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CHLOROBENZENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

1, l, 1,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
ETHYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

M+P XYLENE EPA-8260A ND(<4) UG/L 6/5/00 LRK 

STYRENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

0-XYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOFORM EPA-8260A ND(<2) UG/L 6/5/00 LRK 

rsOPROPYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOBENZENE EPA-8260A ND( <2) UG/L 6/5/00 LRK 

N-PROPYL BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

Page 2 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



1-=1 r0 
ANALYTICAL 

M # LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/12/00 

530 SOUTH 336TI-l STREET COL JOB#: 005122 

FEDERAL WAY, WA 98003 CCTL SAMPLE #: 6 
DATE RECEIVED: 5/26/00 

WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-6 5/25/00 11:15AM 

-~~ @tlSU~Ji .''' . . ?Y?f- ::: 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

2-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

4-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

T-BUTYL BENZENE EPA-lt260A ND( <2) UG/L 6/5/00 LRK 

1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<2} UG/L 6/5/00 LRK 

S-BlJTYL BENZENE EPA-8260A ND(<2} UG/L 6/5/00 LRK 

P-ISOPROPYL TOLUENE · EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,3 DICHLOROBENZENE EPA·8260A N0(<2) UG/L 6/5/00 LRK 

1,4-DICHLOROBENZENE EPA-8260A N0(<2) UG/L 6/5/00 LRK 

N-BUTYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

l,2·DICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

l,2·0IBROMO 3-CHLOROPROPANE EPA-8260A ND(<S) UG/L 6/5/00 LRK 

1,2,4-TRICHLOROBENZENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

HEXACHLOROl ,3-BUTADIENE EPA-8260A ND{<2} UG/L 6/5/00 LRK 

NAPHTHALENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

PCB-1016 EPA-8082 MOD ND(<O.l) UG/L 6/12/00 LAH 

PCB-1221 EPA-8082 MOD ND(<0.1) UG/L 6/12/00 LAH 

PCB·1232 EPA-8082 MOD ND(<0.1) UG/L 6/12/00 LAH 

PCB-1242 EPA-8082 MOD ND(<0.1) UG/L 6/12/00 LAH 

PCB-1248 EPA-8082 MOD ND(<0.1} UG/L 6/12/00 LAH 

PCB-1254 EPA-8082 MOD ND(<0.1) UG/L 6/12/00 LAH 

PCB-1260 EPA-8082 MOD ND(<0.1) UG/L 6/12/00 LAH 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) MG/L 6/7/00 CMH 

DISSOLVED BARIUM EPA-6010 0.014 MG/L 6/7/00 CMH 

DISSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 6/7/00 CMH 

DISSOLVED CHROMIUM EPA-6010 ND(<0.01) MG/L 6/7/00 CMH 

DISSOLVED LEAD EPA-7421 ND(<0.004) MG/L 6/12/00 CMH 

DISSOLVED MERCURY EPA-7470 ND(<.0002) MG/L 6/9/00 CMH 

DISSOLVED SELENIUM EPA-6010 ND(<0.05) MG/L 6/7/00 CMH 

DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 6/7/00 CMH 
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1· =1 I CCI ANALYTICAL 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

cal SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITAlJON #: 

6/12/00 
005122 

6 
5/26/00 

C142 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-6 5/25/00 11:15AM 

.... :. 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

'"l~D" INDICATES ANALYlc ANALYZED FOR BUT IIOT omCTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMrT IS GIVEN IN PARENTHESES OR AS FOLLOWS: 

GASOUNE{VOLA TILE RANGE) REPORTil!G LIMIT IS 50 UG/L 

DIESEL RANGE REPORTlfl(; LIMIT IS 250 UG/L 

LUBE OIL RANGE REPORTING LIMIT IS SOO U(,/l 

• • UNITS FOR ALL NOtl LIQUID SAMPLES ARE REPORT!':D ON A DRY WEIGHT 81\SIS 

... ACTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER DATA IS USED FOR A GENERALLY 

CONSISTENT APPLICATION. WHEfl PROVIOEO, THEY SHOULD BE USED AS GUIOEUHES ONLY. 

THF. APPROPRIATE REGULATORY DOCUMENT SHOULD BE COtlS\JlrED BEFORE MAKING ANY 

DECISIONS BASED ON ANALYIKAL DATA 

APPROVED BY: --"='Cle...,...,):.=,_.~~- --
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1- ==1 I CCI ANALYTICAL 
I # LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-7 5/25/00 12:00PM 

ANALYTE METHOD RESULTS* 

TPH-VOL.ATILE RANGE NWTPH-GX ND 
TPH-DIESEL RANGE NWTPH-DX ND 
TPH·OIL RANGE NWTPH-DX ND 

NAPHTHALENE EPA-8270 SIM 0.02 

ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) 

ACENAPHATHENE EPA-8270 SIM 0.55 

FLUORENE EPA-8270 SIM 0.40 

PHENANTHRENE EPA-8270 SIM 1.2 

ANTHRACENE EPA-8270 SIM 0.18 
FLUORANTHENE EPA-8270 SIM 0.38 
PYRENE EPA-8270 SIM 0.25 
BENZO[A]ANTHRACENE EPA-8270 SIM 0.05 
CHRYSENE EPA-8270 SIM 0.04 
BENZO[B)FLUORANTiiENE EPA-8270 SIM ND(<0.02) 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) 

INDENO(l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) 

DIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) 
BENZO(G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) 

CHLOROMETHANE EPA-8260A ND(<2) 

VINYL CHLORIDE EPA-8260A ND(<2) 
BROMOMETHANE EPA-8260A NO( <2) 
CHLOROETHANE EPA-8260A ND( <2) 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) 

ACETONE EPA-8260A ND{<20) 
1, 1-DICHLOROETHENE EPA-8260A ND{<2) 
METHYLENE CHLORIDE EPA-8260A ND{<2) 

ACRYLONITRILE EPA-8260A ND(<S) 
METHYL T-BUTYL ETHER EPA-8260A ND(<2) 
TRANS-1,2-DICHLOROETHENE EPA·8260A ND(<2) 
1, 1-DICHLOROETHANE EPA-8260A ND( <2) 
2-BUTANONE EPA-8260A ND(<5) 

DATE: 
CCILJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNn5** lEVEL*** 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
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6/12/00 
005122 

7 
5/26/00 

C142 

ANAlYSIS 
DATE 

5/28/00 
5/31/00 
5/31/00 

6/8/00 
6/8/00 
6/8/00 
6/8/00 

6/10/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 
BY 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-7 5/25/00 12:00PM 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCRED1TA1J0N #: 

:::::···::: 
.. 

. ')hHDATAResu.1§:mr::::x ::: =:'.- ::~;~.:;~,;;:::1:::j:::1:::l::tt;i:f;{\it\ii~~ii/ c. 

ACTION 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/l 
2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/l 
SROMOCHLOROMETHANE EPA-8260A N0(<2) UG/L 
CHLOROFORM EPA-8260A ND( <2) UG/L 
l, 1,1-TRICHLOROETHANE EPA-8260A ND( <2) UG/L 
t, 1-D !CH LOROPROPENE EPA-8260A ND(<2) UG/L 
CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/l 
1,2-DICHLOROETHANE EPA-8260A ND(<2) UG/L 
BENZENE EPA-8260A ND(<2) UG/L 
TRICHLOROETHENE EPA-8260A ND(<2) UG/L 
1,2-DICHLOROPROPANE EPA-8260A ND( <2) UG/l 
DIBROMOMETHANE EPA-8260A ND(<2) UG/l 
BROMODICHLOROMETHANE EPA-8260A ND(<2) UG/L 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/l 
4-METHYL-2-PENTANONE EPA-8260A ND(<5) UG/L 
TOLUENE EPA-8260A ND(<2) UG/L 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 
l, 1,2-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 
2-HEXANONE EPA-8260A ND(<S) UG/L 
1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 
TETRACHLOROETHYLENE EPA-8260A ND(<2) UG/l 
DIBROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 
1,2-DlBROMOETHANE EPA-8260A ND(<2) UG/l 
CHLOROBENZENE EPA-8260A ND( <2) UG/l 
1, 1, 1,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/l 
ETHYL BENZENE EPA-8260A ND(<2) UG/L 

M+P XYLENE EPA-8260A ND(<4) UG/L 
STYRENE EPA-8260A ND(<2) UG/L 
0-XYLENE EPA-8260A ND(<2) UG/L 
SROMOFORM EPA-8260A ND(<2) UG/L 
ISOPROPYLBENZENE EPA-8260A ND(<2) UG/l 
1,1,2,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/l 
1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 

BROMOBENZENE EPA-8260A ND(<2) UG/l 
N-PROPYL BENZENE EPA-8260A ND(<2) UG/l 

Page 2 

6/12/00 
005122 

7 
5/26/00 

C142 

.;' .. 
,::- . -,:,· . 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

.. ; .. i:::;:::::::::: .. -:,:,:,:. • 
·:-: ·{t" ~ 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
lRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
lRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- =1 I CCI ANALYTICAL 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-7 5/25/00 12:00PM 

ANALYTE METHOD RESULTS* 

2-CHLOROTOLUENE EPA·8260A ND(<2) 
1,3 ,S· TRJMETHYLBENZENE EPA·8260A ND(<2) 
4·CHLOROTOLUENE EPA·8260A ND(<2) 
T·BUTYL BENZENE EPA·8260A ND(<2) 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<2) 
S-BUTYL BENZENE EPA-8260A ND(<2} 
P-ISOPROPYL TOLUENE 'EPA-8260A N0(<2) 
1,3 DICHLOROBENZENE EPA-8260A ND(<2) 
1,4-DICHLOROBENZENE EPA-8260A ND(<2} 
N-BUTYLBENZENE EPA-8260A ND( <2) 
1, 2-D ICH LOROBENZENE EPA-8260A ND(<2) 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<S) 
1,2, 4-TRICHLOROBENZENE EPA·8260A ND(<2) 
HEXACHLOR01,3·BUTADIENE EPA-8260A ND(<Z) 
NAPHTHALENE EPA-8260A ND(<2) 
1,2,3-TRICHLOROBENZENE EPA·8260A ND(<2) 

PCB-1016 EPA-8082 MOD ND(<0.1) 
PCB-1221 EPA-8082 MOD ND(<0.1) 
PCB-1232 EPA-8082 MOD ND(<O.l) 
PCB-1242 EPA-8082 MOD ND(<0.1) 
PCB-1248 EPA-8082 MOD ND(<0.1) 
PCB-1254 EPA-8082 MOD ND( <0.1) 

PCB-1260 EPA-8082 MOD ND(<0.1) 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) 
DISSOLVED BARIUM EPA-6010 0.023 
DISSOLVED CADMIUM EPA-6010 ND(<0.005) 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) 
DISSOLVED LEAD EPA-7421 ND(<0.004) 
DISSOLVED MERCURY EPA-7470 ND(<.0002) 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) 
DISSOLVED SILVER EPA-6010 ND(<0.007) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
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6/12/00 
005122 

7 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 

6/12/00 
6/9/00 
6/7/00 
6/7/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
I.AH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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1· =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

.......................... 
:;,,.· 

...................... .':.· ...... ··: . , : .. : ........ . 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

CCTL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

7 
5/26/00 

C142 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

ANALYTE 

TY SCHREINER 

TACOMA METALS 
RGW-7 5/25/00 12:00PM 

METHOD RESULTS* UN(l"S** 

ACTION ANALYSIS ANALYSIS 

LEVEL*** DATE BY 

' ··No" INOICAT[S ANAL YT1: ANALYZED FOR B\JT l·lOT DETECTED AT LEVEL AllOVE REPORTING LIMIT, REPORTING LIMIT 15 GIVEN IN PAREHTHESES OR AS FOLLOWS: 

GA SOL IN£(VOLA TILE RANGE) REPORTING LIMIT IS 50 UGJL 

DIESEL RANGE REPORTING UMIT IS 250 UG/L 

LUBE Oil RANGE Rl:PORTING LIMIT IS SOO UG/l 

'* UNITS fOR ALL NUN LIQUID SAMPLES ARE Rf PORTED ON A ORY WEIGHT BASIS 

.. 'ACTIONS LEVELS ARE PROVIDED ONI.Y WHEN PARAMETER DATA IS useo FOR A GENERAl!.Y 

C01'151S!F.NT APPLJ(ATION. WHEN PROVIOEO, TUEY SHOUID BE US~D AS GUIDELINES om.v. 
THE APPROPRIAT~ R~GULAfORY OOCUMElff SHOULD BE CONSULTEO BEFORE MAKING ArlY 

DECISIONS BASED ON ANALYTICAL OAT/\ 

APPROVED BY: ---"c'--'-J)_.._'~- ---
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W ANALYTICAL I #!I I CCI M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET CCILJOB #: 005122 
FEDERAL WAY, WA 98003 CCIL SAMPLE #: 8 

DATE RECEIVED: 5/26/00 
WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-8 5/25/00 1:40PM 

............ , ...... .. 
,_:"::: :·:·:·> ·····11.Afi'mti.··· .... . '.;, .•. ·: '.... . . . . . ·;I§' 

............ , .. ,,(.C 

.. :(·' ·::~. .·itt?tttr:==·:<·:·. · 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNrr5** LEVEL*** DATE BY 

TPH-VOLATILE RANGE NWTPH-GX ND UG/L 5/28/00 LAH 

TPH-DIESEL RANGE NWTPH-DX ND UG/L 5/31/00 GLW 

TPH-OIL RANGE NWTPH-DX ND UG/l 5/31/00 GLW 

NAPHTHALENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

ACENAPHTHYLENE EPA-8270 SIM N0(<0.02) UG/L 6/8/00 LRK 

ACENAPHATHENE EPA-8270 SIM 0.02 UG/L 6/8/00 LRK 
FLUORENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

PHENANTHRENE EPA-8270 SIM 0.09 UG/L 6/8/00 LRK 
ANTHRACENE EPA-8270 SIM ND( <0.02) UG/L 6/8/00 LRK 

FLUORANTHENE EPA-8270 SIM 0.05 UG/L 6/8/00 LRK 

PYRENE EPA-8270 SIM 0.06 UG/L 6/8/00 LRK 

BENZO[A)ANTHRACENE EPA-8270 SIM 0.02 UG/L 6/8/00 L.RK 

CHRYSENE EPA-8270 SIM 0.03 UG/L 6/8/00 LRK 

BENZO[BJFLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

BENZO[KJFLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 
BENZO(A)PYRENE EPA-8270 SIM 0.02 UG/L 6/8/00 LRK 
INDENO[t,2,3-CD)PYRENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

DIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 
BENZO(G,H,I}PERYLENE EPA-8270 SIM ND(<0.02) UG/L 6/8/00 LRK 

DICHLORODIFLUOROMETHANE EPA-8260A ND( <2) UG/L 6/5/00 LRK 
CHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

VINYL CHLORIDE EPA-S260A ND{<2) UG/L 6/5/00 LRK 

BROMOMETHANE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

CHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1RICHLOROFLUOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

ACETONE EPA·8260A ND(<20) UG/l 6/5/00 LRK 

1, 1-DJCHLOROETHENE EPA-8260A ND( <2) UG/L 6/5/00 LRK 
METHYLENE CHLORIDE EPA-8260A ND( <2) UG/L 6/5/00 LRK 

ACRYLONI1RILE EPA-8260A ND( <5) UG/L 6/5/00 LRK 

METHYL T-BlJTYL ETHER EPA-8260A ND( <2) UG/L 6/5/00 LRK 

TRANS- J ,2-DJCHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1, 1-DICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

2-BUTANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
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a ANALYTICAL I =1 I CCI M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET CCILJOB #: 005122 

FEDERAL WAY, WA 98003 COL SAMPLE #: 8 
DATE RECEIVED: 5/26/00 

WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-8 5/25/00 1:40PM 

·········· \ ::::,.:, ·:· ···.··· ~~TtfREUttS ····,·· :··· :- ·-::··:: 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/l 6/S/00 LRK 

2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CHLOROFORM EPA-8260A NO( <2} UG/L 6/5/00 LRK 

l, 1, 1 • TRICHLOROETHANE EPA-8260A ND(<2} UG/L 6/5/00 LRK 

1,1-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2-DICHLOROETHANE EPA-8260A ND{<2} UG/L 6/5/00 LRK 

BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TRICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2-DlCHLOROPROPANE EPA-8260A ND( <2) UG/L 6/5/00 LRK 
DIBROMOMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMODICHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

4-METHYL-2-PENTANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
TOLUENE EPA-8260A 2 UG/L 6/5/00 LRK 

CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,1,2-TRICHLOROETHANE EPA-82.GOA ND(<2) UG/L 6/5/00 LRK 
2-HEXANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 

1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TETRACHLOROETHYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

DIBROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2-DIBROMOETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CHLOROBENZENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

l, l, 1,2 • TETRACHLOROETHAN E EPA·8260A ND(<2) UG/L 6/5/00 LRK 

ETHYL BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

M+P XYLENE EPA-8260A ND(<4) UG/L 6/5/00 LRK 

STYRENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

0-XYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOFORM EPA·8260A ND(<2) UG/L 6/5/00 LRK 

ISOPROPYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1, 1,2,2· TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOBENZENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

N-PROPYL BENZENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
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1- *I I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET CCILJOB #: 005122 
FEDERAL WAY, WA 98003 CCIL SAMPLE #: 8 

DATE RECEIVED: 5/26/00 
WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-8 5/25/00 1:40PM 

•• ••-· JtilTlU~i~~t't::$.' 
.. ~. ;;,.;,. ... . . ... , .......... ... . ............... < .••••••• c;o;< ••• ,. 

;;: ·····;:····::::::·; 
.. . ................... · .. 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

2-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

4-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
T-BU1YL BENZENE EPA-8260A ND( <2) UG/L 6/5/00 LRK 

1,2,4-TRIMETI-IYL BENZENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

S-BU1YL BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

P-ISOPROPYL TOLUENE EPA-8260A ND( <2) UG/L 6/5/00 LRK 

1,3 DICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,4-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

N-BU1YLBENZENE EPA-8260A ND( <2) UG/L 6/5/00 LRK 

1,2-DICHLOROBENZENE EPA-8260A ND( <2} UG/L 6/5/00 LRK 

1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<S} UG/L 6/5/00 LRK 
1,2, 4-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

NAPHTHALENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2,3-TRICHLOROBENZENE EPA-8260A ND( <2) UG/L 6/5/00 LRK 

PCB-1016 EPA-8082 MOD ND(<0.1) UG/L 6/12/00 LAH 

PCB-1221 EPA-8082 MOD ND(<O.l) UG/L 6/12/00 LAH 

PCB-1232 EPA-8082 MOD ND( <0.1) UG/L 6/12/00 LAH 

PCB-1242 EPA-8082 MOD ND( <0.1) UG/L 6/12/00 LAH 

PCB-1248 EPA-8082 MOD ND(<0.1) UG/L 6/12/00 LAH 

PCB-1254 EPA-8082 MOD ND( <0.1) UG/L 6/12/00 LAH 

PCB-1260 EPA-8082 MOD ND( <0.1) UG/l 6/12/00 LAH 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) MG/L 6/7/00 CMH 
DISSOLVED BARIUM EPA-6010 0.12 MG/L 6/7/00 CMH 

DISSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 6/7/00 CMH 

DISSOLVED CHROMIUM EPA-6010 ND{<0.01) MG/L 6/7/00 CMH 

DISSOLVED LEAD EPA-7421 ND(<0.004) MG/L 6/12/00 CMH 

DISSOLVED MERCURY EPA-7470 ND(<.0002) MG/L 6/9/00 CMH 

DISSOLVED SELENIUM EPA-6010 ND( <0.05) MG/L 6/7/00 CMH 

DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 6/7/00 CMH 
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1- =1 I CCI ANALYTICAL I ¥ LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

CCTL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

8 
5/26/00 

C142 
CUENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

ANALYTE 

TY SCHREINER 

TACOMA METALS 
RGW-8 5/25/00 1:40PM 

METHOD RESULTS* UNITS** 

ACTION ANALYSIS ANALYSIS 

LEVEL*** DATE BY 

• "ND" INDICATES AHAL'ITE ANALYZED FOR tlUT N01 DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING UMrT IS GIVEN IN PAREl'ffi1ESfS OR AS FOLLOWS: 

GASOUN[(VOlATILE RAtlGE) REPORTIIIG LIMIT IS SO UG/L 

DIESEL RANGE REPORTING LIMIT 15 2SO UG/L 

LU~£ OIL RANGE REPORTING LIMIT IS 500 UWL 

•• UNITS FOR ALL NON llQUIO SAMPLES ARE REPORTED ON A ORY WEIGHT BASIS 

••• ACTIOliS LEVELS ARE PROVIDED ONL y WHEtl PARAMETER DATA IS us~o FOR A GENERALLY 

<.ON51STENT APPllCATION. WHEN PROVIDED, THEY SHOULD BE USED /lS GUIOEllNES ONl Y. 

I H~ AWI\OPK!AT~ Rl:GULATORY DOCUMENT SHOULD BE CONSUL TEP BEFORE MAKING ANY 

DECISIONS BASED OH AN.A.l YTICAL DATA 

APPROVED BY: __.(""-'-J(....,..~'--,... _ _ _ _ 
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1- =1 I CCl ANALYTICAL 
I ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CUENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-9 5/25/00 3:00PM 

ANALYTE METHOD RESULTS* 

TPH-VOLATILE RANGE NWTPH-GX ND 
TPH-DIESEL RANGE NWTPH-DX ND 
TPH-O[L RANGE NWTPH-DX ND 

NAPHTHALENE EPA-8270 SIM 0.02 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) 
ACENAPHATHENE EPA-8270 SIM 0.04B 

FLUORENE EPA-8270 SIM ND(<0.02) 
PHENANTHRENE EPA-8270 SIM 0.06B 
ANTHRACENE EPA-8270 SIM ND(<0.02) 
FLUORANTHENE EPA-8270 SIM 0.03 

PYRENE EPA-8270 SIM 0.02 
BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) 
CHRYSENE EPA-8270 SIM ND(<0.02) 
BENZO(B]FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) 
IN DENO[ 1,2,3-CD)PYRENE EPA-8270 SIM ND(<0.02) 
DIBENZ[A,H)ANTHRACENE EPA-8270 SIM ND(<0.02) 
BENZO[G,H,IJPERYLENE EPA-8270 SIM ND(<0.02) 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) 

CHLOROMETHANE EPA-8260A ND( <2) 
VINYL CHLORIDE EPA·8260A ND(<2) 
BROMOMETHANE EPA-8260A ND(<2) 
CHLOROETHANE EPA-8260A ND(<2) 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) 
ACETONE EPA-8260A ND( <20) 
1, 1-DICHLOROETHENE EPA-8260A ND{<2) 
METHYLENE CHLORIDE EPA-8260A ND(<2) 
ACRYLON CTRILE EPA-8260A ND(<S) 
METHYL T-BUTYL ETHER EPA-8260A ND(<2) 
TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2} 
1,1-DICHLOROETHANE EPA-8260A ND(<2) 
2-BUTANONE EPA-8260A ND(<S) 

DATE: 
COLJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 1 

6/12/00 
005122 

9 
5/26/00 

C142 

ANALYSIS 

DATE 

5/28/00 
5/31/00 
5/31/00 

6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 

BY 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LR.I< 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1-*I I CCI ANALYTICAL 
M = LABORATORIES, INC. 

.. : ;:: ........ ............ ··· · · ........... ,t&W~ti:~~tt11: ... ·.r: ....... ··;·: .=:=:-. ....... • 

................ ......... .. .... .. ... .. ... ., .... ,.,•,•, 
.......... u,, . .... -·· ........ . ......... !: .. · ' 

CLIENT: KENNEDY /JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET CCIL JOB#: 005122 
FEDERAL WAY, WA 98003 CCIL SAMPLE#: 9 

DATE RECEIVED: 5/26/00 
WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-9 5/25/00 3:00PM 

............ ...... ·.····:"·,,,~'TJHfilr&!.! ...... ········.·.·····./ . .... ....... ,. ........... ·.·· .... "'·'n •••• ··· ...• . ...... 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULYS* UNITS** LEVEL** * DATE BY 

CIS-1,2-DICHLOROETHEN E EPA·8260A ND(<2) UG/L 6/5/00 LRK 
2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
CHLOROFORM EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1, 1, 1-TRICHLOROETI-tANE EPA-8260A ND(<2} UG/L 6/5/00 LRK 
1,1-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DICHLOROETHANE EPA-8260A ND(<2) UG/l 6/5/00 LRJ< 
BENZENE EPA-8260A ND(<2} UG/L 6/5/00 LRK 
TRICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
DIBROMOMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMODICHLOROMETI-tANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TRANS- 1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
4-METHYL-2-PENTANONE EPA-8260A ND{<S) UG/L 6/5/00 LRK 
TOLUENE EPA-8260A ND{ <2) UG/L 6/5/00 LRK 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,1,2-TRICHLOROETHANE EPA-8260A ND(<2) UG/l 6/ 5/00 LRK 
2-HEXANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TETRACHLOROETHYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
DIBROMOCHLOROMETI-tANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DIBROMOETHANE EPA-8260A ND(<2) UG/L 6/ 5/ 00 LRK 
CHLOROBENZENE EPA·8260A ND(<2) UG/L 6/5/00 LRK 
1,1,1,2-lTIRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
ETHYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
M+P XYLENE EPA-8260A ND(<4} UG/L 6/5/00 LRK 
STYRENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
0-XYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMOFORM EPA-8260A ND{<2) UG/L 6/5/00 LRK 
ISOPROPYLBENZENE EPA-8260A ND(<2) UG/ L 6/5/00 LRK 
1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/ 5/ 00 LRK 
1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMOBENZENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
N-PROPYL BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
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1- #!I I CCI ANALYTICAL 
...: LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

9 
5/26/00 

C142 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-9 5/25/00 3:00PM 

··::::::::::.:::· ... · .. :::: ............. ·······--· ... ··;:·, .. ,., ,,J,~w~nt.m:: ... · ... · 

ANALYTE 

2-CHLOROTOLUENE 
1,3,S·TRIMETHYLBENZENE 
4-CHLOROTOLUEN E 
T·BUTYL BENZENE 
1,2,4-TRIMETHYL BENZENE 
S-BU1YL BENZENE 
P· ISOPROPYLTOLUENE 
1,3 DICHLOROBENZENE 
1,4-DICH LOROBENZENE 
N-BUTYLBENZENE 
1,2-DICHLOROBENZENE 
1,2-DIBROMO 3-CHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 
HEXACHLOROl,3-BUTADIENE 
NAPHTHALENE 
1,2,3-TRICHLOROBENZENE 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

DISSOLVED ARSENIC 
DISSOLVED BARIUM 
DISSOLVED CADMIUM 
DISSOLVED CHROMIUM 
DISSOLVED LEAD 
DISSOLVED MERCURY 
DISSOLVED SELENIUM 
DISSOLVED SILVER 

METHOD RESULTS* UNITS** 

EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA~·8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 

EPA-8082 MOD 
EPA·S082 MOD 
EPA·8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 

EPA-7060 
EPA-6010 
EPA-6010 
EPA-6010 
EPA-7421 
EPA-7470 
EPA-6010 
EPA-6010 

ND(<2} 
N0(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<S) 
ND(<2) 
ND(< 2) 
ND(<2) 
ND(<2) 

ND(<0.2} 
ND(<0.2) 
ND(<0.2) 
ND(<0.2) 
.ND(<0.2) 
ND(<0.2) 
ND(<0.2) 

ND(<0.005) 
0.030 

ND(<0.005} 
ND(<0.01) 
ND(<0.004} 
ND(<.0002) 
ND(<0.05) 

ND(<0.007) 

UG/L 
UG/L 
UG/L 
UG/ L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 

UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/l 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

NOTE: PCS REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 

Page 3 

. ......... ~ ~ t """') ) 

...... ,. . ... . .... LO>- ,. ··· · ·· 00 x ...... •n··· .................... ···--· ··· ··· x· '' ) · .. · 

ACTION ANALYSIS ANAL VSIS 

LEVEL*** DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 

6/7/ 00 
6/7/00 
6/7/00 
6/7/00 
6/12/00 
6/9/00 
6/7/00 
6/7/00 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

CMH 
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J- el I cc1 ANALYTICAL 
M = LABORATORIES, INC. 

.. ::·-:-:· 
·-.-:r-:-:·: 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-9 5/25/00 3:00PM 

DATE: 
CCTLJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WOOE ACCREDITATION #: 

6/12/00 
005122 

g 

5/26/00 
C142 

.,.,. ..... _ ...... ., ... :.,::f :" ·. ;".: .... ·::-:}:··,··:·· ... ·, .. '¥((' ~@r· .......... ilif.A;ffll,I{:"" '<· .... ,.,. ,~IF .. · .. : .. -·· /JL. .. ,,, ........ ''\f''>. .. ,rn···.·sg:;- .. ·..-::.·.,.i 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

• "110" INDICATES ANALYTE ANALY2ED FOR Bl/T NOT orncreo AT LEVEL ABOVE REPORTING L!Mrr. REPORTING LIMIT IS GIVEN IN PARENTHESES OR AS FOLLOWS: 

GASOUNE{I/OlATILE RANGE) REPOlmNG UMrT IS 50 UG/l 

OlESEL RANGE REPORTING UMrT IS 250 VG/I. 

LUBE Oil RANGE Rf PORTING UMIT IS 500 UG/L 

8 INDICATES ANALYTE AISO OBSERVED lH 8\ANK 

•• UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS 

••• ACTlONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER DATA IS USED FOR A GENERALLY 

CONSJ51tNT APPUCATION. WHEN PROVIDED, lllEY SHOULD BE USED AS GUIDELINES ONLY. 

THE Al'PROPRIATE REGULATORY OOOJMENT SHOULD ae CONSULTED BEFORE MAICJNG ANY 

DECISIONS BASED ON ANALYTICAL DATA 

(._}~ APPROVED BY: ~ ~........._.q:_ ____ __ _ 

Page 4 
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1- ej [ cc1 ANALYTICAL r = LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-10 5/25/00 4:10PM 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

.... ,. > J .: .... :~: i~li.'i.itk''~:::::::!\;;: ····· m: 

ACTION 

ANALYTE METHOD RESULTS* UNITS**' LEVEL*** 

TPH·VOL.ATILE RANGE NWTPH-GX ND UG/L 
TPH-DIESEL RANGE NWTPH·DX ND UG/L 
TPH-OIL RANGE NWTPH·DX ND UG/L 

NAPHTHALENE EPA-8270 SIM ND(<0.02) UG/L 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/L 
ACENAPHATHENE EPA-8270 SIM ND(<0.02) UG/L 
FLUORENE EPA-8270 SIM ND(<0.02) UG/L 
PHENANTHRENE EPA-8270 SIM O.Q2B UG/L 
ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 

PYRENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO(A]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
CHRYSENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO(B]FLUORANTHENE EPA-8270 SiM ND(<0.02) UG/L 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02} UG/L 
BENZO(A )PYRENE EPA-8270 SIM ND(<0.02) UG/L 
INDENO[l,2,3-CD)PYRENE EPA-8270 SIM ND(<0.02) UG/L 
DIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[G,H,IJPERYLENE EPA-8270 SIM ND(<0.02) UG/L 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) UG/L 
CHLOROMETHANE EPA-8260A ND(<2) UG/L 
VINYL CHLORIDE EPA·8260A ND(<2) UG/L 
BROMOMETHANE EPA-8260A ND(<2) UG/L 
CHLOROETHANE EPA·8260A ND(<2) UG/L 
TRICHLOROFLUOROMETHANE EPA·8260A ND(<2) UG/L 
ACETONE EPA·8260A ND(<20) UG/L 
1, 1-D ICH LOROETHENE EPA-8260A ND(<2) UG/L 

METHYLENE CHLORIDE EPA·8260A ND(<2) UG/L 
ACRYLONITRILE EPA-8260A ND(<S) UG/L 
METHYL T·BUTYL ETHER EPA·8260A ND(<2) UG/L 
TRANS-1,2-DICHLOROETHENE EPA·8260A N0(<2) UG/L 
l, 1 ·DICHLOROl:l"HANE EPA-8260A ND(<2) UG/L 
2-BUTANONE EPA·8260A ND(<S} UG/L 

Page 1 

6/12/00 
005122 

10 
5/26/00 

C142 

· ~.: .,.,i:i:"'"' : \:rr~rr-'.~l:m:1 

ANALYSIS ANALYSIS 

DATE BY 

5/28/00 LAH 
5/31/00 GLW 
5/31/00 GLW 

6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 

6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 
6/8/00 LRK 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 ° Seattle 206 292-9059 



1- =1 I CCI ANALYTICAL M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CUENT CONTACT: 

CUENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
R~W-10 5/25/00 4:10PM 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

10 
5/26/00 

C142 

................. _ ••. _.{<<,.-<<«;:<5 .. •; ••••••••• .• , >.<.J .•. <c. .. cc 

:::::==:::\~f/::: .... · ... ::::t~:: ~·:· 

AcnON ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

CIS-1,2-DlCHLOROETHENE 
2,2-DICHLOROPROPANE 
BROMOCHLOROMETHANE 
CHLOROFORM 
1, l, 1-TRICHLOROETHANE 
l, 1-DICHLOROPROPENE 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
BENZENE 
TRICHLOROETHENE 
1,2-DICHLOROPROPANE 
DIBROMOMETHANE 
BROMODICHLOROMETHANE 
ITANS-1,3-DICHLOROPROPENE 
4-METHYL-2-PENTANONE 
TOLUENE 
ClS-1,3-DICHLOROPROPENE 
1, 1,2-TRICHLOROETHANE 
2-HEXANONE 
1,3-DICHLOROPROPANE 
TETRACHLOROETHYLENE 
D1BROMOCHL0R0METHANE 
1,2-D IBROMOETHANE 
CHLOROBENZENE 
1, l, 1,2-TETRACHLOROETHANE 
ETHYL BENZENE 
M+PXYLENE 
SlYRENE 
0-XYLENE 
BROMOFORM 
ISOPROPYLBENZENE 
1, i,2,2-TETRACHLOROETHANE 
1,2,3-TRICHLOROPROPANE 
BROMOBENZENE 
N-PROPYL BENZENE 

EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 

ND(<2) 
ND{<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND( <2) 
ND(<S) 
ND( <2) 
ND( <2) 
ND( <2) 
ND(<S) 
ND(<2) 
NO( <2) 
ND( <2) 
ND(<2) 
ND( <2) 
ND(<Z) 
ND(<2) 
ND(<4) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2} 
ND(<2) 
ND(<2) 
ND(<2) 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 2 

6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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= ANALYTICAL 

-

CCI 

I = LABORATORIES, INC. 

CLJENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-10 5/25/00 4:10PM 

ANALYTE METHOD RESULTS* 

2-CHLOROTOLUENE EPA-8260A ND(<2) 
1,3,S-TRIMETHYLBENZENE EPA-8260A ND(<2) 
4-CHLOROTOLUENE EPA-8260A ND(<2) 

T-BUlYL BENZENE EPA-8260A ND(<2) 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<2) 
5-BUTYL BENZENE EPA-8260A ND(<2) 
P-JSOPROPYL TOLUENE EPA-8260A ND(<2) 

1,3 DICHLOROBENZENE EPA-8260A ND(<2) 
1,4-DICHLOROBENZENE EPA-8260A ND(<2) 
N-BUlYLBENZENE EPA-8260A ND(<2) 
1,2-DICHLOROBENZENE EPA-8260A ND(<2) 
1,2-DI BROMO 3-CHLOROPROPANE EPA-8260A ND( <5) 
1,2,4-TRICHLOROBENZENE EPA·8260A ND(<2) 

HEXACHLORO 1,3-BUTADIENE EPA-8260A ND( <2) 
NAPHTHALENE EPA-8260A ND(<2) 
1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) 

PCB-1016 EPA-8082 MOD ND(<0.2) 
PCB-1221 EPA-8082 MOD ND(<0.2) 
PCB-1232 EPA-8082 MOD ND(<0.2) 
PCB-1242 EPA-8082 MOD ND(<0.2) 
PCB-1248 EPA-8082 MOD ND(<0.2) 
PCB-1254 EPA-8082 MOD ND(<0.2) 
PCB-1260 EPA-8082 MOD ND(<0.2) 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) 
DISSOLVED BARIUM EPA-6010 0.017 

DISSOLVED CADMIUM EPA-6010 ND(<0.005) 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) 

DISSOLVED LEAD EPA-7421 ND( <0.004) 
DISSOLVED MERCURY EPA-7470 ND(<.0002) 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) 

DISSOLVED SILVER EPA-6010 ND(<0.007) 

DATE: 
CCTLJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL**'!< 

UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

NOTE: PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 
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6/12/00 
005122 

10 
5/26/00 

C142 

ANALYSIS 

DATE 

6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 
6/8/00 

5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 

6/12/00 
6/9/00 
6/7/00 
6/7/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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.._ ANALYTICAL I I i CCI Lil LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CUENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

1Y SCHREINER 

TACOMA METALS 
RGW-10 5/25/00 4: 10PM 

DATE: 
COL JOB#: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

10 
5/26/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

• "No• INDICATES ANAL YTE ANALVZED FOR Bl/T NOT DfTECTED AT LEVEL ABOVE REPORTING UMIT. REPORTitlG llMIT 15 GIVEN IN PARENTHESES OR AS FOLLOWS: 

GASOUN E(VOLATILE RANGE) REPORTING UMIT !S 50 UGJL 

DIESEL RANGE REPORTING LIMIT IS 250 UG/l 

LUBE OIL RANGE REPORTING LIMIT !S 500 UG/L 

8 INDICATES ANALYTE ALSO 06SERVEO IN BlANK 

•• UNITS FOR ALL NON UQUJD SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS 

n• ACTIONS LeYElS ARE PROVIDED ONLY WHEN PARAMfTER DATA IS USED FOR A GENERALLY 

CONSISTI:NT APPUCATION. WHEll PROVIDED, THEY SHOULO BE USED AS GUIOEl.!NES ONLY. 

THE AJ>PROPIUATE REGULATORY DOCUMENT SHOULD BE CONSULTED BEFORE MAKlNG ANY 

DECISIONS BASl:D ON ANALYTICAL DATA 

APPROVED BY: ____,,,_C N_._}=-· --- -

Page4 
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[6[11·1 CCI ANALYTICAL 
LABORATORIES, INC. 

. ·.·. ········· .............. ~.. . .. · ............... .... : .. ·····.··.· ...... ·. . ..... : .... ::·:::····. /mi!l~1'~~'.Wf«tf$.f.(. ·:·· ·· .. /L ......... ·.· .... '. ..... :.· ... ::: ..... : • • • • """"" - - - • •• ••• . ............ .. . .. ,. , ...... ., ..... , ~· c• •• ••L 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-115/25/004:45PM 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

11 
5/26/00 

C142 

. ::·····:::· .. --··· :·.::"::.:>. ···· ')8Ai- ,, . •. . • "". •• > .. .. n,x ......... L ... U.<. :·: :·:::·.;, : ·: '.'."' :· ·: ·::: ..... ::: :;,1 

ACTION ANALYSIS ANALYSIS 
ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TPH-VOLATILE RANGE NWTPH-GX ND UG/L 5/28/00 LAH 
TPH-DIESEL RANGE NWTPH-DX ND UG/L 6/1/00 GLW 
TPH-OIL RANGE NWTPH-DX ND UG/L 6/1/00 GLW 

NAPHTHALENE EPA-8270 SIM 0.13 UG/L 6/9/00 LRK 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/l 6/9/00 LRK 
ACENAPHATHENE EPA-8270 SIM 1.4 UG/L 6/10/00 LRK 
FLUORENE EPA-8270 SIM 0.03 UG/L 6/9/00 LRK 
PHENANTHRENE EPA-8270 SIM 0.04 UG/ L 6/ 9/00 LRK 
ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 
FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 
PYRENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 
BENZO(A)ANTHRACENE EPA-8270 SIM ND( <0.02) UG/L 6/9/00 LRK 
CHRYSENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 
BENZO[B]FLUORANTHENE EPA-8270 SIM ND{<0.02) UG/L 6/9/00 LRK 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 
BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) UG/l 6/9/00 LRK 
INDENO[l ,2,3-CD]PYRENE EPA-8270 SIM ND( <0.02) UG/L 6/ 9/ 00 LRK 
DIBENZ[A, H]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 
BENZO[G,H,IJPERYLENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 

DICHLORODIFWOROMETHANE EPA-8260A ND(<2) UG/L 6/ 5/ 00 LRK 
CHLOROMETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
VINYL CHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMOMETHANE EPA-8260A ND{<2) UG/L 6/S/00 LRK 
CHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
ACETONE EPA-8260A ND{<20) UG/L 6/5/00 LRK 
1, 1-DICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
METHYLENE CHLORIDE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
ACRYLONITRI LE EPA-8260A ND(<S) UG/ L 6/ 5/00 LRK 
METHYL T-BUTYL ETHER EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,1-DICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
2-BUTANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 

Page 1 
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p ANALYTICAL I al I cc, • = LABORATORIES, !NC. 

CLJENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLJENT CONTACT: lY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-11 5/25/00 4:45PM 

ANALYTE METHOD RESULTS* 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) 
2,2-DICHLOROPROPANE EPA-8260A ND(<2) 
BROMOCHLOROMETHANE EPA-8260A ND(<2} 
CHLOROFORM EPA-8260A ND(<2) 

1, 1,1-TRICHLOROETHANE EPA-8260A ND(<2) 
1,1-DICHLOROPROPENE EPA-8260A ND(<2) 
CARBON TETRACHLORIDE EPA-8260A ND(<2) 
1,2-DICHLOROETHANE EPA-8260A ND(<2) 

BENZENE EPA-8260A ND(<2) 
TRICHLOROETHENE EPA-8260A ND(<2) 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) 
DIBROMOMETHANE EPA-8260A N0(<2) 
BROMODICHLOROMETHANE EPA-8260A ND(<2) 
TRANS-1,3-DlCHLOROPROPENE EPA-8260A ND( <2) 
4-METHYL-2-PENTANONE EPA-8260A ND(<5) 

TOLUENE EPA-8260A ND(<2) 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) 
1, 1,2-TR ICHLOROETHAN E EPA-8260A ND( <2) 
2-HEXANONE EPA-8260A ND(<5) 
1,3-DICHLOROPROPANE EPA-8260A ND(<2) 
TETRACHLOROETHYLENE EPA-8260A ND(<2) 
DIBROMOCHLOROMETHANE EPA-8260A ND( <2) 
1,2-DIBROMOETHANE EPA-8260A ND(<2) 
CHLOROBENZENE EPA-8260A ND(<2) 

LL 1,2-TETRACHLOROETHANE EPA-8260A ND(<2) 

ETHYL BENZENE EPA-8260A ND( <2) 

M+P XYLENE EPA-8260A ND(<4) 
STYRENE EPA-8260A ND(<2) 
0-XYLENE EPA-8260A ND(<2) 

BROMOFORM EPA-8260A ND(<2) 

ISOPROPYLBENZENE EPA-8260A ND(<2) 
1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND( <2) 
1,2,3-TR!CHLOROPROPANE EPA-8250A ND(<2) 
BROMOBENZENE EPA-8260A ND(<2) 

N-PROPYL BENZENE EPA-8260A ND(<2) 

DATE: 
CCILJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page2 

6/12/00 
005122 

11 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 

BY 

LRK 
lRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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ANALYTICAL 1·=1 I CCI • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CUENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

CLIENT SAMPLE ID: RGW-11 5/25/00 4:45PM 

.......... . tM;.'tP.i··· .fS.Ul1t~ · ._;· ... '.Ii.:·· '.-.:·:L 

DATE: 
COL JOB#: 

CCTLSAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

· :::::::.:.:.:rr .. ··· .· .. ·. · · ·:: ·:~\i::.:_trf . ·:: .. . :· 

ACTION 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** 

2-CHLOROTOLUENE EPA-8260A ND( <2) UG/L 

1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<2) UG/L 

4-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 

T-6UTYL BENZENE EPA-8260A ND( <2) UG/L 

1,2,4-TRIMETHYL BENZENE EPA-8z60A ND(<2) UG/L 

S·BUTYL BENZENE EPA·8260A ND( <2) UG/L 

P· ISOPROPYLTOLUENE EPA-8260A ND(<2) UG/L 

l, 3 DICHLOROBENZENE EPA·8260A ND(<2) UG/L 

1,4-DICHLOROBENZENE EPA-8260A N0(<2) UG/L 

N-6UTYL6ENZENE EPA-8260A N0(<2) UG/L 

1,2-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 

1,2-DIBROMO 3-CHLOROPROPANE EPA·8260A ND(<S) UG/L 

1,2,4-TRICHLOROBENZENE EPA·8260A ND(<2) UG/L 

HEXACHLOR01,3-BUTADIENE EPA-8260A ND{ <2) UG/L 

NAPHTHALENE EPA-8260A ND( <2) UG/L 

1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 

PCB-1016 EPA-8082 MOD ND(<0.2) UG/L 

PCB-1221 EPA-8082 MOD ND(<0.2) UG/L 

PCB-1232 EPA-8082 MOD ND(<0.2) UG/L 

PCB-1242 EPA-8082 MOD ND(<0.2) UG/l 

PCB-1248 EPA-8082 MOD ND{<0.2) UG/l 

PCB-1254 EPA-8082 MOD ND(<0.2) UG/L 

PCB-1260 EPA-8082 MOD ND(<0.2) UG/L 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) MG/L 
DISSOLVED BARIUM EPA-6010 0.009 MG/L 

DfSSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 

DISSOLVED CHROMIUM EPA-6010 ND(<0.01) MG/L 

DISSOLVED LEAD EPA-7421 ND( <0.004) MG/L 

DISSOLVED MERCURY EPA-7470 ND(<-0002) MG/L 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) MG/L 

DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 

NOTE: PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 

Page 3 

6/12/00 
005122 

11 
5/26/00 

C142 

............... ····· . · .• ·.·.·'.".·:-.··:, ·······.·· ··· ····-::::(::: -, 

ANALYSIS ANALYSIS 

DATE BY 

6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/S/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 

5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 

6/7/00 CMH 
6/7/00 CMH 
6/7/00 CMH 
6/7/00 CMH 

6/12/00 CMH 
6/9/00 CMH 
6/7/00 CMH 
6/7/00 CMH 
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1- =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
COL JOB#: 

COL SAMPLE #: 
DA TE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

11 
5/26/00 

C142 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

·'··· 

ANALYTE 

TY SCHREINER 

TACOMA METALS 
RGW-11 5/25/00 4:45PM 

METHOD RESULTS* UNITS** 

ACTION ANALYSIS ANALYSIS 

LEVEL*** DATE BY 

""NO" JNOl(.ATES ANAL'l'TE AN"-LVZED FOR BUT NOT DETECTED AT Ll:VEL ABOVE REPORTING LIMIT. REPORTING UMJT IS GIVEN 1/.1 PARENTHESES OR "5 FOLLOWS: 

GASOWIE(VOlATILE RAIIGE) REPORTING LIMIT IS SO U(>fl 

OIF.SEI RANGE REPORTING UMIT IS 250 UG/L 

LUllf OIL RANGE REPORTING LIMIT IS 500 UG/l 

• • UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DR"( WEIGHT BASIS 

,.. ACTIOf·IS LEVElS ARE PROVIDED ONLY WHEN PARAMETER DATA IS USED FOR A GENERALLY 

CONSISTEfiT APPLICATION. WHEN PROVIDED, THEY SHOULD BE USED AS GUIDELINES ONLY. 

THE APPROPRIATE REGULATORY OOCUMENT SHOULD BE CONSULTED BEFORE MAKING ANY 

DECISIONS BASED ON ANALYTICAL DATA 

APPROVED BY: _____e:cc.it...:,J~:::q..r" _ ___ _ 
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ANALYTICAL 1- *I I CCI M ¥ LABORATORlES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-12 5/25/00 5:30PM 

ANALYTE METHOD RESULTS* 

TPH-VOLATILE RANGE NWTPH·GX ND 

TPH-DIESEL RANGE NWTPH·DX ND 
TPH-OIL RANGE NWTPH-DX ND 

NAPHTHALENE EPA-8270 SIM 0,02 

ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) 

ACENAPHATHENE EPA-8270 SIM 0.108 

FLUORENE EPA-8270 SIM ND(<0.02) 

PHENANTHRENE EPA-8270 SIM ND(<0.02) 
ANTHRACENE EPA-8270 SIM ND(<0.02) 
FLUORANTHENE EPA-8270 SIM ND{<0.02) 

PYRENE EPA-8270 SIM ND(<0.02) 

BENZO[A)ANTHRACENE EPA-8270 SIM ND(<0.02) 

CHRYSENE EPA-8270 SIM ND(<0.02) 

BENZO[B]FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO[KJFLUORANTHENE EPA-8270 SIM ND(<0.02) 

BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) 
INDEN0[1,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) 
DIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) 
BENZO[G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) 

DICHLORODIFLUOROMETHANE EPA-8260A ND{<2) 
CHLOROMETHANE EPA-8260A ND{<2) 
VINYL CHLORIDE EPA-8260A ND{<2) 
SROMOMETHANE EPA-8260A ND(<2) 

CHLOROETHANE EPA-8260A ND(<2) 
TRICHLOROFLUOROME'THANE EPA·8260A ND(<2) 

ACETONE EPA-8260A ND(<20) 
l, 1-DICHLOROETHENE EPA-8260A ND(<2) 
METHYLENE CHLORIDE EPA-8260A ND(<2} 
ACRYLON ITRI LE EPA-8260A ND(<S) 
METHYL T-BUTYL ETHER EPA-8260A ND(<2} 
TRANS· 1,2-DICHLOROETHENE EPA-8260A ND(<2) 
l, 1-DICHLOROETHANE EPA-8260A ND(<2) 

2-BUTANONE EPA·8260A ND(<S) 
CIS·l,2-DICHLOROETHENE EPA-8260A ND(<2) 

DATE: 
CCILJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

AcnON 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 

UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/l 
UG/l 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 1 

6/12/00 
005122 

12 
5/26/00 

C142 

ANALYSIS 
DATE 

5/28/00 
6/1/00 
6/1/00 

6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 
BY 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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= ANALYTICAL 1· I I CCI I ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-12 5/25/00 5:30PM 

ANALYTE METHOD RESULTS* 

2,2-DICHLOROPROPANE EPA-8260A ND(<2) 

BROMOCHLOROMETHANE EPA-8260A ND(<2) 

CHLOROFORM EPA-8260A ND(<2) 

l, l, 1-TRICHLOROETHANE EPA-8260A ND{<2) 

l, l-DICH LOROPROPENE EPA-8260A ND(<2) 

CARBON TETRACHLORIDE EPA-8260A ND(<2) 

1,2-DICHLOROETHANE EPA-8260A ND(<2} 

BENZENE EPA-8260A ND(<2) 

TRICHLOROETHENE EPA-8260A N0(<2) 

1,2-DICHLOROPROPANE EPA-8260A ND(<2) 

DIBROMOMETHANE EPA-8260A ND(<2) 

BROMODICHLOROMETHANE EPA-8260A ND(<2) 

TRANS-1,3-DICHLOROPROPENE EPA·8260A ND{<2) 

4-METHYL-2-PENTANONE EPA-8260A ND(<S) 

TOLUENE EPA-8260A ND{<2) 

CIS · l, 3-DICHLOROPROPENE EPA-8260A ND(<2) 

1, 1,7.-TRlCHLOROETHANE EPA-8260A ND(<2) 

2-HEXANONE EPA-8260A ND(<5) 

1,3-DICHLOROPROPANE EPA-8260A ND(<2) 

TETRACHLOROETHYLENE EPA-8260A ND(<2) 

DIBROMOCHLOROMETHANE EPA-8260A ND(<2) 

1,2-DIBROMOETHANE EPA-8260A ND(<2) 

CHLOROBENZENE EPA·8260A ND(<2) 

1,1,1,2-TETRACHLOROETHANE EPA-8260A ND(<2) 

ETHYLBENZENE EPA-8260A ND(<2) 

M+P XYLENE EPA-8260A ND(<4) 

STYRENE EPA-8260A ND(<2) 

0-XYLENE EPA-8260A ND(<2) 

BROMOFORM EPA-8260A ND(<2) 

ISOPROPYLBENZENE EPA-8260A ND(<2) 

1,1,7.,7.-TETRACHLOROETHANE EPA-8260A ND(<2) 

1,2,3-TRICHLOROPROPANE EPA-8260A ND{<2) 

BROMOBENZENE EPA-8260A ND(<2) 

N-PROPYL BENZENE EPA-8260A ND(<2) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTlON 

UNn'S** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/l 
UG/L 

UG/L 
UG/L 

UG/L 
UG/L 

UG/l 
UG/l 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
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6/12/00 
005122 

12 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

6/5/00 
6/5/00 

6/5/00 
6/5/00 
6/5/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 

6/5/00 
6/5/00 
6/5/00 

6/5/00 
6/5/00 

6/5/00 
6/5/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANAlYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
L..RK 
L..RK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
lRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
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1- =1 I CCI ANALYTICAL 
• # LABORATORIES, INC. 

.:-······ 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREIT 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA McfALS 
CLIENT SAMPLE ID: RGW-12 5/25/00 5:30PM 

DATE: 
CCILJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

-••----~} .:'. .. )=:.· .. ]n~r~:J~es.ut.r£.:.·=:: .·.·~.··.·.·.·~~--~··.·s:··-y/:,::,,·_···:·.·~·\::ii:';='= 

ACTION 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** 

2-CHLOROTOLUENE EPA-8260A N0(<2) UG/L 
1,3,5-TRIMETHYLBENZENE EPA-8260A N0(<2) UG/L 
4-CHLOROTOLUENE EPA-8260A ND( <2) UG/L 
T-BUTYL BENZENE EPA-8260A ND(<2) UG/L 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<2) UG/L 
5-BUTYL BENZENE EPA-8260A ND(<2) UG/L 
P-ISOPROPYLTOLUENE EPA-8260A ND{<2) UG/L 
1,3 DICHLOROBENZENE EPA-8260A ND{<2) UG/L 
1,4-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 
N-BUTYLBENZENE EPA-8260A ND(<2) UG/1. 
1, 2-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND( <5) UG/L 
1,2,4-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 
HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<2) UG/L 
NAPHTHALENE EPA-8260A ND(<2) UG/L 
1,2,3-TRICHLOROBENZENE EPA-8260A ND{<2) UG/L 

PCB-1016 EPA-8082 MOD ND{<0.2) UG/L 
PCB-1221 EPA-8082 MOD ND(<0.2) UG/L 
PCB-1232 EPA-8082 MOD ND(<0.2) UG/L 
PCB-1212 EPA-8082 MOD ND(<0.2) UG/L 
PCB-1248 EPA-8082 MOD ND(<0.2} UG/L 
PCB·12S4 EPA-8082 MOD ND(<0.2) UG/L 
PCB-1260 EPA-8082 MOD ND(<0.2) UG/L 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) MG/l 
DISSOLVED BARIUM EPA-6010 0.010 MG/l 
DISSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 
DISSOLVED CHROMIUM EPA-6010 ND(<O.Ol) MG/L 
DISSOLVED LEAD EPA-7421 ND(<0.004) MG/L 
DISSOLVED MERCURY EPA-7470 ND( <.0002) MG/L 
DISSOLVED SELENIUM EPA-6010 ND(<O.OS) MG/L 
DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS PRODUCT WHICH IS LIKELY DIESEL 
PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 

Page 3 

6/12/00 
005122 

12 
5/26/00 

C142 

. • • i:., . ~ 

..................... ,. ..... , ........ : 

ANALYSIS ANALYSIS 

DATE BY 

6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 
6/5/00 LRK 

5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 
5/30/00 LAH 

6/7/00 CMH 
6/7/00 CMH 
6/7/00 CMH 
6/7/00 CMH 

6/12/00 CMH 
6/9/00 CMH 
6/7/00 CMH 
6/7/00 CMH 

3229 Pine St. 0 Everett, WA 98201 • 425 252-2620 " FAX 425 259-6289 • Seattle 206 292-9059 



iii ANALYTICAL 
•

CCI 

a= LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATI:: 
CCILJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION # : 

6/12/00 
005122 

12 
5/26/00 

C142 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-12 5/25/09 5:30PM 

·\:?· : . =~ ..... . · . .... . : ~::: ·::~:·:·P< ~i i':!~lt'fwl: '......... .. .. .. .. :):@At ... .:CJ~lfa~ ) .. . ....... ....... .· ... ,, ..... .. ..... : ::::·:· .. :. =·· .: .•..• '~:::: ..• :; :;}) 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

• "NO" INDICATI:S ANALYrE ANALVZEO FOR IIUT NOT DETECTID AT lEIIB. ABOVE REPORTING LIMIT. REPORTING UNIT IS GIVEN UI l'AREHTWESES OR AS FOL10WS: 

GASOUNE(VOLATILE RANGE) REPORTING LIMIT IS 50 UG/l 

DIESEL RANGE REPORTING LIMIT IS 250 UG/l 

LUBE OIL RANGE REPORTING LIMIT IS SOO UG/L 

II INDIO.lcS ANALYTE ALSO OIISERVEO IN BLANK 

•• UNITS FOR All NON UQU[D SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS 

• •• ACTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER DATA IS USED FOR A GENERALLY 

CONSISTENT APPLICATION. WHEN PROVIDED, lttEY SHOULD BE USED AS GUIDELINES ONLY. 

lliE .AJ'l'l!OPRIATE RfGULATORY OOOJMEHT SHOULD &E CONSULTED BEFORE MAKING ANY 

DECISIONS BASED Otl ANAL mCAL DATA 

I\} 
APPROVED BY: _ C'--'.~'-'-tJ;L-------

Page4 
3229 Pine St. n Everett, WA 98201 • 425 252-2620 • FAX 425 2fi9-6289 • Seattle 206 292-9059 



I I I CCJ a..iiii ANALYTICAL 
LABORATORIES, lNC: 

' ... ... ···.··· .. :.: ....... :::' ... ·.·· .. :.,:: .. ···· :·::: · ..... ~.W~II~::::::: ... :.:'+:_······· ···:·····::::::·::,,· .... "'·:· .·. -_- ........... ...... :~:-·:.,,···· 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336Tlf STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-13 5/26/00 7:50PM 

;· OWJ . •• ., (C .CW " .. «e: .. ;: 
.. ................. ............. .... 

DATE: 
CC[LJOB #: 

CCIL SAMPlE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

13 
5/26/00 

C142 

ACTION ANALYSIS ANALYSIS 
ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TPH-VOLATILE RANGE 
TPH-DIESEL RANGE 
TPH·OIL RANGE 

NAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHATHENE 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZO[A)ANTHRACENE 
CHRYSENE 
BENZO[B)FLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO(A)PYRENE 
INDENO[ l ,2,3-CD]PYRENE 
DIBENZ[A,H]ANTHRACEN E 
BENZO[G, H, I] PERYLENE 

DICHLORODIFLUOROMETHANE 
CHLOROMETHANE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETHANE 
TRICHLOROFLUOROMETHANE 
ACETONE 
1, 1-DICHLOROETHENE 
METHYLENE CHLORIDE 
ACRYLONITRILE 
METHYL T-BUTYL ETHER 
TRANS-1,2-DICHLOROETHENE 
1,1 ·DICHLOROETHANE 
2-BUTANONE 

NWTPH-GX 
NWTPH-DX 
NWTPH-DX 

EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270 SIM 
EPA-8270STM 
EPA-8270 SIM 
EPA-8270 SIM 

EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 

330 
880 
ND 

34 
0.61 
140 
57 
31 
2.4 
4.4 
3.1 
0.43 
0.47 
0.27 
0.23 
0.38 
0.21 
0.07 
0.24 

ND(<2) 
ND(<2) 
ND{<2) 
ND{<2) 
ND{<2) 
ND(<2) 

ND{<20) 
ND(<2) 
ND(<2) 
ND{<S) 
ND{<2) 
ND(<2) 
ND(<2) 
ND(<S) 

UG/L 
UG/l 
UG/l 

UG/ L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/ L 
UG/L 
UG/L 
UG/L 
UG/ L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/ L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/ L 
UG/L 
UG/L 
UG/L 

Page 1 

5/29/00 
6/1/00 
6/1/00 

6/10/00 
6/9/00 

6/10/00 
6/10/00 
6/10/ 00 
6/10/00 
6/10/00 
6/10/00 
6/9/00 
6/ 9/ 00 
6/9/00 
6/9/00 
6/9/00 
6/9/ 00 
6/9/00 
6/9/00 

6/ 5/00 
6/5/ 00 
6/5/00 
6/5/00 
6/5/00 
6/ 5/00 
6/5/ 00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LR.K 
LRI( 

LRK 
LRK 
LRK 
LR.K 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
l RK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH SlREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: lY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-13 5/26/00 7:50PM 

ANALYTE METHOD RESULTS* 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) 
2,2-DICHLOROPROPANE EPA-8260A ND(<2) 
BROMOOILOROMETHANE EPA·8260A ND(<2) 
CHLOROFORM EPA·8260A ND(<Z) 
1,1,1-TRICHLOROETHANE EPA-8260A ND(<2) 
1,1-DICHLOROPROPENE EPA-8260A ND(<2) 
CARBON TETRACHLORIDE EPA-8260A ND(<2) 

1,2-DICHLOROETHANE EPA·8260A ND(<2) 
BENZENE EPA-8260A ND(<2) 
TRICHLOROETHENE EPA-8260A ND(<2) 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) 
OIBROMOMETHANE EPA-8260A ND(<2) 
BROMODICHLOROMETHANE EPA-8260A ND(<2) 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) 
4-METHYL-2-PENTANONE EPA-8260A ND(<S) 
TOLUENE EPA-8260A ND(<2) 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) 
1,1,2· TRICHLOROETHANE EPA-8260A ND(<2) 
2-HEXANONE EPA·8260A ND(<S) 
1,3-DIOILOROPROPANE EPA-8260A ND(<2) 
TETRACHLOROETHYLENE EPA-8260A ND(<2) 
DIBROMOCHLOROMETHANE EPA-8260A ND(<2) 
1,2-DIBROMOETHANE EPA-8260A ND(<2) 
CHLOROBENZENE EPA-8260A ND(<2) 
1,1,1,2-TETRACHLOROETHANE EPA-8260A ND(<2) 
ETHYLBENZENE EPA-8260A 2 

M+PXYLENE EPA-8260A ND( <4) 
STYRENE EPA-8260A ND(<2) 
0-XYLENE EPA-8260A ND(<2) 
BROMOFORM EPA-8260A ND(<2) 
ISOPROPYLBENZENE EPA-8260A ND(<2) 
1,1,2,2-Tl:TRACHLOROETHANE EPA-8260A ND(<2) 
1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) 
BROMOBENZENE EPA-8260A ND(<2) 
N-PROPYL BENZENE EPA-8260A ND(<2) 

DATE: 
COL JOB#: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNrTS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/l 
UG/L 
UG/l 
UG/l 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 2 

6/12/00 
005122 

13 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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IIP.!!I I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREl:f 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA Ml:f ALS 
RGW-13 5/26/00 7: SOPM 

ANALYTE METHOD RESULTS* 

4-CHLOROTOLUENE EPA·8260A ND(<2) 
T-Bt.m'L BENZENE EPA-8260A ND(<2) 
1,2,4-TRIMET"HYL BENZENE EPA-8260A ND(<2) 
S·Bt.m'L BENZENE EPA-8260A ND(<2) 
P·ISOPROPYL TOLUENE EPA-8260A ND(<2) 
1,3 DICHLOROBENZENE EPA·8260A ND(<2) 
1,4-DICHLOROBENZENE EPA-8260A ND(<2) 
N-BUTYlBENZENE EPA-8260A ND(<2} 
1,2-DICHLOROBENZENE EPA-8260A ND(<2) 
1,2-DIBROMO 3·CHLOROPROPANE EPA·8260A ND(<S) 
1,2,4· TRICHLOROBENZENE EPA-8260A ND(<2) 
HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<2) 
NAPHTI-IALENE EPA-8260A 33 
1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) 

PCB-1016 EPA-8082 MOD ND(<0.1) 
PCB-1221 EPA-8082 MOD ND(<0.1) 
PCB-1232 EPA-8082 MOD ND(<0.1) 
PCB-1242 EPA-8082 MOD ND(<0.1) 
PCB-1248 EPA-8082 MOD ND(<0.1) 
PCB-1254 EPA-8082 MOD ND(<0.1) 
PCB-1260 EPA-8082 MOD ND( <0.1) 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) 
DISSOLVED BARIUM EPA-6010 0.011 
DISSOLVED CADMIUM EPA-6010 ND(<0.005) 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) 
DISSOLVED LEAD EPA-7421 ND(<0.004) 
DISSOLVED MERCURY EPA-7470 ND(<.0002) 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) 
DISSOLVED SILVER EPA-6010 ND(<0.007) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS*'* LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

6/12/00 
005122 

13 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/12/00 
6/9/00 
6/7/00 
6/7/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTA1NS TWO PRODUCTS WHICH ARE LIKELY WEATHERED GASOLINE 
AND UNIDENTIAED DIESEL RANGE PRODUCT 

Page 3 
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.._ ANALYrICAL I I I CCI -= LABORATORIES, INC. 

CIGt~~I&~~~NA1:~ 1£f' ..... ~·~·· .. ·· ··. ···~···,. ... ~-·· .v: · .... , .... .... .... ..... ,... ..... .. . ............. . 
.... ,....... ... ' ' :, :.,: .'.'..-;WW''·<·;.?.- ·· 'H.f.iti.,. '/ijg: :J? '' ..... .. ..·'":'t,',/ ...... ,::..... . :-:·:·:':'.·:''.... ./ 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CQLJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITAlJ:ON #: 

6/12/00 
005122 

13 
5/26/00 

C142 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

ANALYTE 

TY SCHREINER 

TACOMA METALS 
RGW_-13 5/26/00 7:50PM 

DATA RESULTS 

METHOD RESULTS* UNITS** 

ACTION ANALYSIS ANALYSIS 

LEVEL*** DATE BY 

• "NO" INDICATES ANAi. ITT AAAL vzeo fOR BUT NOT OEnCTEO AT LEVB. ABOVE REPORTltlG UMIT. Rfj)()RTING UMTT IS GIVFN IN PAREtmlESES OR AS FOLLOWS: 

GASOIJN E(VOI../ITILE RANGE) REFORTIIIG UM IT IS SO UG/l 

DIESEL RANGE R(PORTING LIMIT IS 250 UG/l 

LUBE Oil RANGF. REPORTING LIMIT 15 500 UG/L 

" urUTS fOR All NON LlQUIO SAMPI.ES ARE REPORTED ON A DRY WEIGHT BASIS 

' ' • ACTJO/IS l FVELS ARE PROVIDED ONLY WIIEN PARAMETER DATA IS USED FOR A GEl'IERALLY 

CONl>IS-1 ~N-1 AWlJCATTON. WHEN PROVUlaJ, THEY SHOUI.D BE USED AS GUIOELINES ONLY. 

THE APPROPRIATE RF.GIJLATORY OOCUMl:lff SHOULD ae CONSULTED BEFORE MAKING ANY 

DECISIONS 8ASED 0 1'1 ANALYTICAL DATA 

APPROVED BY: _,['-"·tl-"'&:i"'-/ ____ _ 
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J-=J ico ANALYTICAL 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CUENT PROJECT ID: TACOMA METALS 
CUENT SAMPLE ID: RGW-14 5/26/00 8:10PM 

ANALYTE METHOD RESULTS* 

TPH·VOLATILE RANGE NWTPH-GX ND 

TPH-DIESEL RANGE NWTPH-DX ND 

TPH-OIL RANGE NWTPH-DX ND 

NAPHTHALENE EPA-8270 SIM 8.6 
ACENAPHTHYLENE EPA-8270 SIM 0.05 
ACENAPHATHENE EPA-8270 SIM 3.6 

FLUORENE EPA-8270 SIM 2.2 

PHENANTHRENE EPA-8270 SIM 2.2 
ANTHRACENE EPA-8270 SIM 0.64 

FLUORANTHENE EPA-8270 SIM 2.7 

PYRENE EPA-8270 SIM 1.6 
BENZO(A]ANTHRACENE EPA-8270 SIM 0.28 

CHRYSENE EPA-8270 SIM 0.22 
BENZO[B]FLUORANTHENE EPA-8270 SIM 0.07 

BENZO[K)FLUORANTHENE EPA-8270 SIM 0.07 

BENZO(A)PYRENE EPA-8270 SIM 0.06 
INDENO[l,2,3-CD]PYRENE EPA-8270 SIM 0.03 
DIBENZ[A,H)ANTHRACENE EPA-8270 SIM ND(<0.02) 

BENZO(G,H,I)PERYLENE EPA-8270 SIM 0.03 

OJCHLORODIFLUOROMETHANE EPA·8260A ND( <2) 
CHLOROMETHANE EPA-8260A ND(<2) 
VfNYL CHLORIDE EPA-8260A ND(<2) 

BROMOMETHANE EPA-8260A ND( <2) 

CHLOROETHANE EPA-8260A ND( <2) 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) 

ACETONE EPA-8260A ND( <20) 

1, 1-DICHLOROETHENE EPA-8260A ND( <2) 

METHYLENE CHLORIDE EPA-8260A ND(<2) 

ACRYLONITRILE EPA-8260A ND( <5) 
METHYL T-BUTYL ETHER EPA-8260A ND(<2) 
TRANS-1,2·D1CHLOR0ETHENE EPA-8260A ND(<2) 
1, 1-DICHLOROETHANE EPA-8260A ND(<2) 
2-BUTANONE EPA-8260A ND(<5) 

DATE: 
COL JOB#: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNtrs** LEVEL*** 

UG/L 
UG/L 
UG/l 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
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6/12/00 
005122 

14 
5/26/00 

C142 

ANALYSIS 

DATE 

5/29/00 
6/1/00 
6/1/00 

6/10/00 
6/9/00 
6/10/00 
6/10/00 
6/10/00 
6/9/00 

6/10/00 
6/10/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 

BY 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
l.RK 
LRK 
LRK 
LRK 
LRl< 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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...._ ANALYTICAL I I I CCI M ¥ LABORATORIES, INC. 

..... ·.·...........................=·:=< ........ .. , '¢-'ffi\]W:A~> ........... ·.,,/ 't'. ..... ---·•·.- .. · .. .,:L111·............. , . :ff::':::.... ''' .• : 

CLIENT: KENN EDY/JEN KS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET COL JOB#: 005122 
FEDERAL WAY, WA 98003 COL SAMPLE #: 14 

DATE RECEIVED: 5/26/00 
WDOE ACCREDITATION #: Cl42 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-14 5/26/00 8:10PM 

···:w;-···· .... l:iirA:ies.o.:tts=:····-- . ..... .. . •········ .. •····•· .. . ... ........ ... ·········; 

AcnON ANALYSIS ANALYSIS 
ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

ClS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
2, 2-DICHLOROPROPANE EPA-8260A ND( <2) UG/l 6/5/ 00 LRK 
BROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
CHLOROFORM EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1, 1, 1-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
l, 1-DICHLOROPROPENE EPA-8260A ND(<Z) UG/L 6/ 5/00 LRK 
CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DICHLOROETHANE EPA·8260A ND(<2) UG/L 6/5/00 LRK 
BENZENE EPA-8260A ND(<2) UG/L 6/ 5/00 LRK 
TRICHLOROEfHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DICHLOROPROPANE EPA-8260A ND( <2) UG/L 6/5/00 LRK 
DIBROMOMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMODICHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
4-MEll-lYL-2-PENTANONE EPA-8260A ND(<5) UG/L 6/5/00 LRK 
TOLUENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND{<2) UG/ L 6/ 5/00 LRK 
1, 1,2-TRICHLOROETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
2-HEXANONE EPA-8260A ND(<5) UG/L 6/5/00 LRK 
1,3-D[CHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TETRACHLOROETHYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
OIBROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DIBROMOETHANE EPA-B260A ND(<2} UG/L 6/5/00 LRK 
CHLOROBENZENE EPA-B260A ND{ <2) UG/L 6/5/00 LRK 
1,1,1,2-TETRACHLOROETHANE EPA·8260A ND(<2) UG/L 6/ 5/00 LRK 
ETHYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
M+P XYLENE EPA-8260A ND(<4) UG/L 6/5/00 LRK 
STYRENE EPA-8260A ND(<2) UG/L 6/ 5/00 LRK 
0-XYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMOFORM EPA-8260A ND(<2) UG/L 6/5/00 LRK 
ISOPROPYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1, l, 2, 2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMOBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
N-PROPYL BENZENE EPA·8260A ND(<2) UG/L 6/5/00 LRK 
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1- =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOlJTH 336TH STREET 
FEDERAL WAY, WA 98003 

CUENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-14 5/26/00 8:10PM 

ANALYTE METHOD RESULTS* 

2-CHLOROTOLUENE EPA-8260A ND(<2) 
1,3,5-TRIM!:l"HYLBENZENE EPA-8260A ND(<2) 
4-CHLOROTOLUENE EPA-8260A ND( <2) 
T·BUlYL BENZENE EPA-8260A ND( <2) 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<2) 
S-BUlYL BENZENE EPA-8260A ND(<2) 
P-ISOPROPYL TOLUENE EPA·8260A ND(<2) 
1,3 DICHLOROBENZENE EPA-8260A ND(<2) 
1,4-DTCHLOROBENZENE EPA-8260A ND(<2) 
N-BUlYLBENZENE EPA-8260A ND(<2) 
1,2-DICHLOROBENZENE EPA-8260A ND(<2) 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<S) 
1,2,4-TRICHLOROBENZENE EPA-8260A ND{<2) 
HEXACHLOROl,3-BUTADIENE EPA-8260A ND{<2) 
NAPHTHALENE EPA-8260A 23 
1,2,3-TRICHLOROBENZENE EPA-8260A ND{<2) 

PCB-1016 EPA-8082 MOD ND(<0.1) 
PCB-1221 EPA-8082 MOD ND(<0.1) 
PCB-1232 EPA-8082 MOD ND(<0.1) 
PCB-1242 EPA-8082 MOD ND(<O.l) 
PCB-1248 EPA-8082 MOD ND(<0.1) 
PCB-1254 EPA-8082 MOD ND(<0.1) 
PCB-1260 EPA-8082 MOD ND{<0.1) 

DISSOLVED ARSENIC EPA-7060 ND{<0.005) 
DISSOLVED BARIUM EPA-6010 0.004 
DISSOLVED CADMIUM EPA-6010 ND(<0.005) 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) 
DISSOLVED LEAD EPA-7421 ND(<0.004) 

DISSOLVED MERCURY EPA-7470 0.0002 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) 
DISSOLVED SILVER EPA-6010 ND(<0.007) 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
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6/12/00 
005122 

14 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/S/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/S/00 

6/12/00' 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 

6/12/00 
6/9/00 
6/7/00 
6/7/00 

ANALYSIS 
BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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CCI 1•=11 += ANALYfICAL 
LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 sourn 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

lY SCHREINER 

TACOMA METALS 
RGW-14 5/26/00 8:10PM 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITA"f.ION #: 

6/12/00 
005122 

14 
5/26/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

' "tlD" HIDICAHS ANALY II:: ANALYZCD FOR BUT NDT OF.TECTE'O AT LEVEL ABOVE REPORTING UMIT. REPORT!f~G LIMIT IS GIVEN Ill PAREtfTHESES OR AS FOLLOWS: 

GASOUNE(VOLATILF. RANGE) REPORTING llMIT IS SO UG/L 

OlESEL RANGE REPORTING LIMIT IS 250 UG/L 

LU6E OIL RAIJGE REPORTING LIMIT JS 500 UG/L 

•·• UNITS FOR All NON LIQUID SAMPLES ARE REPORTED ON A ORY WEIGHT BASIS 

''" ACTIONS LEVEI.S ARE PROVIDED ONl Y WHEN PARAMETER. DATA IS USED FOR A GENERALLY 

CONSISTENT APPLICA'f!ON. WHEN PROVIDED, THEY SHOULD BE USED AS GUIDELINES ONLY. 

TII~ APPROPRIATE REGULATORY DOCUMENT SHOULD ilE CONSULTED BEFORE MAKING ANY 

OECIS101•1$ BASED ON ANALYTICAL DATA 

APPROVED BY: ___..>.,:.c ,+'-"1);'-'·., _ _ _ _ 
j 

Page 4 

BY 
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-

CCI 
iii ANALYTlCAL 

LABORATORIES, INC. 

:· ... ... .. · ... ·· :::·.····.-· . 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

15 
5/26/00 

C142 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-15 5/26/00 9:00PM 

..... ... , .. ... w .. ·····" " .. .., .. .. ox .... · ..... ... ·'.\.~eiil~N"''. ' .......... ·,.' .' ":\ .. · ......... ... x, .· ~_ ... _ .. , ." . · .. ......... um......... . .... ·., ... _.,,,, · ......................................... , ..... .... .................... . ... ~~~~ ~ ~ - .................. ... ... :-: .. ·==~~= 

ANALYTE 

TPH-VOLATILE RANGE 
TPH-DIESEL RANGE 
TPH-OIL RANGE 

NAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHATI-IENE 
FLUORENE 
PHENANTHRENE 
ANTI-IRACENE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZO[B)FLUORANTHENE 
BENZO[K]FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l ,2,3-CDJPYRENE 
DIBENZ[A,H]ANTHRACENE 
BENZO[G,H,I)PERYLENE 

DICHLORODIFLUOROMETHANE 

CHLOROMETI-tAN E 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETHANE 
TRICHLOROFLUOROMETHANE 
ACETONE 
1, 1-DICHLOROETHENE 
METI-tYLENE CHLORIDE 
ACRYLONITRILE 
METHYL T-BVTYL ETHER 
TRANS-1,2-DICHLOROETHENE 
1, 1-DICHLOROETHANE 
2-BUTANONE 
CIS-1,2-DICHLOROETHENE 

METHOD RESULTS* UNITS** 

NWTPH-GX 
NWTPH-DX 
NWTPH-DX 

200 
960 
960 

UG/L 
UG/L 
UG/L 

EPA-8270 S1M 110 UG/L 
EPA-8270 SIM 0.37 UG/L 
EPA-8270 SIM 64 UG/L 
EPA-8270 SIM 38 UG/L 
EPA-8270 SIM 27 UG/ L 
EPA-8270 SIM 5.3 UG/L 

EPA-8270 SIM 9.2. UG/L 
EPA-8270 SIM 7.1 UG/L 
EPA-8270 SIM 0.59 UG/L 
EPA-8270 SIM 0.54 UG/ L 
EPA-8270 SIM 0.26 UG/L 
EPA-8270 SIM 0.23 UG/l 
EPA-8270 SIM 0.38 UG/L 
EPA-8270 SlM 0.15 UG/l 
EPA-8270 SIM ND{ <0.02) UG/L 
EPA-8270 SIM 0.18 UG/L 

EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 

ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<2) 
ND(<20) 
ND(<2) 

ND(<2) 
ND(<S) 
ND{<2) 
N0(<2) 
ND(<2) 
ND(<S} 
ND(<2) 

UG/L 
UG/L 
UG/l 
UG/l 
UG/L 
UG/L 
UG/ L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 1 

ACTION ANAL VSIS ANALYSIS 

LEVEL*** DATE 

5/29/00 
6/1/00 
6/1/00 

6/10/00 
6/9/00 

6/10/00 
6/10/00 
6/10/00 
6/10/00 
6/10/00 
6/10/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/ 00 
6/5/00 
6/5/00 
6/5/00 
6/ 5/00 

BY 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- *I I CCI ANALYTICAL 
P = LABORATORIES, INC. 

CLIENT: KENNEDY /JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET COL JOB#: 005122 

FEDERAL WAY, WA 98003 CCIL SAMPLE#: 15 
DATE RECEIVED: 5/26/00 

WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT IO: TACOMA METALS 
CLIENT SAMPLE ID: RGW-15 5/26/00 9:00PM 

L .•..• . , .•.•••. /;{ .... •:• . 

............ ................ ..................................... ... 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL"'** DATE BY 

2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

CHLOROFORM EPA-8260A ND{<2) UG/L 6/5/00 LRK 
1, 1,1-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1, 1-DICHLOROPROPENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

TRICHLOROETHENE EPA-8260A N0(<2) UG/L 6/5/00 LRK 

1,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

DIBROMOMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMODICHLOROMETHANE EPA·8260A ND(<2) UG/L 6/5/00 LRK 

TRANS-1, 3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

4-METHYL-2-PENTANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
TOLUENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1, 1, 2-TRICHLOROETHANE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

2-HEXANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 

1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

TETRACHLOROETHYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
DIBROMOCHLOROMETHANE EPA·8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DIBROMOl:THANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
CHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1, 1, 1,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/S/00 LRK 

ETHYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

M+P XYLENE EPA-8260A ND(<4) UG/L 6/5/00 LRK 

STYRENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

0-XYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMOFORM EPA-8260A ND(<2) UG/L 6/5/00 LRK 

ISOPROPYLBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1, 1, 2, 2-TETRACHLOROETl-lANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

BROMOBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

N-PROPYL BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
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1-=J ica ANALYTICAL 
M = LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CUENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CUENT SAMPLE ID: RGW-15 5/26/00 9:00PM 

ANALYTf ME11i0D RESULTS* 

2-CHLOROTOLUENE EPA-8260A N0(<2) 
1,3,S-TRIMEll!YlBENZENE EPA-8260A ND(<2) 
4-CHLOROTOLUENE EPA-8260A ND(<2) 
T-BUTYL BENZENE EPA-8260A ND(<2} 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<2) 
S-BUTYL BENZENE EPA-S260A ND{<2) 
P-ISOPROPYLTOLUEN E EPA-8260A ND(<2) 
1,3 DICHLOROBENZENE EPA-8260A ND(<2) 
1,4-DICHLOROBENZENE EPA-8260A ND(<2) 
N-BUTYLBENZENE EPA-8260A ND(<2) 
1,2-DICHLOROBENZENE EPA-8260A ND(<2) 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<S) 
1,2,4-TRICHLOROBENZENE EPA-8260A ND(<2) 
HEXACHLOR01,3·81JT ADI ENE EPA-8260A N0(<2) 
NAPHTHALENE EPA-8260A 210 
1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) 

PCB-1016 EPA-8082 MOD ND(<l) 
PCB-1221 EPA-8082 MOD ND(<l) 
PCB-1232 EPA-8082 MOD ND(<l) 
PCB-1242 EPA-8082 MOO ND(<l) 
PCB-1248 EPA-8082 MOO ND(<l) 
PCB-1254 EPA-8082 MOO ND(<l) 
PCB-1260 EPA-8082 MOD ND(<l) 

DISSOLVED ARSENIC EPA-7060 ND{<0.005) 
DISSOLVED BARIUM EPA-6010 0.004 
DISSOLVED CADMIUM EPA-6010 ND{<0.005) 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) 
DISSOLVED LEAD EPA-7421 ND{<0.004) 
DISSOLVED MEROJRY EPA-7470 ND(<.0002) 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) 
DISSOLVED SILVER EPA-6010 ND(<0.007) 

DATE: 
CCTLJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #,: 

AcnON 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

6/12/00 
005122 

15 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
f,/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/S/00 
6/7/00 
6/5/00 

5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 
5/30/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/12/00 
6/9/00 
6/7/00 
6/7/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS PRODUCTS WHICH ARE LIKELY HIGHLY WEA1HERED GASOLINE 
AND UNIDENTIAED DIESEL RANGE PRODUCT 
PCB REPORTING UMIT RAISED DUE TO MATRIX INTERFERENCE 
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,- =1 I CCI ANALYTICAL 
LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
COLJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATIQN #: 

6/12/00 
005122 

15 
5/26/00 

C142 
CLIENT CONTACT: 

CLIENT PROJECT ID: 

CLIENT SAMPLE ID: 

ANALYTE 

TY SCHREINER 

TACOMA METALS 

RGW-15 5/26/00 9:00PM 

METHOD RESULTS* UNITS** 

ACTION ANALYSIS ANALYSIS 

LEVEL*** DATE BY 

• ' NO" INO!CATES ANALYTI: ANALYZfO FOR 6UT NOT DETECTED AT LEVEL ABOVE REPORTING UM!T. REPORTING UMJT IS GIVEN Ir! PARENTHESES OR AS FOLLOWS: 

GASOLIN((VOI.ATILE RANGE) REPORTING LJMJT IS SO UG/L 

DIESEL RANGE REPORTING LIMIT IS 250 UG/L 

LUBE OIL RANGE R'EPORTING LIMIT IS 500 UG/L 

•• UNITS FOR ALL NON LIQUID SAMPLES ARE REPORTl:O ON A DRY WEJG!IT BASIS 

0 * ACTIONS LEVELS .t.RE PROVIDED ONLY WHEl'I PARAMETER DATA IS USED FOR A GENERALLY 

CONSISTENT APPl!C".ATION. WHEN PROVJOED, THEY SHOULD BE USED AS GU!Da!NES ONLY. 

THt Al'PROPRIATE REGULATORY DOCUMENT SHOULD BE CONSULTED BEFORE MAKING ANY 

OfC!SlONS BASED ON ANALYTICAL !>ATA 

APPROVED BY: _\i~)J_"' _ _ __ _ 
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iii ANALYTICAL 1·1 I CCI M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/12/00 

530 SOUTH 336TH STREIT CCILJOB #: 005122 

FEDERAL WAY, WA 98003 CCIL SAMPLE #: 16 
DATE RECEIVED: 5/26/00 

WOOE ACCREDITATION #: Cl42 

CLIENT CONTACT: lY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-16 5/26/00 10:20PM 

·.· 
···············•·········· 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TPH-VOLATILE RANGE NWTPH-GX ND UG/L 5/29/00 LAH 

TPH-DIESEL RANGE NWTPH-DX 1700 UG/L 6/2/00 GLW 

TPH-OIL RANGE NWTPH-DX ND UG/L 6/2/00 GLW 

NAPHTHALENE EPA-8270 SIM 0.21 UG/L 6/9/00 LRK 
ACENAPHTHYLENE EPA-8270 SIM 0.01 UG/L 6/9/00 LRK 

ACENAPHATHENE EPA-8270 SIM 0.13 UG/L 6/9/00 LRK 

FLUORENE EPA-8270 SIM 0.1 UG/L 6/9/00 LRK 

PHENANTHRENE EPA-8270 SIM 0.2 UG/L 6/9/00 LRK 

ANTHRACENE EPA-8270 SIM 0.04 UG/L 6/9/00 LRK 

FLUORANTHENE EPA-8270 SIM 0.05 UG/L 6/9/00 LRK 

PYRENE EPA-8270 SIM 0.04 UG/L 6/9/00 LRK 

BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 

CHRYSENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 

BENZO[B]FLUORANTiiENE EPA-8270 SIM ND(<D.02) UG/L 6/9/00 LRK 

BENZO[K]FLUORANTiiENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 

BENZO(A)PYRENE EPA-8270 SIM ND{<0.02) UG/L 6/9/00 LRK 
INDENO[l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/l 6/9/00 LRK 

D18ENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 

BENZO[G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) UG/L 6/9/00 LRK 

DICHLORODIFLUOROMETHANE EPA-8260A N0(<2) UG/L 6/7/00 LRK 

.CHLOROMETHANE EPA-8260A ND(<2) UG/L 6/7/00 LRK 

VINYL CHLORIDE EPA-8260A ND(<2) UG/L 6/7/00 LRK 

BROMOMETHANE EPA-8260A ND(<2) UG/L 6/7/00 LRK 

CHLOROETHANE EPA-8260A ND(<2) UG/L 6/7/00 LRK 

TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) UG/L 6/7/00 LRK 

ACETONE EPA-8260A ND(<20) UG/L 6/7/00 LRK 

l, 1-DICHLOROETHENE EPA-8260A ND(<2} UG/L 6/7/00 LRK 
METHYLENE CHLORIDE EPA-8260A ND(<2) UG/L 6/7/00 LRK 

ACRYLONITRILE EPA-8260A ND(<S) UG/L 6/7/00 LRK 

METHYL T-BUTYL ETHER EPA-8260A ND(<2) UG/L 6/7/00 LRK 

TRANS-1, 2··DICHLOROETHENE EPA-8260A ND(<2) UG/L 6/7/00 LRK 

1, 1-DICHLOROETHANE EPA-8260A ND(<2) UG/L 6/7/00 LRK 

2-BUTANONE EPA-8260A ND(<S} UG/L 6/7/00 LRK 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2} UG/L 6/7/00 LRK 

Page 1 
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1- =1 I CCI ANALYTICAL 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

CLIENT SAMPLE ID: RGW-16 5/26/00 10:20PM 

AcnON 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** 

2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 
8ROMOCHLOROMETHANE EPA·8260A ND(<2} UG/L 
CHLOROFORM EPA-8260A ND(<2) UG/L 
1, 1,1-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 
1, 1-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 
CARBON TETRACHLORIDE EPA-8260A ND{<2) UG/L 
1, 2-DICHLOROETHAN E EPA-8260A N0(<2} UG/L 
BENZENE EPA-8260A N0(<2) UG/L 
TRICHLOROETHENE EPA-8260A ND(<2) UG/L 
1,2-DICHLOROPROPANE EPA-8260A N0(<2) UG/L 
DIBROMOMETHANE EPA-8260A ND(<2) UG/L 
BROMODICHLOROMETHANE EPA-8260A N0(<2) UG/L 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 
4-METHYL-2-PENTANONE EPA-8260A ND(<S) UG/L 
TOLUENE EPA-8260A ND(<2) UG/L 
CIS· 1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 
1, 1, 2-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 
2-HEXANONE EPA-8260A ND(<S) UG/L 
1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/l 
TETRACHLOROETHYLENE EPA-8260A ND{<2) UG/L 
DIBROMOCHLOROMETHANE EPA-8260A ND{<2) UG/L 
1,2-DIBROMOETHANE EPA-8260A ND{<2) UG/L 
CHLOROSENZENE EPA-8260A ND(<2) UG/L 
1, 1,1,2-TETRACHLOROETHANE EPA-8260A ND{<2) UG/L 
ETHYL BENZENE EPA-8260A ND{<2) UG/L 
M+P XYLENE EPA-8260A ND(<4) UG/L 
STYRENE EPA-8260A ND(<2) UG/L 
0-XYLENE EPA-8260A ND(<2) UG/L 
BROMOFORM EPA-8260A ND(<2) UG/L 
ISOPROPYLBENZEN E EPA-8260A ND(<2) UG/L 
1,1,2,Z-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 
1,2,3 · TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 
BROMOBENZENE EPA-8260A ND(<2) UG/l 
N·PROPYL BENZENE EPA-8260A ND(<2) UG/L 

Page 2 

6/12/00 
005122 

16 
5/26/00 

Cl42 

ANALYSIS 

DATI: 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 

ANALYSIS 
BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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p ANALYTICAL 122 ·1 I CCI • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH SlREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-16 5/26/00 10:20PM 

ANALYTE METHOD RESULTS* 

2·CHLOROTOLUENE EPA·8260A ND( <2) 

1,3,S-TRIMETHYLBENZENE EPA·8260A ND(<2) 

4·CHLOROTOLUENE EPA-8260A ND(<2) 

T·BU1YL BENZENE EPA-8260A N0{<2) 

1,2,4-TRIMETlWL BENZENE EPA-8260A ND(<2} 

S·BU1YL BENZENE EPA-8260A ND(<2) 

P-ISOPROPYL TOLUENE EPA-8260A ND(<2} 

1,3 DICHLOROBENZENE EPA-8260A ND(<2) 

l, 1-DICHLOROBENZENE EPA-8260A ND(<2} 

N·BU1YLBENZEME EPA-8260A ND(<2) 

1,2-DICHLOROBENZENE EPA-8260A ND(<2) 

1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND{<S} 

1,2,4-TRICHLOROBENZENE EPA·8260A ND(<2} 

HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<2) 

NAPHTHALENE EPA-8260A ND(<2) 

1,2,3 · TRICHLOROBENZENE EPA-8260A MD(<2) 

PCB-1016 EPA-8082 MOD ND(<0.2) 

PCB-1221 EPA-8082 MOD ND{<0.2) 

PCB-1232 EPA-8082 MOD ND(<0.2) 

PCB-1242 EPA-8082 MOD ND(<0.2) 

PCB-1248 EPA-8082 MOD ND(<0.2) 

PCB-1254 EPA-8082 MOD ND(<0.2) 

PCB-1260 EPA-8082 MOD ND(<0.2) 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) 

DISSOLVED BARIUM EPA-6010 0.012 

DISSOLVED CADMIUM EPA-6010 ND(<0.005) 

DISSOLVED CHROMIUM EPA-6010 ND(<0.01) 

DISSOLVED LEAD EPA-7421 ND(<0.004) 

DISSOLVED MERCURY EPA-7470 ND(<.0002) 

DISSOLVED SELENIUM EPA-6010 ND(<0.05) 

DISSOLVED SILVER EPA-6010 ND(<0.007) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

AcnON 
UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS PRODUCT WHICH IS LIKELY DIESEL 
PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 

Page 3 

6/12/00 
005122 

16 
5/26/00 

Cl42 

ANALYSIS 

DATE 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 

6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 
6/12/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/12/00 
6/9/00 
6/7/00 
6/7/00 

ANALYSIS 

8Y 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
L.RK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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...._ ANALYTICAL I I I CC] 
M # LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJDB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

16 
5/26/00 

C142 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-16 5/26/00 10:20PM 

... ···· ·······~~:i~51 .. ········ ·· ··············· ··· .......... ···························· ................. . 
........ ..... ... -.~~,.'.~!;~.... .................... .................. ..... .. ... ......... . .............................. .. 

ACTION ANAL vsrs ANALYSIS 
ANALYTE METHOD RESULTS* UNJTS** LEVEL*** DATE BY 

• "ffl)" lrlOICATI:S ANAl YTE ANALVZED FOR BUT NOT DEH.CTED AT LfVEL A80VE REPORTI~G LIMrr. REPORTING UMIT IS GIi/EN Ul PARENTHESES OR AS FOLLOWS: 

GAS0UNE(IIOLA1 IL£ RANGE) RE!'ORTING UMIT IS 50 UG/L 

DIESEL RANGE REPORTING UMIT IS 250 UG/l 

LUBE Oil RANGE REPORTING l!MIT IS 500 UG/l 

•• llN!TS FOR ALL NON LIQUID SAMPLES ARE REPORlIO ON A DRY WEIGHT BASIS 

"' ACTIONS LEVELS ARE PROVIOED ONLY WHEli PARAMETER DATA IS USED FOR A GENERALLY 

CONSISTENT Al'PllCATIUN. WHEN PROVIDED, llif 't' SHOULD SE USEO AS GUIDELINES ONLY. 

THE ArPROPR!ATE RF.(;l!LATORY DOCUMENT SHOULD BE CONSULTED IIEFORE MAKING ANY 

Dft:l:OIONS BASED ON ANALYTICAL CATA 

APPROVED BY: -'c1~4t.,._: -------
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1-=1 I CCI ANALYTICAL 
P = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CUENT PROJECT ID: 
CUENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-17 5/26/00 11:30PM 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

ANALYTE METHOD RESULTS,., UNITS** LEVEL*** 

TPH-VOLATILE RANGE NWTPH-GX ND UG/L 

TPH-DIESEL RANGE NWTPH-DX ND UG/l 
TPH-OIL RANGE NWTPH-DX ND UG/L - . 

NAPHTHALENE EPA-8270 SIM 0.22 UG/L 
' ACENAPHTHYLENE EPA-8270 SIM ND{<0.02) UG/L 

ACENAPHATHENE EPA-8270 SIM 0.19 UG/L 

FLUORENE EPA-8270 SIM O.o3 UG/L 

PHENANTHRENE EPA-8270 SIM 0.05 UG/L 

ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 

FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
PYRENE EPA-8270 SIM ND(<0.02) UG/l 

BENZO[AJANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 

CHRYSENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[B]fLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 

BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) UG/L 
INDENO[l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/L 
DlBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 

BENZO[G, H, IJPERYLENE EPA-8270 SIM ND(<0.02) UG/l 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) UG/L 
CHLOROMETHANE EPA-8260A ND(<2) UG/L 

VINYL CHLORIDE EPA-8260A ND(<2) UG/L 
BROMOMETHANE EPA-8260A ND(<2) UG/L 

CHLOROETHANE EPA-8260A ND{<2) UG/L 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) UG/l 

ACETONE EPA-8260A ND( <20) UG/L 

1.1-DICHLOROETHENE EPA-8260A ND(<2) UG/L 
METHYLENE CHLORIDE EPA-8260A ND{<2) UG/L 
ACRYLONITRILE EPA-8260A ND(<5) UG/L 
METHYL T-BlfTYL ETHER EPA-8260A ND( <2) UG/L 
TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 

.1, 1-DICHLOROETHANE EPA-8260A ND(<2) UG/L 

· 2-BUTANONE EPA-8260A ND(<S) UG/l 

Page 1 

6/12/00 
005122 

17 
5/26/00 

C142 

ANALYSIS 
DATE 

5/29/00 
6/2/00 
6/2/00 

6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 

ANALYSIS 

BY 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LR.I< 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LR.I< 
LRK 
LRK 
LRK 
LRK 
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:ii ANALYTICAL 
•

CCI 

M ¥ LABORATORIES, INC. 

CUENT: KENNEDY /JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CUENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-17 5/26/00 11 :30PM 

ANALVTE METHOD RESULTS* 

ClS· 1,2-DICHLOROETHENE EPA-8260A ND(<2) 
2,2·DICHLOROPROPANE EPA-8260A ND(<2) 

BROMOCHLOROMETHANE EPA-8260A ND(<2} 

CHLOROFORM EPA-8260A ND(<2) 

1,1,l·TRICHLOROETHANE EPA-8260A ND(<2) 

l, 1-DICHLOROPROPENE EPA-8260A ND(<2) 

CARBON TETRACHLORIDE EPA-8260A ND(<2) 

1,2-DICHLOROETHANE EPA-8260A ND( <2) 

BENZENE EPA-8260A ND(<2) 

TRICHLOROETHENE EPA-8260A ND(<2) 

1,2·D1CHLOROPROPANE EPA·8260A ND(<2) 

DIBROMOMETHANE EPA-8260A ND(<2) 
BROMODICHLOROMETHANE EPA-8260A ND( <2) 
TRANS-1,3-DlCHLOROPROPENE EPA·8260A ND(<2) 

4·METHYL-2-PENTANONE EPA·8260A ND(<S) 

TOLUENE EPA·8260A ND(<2) 

CIS· 1,3·DICHLOROPROPENE EPA·8260A ND(<2) 

1, 1,2· TRICHLOROETHANE EPA-8260A ND( <2) 

2·HEXANONE EPA-8260A ND(<S) 

1,3·0ICHLOROPROPANE EPA-8260A ND( <2) 

TETRACHLOROETHYLENE EPA-8260A ND(<2) 

DIBROMOCHLOROMETHANE EPA-8260A ND(<2) 

l,2·D1BROM0ETHANE EPA-8260A ND(<2) 

CHLOROBENZENE EPA·8260A ND(<2) 

1, L 1,2· TETRACHLOROETHANE EPA·8260A ND(<2) 

ETHYLBENZENE EPA·8260A ND(<2) 

M+P XYLENE EPA·8260A ND(<4) 

STYRENE EPA·8260A ND(<2) 

O·XYLENE EPA-8260A ND(<2) 

8ROMOFORM EPA·8260A ND(<2) 

ISOPROPYLBENZENE EPA-8260A ND(<2) 

l, l,2,2·TETRACHLOROETHANE EPA-8260A ND(<2) 

1,2,3·TRICHLOROPROPANE EPA·8260A ND(<2) 

BROMOBENZENE EPA·8260A ND(<2) 

N·PROPYL BENZENE EPA·8260A ND(<2) 

DATE: 
CCILJOB #: 

CCTL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
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6/12/00 
005122 

17 
5/26/00 

(142 

ANALYSIS 

DATE 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/7/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LR.K 
LRK 
LRK 
LRK 
LRK 
LRK 
LR.K 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- =1 I CCI ANALYTICAL 
I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-17 5/26/00 11:30PM 

DATE: 
COL JOB#: 

COL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

17 
5/26/00 

C142 

... ··., .. ; ... , .......... _· JjiitfF.taui::ms.···· ,,·· ,·>· .. ,.,, .. _ ....... :. ......... , .. , .. ( ... ,·, ..... ( . . 

ACTION ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

2-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 6/7/00 

1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<2} UG/L 6/7/00 

4-CHLOROTOLUENE EPA-S260A ND(<2} UG/L 6/7/00 

T-BUTYL BENZENE EPA-8260A ND(<2} UG/L 6/7/00 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<2) UG/L 6/7/00 

$-BUTYL BENZENE EPA-8260A ND(<2) UG/L 6/7/00 
P-ISOPROPYL TOLUENE EPA-8260A ND(<2) UG/L 6/7/00 

1,3 DICHLOROBENZENE EPA-8Z60A ND(<2) UG/L 6/7/00 

1,4-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/7/00 
N-BUTYLBENZEIIIE EPA-8260A ND(<2) UG/L 6/7/00 

1,2-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/7/00 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<S) UG/L 6/7/00 

1,2,4-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/7/00 

HEXACHLOROl,3-BUTADIENE EPA-8260A ND( <2) UG/L 6/7/00 

NAPHTHALENE EPA-8260A ND(<2) UG/L 6/7/00 

1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 6/7/00 

PCB-1016 EPA-8082 MOD ND(<0.2) UG/L 5/31/00 

PCB-1221 EPA-8082 MOD ND(<0.2) UG/L 5/31/00 
PCB-1232 EPA-8082 MOD ND(<0.2) UG/L 5/31/00 

PCB-1242 EPA-8082 MOD N0(<0.2) UG/L 5/31/00 

PCB-1248 EPA-8082 MOD ND(<0.2) UG/L 5/31/00 
PCB-1254 EPA-8082 MOD ND(<0.2) UG/L 5/31/00 

PCB-1260 EPA-8082 MOD ND(<0.2) UG/L 5/31/00 

DISSOLVED ARSENIC EPA-7060 ND(<0.005} MG/L 6/7/00 

DISSOLVED BARIUM EPA-6010 0.014 MG/L 6/7/00 

DISSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 6/7/00 

DISSOLVED CHROMIUM EPA-6010 ND(<0.01) MG/L 6/7/00 

DISSOLVED LEAD EPA-7421 ND(<0.004) MG/L 6/12/00 

DISSOLVED MERCURY EPA-7470 ND(<.0002) MG/L 6/9/00 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) MG/L 6/7/00 

DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 6/7/00 

NOTE: PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 

Page 3 
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ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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1-=j jca ANALYTICAL 
M ¥ LABORATORIES, INC. 

••••••••••• •••••• ~•-n~~ --, \,~~~~~ ' 

.................. ...... ..:tJ.~r&~Mien~,~lir.· ..... · < ...... . : ••• :· •••• ···:::: · .. . ....... . ))t;. 

•t (',AU•• • u ,,n, • 'Of • ~-~t 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-17 5/26/00 11:30PM 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WOOE ACCREDITATION #: 

6/12/00 
005122 

17 
5/26/00 

C142 

. , ............. ·". '.' "·"'.Jf.4'1[#.fije§filjt15.·/ ... , .. xw .... .< .......... •••. >KC«<%. vxe.o . .< .. C •• •••• , .¢¢ <*> ................ .. . , , •• , •• 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

' "ND" ll<IDICATES I\NALYTE ANALYZED FOR OUT NOT DETECTED AT LEVEL ABOVE REPORTIIIG UM!T. REPORWIG LIMIT IS GJVEII IN PARENTHESES OR AS FOLLOWS: 

GASOUNE(VOtATllE RANGE) REPORTING LIMIT IS 50 UG/l 

DIESEL RIINGE REl'ORTIIIG UMTT IS 250 uG/l 

LUBt OIL RANGE REPORTJl'JG U MTT IS 500 UG/l 

" UNITS FOR All NOH LIQUlll SAMP'LES ARE REPORTED ON A DRY WEIGHT BASIS 

,.. ACTIONS LEVELS ARE PROIIJDED ONLY WHEN PARAMETIR DATA IS USED fOR A GENERAUY 

CONS[STENT APPLICATION. WHEN PROVIDED, THE'r' SHOULD BE USED AS GUIDELINES ONLY. 

I HE APPROl'RIATE REGUtATORY DOCUMENT SHOULD BE CONSUL TEO BEFORE MAKING ANY 

OECISTONS llASEO ON ANALYTICAL DATA 

APPROVED BY: _c ........... D~l _____ _ 

Page 4 

BY 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



1- =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

· .... ... · · ............. .............. ........... _ ... .. ~-- ... ,~, .... :::,~ .. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOITTH 336Tii STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: RGW-18 5/26/00 12:45PM 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

18 
5/26/00 

C142 

•"· 

... .. ... . oc . ... u <m < ,x ::;::; , ~{ <~ ......... .::.:: mxo ...... .c ••.• x«z:z:v, .< •• o ............. . , .• «:v .• ««.<c.c. ...... . 
· .. · ...... .' ....... , ... ·.· ........ · .... ,.:.OA.·.:fA .. : .... :. . Er~.·: ,;.;. . ... ..... · .... ' ... ·,·.;::.:_~ . . .. .......... .. , .... ......... ........ , ... ...... .. .... .. , ................. .... .. . 

ACTION ANALYSIS ANALYSIS 
ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TPH-VOLATILE RANGE NWTPH-GX 90 UG/l 5/29/00 LAH 
TPH-DIESEL RANGE NWTPH-DX 860 UG/L 6/2/00 GLW 
TPH-OIL RANGE NWTPH-DX ND UG/L 6/2/00 GLW 

NAPHTHALENE EPA-8270 SIM 45 UG/L 6/10/00 LRK 
ACENAPHTHYLENE EPA-8270 SIM 0.82 UG/L 6/9/00 LRK 
ACENAPHATHENE EPA-8270 SIM 66 UG/L 6/10/00 LRK 
FLUORENE EPA-8270 SIM 47 UG/L 6/10/00 LRK 
PHENANTHRENE EPA-8270 SIM 130 UG/ L 6/10/00 LRK 
ANTHRACENE EPA-8270 SIM 26 UG/L 6/10/00 LRK 
FLUORANTHENE EPA-8270 SIM 88 UG/L 6/10/00 LRK 
PYRENE EPA-8270 SIM 79 UG/L 6/10/00 LRK 
BENZO[ A]ANTHRACENE EPA-8270 SIM 26 UG/L 6/10/00 LRK 
CHRYSENE EPA-8270 SIM 19 UG/L 6/10/00 LRK 
BENZO[B]FLUORANTHENE EPA-8270 SIM 13 UG/L 6/10/00 LRK 
BENZO[K]FLUORANTHENE EPA-8270 SIM 13 UG/L 6/10/00 LRK 
BENZO(A)PYRENE EPA-8270 SIM 16 UG/L 6/10/00 LRK 
INDENO(l,2,3-CD]PYRENE EPA-8270 SIM 6.6 UG/ L 6/10/00 LRK 
DI8ENZ[A,H]ANTHRACENE EPA-8270 SIM 2.4 UG/l 6/10/00 LRK 
BENZO[G,H,I)PERYLENE EPA-8270 SIM 7.4 UG/L 6/10/00 LRK 

D[CHLORODIFLUOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
CHLOROMETHANE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
VINYL CHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMOMETHANE EPA-8260A ND(<2) UG/L 6/S/00 LRK 
CHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TRfCHLOROFLUOROMETHANE EPA-8260A ND( <2} UG/l 6/5/00 LRK 
ACETONE EPA-8260A ND(<20) UG/L 6/5/00 LRK 
1,1-DICHLOROETHENE EPA·8260A ND(<2) UG/L 6/5/00 LRK 
METHYLENE CHLORIDE EPA-8260A ND(<2} UG/L 6/5/00 LRK 
ACRYLONITRJLE EPA-8260A ND(<5) UG/L 6/5/00 LRK 
METHYL T·BUTYL ETHER EPA-8260A ND(<2) UG/ L 6/S/00 LRK 
TRANS-1,2·DICHLOROffilENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
1, 1-DICHLOROETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
2-BUTANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

Page 1 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 ° FAX 425 259-6289 • Seattle 206 292-9059 



1· =1 I CCI ANALYTICAL 
I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
RGW-18 5/26/00 12:45PM 

ANALYTE METHOD RESULTS* 

2,2-DICHLOROPROPANE EPA-8260A ND( <2) 
BROMOCHLOROMETHANE EPA-8260A ND(<2) 

CHLOROFORM EPA-8260A ND(<2) 
1, 1, 1-TRICHLOROETHANE EPA-8260A ND{<2) 
1,1-DICHLOROPROPENE EPA-8260A ND(<2) 
CARBON TETRACHLORIDE EPA-8260A ND(<2) 
1,2-DICHLOROETHANE EPA-8260A ND(<2) 

BENZENE EPA-8260A ND(<2) 
TRICHLOROETHENE EPA·8260A ND(<2) 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) 

DIBROMOMETHANE EPA--8260A ND(<2) 
BROMODICHLOROMl:rHANE EPA-8260A ND(<2) 
TRANS-1,3-DICHLOROPROPENE EPA·8260A ND(<2) 
4-METHYL-2-PENTANONE EPA-8260A ND(<S} 

TOLUENE EPA-8260A ND(<2) 
CIS-1,3-DICHLOROPROPENE EPA-8260A N0(<2) 

1,1,2-TRICHLOROETHANE EPA-8260A ND(<2} 

2-HEXANONE EPA-8260A ND(<5} 
1,3-DICHLOROPROPANE EPA-8260A ND(<2} 

TETRACHLOROETHYLENE EPA-8260A ND(<2) 

DIBROMOCHLOROMETHANE EPA-8260A ND{<2) 
1,2-DIBROMOl:rHANE EPA-8260A ND(<2) 
CHLOROBENZENE EPA-8260A ND(<2) 

1,1,1,2-TETRACHLOROETHANE EPA-8260A ND(<2) 

1:rHYLBENZENE EPA-8260A N0(<2) 

M+PXYLENE EPA-8260A ND(<4) 

STYRENE EPA-8260A ND{<2) 
0-XYLENE EPA-8260A ND( <2) 

BROMOFORM EPA-8260A ND(<2) 
ISOPROPYLBENZENE EPA-8260A ND{<2) 

1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<2) 

1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2} 

BROMOBENZENE EPA-8260A ND(<2) 
N-PROPYL BENZENE EPA-8260A ND(<2) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WOOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/l 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
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6/12/00 
005122 

18 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00-
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/S/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- =1 I CCI ANALYTICAL 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSUL TANT$ 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: lY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE 10: RGW-18 5/26/00 12:45PM 

DATE: 
CCILJOB#: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOEACCREDlTATION #: 

DAl'A.RESUL'fS . ' · 

ACTION 

ANALYTE METHOD RESULTS• UNITS*• LEVEL-

2-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 
1.3,5-TRIMETHYLBENZENE EPA-S260A ND(<2) UG/L 
4-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 
T-BUTYL BENZENE EPA-8260A ND(<2) UG/L 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<2) UG/ L 
S-BUTYL BENZENE EPA-8260A ND(<2) UG/L 
P-ISOPROPYL TOLUENE EPA--8260A ND(<2) UG/L 
1,3 DICHLOROBENZENE EPA-8260A ND(<2) UG/L 
.1.4-DICHLOROBENZENE EPA-8260A ND{<2) UG/L 
.\l-BUTYLBENZENE EPA-8260A ND(<2) UG/L 
1,2-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 
1,2-DIBROMO 3-CHLOROPROPAN EPA-8260A ND(<5) UG/L 
1,2 .4-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 
HEXACHLOR01,3-BUTADIENE EPA-8260A ND{<2) UG/L 
NAPHTHALENE EPA-8260A 77 UG/L 
1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) UGIL 

PCB-1016 EPA-8082 MOD N0{<0.2} UG/L 
PCB-1221 EPA-8082 MOD ND{<0.2) UG/L 
PCB-1232 EPA-8082 MOO ND(<0.2) UG/L 
PCB-1242 EPA-8082 MOD ND(<0.2) UG/L 
PCB-1248 EPA-8082 MOD ND{<0.2) UG/L 
PCB-1254 EPA-8082 MOD ND(<0.2) UG/L 
PCB-1260 EPA-8082 MOD ND(<0.2) UG/L 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) MGIL 
DISSOLVED BARIUM EPA-6010 0.007 MG/L 
DISSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) MG/L 
DISSOLVED LEAD EPA-7421 N0(<0.004) MG/L 
DISSOLVED MERCURY EPA-7470 0.0002 MG/L 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) MG/L 
DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 

6/12/00 
005122 

18 
5/26/00 

C142 

ANALYSIS 

DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

6/12/00 
6/12/00 
6/12/00 
6/12100 
6/12/00 
6/12/00 
6/12/00 

6{7/00 
6/7/00 
6/7/00 
5moo 

6/12/00 
6/9/00 
6/7/00 
6/7100 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
·LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS TWO PRODUCTS WHICH ARE LIKELY HIGHLY WEATHERED GASOLINE 
AND UNIDENTIFIED DIESEL RANGE PRODUCT 
PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 
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1- =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECENED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

18 
5/26/00 

C142 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RGW-18 5/26/00 12:45PM 

: ..... . :::.:.: .. ~ ........ :: ........ ::::::: ........... :: . ..:::,.-.. .. :::1m=- ::..:::::: ......... :.::::: ... .. 
ANALYTE METHOD RESULTS* UNITS•* 

>·:: :::·: ... ·. :~:::::: ::: ., ... :::·:) 
ACTION ANALYSIS ANALYSIS 

LEVEL*** DATE SY 

• "HD" INDICATES AAALVTE ANAL'f2EO FOR 8UT NOT DElcC'TcD AT LEVEL ABOVE REPORTING UMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES OR AS l'OL.LOWS: 

GASOUNE{VOI.ATILE RANGE) REPORTING LIMIT IS 50 UG/1. 

DIESEL RANGE REPORTING LIMIT IS 250 UG/L 

WBE OIL RANGE REPORTING LIMIT IS SOO UG/L 

•• UtllTS FOR ALL NON LIQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS 

••• ACTIOtlS LEVELS ARE PROVIDED ONLY WHEN PARAMETER OATA IS USED FOR A GENERAL.LY 

COHSISTENi APPUCATION. WHEN PROVIOEO, THEY SHOULD BE USED AS GUIOELINES ONLY. 

THE APPROPRIATE REGULATORY DOCUMENT SHOULD BE CONSUL TED BEFORE MAKlNG ANY 

DECISIONS BASED ON ANALmCAL DATA 

APPROVED BY: _
1 
,_~,,_/} __ , -----

Page 4 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



m ANALYTICAL [ *j Jca • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

CUENT CONTACT: TY SCHREINER 

CUENT PROJECT ID: TACOMA METALS 
CUENT SAMPLE ID: RBLANK-1 5/25/00 2:45PM 

ANALYTE METHOD RESULTS* UNITS** 

TOTAL ARSENIC EPA-7060 ND(<0.005) MG/L 

TOTAL BARIUM EPA-6010 0.009 MG/L 

TOTAL CADMIUM EPA-6010 ND{<0.005)" MG/L 

TOTAL CHROMIUM EPA-6010 N0(<0.01) MG/L 
TOTAL LEAD EPA-7421 0.033 MG/L 

TOTAL MERCURY EPA-7470 ND(<.0002) MG/L 

TOTAL SELENIUM EPA-6010 ND(<0.05) MG/L 

TOTAL SILVER EPA-6010 ND(<0.007) MG/L 

• "110'' INOICATES ANALYTE NOT DETECTED AT LEVEL ABOVE R.EPORTING LIMIT. REPORTING LIMIT IS GIVEII m PAREIITHESES 

" UNITS FOR All NON LIQUID SAMPLES ARE REPORTEO ON A DRY WEIGHT 8AS1S 

,,A ACTIONS LEVELS AR~ PROVIDED ONLY WHEJf PARAMETER DATA IS useo FOR A GENERALLY 

CONSISTENT APPLICATION. WHEN PROVIDED, THEY SHOULD BE USED /IS GUIDELINES ONLY. 

THE APPROPRIATE REGUU\TORY DOOJMENT SIIOULD 6E CONSULTED BeFORE MAKING ANY 

DECISIONS BASED Oi'l MlALYTICAL DATA 

ACTION 
LEVEL*** 

6/12/00 
005122 

19 
5/26/00 

C142 

ANALYSIS 

DATE 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/12/00 
6/1/00 
6/7/00 
6/7/00 

-- ,,, 
APPROVED BY: _,,i,_"'-'!\;=

1Jdfl!....,~- ------

Page 1 

ANALYSIS 

BY 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

CMH 
CMH 

3229 Pine St. 0 Everett, WA 98201 • 425 252-2620 .. FAX 425 259-6289 • Seattle 206 292-9059 



a..iii ANALYTICAL I I I CCI 
M # LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CUENT CONTACT: 

CUENT PROJECT ID: 
CUE NT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
RBLANK-2 5/26/00 12:00PM 

~:=-: i .. , .. ~o.&r.A.~es!J(ts . , •.;.-,--: 

ANALYTE 

TOTAL ARSENIC 
TOTAL BARIUM 
TOTAL CADMIUM 
TOTAL CHROMIUM 
TOTAL LEAD 
TOTAL MERCURY 
TOTAL SELENIUM 
TOTAL SILVER 

METHOD 

EPA-7060 
EPA-6010 
EPA-6010 
EPA-6010 
EPA-7421 
EPA-7470 
EPA-6010 
EPA-6010 

RESULTS* UNITS** 

ND(<0.005) MG/L 
0.024 MG/L 

N0(<0.005) MG/L 
0.02 MG/L 
0.031 MG/L 

ND( <.0002) MG/l 
ND(<0.05) MG/L 
ND(<0.007) MG/ L 

• "NO. INDICATES ANALYTE NOT D~ AT lEVB.ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN rN PARENTHESES 

~• UNns FOR AU. NON UQUID SAMPLES AA£ REPORTED ON A DRY WEIGHT BASIS 

'** ACTIONS I..EVEl.S ARE PROVIDED ONlY WHEN PARAMETER DATA IS USED FOR A GENEAAU Y 

CONSlSTcNT APPLICATION. WHEN PROVIDED, THEY SHOUI.D BE USED AS GU!Dl:UNES ONLY. 

THE APPROPF!IATE REGULATORY DOCUMENT SHOULD BE CONSULTED BEFORE MAKING ANY 

OE0Sl0NS BASED ON ANALYTICAL DATA 

ACTION 

LEVEL*** 

6/12/00 
005122 

20 
5/26/00 

C142 

ANALYSIS 

DATE 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/12/00 
6/1/00 
6/7/00 
6/7/00 

APPROVED BY: ___,_[ ...... W ...... 2L ___ _ 

Page 1 

ANALYSIS 
BY 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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ANALYTICAL 1- =1 I CCI P = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 

530 SOUTH 336TH STREET CCIL JOB#: 

FEDERAL WAY, WA 98003 COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: FBLANK-1 5/25/00 7:51AM 

ANALYTE METHOD RESULTS* UNITS** 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) MG/L 

DISSOLVED BARIUM EPA-6010 ND(<0.003) MG/L 

DISSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 

DISSOLVED CHROMIUM EPA-6010 ND(<0.01) MG/L 

DISSOLVED LEAD EPA-7421 ND(<0.004) MG/L 

DISSOLVED MERCURY EPA-7470 ND(<.0002) MG/L 

uISSOLVED SELENIUM EPA-6010 ND(<O.OS) MG/L 

DISSOLVED SILVER EPA-6010 ND(<0.007) MG/L 

• "ND .. INDICATES ArlALYTE NOT DETECTED AT LEVELABOIIE RE~ORTING LIMIT. REPORTINGUMIT IS GJVEII IN PARErllliESES 

• • UNITS FOR ALL NON LIQUID SAMPLES ARE: REPORTED ON A ORY WEIGHT BASIS 

••• ACTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER PATA JS UScD FOR A GENERALLY 

COtlSISI eNT APPLICATION. WHEN PROVIDED, THEY SHOULD BE USED AS GUIOEUNES ONLY. 

THE APPROPRIAH REGUlATORY OOCUMEtlT SHOULD SE CONSULTED BEFORE MAKING ANY 

Df.Cl!>!ON!> BASED ON ANAL\'HCAL DATA 

ACTION 
LEVEL*** 

6/12/00 
005122 

21 
5/26/00 

C142 

ANALYSIS 

DATE 

6/7/00 
6/7/00 
6/7/00 
6/7/00 
6/12/00 
6/1/00 
6/7/00 
6/7/00 

APPROVED BY: _ C_._¥2_,_} _., --- -

Page 1 

•.• 
., .. ::: .::}t'. 

ANALYSIS 

BY 

CMH 
CMH 
CMH 
CMH 

CMH 
CMH 
CMH 
CMH 

3229 Pine St. " Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



,- *\ I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

lY SCHREINER 

TACOMA METALS 
RGW-DUP 5/26/00 6:30AM 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACllON 

ANALYTE MElROD RESULTS* UNITS** LEVEL*** 

TPH-VOLATILE RANGE NWTPH-GX 250 UG/L 
TPH-DIESEL RANGE NWTPH-DX 1000 UG/L 
TPH-OIL RANGE NWTPH-DX ND UG/L 

NAPHTHALENE EPA-8270 SlM 97 UG/l 
ACENAPHTHYLENE EPA-8270 SIM 0.31 UG/L 
ACENAPHATHENE EPA-8270 SIM 60 UG/L 
FLUORENE EPA-8270 SIM 35 UG/L 

PHENANTHRENE EPA-8270 SIM 24 UG/L 

ANTHRACENE EPA-8270 SIM 4.6 UG/L 
FLUORANTI-!ENE EPA-8270 SIM 7.2 UG/L 

PYRENE EPA-8270 SIM 5.5 UG/L 
BENZO[A]ANTHRACENE EPA-8270 SIM 0.41 UG/L 

CHRYSENE EPA-8270 SIM 0.37 UG/L 
BENZO[B]FLUORANTHENE EPA-8270 SIM 0.17 UG/L 
BENZO[K)FLUORANTI-!ENE EPA-8270 SIM 0.15 UG/L 
BENZO(A)PYRENE EPA-8270 SIM 0.25 UG/L 
INDENO[l,2,3-CD]PYRENE EPA-8270 SIM 0.09 UG/L 
DIBENZ[A,HJANTHRACENE EPA-8270 SIM 0.03 UG/l 
BENZO[G,H,l]PERYLENE EPA-8270 SIM 0.11 UG/L 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) UG/L 
CHLOROMETHANE EPA-8260A ND(<2} UG/L 
VINYL CHLORIDE EPA-8260A ND(<2) UG/L 
BROMOMETHANE EPA-8260A N0(<2) UG/L 
CHLOROETHANE EPA-8260A ND(<2) UG/L 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) UG/L 

ACETONE EPA-8260A N0(<20) UG/l 
l, 1-0ICHLOROETHENE EPA-8260A ND(<2) UG/L 
METHYLENE CHLORIDE EPA-8260A ND(<2) UG/L 
ACRYLONITRILE EPA-8260A ND(<5) UG/L 
METHYL T-BUTYL ETHER EPA-8260A ND(<2) UG/L 
TRANS-1, 2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 
1, 1-DICHLOROETHANE EPA-8260A ND(<2) UG/L 
2-BUTANONE EPA-8260A ND(<S) UG/L 
OS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 

Page 1 

6/12/00 
005122 

22 
5/26/00 

C142 

ANALYSIS 

DATE 

5/29/00 
6/2/00 
6/2/00 

6/10/00 · 
6/9/00 

6/10/00 
6/10/00 
6/10/00 
6/10/00 
6/10/00 
6/10/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 
6/9/00 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/S/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 

ANALYSIS 

BY 

LAH 
GLW 
GLW 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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ANALYTICAL 1-==1 I CCI • = LABORATORIES, INC. 

CLIENT: KENNEDY /JENKS CONSULTANTS DATE: 6/12/00 
530 SOUTH 336TH STREET CCIL JOB#: 005122 

FEDERAL WAY, WA 98003 CCIL SAMPLE #: 22 
DATE RECEIVED: 5/26/00 

WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA MITALS 
CLIENT SAMPLE ID: RGW-DUP 5/26/00 6:30AM 

... _ _-_-__ ···_-_·: .. :.-.:-·?')OATA.~~?t'::: _-_-- ........ ·::(::.:.~:;:;& ..... 
',; : ............................. • ........ , ••• % 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
BROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
CHLOROFORM EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1, l, 1-TRICHLOROETHANE EPA-8260A ND(<2) UG/l 6/5/00 LRK 

1, 1-DICHLOROPROPENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

1,2-DICHLOROETHANE EPA-8260A ND(<2) UG/L 6/S/00 LRK 

BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TR!CHLOROETHENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
DIBROMOMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
BROMODICHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 6/S/00 LRK 
4-METHYL-2-PENTANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
TOLUENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
1, 1,2-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
2-HEXANONE EPA-8260A ND(<S) UG/L 6/5/00 LRK 
1, 3-D lCHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
TETRACHLOROETHYLENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

DIBROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,2-DIBROMOETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
CHLOROBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
1,1,1,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

ETHYLBENZENE EPA-8260A ND(<2) UG/l 6/5/00 LRK 
M+P XYLENE EPA-8260A ND(<4) UG/L 6/5/00 LRK 
STYRENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
0-XYLENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

BROMOFORM EPA-8260A ND(<2) UG/L 6/5/00 LRK 
ISOPROPYLBENZENE EPA-8260A ND{<2) UG/L 6/5/00 LRK 
1, 1,2, 2-TETRACHLOROETHANE EPA-8260A ND{<2) UG/L 6/5/00 LRK 

1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
RROMOBENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 
N-PROPYL BENZENE EPA-8260A ND(<2) UG/L 6/5/00 LRK 

Page 2 
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1- =1 I CCI ANALYTICAL I ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

DATE: 
CCTLJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

CLIENT SAMPLE ID: RGW-DUP 5/26/00 6:30AM 

ACllON 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** 

2-CHLORaroLUENE EPA-8260A ND(<2) UG/L 
1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<2) UG/L 
4-CHLOROTOLUENE EPA-8260A ND(<2) UG/L 
T-BUTYL BENZENE EPA-8260A ND(<2) UG/L 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<2) UG/L 
5-BUTYL BENZENE EPA-8260A ND(<2) UG/L 
P-ISOPROPYL TOLUENE EPA-8260A ND(<2) UG/L 
1,3 OICHLOROBENZENE EPA-8260A ND(<2) UG/L 
1,4-DICHLOROBENZENE EPA-8260A ND(<2) UG/L 
N-BUTYLBENZENE EPA-8260A ND(<2) UG/L 
1,2-DICHLOROBENZENE EPA·8260A ND( <2) UG/L 
1,2-DlBROMO 3-CHLOROPROPANE EPA-8260A ND( <5) UG/L 
1,2,4-TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 
HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<2) UG/L 
NAPHTHALENE EPA-8260A 240 UG/L 
1,2,3· TRICHLOROBENZENE EPA-8260A ND(<2) UG/L 

PCB-1016 EPA-8082 MOD ND{<l.0) UG/L 
PCB-1221 EPA-8082 MOD ND{ <1.0) UG/L 
PCB-1232 EPA-8082 MOD ND( <1.0) UG/L 
PCB-1242 EPA-8082 MOD ND(<LO) UG/L 
PCB-1248 EPA-8082 MOD ND(<:1.0) UG/L 
PCB-1254 EPA-8082 MOD ND(<LO) UG/L 
PCB-1260 EPA-8082 MOD ND(<LO) UG/L 

DISSOLVED ARSENIC EPA-7060 ND(<0.005) MG/L 
DISSOLVED BARIUM EPA-6010 ND(<0.003) MG/L 
DISSOLVED CADMIUM EPA-6010 ND(<0.005) MG/L 
DISSOLVED CHROMIUM EPA-6010 ND(<0.01) MG/L 
DISSOLVED LEAD EPA-7421 ND(<0.004) MG/L 
DISSOLVED MERCURY EPA-7470 N0(<.0002) MG/L 
DISSOLVED SELENIUM EPA-6010 ND(<0.05) MG/L 
DISSOLVED SILVER EPA-6010 ND(<C.007) MG/L 

6/12/00 
005122 

22 
5/26/00 

C142 

ANALYSIS 
DATE 

6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/5/00 
6/7/00 
6/5/00 

5/31/00 
5/31/00 
5/31/00 
5/31/00 
5/31/00 
5/31/00 
5/31/00 

6/7/00 
6/7/00 
6/7/00 
6/7/00 

6/12/00 
6/9/00 
6/7/00 
6/7/00 

ANALYSIS 
BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
IAH 
LAH 
LAH 
LAH 
LAH 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS TWO PRODUCTS WHICH ARE LIKELY HIGHLY WEATHERED GASOLINE 
AND UNIDENTIFJED DIESEL RANGE PRODUCT 
PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 
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ii ANALYTICAL 

-

CCI 

M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCTLJOB #: 

CClL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/12/00 
005122 

22 
5/26/00 

C142 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

ANALYTE 

lY SCHREINER 

TACOMA METALS 
RGW-DUP 5/26/00 6:30AM 

METHOD RESULTS* UNITS** 

ACTION ANAL YS1S ANALYSIS 

LEVEL*** DATE BY 

• "NO" INDICATES AIJALYTE ANALYZED FOR BUT flOT DETI:CTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING UM!T JS GIVEN IN PARENlliESES OR AS FOLLOWS: 

GASOUNE(VOLATILE RANGE) REPORTING LIMIT IS SO UG/L 

01£S~L RANGE REPORTING UMIT lS 250 lJG/l 

LUSE OIL RANGe REPORTING UMTT IS SOO UG/L 

•• UNITS FOR AU. l•lON UQUID SAMPLES ARE REPORTED ON A ORY WEIGHT BASIS 

«• ACTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER DATA IS USED FOR A GENERALLY 

CONSISTENT APPLICATION. WHEN PROVIDED, THEY SHOULD BE USED AS GUIDELINES ONLY. 

THE APPROPRIATE REGULATORY DOOJMENT SHOULD BE CONSULTED BEFORE MA.Kll!G ANY 

DCCIS!ONS Bi>SEO OIJ ANALYTICAi. DATA 

APPROVED BY: --'('"--'-'){.~),,_'- , .. _/ _ _ __ _ 

Page 4 
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1-=1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSUL TANT$ 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONT ACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

DATE: 
CCIL JOB#: 

DATE RECEIVED: 
WDOE ACCREDITA110N #: 

OUALIT.Y CONTROL Rl;:SUL TS 

CCIL SAMPLE ID 

005122-01 

005122-01 

005122-01 

005122-01 

005122-01 

005122-01 

005122-01 

005122-01 

005122-02 

005122-02 

005122-02 (6/8/00 DATA) 

005122-02 (6110/00 DATA) 

005122-02 

005122-02 

005122-02 

005122-02 

005122-02 

005122-03 

005122-03 

005122-03 

005122-03 

005122-03 

005122-03 

005122-03 

005122-03 

005122-04 

005122-04 

005122-04 

005122-04 

SURROGATE RECOVERY 

ANAlYTE 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8270 SIM 

EPA-8260A 

EPA-S260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 S!M 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8260A 

Page 1 

SUR 10 

TFT 

C25 

TERPHENYL-d14 

1,2-DCE-d4 

TOLUENE-d8 

4-BFB 

TCMX 

DBC 

TFT 

C26 

TERPHENYL-d14 

TERPHENYL-d14 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 

TCMX 

DBC 

TFT 
C25 

TERPHENYL-d14 

1,2-0CE-d4 

TOLUENE-dB 

4-BFB 

TCMX 

DBC 

TFT 

C25 

TERPHENYL-d14 

1.2-DCE-d4 

6/12/00 
005122 

5/26/00 
C142 

•A.RECV 

91 

84 
76 

111 
105 

97 

129 
155•• 

88 
83 
92 
88 
104 

103 

94 
79 
81 

88 
88 

84 
98 

109 

97 
39 .. 
47 ... 

77 
110 

88 

102 

3229 Pinc St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



,- =1 I CCI ANALYTICAL 
M # LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSUL TANT$ 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONT ACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

DATE: 
CCILJOB#: 

DATE RECEIVED: 
WDOE ACCREDITATION #: 

.·.auA.lJTY·G.ONTRO.VRESULJS 

CCIL SAIi/iP LE ID 

005122-04 

005122-04 

005122-04 
005122-04 

)051 22-05 

005122-05 
005122-05 

005122·05 

005122-05 

005122-05 

005122-05 

005122-05 

005122-06 

005122-06 
005122-06 

005122-06 

005122-06 

005122-06 

005122-06 

005 122-06 

005122-07 

005122-07 

005122-07 (6/9/00 DATA) 

005122-07 (6/10/00 PATA) 

005122-07 

005122-07 

005122-07 
005122-07 

·005122-07 

SURROGATE RECOVERY 

ANALYTE 

EPA-8260A 

EPA·8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH·DX 
EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 
EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 
NWTPH-DX 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 
EPA-8082 MOD 

EPA-8082 MOD 

Page 2 

S\JR 10 

TOLUENE-dB 

4-BFB 

TCMX 

DBC 

TFT 

C25 
TERPHENYL-<114 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 
TCMX 

DBC 

TFT 
C25 

TERPHENYL-d14 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 
TCMX 

DBC 

TFT 

C25 

TERPHENYL-d14 

TERPHENYL-d14 

1,2-DCE-d4 
TOLUENE-d8 

4-BFB 

TCMX 

DBC 

6/12/00 
005122 

5/26/00 
C142 

%RECV 

109 

93 

55 

60 

91 

99 

106 

101 

109 

90 . . 
86 
107 

65 

102 

109 

91 
1s2·· 

166*' 

69 

78 

90 

98 

99 
102 

98 
71 

65 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



1- =, I CCI & ANALYTICAL = LABORATORIES, INC. 

CERJIFIC'ATEJJF 'ANA,L;Y.$1S 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

DATE: 
CCIL JOB#: 

DATE RECEIVED: 
WDOE ACCREDITATION #: 

:.QUALITY .CONTROL RESULTS 

CCIL SAMPI.E ID 

005122-08 

005122-08 

005122-08 

005122-08 

005122-08 

005122-08 

005122-08 

005122-08 

005122-09 

005122-09 

005122-09 

005122-09 

005122-09 

005122-09 

005122-09 

005122-09 

005122-10 

005122-1 0 

005122-10 

005122-10 

005122-10 

005122-10 

005122-10 

005122-10 

005122-11 

005122-11 

005122-11 (6/9/00 DATA) 

005122-11 (6/10/00 DATA) 

SURROGATE RECOVERY 

ANALYTE 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8270 SIM 

Page 3 

SUR ID 

TFT 

C25 

TERPHENYL-d14 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 

TCMX 

DSC 

TFT 

C25 

TERPHENYL-d14 

1,2-DCE-<14 

TOLUENE-dB 

4-BFB 

TCMX 

DBC 

TFT 

C25 

TERPHENYL-d14 

1,2-DCE-d4 

TOLUENE-<18 

4-BFB 

TCMX 

DBC 

TFT 

C25 

TERPHENYL-d14 

TERPHENYL-d14 

6/12/00 
005122 

5/26/00 
C142 

·~RECY 

92 

60 

84 
99 

110 

114 

78 

95 

85 

90 

86 

104 

103 

85 
51 

60 

84 

97 

90 

111 

106 

89 

51 

52 

91 

75 

86 

89 

3229 Pine St. • Evere tt, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

DATE: 
CCIL JOB#: 

DATE RECEIVED: 
WDOE ACCREDITATION #: 

QUA~ITY"CONTRQ,:RES0t 'T"S 

CCIL SAMPLE 10 

005122-11 

005122-11 

005122-11 

005122-11 

005122-11 

005122-12 

005122-12 

005122-12 

005122-12 

005122-12 

005122-12 

005122-12 

005122-12 

005122-13 

005122-13 

005122-13 (6/9/00 DATA) 

005122-13 {6/10/00 DATA) 

005122-13 

005122-13 

005122-13 

0051 22-13 

005122-13 

005122-14 

005122-14 

005122- 14 (6/9/00 DATA) 

005122-14 (6/10/00 DATA) 

0051 22- 14 

.005122-14 

005122-14 

SURROGATE RECOVERY 

ANALYTE 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 
EPA-8270 SIM 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-a082 MOD 
EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

Page 4 

SUR ID 

1,2-DCE-d4 

TOLUENE-dB 

4-BFS 

TCMX 

DSC 

TFT 

C25 

TERPHENYL-<l14 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 

TCMX 

DBC 

TFT 

C25 

TERPHENYL·d 14 

TERPHENYL-<l14 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 

TCMX 

OBC 

TFT 

C25 

TERPHENYL-d14 

TERPHENYL-d14 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 

6/12/00 
005122 

5/26/00 
C142 

•.1, RECV 

109 

94 

ss-
51 

67 

87 

80 

89 

103 

103 

88 
53 

64 

74 

114 

80 

105 

102 

s4•• 
81 

94 

89 
71 

73 

80 
110 

96 
95 

3229 Pine St • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



.._ ANALYTICAL I I lea a:= LABORATORIES, INC. 

Ct;;RTl'.FICAtE OF ANA~ VS.I$ 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLI ENT PROJECT ID: TACOMA METALS 

DATE: 
CCIL JOB#: 

DATE RECEIVED: 
WDOE ACCREDITATION #: 

;QtfALIT.V. CONTROICHESOLrrs :· 

CClL SAMPLE ID 

005122-14 

005122-14 

005122-15 

005122-15 

005122-15 (6/9/00 DATA) 

005122- 15 (6/10/00 DATA) 

005122-1 5 

005122-15 

005122· 15 

005122-15 

005122-15 

005122-16 

005122-16 

005122-16 

005122-16 

005122-16 

005122-16 

0051 22-16 

005122-16 

0051 22-17 

005122-17 

005122- 17 (6/9/00 DATA) 

005122- 17 (6/10/00 DATA) 

0051 22-17 

005122-17 

005122-17 

0051 22-17 

005122-17 

SURROGATE RECOVERY 
ANALVTE 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-OX 

EPA-8270 SIM 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOO 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8062 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-6082 MOD 

Page 5 

SUR 10 

TCMX 

OBC 

TFT 

C25 

TERPHENYL-d14 

TERPHENYL-d14 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 

TCMX 

DSC 

TFT 

C25 

TERPHENYL-d1 4 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 

TCMX 

DSC 

TFT 

C25 

TERPHENYL-d14 

TERPHENYL-d14 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 

TCMX 

DBC 

6/12/00 
005122 

5/26/00 
C142 

%RECV 

26 ... 

33 .. 

66 

89 

75 

96 

99 

99 
23 ... 

2, .. 

85 
74 

80 

113 

98 
96 
77 

86 

89 
86 

94 

97 

96 

96 

59 
75 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



-

CCI 
ANAL'lTICAL 
LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

DATE: 
CCIL JOB#: 

DATE RECEIVED: 
WDOE ACCREDITATION #: 

QUALlrt-' CONTROLRESUc:TS. 

CCII. SAMPLE JD 

005122- 18 

005122-18 

005122-18 (6/9/00 DATA) 

005122-18 (6/10/00 DATA} 

005122-18 

)05122-18 

005122-18 

005122-18 

005122-18 

005122-22 

005122-22 

0051 22-22 (6/9/00 DATA) 

005122-22 (6/10/00 DATA} 

005122-22 

005122-22 

005122-22 

005122-22 

005122-22 

SURROGATE RECOVERY 
ANAL.YTE 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-GX 

NWTPH-DX 

EPA-8270 SIM 

EPA-8270 SIM 

EPA-S260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

* SURROGATE DILUTED OUT OF CALIBRATION RANGE 

SURIO 

TFT 
C25 

TERPHENYL-d14 

TERPHENYL-d14 

1,2-DCE-d4 

TOLUENE-dB 

4-BFB 

TCMX 

DSC 

TFT 

C25 

TERPHENYL·d14 

TERPHENYL-d14 

1.2-DCE-ct4 

TOLUENE-dB 

4-BFB 
TCMX 

DBC 

** SURROGATE RESULTS OUTSIDE OF CONTROL L1M1TS LIKELY DUE TO MATRIX EFFECTS 

6/12/00 
005122 

5/26/00 
C142 

f"' ~ C' \I /1,J: -APPROVED BY: ___ _...__., __ ,_, _._, _______ _ 

Page 6 

%RECV 

81 

88 
113 . 
105 

105 

89 
72 

80 

84 
89 

72 

102 

107 

98 
45 ... 

40 .. 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



... r. 

• 

CCI Analytical Laboratories, Inc. 
ffl iii 3229 Pine Street Chain Of Custody/ 

. . \" Laboratory Analysis Request 

CCI Job# (Laboratory Use Only) 

[, 
~"""'" + = Everett, WA98201 

Phone (425} 252·2620 
(206) 292·9059 Seattle 
(425) 259-6289 Fax 

PROJEC;1D: tAloM<\. iv-~tA..LS 
REPORT TO 

l,/.1 ~ C\ ilii t, 1 b ()() 
ua,v .5\llrj (!...• 

'""!:::t~ -· 3 

'l<:c:N~~\)) Jtl\.lKS Ldv$A)\..,-C-A>S\> COMPANY: , ANALYSIS REQUESTED OTHER (Specify) 
PROjECT 
MANAGER: t \J Scl.1..Q.E1 t0&t<-
ADDRESS: I i:s ?::,C ':.:e. ·\.) t\-\ '?;; ?, \.., i 1·1 tT\2f-T :;> •. l; 

.~E-1>c~ \3'11\-'\\ \,1..A 9bCC3 
'2r:·~~ 9-1-i 'b<oBS PHONE: I.. .9.:> l,. I - FAX: ( t.Si.> C\ JS 7..- °?L\~'S" 

INVOICE TO 
COMPANY: 

ATTENTION: 

ADDRESS: 
0 

X X u 
<:!:I 0 ::c: 
± ::i: ± P.O. NUMBER CCI QUOTE: a. a. Q. 

~ ~ ~ ~ SAMPLE 1.D. DATE TIME TYPE U\B# z ~ z z 

(2.C--:,\1\} -I 5\zs\a D~c, ,~ S(C\ \.L l) "/ '/ 1. :.:..-

RG.::w -1_ 
5{2-S'(i)\) B,:~ \ 

2. 

3. 0 ( \N ~ r--? - 9: t5a.. 

4. '?-~W - q 9 ~ SD&\. 

5. V-~w ~ S 10'.~LS'ec i 
RGW - {,;-; (l: I~"-

J 

6. 

7. (l_G\W---; ,z;~ 
8. \'ZGW-· B !.'lt~ 

9. fZ-.l-:::iw - <~1 ; ·.o(::'f' 
' ''J '!-

10. ~;;)'./\J -\O ,..v 4·.10y, ·v . 

SPECIAL._ INSTRUCTIONS \(j:;'\ \)i-t-J (.~'9 . t:: "( ~ liSW"t> 
-7.:f'\ 

SIGNATURES (Na (. po1 a , Da~. Time): 
1. Relinquished By: . ~ . ·' ~ - (, 1?.t.1 .'.::> "Z/ ec 2.: ?-....c:~"v--. 

' ·-' J k? 
Received By: , ... ..-- , 11"7'--- t/:}, ., 

2. Relinquished By: _6'-,-·------------- ----------- 

Received 

0 0 D q :::. 
...J i v'I C 

1 0 j! :c: 
V) I/°'\ 7 :J ~ . D I:'• ., D Ir',. 1 z Q. 

~ b I.) 

"' 
~ 
~ 

µ Q 
"-.) 0 D if 

tJ ..!. ~ v ct !:: 
.2:- ~ 0 0 .::s Cl) 0 

.;:::i c; 
~ if-) 

QI -~.,, v i> a: z 0 g ~ 6 A': J w 0 r>- <D 
<.') 

1 1--ti z (.) 
Q. 

~ 11.,-

~ ~ d ~ ~ 0 
0 l.'-l 1 

.W 0 0 s:: 0 cl V.a_ z 0 0 0 0 co E u D ._$) ~ ~~ J,, 8 0 c:> "' ~ N ,- ..,. L() u, Q) ~ ()} 
0 0 N N 

D 
:§ C. 

....._, 
r--....., ~ 

. 
ij ~~ ~ '° <O co (0 

~ !:2, - II. 
N 0 .Jf ~ J 0 0 0 0 I~ D co 

~ ~ rt c., 

i d a: w 
0 0 ao 

~ 2f w > ,:::; .... 
~ i r- :;; 0 j m iii 0 0 tN tN ~ <J CX) CX) <O 00 C "' .!!2 t :E (.) 00 

~ ~ cL 0-- BL ::::> ~ ~ cf. cf. cl: ~ 
w 

LU w w w uJ :; :E z a: 

x x X ·t °I 
\ 

·. 

I' 
,, ~- •I/ 

~ ~J\..\ ~.J ~ (.,\) ') \ oO \ j - ~D2:-f ',c \-< 

TURNAROUND REQUESTED in Business Days" 

Organic, Metals & Inorganic Analysis ~ • OTHER: ~ 
~ ~ 0 [!J ~ § /5~ecify:~ td<::~S~ \IOC:.~--
s-.ia ( SO.~V\p\c~ -fo, 'v~ ~-v 

Fuels & Hydrocarbon Analysis Dt,\ / . I aj 0 0 [J ~ 1~wTt - '-1 )< as 1i1t.e~ a 

StlMard ~ ----. .ay incur RushCharges • Turnaround request less than st8JIO, 



I' 221 [ C.CIAnalytic• Labo,atoru,s, In~ = .Z29 Pine Street . = i:verett. WA 98201 
W Phone (425) 252-2620 

Chain f Custody/ 
Laboratory Analysis Request 

ckiJob# (La' 'Y Use Only) 

(206} 292-9059 Seattle 
(425) 259-6289 Fax 

PROJECT ID: i~f\l',A. Ne'TA-LS 
REPORT TO 

~1s~ cc<\ (oo9B. oo 
IJ'Ql.'lii, IQ~~ 

...,, :,\2'.-1 oO 
.z._ 3 

\<.ED~t>~) ~~~ UD}.)S\JLJ MJ1S, COMPANY: ANALYSIS REQUESTED 
-\ \J 'SC-~, Nl=f<. 

OTHER (Specify) 
PROJECT 
MANAGER: 0 

' 0 0 
1/£] 

~ 
,l 

S/? ~ ?3(p-t}:. 
>, "' J /-) 

ADDRESS: -;;;io ST. 'E ...J ,e d -") 0 ;! ... 
:c .,1 

f~~~ q~3 "' r; Ji ~ ... 
Q) 0 

\..\Yv ,j l \0A J\ Q. /' -.11 ,:\: 1 •)( ('o 

~ 
z 

:() 5 & ai 0 

PHONE: (. ·:i?c.) 9 t;r ~· ~St) ~ 
D D r- I- I-

FAX: 
;,:, ~ 0 r.,J .._) 

~ .J:. 
_) E 

C: (.) 

~ . ,jJ :,) en 0 

INVOICE TO 
0 0:: ~ I.L a: z 

:> a> 

i 6 w 0 
COMPANY: 

(j , , 
Q. 1 - -Ji !.Ll 

z 0 

ill 11 <{" , ..... ~ 0 

ATTENTION: 0 0 D 0 D [J $ r-J ii ,d. -' 
~ 0 

"" I 0 0 ...J) 
... 

~ 0- z 0 
C> l f.:. -._) J 0 

ADDRESS: 
N 0 '1' ...., «> 

~ ...9 .... _ 
cl (!) 

0 N N A"' (.) 

<O U) <O <O D Q - --., 

~ J \L ~ 
C b N Q. 

.- LL 

c3 0 D D "" .<!:' ~ D ..J' 4 \..H ~i 0 
X X 0 

~ i f, 0 
(.!J C :c .... 0 0 0 

a, ·,::: ., ,1 -::t' .!} a: w 
;:, 0 I r:D ~ _J 

P.O. NUMBER ± ± ± N .... (Q I'- ·c: w > 
CCI QUOTE: Q 0 N N a, "- ef. en 

0.. Q. c.. co co c:o co 0 !!2 "' d 
jjj 

~ c;S ~ ~ 
CQ .;; ci. ~ (.:.... ~ :E (.) 

SAMPLE 1.D. DATE TIME TYPE LAB# cf cf a: cf: ~ 
~ .:; 

I- .., ...J :) UJ 
z c:Q z z w w w w uJ ::e :E f= z a: 

1. RC=iw - \~ ~~l z.sl Cl.., 4-'<-l~~- \\,.0 >< X I'>< X y X 9 

2. 
RC.."" \!,t --\'Z .. Sjts:>!ro ·5:kr \ I 

\2.L,w- \? s/21-,(00 "j'.Soo.. 
! 

3. : I 
f,GW - \"\ 8!to'\. ' I 

4. ' 

5. 
'~G\i~ -\·s 'r:ooc... I 'V 

RG-t \J,J - ilo to: io ... i l \ 
6. 

7. 
\<{;:~ \N r \ j ll'.?Ot.. <=t 

"Gw -·\S '1,/ t,~t.tsf 'it °";' " 'I/ "' 9 
8. 

.. 

~- fLA.r0\L...-\ "'::,\ z.':>j C>t, 1. ·. <.\Sl' I ~ 
9. ! X 

10. 
R- DLA:~\'- -2._ 1";::.-/2r../w \'L !00:r ~ )" X 

' tX I ,~..,, \ ' IH ,. , I., .. "'"-"' o.v- 1 ~ 

(,;.~\' ( F t'sfi:(.._iE'~ (\~~\!-- c.., (1,.! '{",._\',1 \)...)ll)E"!c.i:--1 Tc "" l ! i AA=>H- ·. ~1,...\.e:...nm l'c~ <.A-€;, QA/&<-
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B ANALYTICAL I *I lea I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/20/00 
530 SOUTH 336TH STREET CCTLJOB #: 003052 
FEDERAL WAY, WA 98003 CCIL SAMPLE#: 1 

DATE RECEIVED: 3/15/00 
WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 996098.00 
CLIENT SAMPLE ID: MW-1 3/14/00 10:05 

REVISED REPORT WITH UPDATED DATA 

....................... ••• • ............ , ... i: •• , ., .. , . 
. . . ....... ...... :: .. ... ... . . . . . . . .. . . . ..:-: .. : .:=: ::~ ...... ·. 

ACilON ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TPH-VOLATILE RANGE NWTPH-GX ND UG/L .J 3/16/00 LAH 

TPH-DIESEL RANGE NWfPH-DX ND UG/L 3/16/00 SNC 

TPH-OIL RANGE NWTPH-DX ND UG/L 3/16/00 SNC 

NAPHTHALENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

ACENAPHATHENE EPA-8270 SIM 0.09 UG/L 3/24/00 LRK 
FLUORENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

PHENANTHRENE EPA-8270 SIM 0.03 UG/L 3/24/00 LRK 
ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

FLUORANTHENE EPA-8270 SIM ND{<0.02) UG/l 3/24/00 LRK 

PYRENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

BENZO[A)ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

CHRYSENE EPA-8270 SIM ND(<0.02} UG/L 3/24/00 LRK 
BENZO[B]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

BENZO{A)PYRENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

IN DENO[ 1,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

DIBENZ[A,HJANTHRACENE EPA-8270 SIM ND(<0.02) UG/l 3/24/00 LRK 

BENZO(G,H,I)PERYLENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

DICHLORODIFLUOROMl=rHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

CHLOROMl=rHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

VINYL CHLORIDE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

BROMOMl=rHANE EPA-8260A ND(<5) UG/L 3/17/00 LRK 

CHLOROETHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

TRICHLOROFLUOROMITHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

ACl=rONE EPA-8260A ND( <150) UG/L 3/17/00 LRK 

1,1-DICHLOROl=rHENE EPA-8260A ND(<S) UG/L 3/17/00 I..RK 

MITHYLENE CHLORIDE EPA-8260A ND(<5) UG/L 3/17/00 LRK 

~CRYLONITRILE EPA-8260A ND(<25) UG/L 3/17/00 LRK 
METHYL T·BUTYL ITHER EPA-8260A ND(<S) UG/L 3/17/00 LRK 
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1· =1 I CCI ANALYTICAL M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREIT 
FEDERAL WAY, WA 98003 

DATE: 
CCTLJOB #: 

CCTL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

lY SCHREINER 

TACOMA METALS 996098.00 
MW-1 3/14/00 10:05 

REVISED REPORT WITH UPDATED DATA 

6/20/00 
003052 

1 
3/15/00 

C142 

·········· ,,<:, · __ '._,:/ V'..!P.ATA•itts. '···,="!++ .. :.?1:::1::::,,· ··v :· .··· 
. .5,,0. . ........... ...... .( .. ,,).(.(. 

::::·· .; .. ,, .. 
. .... ···· ······· ,,,,,,,.,,.,,,.,, .. ,. 

. .. 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TRANS· l,2-DICHLOROETHENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

1, 1 ·DICHLOROETHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

2-BUTANONE EPA·8260A ND( <25) UG/L 3/17/00 LRK 

OS-1,2-DICHLOROETHENE EPA·8260A ND( <S) UG/L 3/17/00 LRK 

2,2-DICHLOROPROPANE EPA·8260A ND(<S) UG/L 3/17/00 LRK 

BROMOCHLOROMETHANE EPA-8260A ND{<S) UG/L 3/17/00 LRK 

CHLOROFORM EPA-8260A ND{ <5) UG/l 3/17/00 LRK 

1,1,1-TRICHLOROETHANE EPA-8260A ND( <S) UG/L 3/17/00 LRK 

1,1-DICHLOROPROPENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

CARBON TETRACHLORIDE EPA-8260A ND(<S) UG/L ~ 3/17/00 LRK 

1,2-DICHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

TRICHLOROETHENE EPA-8260A ND(<S) UG/l 3/17/00 LRK 

1,2-DICHLOROPROPANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

DIBROMOMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

BROMODICHLOROMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

TRANS· 1,3-DICHLOROPROPENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

4-METHYL-2-PENTANONE EPA-8260A ND(<25) UG/L 3/17/00 LRK 

TOLUENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

CJS-1,3-DICHLOROPROPENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

1,1,2-TRICHLOROETHANE EPA·8260A ND( <5) UG/L 3/17/00 LRK 

2-HEXANONE EPA-8260A ND(<25) UG/L 3/17/00 LRK 

1,3-DICHLOROPROPANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

TETRACHLOROETHYLENE EPA·8260A ND( <5) UG/L 3/17/00 LRK 

DIBROMOCHLOROMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,2-DIBROMOETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

CHLOROBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,1,1,2-TETRACHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

ETHYLBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

M+P XYLENE EPA-8260A ND(<lO) UG/L 3/17/00 LRK 

STYRENE EPA-8260A ND( <S) UG/l 3/17/00 LRK 

0-XYLENE EPA-8260A ND( <S) UG/L 3/17/00 LRK 
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1-=1 lea ANALYTICAL 
I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

COL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CUENT CONTACT: 

CLJENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
MW-1 3/14/00 10:05 

REVISED REPORT WITH UPDATED DATA 

6/20/00 
003052 

1 
3/15/00 

C142 

. ····~ .... ·;.;- : .. ~-:tldf.a'.S.eucts.;'.-..... -,\:,t , .. ·· .,.····: ... .'.: :''<(§,·. · ·.,..- · · ·, .·, ... ,e, ,.,.;. :-f _,/?W'>~ 
.... , .......................... X 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

BROMOFORM EPA-8260A ND(<S) UG/L 3/17/00 LRK 
ISOPROPYLBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,2,3-TRICHLOROPROPANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

BROMOBENZENE EPA-8260A ND(<5) UG/L 3/17/00 LRK 

N-PROPYL BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

2-CHLOROTOLUENE EPA-8260A ND(<5) UG/L 3/17/00 LRK 
1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<S) UG/l 3/17/00 LRK 

4-CHLOROTOLUENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

T-BUTYL BENZENE EPA·8260A ND(<S) UG/L 3/17/00 LRK 

1,2,4-TRIMETHYL BENZENE EPA·8260A ND(<S) UG/L 3/17/00 LRK 

$-BUTYL BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
P· ISOPROPYL TOLUENE EPA·8260A ND(<S) UG/L 3/17/00 LRK 

1,3 DICHLOROBENZENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

1,4-DICHLOROBENZENE EPA-8260A ND(<5) UG/L 3/17/00 LRK 
N-BUTYLBENZENE EPA-8260A ND(<S) UG/l 3/17/00 LRK 

1,2-DICHLOROBENZENE EPA·8260A ND(<S) UG/L 3/17/00 LRK 

1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<25} UG/L 3/17/00 LRK 

1,2, 4-TRICHLOROBENZENE EPA-8260A ND(<5) UG/L 3/17/00 LRK 

HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
NAPHTHALENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
1,2,3-TRICHLOROBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

PCB-1016 EPA-8082 MOD ND(<.l) UG/L 3/23/00 LAH 
PCB-1221 EPA-8082 MOD ND(<.1) UG/L 3/23/00 LAH 
PCB-1232 EPA-8082 MOD ND(<.1) UG/L 3/23/00 LAH 
PCB-1242 EPA-8082 MOD ND( <.1) UG/L 3/23/00 LAH 
PCB-1248 EPA-8082 MOD ND(<.1) UG/L 3/23/00 LAH 
PCB-1254 EPA-8082 MOD ND( <.1) UG/L 3/23/00 LAH 
PCB-1260 EPA-8082 MOD ND( <.l) UG/L 3/23/00 LAH 
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1~1 1cc1 ANALYTICAL • = LABORATORIES, INC. 

c::::::::::·· ;··:· .. ::: ... :.::.:: .. :: ... :.:::::::::::::::::::··.:·::::::::::•~E~t:::: :::::::;;::::·:·:::::··::::::':~T'::::::::;··::::::::::::::::::::::.::::::::::::::::::::::·:.::::J 
CLIENT: KENNEDY/JENKS CONSULTANTS 

530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
COL JOB#: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITA1JON #: 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
MW-1 3/14/00 10:05 

REVISED REPORT WITH UPDATED DATA 

,.. ···•· 

ANALYTE METHOD RESULTS* UNrrsu 

ARSENIC EPA-7060 ND(<0.005) MG/L 
BARI UM EPA-6010 0.012 MG/L 
CADMIUM EPA-6010 ND(<D.005) MG/L 
CHROMIUM EPA-6010 0.03 MG/l 
LEAD EPA-7421 ND(<0.004) MG/L 
MERCURY EPA-7470 ND{<.0002) MG/L 
SELENIUM EPA-6010 ND(<0.05) ~G/L 
SILVER EPA-6010 ND(<0.007) MG/L 

ACTION 

LEVEL*** 

6/20/00 
003052 

1 
3/15/00 

C142 

ANALYSIS 

DATE 

3/21/00 
3/ 17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/ 17/00 
3/17/00 

ANALYSIS 

BY 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

• "ND" INDICATES ANALYTE ANALY2EO FOR BUT NOT DFITCTED AT LE\IEL ABOVE REPORTING LIMIT. Rl:PORTING LIMIT lS GM:N IN PAAl:NTHESES OR AS FO\.WWS: 

GASOUNE(VOLA TILE RANGE) REPORTING UMIT IS 50 UG/L 

DIESEL RANGE REPORT.ING LIMIT JS 250 UG/L 

LUSt [)IL RANGE REPORTING UMIT IS 5DO UG/L 

" UNITS FOR ALL NON LIQUID 5AMPL£S ARE REPORTED ON A DRY WEIGHT BASIS 

... AcnONS LEVE.LS ARE PROVlDF.0 ONLY WHEN PARAMETER DATA IS USED FOR A GENERALLY 

CONSlSTENT A/>PUCIITION. WHEN PROVIDfO, THEY SHOULD BE USEO AS GUIDB.lN.ES ONLY. 

THE APPROPRIATE REGULATORY DOCUMEP<r SHOULD BE CONSULTED BEfORE MAKING ANY 

DECISIONS BASED ON ANAL VTICAL OATA 

APPROVED BY: _C_J'--(;-'--~-----
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1- *I I CCI ANALYTICAL 
I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCTLJOB #: 

COL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 996098.00 
MW~2 3/13/00 3:48 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* UNITS** 

TPH-VOLATILE RANGE NWTPH-GX ND UG/l 
TPH-DIESEL RANGE NWTPH-DX ND UG/L 
TPH-OIL RANGE NWTPH-DX ND UG/L 

NAPHTHALENE EPA-8270 SIM ND(<0.02) UG/L 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/L 
ACENAPHATHENE EPA-8270 SIM ND(<0.02) UG/l 
FLUORENE EPA-8270 SIM ND(<0.02} UG/L 
PHENANTHRENE EPA-8270 SIM ND(<0.02) UG/L 
ANTHRACENE EPA-8270 SIM ND{<0.02) UG/l 

FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 

PYRENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 

CHRYSENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[B)FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) UG/L 
INDENO[l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/l 
DIBENZ(A,H)ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) UG/L 

DICHLORODIFLUOROMETHANE EPA·8260A ND(<S) UG/L 
CHLOROMETHANE EPA-8260A ND( <5) UG/L 
VINYL CHLORIDE EPA-8260A ND( <5) UG/L 

BROMOMETHANE EPA-8260A ND{<S) UG/L 
CHLOROETHANE EPA-8260A ND{<S) UG/L 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<S) UG/L 

ACETONE EPA-8260A ND(<lSO) UG/L 
l, l ·DICHLOROETHENE EPA-8260A ND(<S) UG/l 
METHYLENE CHLORIDE EPA-8260A ND(<S) UG/L 

ACRYLONITRILE EPA-8260A ND( <25) UG/L 
METHYL T-BUlYL ETHER EPA-8260A ND(<S) UG/l 

Page 1 

ACTION 
LEVEL*** 

6/20/00 
003052 

2 
3/15/00 

C142 

ANALYSIS 
DATE 

3/16/00 
3/16/00 
3/16/00 

3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 

3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

.................... 
::: . ...... 

ANALYSIS 
BY 

LAH 
SNC 
SNC 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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K ANALYTICAL I =1 I CCI M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCTLJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE JD: 

TACOMA METALS 996098.00 
MW-2 3/13/00 3:48 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* UNITS** 

TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<S) UG/L 
1,1-DICHLOROETHANE EPA-8260A ND(<S) UG/L 
2-BUTANONE EPA-8260A ND{<25) UG/L 
05-1,2-DICHLOROETHENE EPA-8260A ND( <5) UG/L 
2,2-DICHLOROPROPANE EPA-8260A ND(<S) UG/L 
BROMOCHLOROMETHANE EPA-8260A ND(<5) UG/L 
CHLOROFORM EPA-8260A ND(<S) UG/L 
1,1,1 ·TRICHLOROETHANE EPA-8260A ND(<S) UG/L 
l, 1 ·DICHLOROPROPENE EPA-8260A ND(<5) UG/L 
CARBON TETRACHLORIDE EPA-8260A ND( <5) UG/L 
1,2-DICHLOROETHANE EPA-8260A ND( <5) UG/L 
BENZENE EPA-8260A ND(<S) UG/L 
TRICHLOROETHENE EPA-8260A ND(<5) UG/L 
1,2-DICHLOROPROPANE EPA·8260A ND{ <5) UG/l 
DIBROMOMETHANE EPA-8260A ND(<S) UG/L 
BROMODICHLOROMETHANE EPA·8260A ND(<S) UG/L 
TRANS· 1,3-DICHLOROPROPENE EPA-8260A ND(<S) UG/L 
4-M ETHYL-2.-PENTANONE EPA-8260A ND( <25) UG/l 
TOLUENE EPA-82.60A ND(<S) UG/L 

CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<S) UG/l 
1, 1,2-TRICHLOROETHANE EPA-8260A ND(<S) UG/L 
2-HEXANONE EPA-8260A ND(<25) UG/L 
1,3-DICHLOROPROPANE EPA-8260A ND(<5) UG/L 
TETRACHLOROETHYLENE EPA-8260A ND(<S) UG/L 
DIBROMOCHLOROMETHANE EPA-8260A ND(<S) UG/L 
1,2-DIBROMOETHANE EPA-8260A ND( <5) UG/L 
CHLOROBENZENE EPA-8260A ND(<S) UG/L 
1, 1,1,2-TETRACHLOROETHANE EPA-8260A ND(<S) UG/L 
ETHYL BENZENE EPA-8260A ND(<S) UG/L 
M+P XYLENE EPA-8260A ND(<lO) UG/L 
STYRENE EPA-8260A ND( <S) UG/L 
0-XYLENE EPA-8260A ND(<S) UG/L 
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3/15/00 
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ANALYSIS 

DATE 
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p ANALYTICAL 1- =1 I CCI M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCTLJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 996098.00 
MW-2 3/13/00 3:48 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* UNITS** 

BROMOFORM EPA-8260A ND(<S) UG/L 
ISOPROPYLBENZENE EPA-8260A ND(<5) UG/L 
1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<S) UG/l 
1,2,3-TRICHLOROPROPANE EPA-8260A ND(<S) UG/L 
BROMOBENZENE EPA-8260A ND(<S) UG/L 
N·PROPYL BENZENE EPA-8260A ND(<S) UG/L 
2-CHLOROTOLUENE EPA-8260A ND(<S) UG/L 
1,3,5-TRIMETHYLBENZENE EPA-8260A ND( <5) UG/L 
4-CHLOROTOLUENE EPA-8260A ND(<5) UG/l 
T-BUTYL BENZENE EPA-8260A ND(<S) UG/L 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND( <5) UG/l 
S-BUTYL BENZENE EPA·8260A ND(<S) UG/L 
P-ISOPROPYL TOLUENE EPA-8260A ND(<S) UG/L 
1,3 DICHLOROBENZENE EPA·8260A ND( <5) UG/L 
1,4-DICHLOROBENZENE EPA·8260A ND(<S) UG/L 
N-BUTYLBENZENE EPA-8260A ND{<S) UG/l 
l ,2-DICHLOROBENZENE EPA-8260A ND(<S) UG/l 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<25) UG/l 
1,2,4-TRICHLOROBENZENE EPA-8260A ND{<S) UG/L 
HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<S) UG/L 
NAPHTHALENE EPA·8260A ND( <5) UG/L 
1,2,3-TRICHLOROBENZENE EPA·8260A ND(<S) UG/L 

PCB-1016 EPA-8082 MOD ND( <.l) UG/L 
PCB-1221 EPA-8082 MOD ND{<.l) UG/L 
PCB-1232 EPA-8082 MOD ND{ <.l) UG/L 
PCB-1242 EPA-8082 MOD ND( <.1) UG/L 
PCB-1248 EPA-8082 MOD ND( <.1) UG/l 
PCB-1254 EPA-8082 MOD ND(<.1} UG/l 
PCB-1260 EPA-8082 MOD ND(<.1} UG/L 
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1· ¥1 I CCI ANALYTICAL I ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

CLIENT CONTACT: 

CUENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
MW-2 3/13/00 3:48 

REVISED REPORT WITH UPDATED DATA 

6/20/00 
003052 

2 
3/15/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

ARSENIC EPA-7060 ND(<0.005) MG/L 3/21/00 

BARIUM EPA-6010 0.005 MG/L 3/17/00 

CADMIUM EPA-6010 ND(<0.005) MG/L 3/17/00 

CHROMIUM EPA-6010 0.19 MG/L 3/17/00 

LEAD EPA-7421 ND(<0.004) MG/L 3/17/00 

MERCURY EPA-7470 ND(<.0002) MG/L 3/17/00 

SELENIUM EPA-6010 ND(<0.05) MG/L 3/17/00 

SILVER EPA-6010 ND(<0.007) MG/L 3/17/00 

• "ND" INDICATES ANALYn ANALY7.F.O FOR BUT NOT DETECTED AT LEVEL ABOVE REPORTING LJMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES OR AS FOU.OWS: 

GASOLJNE(VOLATI~E RANGE) REPORTING LIMIT IS 50 UG/L 

DIESEL RANGE REPORTING LJMIT IS 250 UG/L 

lU8E OIL RANGE REPORTING UMIT IS !iOO UG/l 

·•• UNrrS fOR ALL NON LJQUID SAMPLES ARE REPORTED ON A ORY WEIGHT BASIS 

••• ACTIONS LF.VEI S ARE PROVIDED ONLY WHEN PARAMffiR DATA IS USED FOR/\ GENERALLY 

CONSISTENT APPLICATION. WflEN PROVIDED, THEY SHOULD BE USED AS GU!OEilllES ONLY. 

THE APPROPRIATE REGULATORY DOCUMENT 5HOULD BE CONSULTED BEFORE MAKING ANY 

DECISIONS BASED ON ANALYTICAL DATA 

APPROVED BY: _ \_ .. ~_,_Q}--'-t _ _ _ _ _ 
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a.iii ANALYTICAL I I I CCI M = LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CUENT CONTACT: TY SCHREINER 

CUENT PROJECT ID: 
CUENT SAMPLE ID: 

TACOMA METALS 996098.00 
MW-5 3/14/00 11:45 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* UNITS*'* 

TPH-VOLATILE RANGE NWTPH-GX ND UG/L 
TPH-DIESEL RANGE NWfPH-DX ND**** UG/L 
TPH-OIL RANGE NWfPH-DX ND**** UG/L 

NAPHTHALENE EPA-8270 SIM ND(<0.02) UG/L 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/L 
ACENAPHATHENE EPA-8270 SIM ND(<0.02) UG/L 
FLUORENE EPA-8270 SIM ND(<0.02) UG/L 
PHENANTHRENE EPA-8270 SIM ND(<0.02) UG/L 
ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
PYRENE EPA-8270 SIM ND{<0.02) UG/L 
BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
CHRYSENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[B)FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
SENZO[K]FLUORANTiiENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO(A)PYRENE EPA-8270 SIM ND{<0.02} UG/L 
INDENO[l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/L 
DIBENZ(A,H]ANTHRACENE EPA-8270 SIM N0(<0.02) UG/L 
BENZO[G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) UG/L 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<S) UG/L 
CHLOROMETHANE EPA-8260A ND( <5) UG/L 
VINYL CHLORIDE EPA-8260A ND( <5) UG/L 
BROMOMETHANE EPA-8260A ND(<S) UG/L 
CHLOROETHANE EPA-8260A ND(<S) UG/L 
TRICHLOROFLUOROMETHANE EPA-8260A ND( <5) UG/L 
ACETONE EPA-8260A ND(<150) UG/L 
1, 1-DICHLOROETHENE EPA-8260A ND(<S) UG/L 
METHYLENE CHLORIDE EPA-8260A ND(<S) UG/L 
ACRYLONITRfLE EPA-8260A ND( <2S) UG/L 
METHYL T-BUTYL ETHER EPA-8260A ND(<5) UG/L 
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ANALYSIS 

DATE 
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• ANALYTICAL I =1 I CCI 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WOOE ACCREDITATION #: 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 996098.00 
MW-5 3/14/00 11:45 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* UNITS** 

TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<S) UG/L 

l, 1-DICHLOROETHANE EPA-8260A ND(<S) UG/L 

2-BUTANONE EPA-8260A ND(<2S) UG/L 
CIS-1,2-DICHLOROETHENE EPA-8260A ND(<S) UG/L 

2,2-DICHLOROPROPANE EPA-8260A ND(<S) UG/L 

BROMOCHLOROMETHANE EPA-8260A ND( <5) UG/L 

CHLOROFORM EPA-8260A ND( <5) UG/L 
1, 1, 1-TRICHLOROETHANE EPA-8260A ND(<S) UG/L 

1, 1-DICHLOROPROPENE EPA-8260A ND{<S) UG/l 

CARBON TETRACHLORIDE EPA-8260A ND{<S) UG/L 

1,2-DICHLOROETHANE EPA-8260A ND(<S) UG/L 

BENZENE EPA·8260A ND(<S) UG/L 

TRICHLOROETHENE EPA·8260A ND(<S) UG/L 
1,2-DICHLOROPROPANE EPA·8260A ND( <5) UG/L 

DIBROMOMETHANE EPA-8260A ND(<S) UG/L 
BROMODICHLOROMETHANE EPA-8260A ND{<S) UG/L 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND(<S) UG/L 
4-METHYL -2-PENTANONE EPA-8260A ND(<25) UG/L 

TOLUENE EPA-8260A ND(<S) UG/L 
CIS-1,3-DJCHLOROPROPENE EPA-8260A ND(<S) UG/L 
1,1,2-TRICHLOROETHANE EPA·8260A ND( <5) UG/L 

2-HEXANONE EPA·8260A ND(<25) UG/L 
l.,3-DICHLOROPROPANE EPA-8260A ND(<S) UG/L 

TETRACHLOROETHYLENE EPA·8260A ND(<S) UG/L 

DIBROMOCHLOROMETHANE EPA-8260A ND(<S) UG/L 

1,2-DIBROMOETHANE EPA-8260A ND( <5) UG/L 

CHLOROBENZENE EPA-8260A ND(<5) UG/L 
1,1,1,2-TETRACHLOROETHANE EPA-8260A ND( <5) UG/L 

ETHYLBENZENE EPA-8260A ND(<S) UG/L 

M+P XYLENE EPA-8260A ND(<lO) UG/L 

STYRENE EPA-8260A ND(<S) UG/L 

0-XYLENE EPA-8260A ND(<S) UG/l 
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1- =1 I CCI ANALYTICAL I ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/20/00 
530 SOUTH 336TH STREET CCILJOB #: 003052 
FEDERAL WAY, WA 98003 COL SAMPLE #: 3 

DATE RECEIVED: 3/15/00 
WOOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 996098.00 
CLIENT SAMPLE ID: MW-5 3/14/00 11:45 

REVISED REPORT WITH UPDATED DATA 

.. , .. .. 

........... ••• , , .. • · 1111 ....... 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BV: 

BROMOFORM EPA-8260A ND(<S) UG/L 3/17/00 LRK 

ISOPROPYLBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,1,2,2-TETRACHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,2,3-TRICHLOROPROPANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

BROMOBENZENE EPA-8260A i\lD(<S) UG/L 3/17/00 LRK 
N-PROPYL BENZENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 
2-CHLOROTOLUENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
1,3,5-lRIMETHYLBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

4-CHLOROTOLUENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
T-BUlYL BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

S-BUlYL BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

P· ISOPROPYL TOLUENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
1,3 DICHLOROBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,4-DICHLOROBENZENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

N-BUTYLBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
1,2-DICHLOROBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,2-DIBROMO 3-CHLOROPROPANE EPA·8260A ND( <25) UG/L 3/17/00 LRK 
1,2,4-TRICHLOROBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

HEXACHLORO 1,3-BUTADIENE EPA·8260A ND( <5) UG/L 3/17/00 LRK 

NAPHTHALENE EPA-8260A ND(<5) UG/L 3/17/00 LRK 
1,2,3-TRICHLOROBENZENE EPA-8260A ND(<5) UG/L 3/17/00 LRK 

PCB-1016 EPA-8082 MOD ND(<.1) UG/L 3/23/00 LAH 

PCB-1221 EPA-8082 MOD ND(<.1) UG/L 3/23/00 LAH 

PCB-1232 EPA-8082 MOD ND( <.l) UG/L 3/23/00 LAH 

PCB-1242 EPA-8082 MOD ND(<.1) UG/L 3/23/00 LAH 

PCB-1248 EPA-8082 MOD ND( <.1) UG/L 3/23/00 LAH 

PCB-1254 EPA-8082 MOD ND(<l) UG/L 3/23/00 LAH 

PCB-1260 EPA-8082 MOD ND(<l) UG/L 3/23/00 LAH 
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1-=1 I CCI ANALYTICAL 
B = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WOOE ACCREDITATION #: 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
MW-5 3/14/00 11:45 

REVISED REPORT WITH UPDATED DATA 

6/20/00 
003052 

3 
3/15/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

ARSENIC EPA-7060 N0(<0.005) MG/L 3/21/00 

BARIUM EPA-6010 O.Q18 MG/L 3/17/00 

CADMIUM EPA-6010 ND(<0.005) MG/L 3/17/00 

CHROMIUM EPA-6010 0.03 MG/L 3/17/00 

LEAD EPA-7421 ND(<0.004) MG/L 3/17/00 

MERCURY EPA-7470 ND(<.0002) MG/L 3/17/00 

SELENIUM EPA-6010 ND(<0.05) MG/L 3/17/00 

SILVER EPA-6010 ND(<0.007) MG/L 3/17/00 

NOTE: REPORTING LIMIT RAISED FOR PCB-1254 AND 1260 DUE TO MATRIX INTERFERENCE 

' "ND" INDICATES ANALYTE ANALYZED FOR Birr NOT DETELTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING UMrT IS GIVEN IN PARENTHESES OR AS FOLLOWS: 

GASOUNE(VOLATILE RANGE) REPORTING LIMIT JS 50 UG/l 

DIESEL RANGE REPORTING LIMIT IS 250 UG/L 

LUBE OIL RANGE REPORTING LIMIT IS 500 UG/L 

• • UNITS FOR All NON 1.!QUIO SAMPLES ARE Rl:PORTED ON A DRY WEIGHT BASIS 

••• ACTIONS lEVEL5 ARE PROVIDED ONlY WHEN PARAMITTR OATA IS USED FORA GENERALLY 

CONSISTENT APPLICATION. WHEN PROVIDW. THEY SHOULD BE USED AS GUIDELINES ONLY. 

THE APPROPR!AT[ m;ul.ATORY DOCUMENT SHOULD BE CONSULTED BEFORE MAKING ANY 

DECISIONS BASECl ON ANALYTICAL DATA 

•••• ANALYSIS i>ERFORMED ON RE'·EXTRACTED SAMPIE. REEXTRACTION PERFORMED OUTSIDE OF 7 DAY HOLD TIME 

APPROVED BY: _\i.,.-'J,~y,=-:J_,,,. _ _ __ _ 
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BY 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • rAX 425 259-6289 • s~attle 206 292-9059 



m ANALYTICAL 
•

CCI 

M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/20/00 
530 SOUTH 336TH STREET COL JOB#: 003052 
FEDERAL WAY, WA 98003 CCIL SAMPLE#: 4 

DATE RECEIVED: 3/15/00 
WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 996098.00 
CLIENT SAMPLE ID: MW-6 3/14/00 10:48 

REVISED REPORT WITH UPDATED DATA 

:-~~~H~~?~~~~~J _.~ :i::. ~ 
..... . ...... ............. . .... 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TPH-VOLATILE RANGE NWTPH·GX ND UG/l 3/16/00 LAH 

TPH-DIESEL RANGE NWTPH-DX ND UG/L 3/17/00 SNC 

TPH-OIL RANGE NWTPH-DX ND UG/L 3/17/00 SNC 

NAPHTHALENE EPA-8270 SIM 0.17 UG/L 3/24/00 LRK 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

ACENAPHATHENE EPA-8270 SIM 0.02 UG/L 3/24/00 LRK 
FLUORENE EPA-8270 SIM ND{<0.02) UG/L 3/24/00 LRK 
PHENANTHRENE EPA-8270 SIM ND(<0.02} UG/L 3/24/00 LRK 
ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 
PYRENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 
CHRYSENE EPA-8270 SIM N0(<0.02) UG/L 3/24/00 LRK 
BENZO[BJFLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 lRK 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 
IN DENO[ 1,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

OIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 
BENZO(G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
CHLOROMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
VINYL CHLORIDE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

BROMOMETHANE EPA-8260A ND{ <5) UG/L 3/17/00 LRK 

CHLOROETHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

TRICHLOROFLUOROMETHANE EPA-8260A ND(<S) UG/l 3/17/00 LRK 

ACETONE EPA-82.60A ND(<lSO) UG/L 3/17/00 LRK 

1, 1-DICHLOROETHENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

METHYLENE CHLORIDE EPA·8260A ND(<S) UG/L 3/17/00 LRK 
ACRYLONITRILE EPA-8260A ND( <25) UG/L 3/17/00 LRK 

'METHYL T-BUTYL ETHER EPA-8260A ND(<S) UG/L 3/17/00 LRK 

Page 1 
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t =1 I CCI ANALYTICAL 
I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITA,:ION #: 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 996098.00 
MW-6 3/14/00 10:48 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* UNITS** 

TRANS· 1,2-DICHLOROETHENE EPA-8260A ND( <5) UG/L 
1,1-DICHLOROETHANE EPA·8260A ND(<5) UG/L 
2-BUTANONE EPA·8260A ND(<25) UG/L 
0S· l,2·DICHLOROETHENE EPA-8260A ND{<S) UG/L 
2,2-DICHLOROPROPANE EPA-8260A ND{<S) UG/L 
BROMOCHLOROMETHANE EPA-8260A ND(<S) UG/L 
CHLOROFORM EPA·8260A ND(<5) UG/l 
1,1,1-TRICHLOROETHANE EPA-8260A ND(<S) UG/L 
1, 1-DICHLOROPROPENE EPA-8260A ND(<S) UG/L 
CARBON TETRACHLORIDE EPA-8260A ND(<S) UG/L ~ 

1,2-DICHLOROETHANE EPA-8260A ND(<5) UG/L 
BENZENE EPA-8260A NO( <5) UG/L 
TRICHLOROETHENE EPA-8260A ND( <S) UG/L 
1,2-DICHLOROPROPANE EPA·8260A ND{ <5) UG/L 
DIBROMOMETriANE EPA-8260A ND( <5) UG/L 
BROMODJCHLOROMETHANE EPA·8260A ND( <S) UG/L 
TRANS· 1,3-DICHLOROPROPENE EPA·8260A ND{<S) UG/L 
4-METHYL-2-PENTANONE EPA-8260A ND(<25) UG/L 
TOLUENE EPA-8260A ND( <5) UG/L 
0S- l,3·DICHLOROPROPENE EPA-8260A ND(<S) UG/L 
1, 1,2-TRICHLOROETHANE EPA-8260A ND( <5) UG/L 
2-HEXANONE EPA-8260A ND(<25) UG/L 
l,3·D1CHLOROPROPANE EPA·8260A ND(<S) UG/L 
TETRACHLOROETHYLENE EPA-8260A ND(<S) UG/L 
DIBROMOCHLOROMETHANE EPA-8260A ND(<S) UG/L 
1 ,2· DIBROMOETHANE EPA·8260A ND(<S) UG/L 
CHLOROBENZENE EPA-8260A 36 UG/L 
1,1,1,2-TETRACHLOROETHANE EPA-8260A ND(<5) UG/L 
ETHYL BENZENE EPA-8260A ND( <5) UG/L 
M+P XYLENE EPA-8260A ND( <10) UG/L 
STYRENE EPA·8260A ND(<S) UG/L 
O·XYLENE EPA-8260A ND(<S) UG/L 

Page 2 

ACTION 

LEVEL*** 

6/20/00 
003052 

4 
3/15/00 

C142 

ANALYSIS 

DATE 

3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRl< 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

3229 Pine St. • Everett, WA 98201 ° 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



ANALYTICAL 1- =1 I CCI M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

CUENT CONTACT: 

CUENT PROJECT ID: 
CUENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
MW-6 3/14/00 10:48 

REVISED REPORT WITH UPDATED DATA 

> 9. ; < ;; X O; ........... } , ..... » ... ,.,,,) .... ., ......... ::: :l)ATJ.tQ!iYtl~f :,, : :,, ::: :::: .::_, .... "' 

6/20/00 
003052 

4 
3/15/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE 

BROMOFORM 
ISOPROPYLBENZENE 
1,1,2,2-TETRACHLOROETHANE 
1,2,3-TRICHLOROPROPANE 
BROMOBENZENE 
N·PROPYL BENZENE 
2-CHLOROTOLUENE 
1,3,5-TRIMETHYLBENZENE 
4-CHLOROTOLUENE 
T -BUTYL BENZENE 
1,2,4-TRIMETHYL BENZENE 
S-BUlYL BENZENE 
P-ISOPROPYL TOLUENE 
1,3 DICHLOROBENZENE 
1, 4-DICHLOROBENZENE 
N-BUTYLBENZENE 
1,2-DICHLOROBENZENE 
1,2-DIBROMO 3·CHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 
HEXACHLOROl,3-BUTADIENE 
NAPHTHALENE 
1,2,3-TRICHLOROBENZENE 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

METHOD RESULTS* UNITS** 

EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-B260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 

EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 

ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND( <5) 
ND(<S) 
ND(<S) 
ND( <S) 
ND(<S) 
ND( <5) 
ND(<S) 
ND(<5) 
ND(<5) 
ND(<5) 
ND(<S) 
ND(<S) 
ND{ <5) 

ND(<25) 
ND(<S) 
ND(<S} 
ND(<S) 
ND(<S) 

ND(<.1) 
ND( <.1) 
ND(<.1) 
ND(<.1) 
ND(<.1) 
ND(<l) 
ND(<l) 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 3 

LEVEL*** DATE 

3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 

BY 

LRK 
LRK 
L.RK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
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• ANALYTICAL I =1 I CCI &J5 LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WOOE ACCREDITATION #: 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
MW-6 3/14/00 10:48 

REVISED REPORT WITH UPDATED DATA 

6/20/00 
003052 

4 
3/15/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

ARSENIC EPA-7060 ND(<0.005) MG/L 3/21/00 

BARIUM EPA-6010 0.024 MG/L 3/17/00 

CADMIUM EPA-6010 ND(<0.005) MG/L 3/17/00 

CHROMIUM EPA-6010 0.07 MG/L 3/17/00 

LEAD EPA-7421 ND(<0.004) MG/L 3/17/00 

MERCURY EPA-7470 ND(<.0002) MG/L 3/17/00 

SELENIUM EPA-6010 ND(<0.05) MG/L 3/17/00 

SILVER EPA-6010 ND(<0,007) MG/L 3/17/00 

NOTE: REPORTING LIMIT RAISED FOR PCB-1254 AND 1260 DUE TO MATRIX INTERFERENCE 

• "NO" INO!CATcS ANAl YTE ANALYZED fOR BUT NOT lJfTECT1:0 AT LEVEl ABOVE REPORTING UMn'. REPORTING IJMJT IS GIVEN IN PAREl'ITHESES OR AS FOLLOWS: 

<;ASOUNE(VOL.ATIL[ RANGE) REPORTING UMn' IS 50 UG/l 

DIESEL RANGE REPORTING LIMIT IS 2SO UG/L 

I.IJBE OIL RANGE REPORTING IJMIT IS 500 UG/L 

•• UNITS fOR ALL NON LIQUID SAMPLES ARf. REPORTED ON A DRY WEIGHT BAS!$ 

"• I\CTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER DATA IS USED FOR A GENERALLY 

CONSlSfENT APPUCATION. WHEN PROVIDED, THEY SHOULD BE USED AS GUIDELINES ONLY. 

THE Al'PROPRIATE REGULATORY DOCUMENT SHOULI> BE CONSULTED BEFORE MAKING ANY 

DECISIONS BASED ON ANAL YI !CAL DATA 

I'- ril 
APPROVED BY: _r__,.\,-'J' )l~~ ,_,· _ _ __ _ 
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BY 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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W ANALYTICAL I =1 I CCI • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 996098.00 
DUP-1 3/14/00 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* UNITS** 

TPH-VOLAT[LE RANGE NWTPH-GX ND UG/L 
TPH-DIESEL RANGE NWTPH-DX ND UG/L 
TPH·OIL RANGE NWTPH-DX ND UG/L 

NAPHTHALENE EPA-8270 S[M ND{<0.02) UG/L 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/L 
ACENAPHATHENE EPA-8270 SIM ND( <0.02) UG/L 
FLUORENE EPA-8270 SIM ND(<0.02) UG/l 
PHENANTHRENE EPA-8270 SIM ND(<0.02) UG/L 
ANTHRACENE EPA-8270 SIM ND(<0.02.) UG/L 
FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
PYRENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 

CHRYSENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[B]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) UG/L 
INDENO(l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/L 
DIBENZ(A,H)ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) UG/L 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<S) UG/L 
CHLOROMETHANE EPA-8260A ND(<S) UG/L 
VINYL CHLORIDE EPA-8260A ND( <5) UG/L 
BROMOMETHANE EPA-8260A ND(<S) UG/L 
CHLOROETHANE EPA-8260A ND(<S) UG/L 
TRICHLOROFLUOROMETHANE EPA·8260A ND(<S) UG/L 
ACETONE EPA-8260A ND(<lSO} UG/L 
1,1-DICHLOROETHENE EPA-8260A ND(<S) UG/l 
METHYLENE CHLORIDE EPA·8260A ND(<S) UG/L 

. ACRYLONITRILE EPA-8260A ND(<25) UG/L 
METHYL T-BUTYL ETHER EPA·8260A ND(<S) UG/L 

Page 1 

ACTION 

LEVEL*** 

6/20/00 
003052 

s 
3/15/00 

C142 

ANALYSIS 

DATE 

3/17/00 
3/17/00 
3/17/00 

3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 

3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

ANALYSIS 

BY 

LAH 
SNC 
SNC 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- *I I CCI ANALYTICAL 
M = LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS DATE: 6/20/00 
530 SOUTH 336TH STREET CCILJOB #: 003052 
FEDERAL WAY, WA 98003 CCIL SAMPLE #: s 

DATE RECEIVED: 3/15/00 
WDOE ACCREDITATION #: C142 

CUENT CONTACT: TY SCHREINER 

CUENT PROJECT ID: TACOMA METALS 996098.00 
CLIENT SAMPLE ID: DUP-1 3/14/00 

REVISED REPORT WITH UPDATED DATA 

. . . ... . '.. . . '·'<: ., '':'. O.A'lr~ gffitiJJJS.: .............. 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TRANS-1,2-DICHLOROETHENE EPA-8260A ND{<S) UG/L 3/17/00 LRK 
1,1-DICHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
2-BUTANONE EPA-8260A ND(<25) UG/L 3/17/00 LRK 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
2,2-DICHLOROPROPANE EPA-8260A ND(<S) UG/l 3/17/00 LRK 
BROMOCHLOROMETHANE EPA-8260A ND(<5) UG/l 3/17/00 LRK 
CHLOROFORM EPA-8260A ND( <5) UG/l 3/17/00 LRK 
1,1,1-TRICHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

l, 1-DICHLOROPROPENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

CARBON TETRACHLORIDE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,2-DICHLOROETHANE EPA-8260A ND( <S) UG/L 3/17/00 LRK 
BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
TRICHLOROETHENE EPA·8260A ND(<S) UG/L 3/17/00 LRK 

1,2-DICHLOROPROPANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

DIBROMOMETHANE EPA·8260A ND(<5) UG/L 3/17/00 LRK 

BROMODICHLOROMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

TRANS-1,3-DICHLOROPROPENE EPA-8260A ND( <S) UG/L 3/17/00 LRK 
4-METHYL-2-PENTANONE EPA-8260A ND(<25) UG/L 3/17/00 LRK 
TOLUENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 
CIS· 1,3-DICHLOROPROPENE EPA-8260A ND( <S) UG/L 3/17/00 LRK 
1,1,2-TRICHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
2-HEXANONE EPA-8260A ND(<25) UG/L 3/17/00 LRK 
1,3-DICHLOROPROPANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

TETRACHLOROETHYLENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

DIBROMOCHLOROMETHANE EPA-8260A ND{<S) UG/L 3/17/00 LRK 

1,2-·DIBROMOETHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

CHLOROBENZENE EPA-8260A NO(<S) UG/L 3/17/00 LRK 

1, 1, 1,2-TETRACHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

ETHYLBENZENE EPA-8260A ND( <S) UG/L 3/17/00 LRK 

M+P XYLENE EPA-8260A ND(<lO) UG/L 3/17/00 LRK 

STYRENE EPA·8260A ND(<S) UG/L 3/17/00 LRK 

0-XYLENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
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a ANALYTICAL 1= e1 r0 • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 996098.00 
DUP-1 3/14/00 

REVISED REPORT WITH UPDATED DATA 

. ·,.(. ·,, 

ANALYTE METHOD RESULTS* UNITS** 

BROMOFORM EPA-8260A ND{<S} UG/l 
ISOPROPYLBENZENE EPA-8260A ND(<S) UG/L 
1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<S) UG/L 
1,2,3-TRICHLOROPROPANE EPA-8260A ND(<S) UG/L . 

'BROMOBENZENE EPA-8260A ND(<S) UG/L 
N-PROPYL BENZENE EPA-8260A ND(<S) UG/L 
2-CHLOROTOLUENE EPA-8260A ND(<S) UG/L 
1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<S) UG/L 
4-CHLOROTOLUENE EPA-8260A ND(<S) UG/L 
T·BUTYL BENZENE EPA-8260A ND{<S) UG/L 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND(<5} UG/L 
S-BUTYL BENZENE EPA-8260A ND( <5) UG/L 
P-ISOPROPYL TOLUENE EPA-8260A ND(<S) UG/L 
1,3 DICHLOROBENZENE EPA-8260A ND( <5) UG/L 
1,4·DICHLOR0BENZENE EPA-8260A ND(<S) UG/L 
N-BUTYLBENZENE EPA-8260A ND(<S) UG/l 
l,2·DICHLOROBENZENE EPA-8260A ND(<S) UG/L 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<25) UG/L 
1,2, 4-TRICHLOROBENZENE EPA-8260A ND(<S) UG/L 
HEXACHLOROl,3-BUTADIENE EPA-8260A ND(<S) UG/L 
NAPHTHALENE EPA-8260A ND(<S) UG/L 
1,2,3-TRICHLOROBENZENE EPA-8260A ND( <5) UG/L 

PCB-1016 EPA-8082 MOD ND(<.1) UG/L 
PCB-1221 EPA-8082 MOD ND(<.1) UG/L 
PCB-1232 EPA-8082 MOD ND(<.1) UG/L 
PCB-1242 EPA-8082 MOD ND(<.1) UG/L 
PCB-1248 EPA-8082 MOD ND(<.1) UG/L 
PCS-1254 EPA-8082 MOD ND( <1) UG/L 
PCB-1260 EPA-8082 MOD ND(<l) UG/L 

Page 3 

ACTION 

LEVEL*** 

6/20/00 
003052 

5 
3/15/00 

C142 

ANALYSIS 

DATE 

3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
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1- =1 I CCI ANALYTICAL -= LABORATORIES, INC. 

. ... _.,. .... ..... . . ... .............. . .. .. . .. ..... ; ... . 
. . .--~,-:;:: '.':' ......... ·· .. ·· ... · •. =?:: TWC:t••••···;·;·:·: ...••.•.•.. ............•••• ··•·""" 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
COL JOB#: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATJON #: 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
DUP-1 3/14/00 

REVISED REPORT WITH UPDATED DATA 

6/20/00 
003052 

s 
3/15/00 

C142 

" •'••• .;:, ··· .:::···, .. ,.,,. .... ... ..... .. . ... ..... ........... · ............. ;; ;" ' ... , ... . 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
SELENIUM 
SILVER 

EPA-7060 
EPA-6010 
EPA-6010 
EPA-6010 
EPA-7421 
EPA-7470 
EPA-6010 
EPA-6010 

ND(<0.005) MG/L 
0.018 MG/l 

ND{<0.005} MG/L 
0.03 MG/L 

ND{<0.004) MG/L 
ND(<.0002) MG/L 
ND( <0.05) MG/L 

ND(<0.007) MG/L 

NOTE: REPORTING UJIIIIT RAISED FOR PCB-1254 AND 1260 DUE TO MATRIX INTERFERENCE 

3/21/00 
3/ 17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

.• "ND" lNDJCATES ANAL YTE ANALYZED FOR sur NOT OETECTED AT LEVE.LABOVE RSPORTING UMIT. REPORTING llMIT IS GIVEN IN PAIU:NTI-IESES OR AS FOLLOWS: 

GI\SOUNE(VOl.Ant.E RANG!:) Rf PORTING UMCT IS 50 UG/l 

D!ESEL RANGE REPORTING UMIT IS 250 UG,/L 

LUSE OIL RANGE REPORTING LIMIT IS 500 UG/L 

•' UNITS FOR AU NON LIQUID SAMPLfS ARE REPORTED ON A DRY WEIGHf BASIS 

'" ACTIONS LEVELS ARF. PROVIDED ONLY WHEN PARAMETER DATA IS USED FOR A GENERALLY 

CONSISTENT APPUCAlJON. WHEN PROVJOED, TI-IEY SHOULD BE USED AS GUIDEUIIES ONLY. 

TtiE APPROPRIATE REGULATORY DOCUMENT SHOULD BE CONSULTED !>EFORE MAIO.NG ANY 

~C1SJON.<; BASED ON ANAL mCAI. DATA 

01/"·1A 
APPROVED BY: \ ;'\ A/ -->.-"-- ,...::1 -;."----- - - -

Page4 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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iii ANALYTICAL 

-

CCI 

M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/20/00 
530 SOUTH 336TH STREET CCIL JOB#: 003052 

FEDERAL WAY, WA 98003 CCTL SAMPLE #: 6 
DATE RECEIVED: 3/15/00 

WDOE ACCREDITATION #: C142 

CLIENT CONTACT: 1Y SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 996098.00 
CUENT SAMPLE ID: MW-7 3/14/00 2:50 

REVISED REPORT WITH UPDATED DATA 

,;, .>:t·· 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS*"' LEVEL*** DATE BY 

TPH-VOLATILE RANGE NWTPH·GX ND UG/L 3/17/00 LAH 

TPH-DIESEL RANGE NWTPH-DX ND UG/L 3/17/00 SNC 
TPH-OIL RANGE NWTPH-DX ND UG/L 3/17/00 SNC 

NAPHTHALENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/l 3/24/00 LRK 

ACENAPHATHENE EPA-8270 SIM 0.25 UG/L 3/24/00 LRK 

FLUORENE EPA-8270 SIM 0.11 UG/L 3/24/00 LRI< 

PHENANTHRENE EPA-8270 SIM ND( <0.02) UG/L 3/24/00 LRI< 

ANTHRACENE EPA-8270 SIM 0.03 UG/L 3/24/00 LRK 

FLUORANTHENE EPA-8270 SIM 0.08 UG/L 3/2.4/00 lRK 

PYRENE EPA-8270 SIM 0.05 UG/L 3/24/00 LRK 

BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

CHRYSENE EPA-8270 SIM ND{<0.02) UG/L 3/24/00 LRK 

BENZO[B]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 
BENZO[K]FLUORANTHENE EPA-8270 SIM N0(<0.02) UG/L 3/24/00 LRK 

BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

INDENO[l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

DIBENZ[A,H)ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

BENZO[G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) UG/L 3/24/00 LRK 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

CHLOROMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

VINYL CHLORIDE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

BROM OM ETHANE EPA-82.60A ND( <5) UG/L 3/17/00 LRK 

CHLOROETHANE EPA-8260A ND(<5) UG/L 3/17/00 LRK 

TRICHLOROFLUOROMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

ACETONE EPA-8260A ND( <150) UG/L 3/17/00 LRK 

1, 1-DICHLOROETHENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

METHYLENE CHLORIDE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

ACRYLONITRILE EPA-8260A ND(<25) UG/l 3/17/00 LRK 

METHYL T-BUTYL ETHER EPA-8260A ND(<S) UG/L 3/17/00 LRK 

Page 1 
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1- =11 CCI ANALYTICAL 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/20/00 
003052 

6 
3/15/00 

C142 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 996098.00 
MW-7 3/14/00 2:50 

REVISED REPORT WITH UPDATED DATA 

ANALYTE 

TRANS-1,2-DICHLOROETHENE 
1,1-DICHLOROETHANE 
2-BUTANONE 
CIS-1,2-DICHLOROETHENE 
2,2-DICHLOROPROPANE 
BROMOCHLOROMETHANE 
CHLOROFORM 
1.1, 1-TRICHLOROETHANE 
l, 1-DICHLOROPROPENE 
CARBON TETRACHLORIDE 
1,2-DICHLOROETHANE 
BENZENE 
TRICHLOROETHENE 
1,2-DICHLOROPROPANE 
DIBROMOMETHANE 
BROMODICHLOROMETHANE 
TRANS-1,3-DICHLOROPROPENE 
4-METHYL-2-PENTANONE 
TOLUENE 
crs-1,3-DICHLOROPROPENE 
1,1,2-TRICHLOROETHANE 
2-HEXANONE 
1,3-DlCHLOROPROPANE 
TETRACHLOROETHYLENE 
DIBROMOCHLOROMETHANE 
1,2-DIBROMOETHANE 
CHLOROBENZENE 
1,1,1,2-TETRACHLOROETHANE 
ETHYLBENZENE 
M+P XYLENE 
STYRENE 
0-XYLENE 

METHOD RESULTS* UNITS** 

EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA·8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 

ND( <5) 
ND(<S) 
ND{<25) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<5) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S} 
ND(<S) 

ND{<25) 
ND( <5) 
ND( <5) 
ND(<S) 
ND( <25) 
ND(<S) 
ND( <5) 
ND( <5) 
ND(<S) 
ND(<5) 
ND(<S) 
ND( <5) 

ND(<10) 
ND( <5) 
ND{<S) 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 2 

...... ;. C ,. 

ACTlON ANAL VSIS ANALYSIS 

LEVEL*** DATE BY 

3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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R ANALYTICAL 1
22 

=1 I CCI M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCTLJOB #: 

CCTL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
MW-7 3/14/00 2:50 

REVISED REPORT WITH UPDATED DATA 

6/20/00 
003052 

6 
3/15/00 

C142 

............................... 
.. '.''. > ::_:·· ·+ .... ,'&l'.#.~tlC.::>::_T"_ O::: ,:: . ····· .· ,::::~hhr::::::- ··•m ...... v ... ··'···'": ___ ' :'} \ : .;::::::~:~t=;-:. · ~/=~·\ :~ ~:::J1 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

BROMOFORM EPA-8260A ND(<S) UG/L 3/17/00 LRK 

ISOPROPYLBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,1,2,2-TETRACHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
1,2,3-TRICHLOROPROPANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

BROMOBENZENE EPA-8260A ND( <S) UG/L 3/17/00 LRK 

N-PROPYL BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
2-CHLOROTOLUENE EPA-8260A NO(<S) UG/L 3/17/00 LRK 
1,3,5-TRJMETHYLBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
4-CHLOROTOLUENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

T-BUTYL BENZENE EPA-8260A ND(<S} UG/L 3/17/00 LRK 

1,2,4· TRIMETHYL BENZENE EPA-8260A ND(<5} UG/L 3/17/00 LRK 

$-BUTYL BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
P· ISOPROPYL TOLUENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,3 DICHLOROBENZENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

1,4-DICHLOROBENZENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

N-BUlYLBENZENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 
1,2-DICHLOROBENZENE EPA-8260A ND( <S) UG/L 3/17/00 LRK 

1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<25) UG/L 3/17/00 LRK 

1,2, 4-TRICHLOROBENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
HEXACHLORO 1,3-BUTADIENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

NAPHTHALENE EPA-8260A ND{<S) UG/L 3/17/00 LRK 

1,2,3-TRICHLOROBENZENE EPA·8260A ND(<S) UG/L 3/17/00 LRK 

PCB-1016 EPA-8082 MOD ND(<.S) UG/L 3/23/00 LAH 

PCB-1221 EPA-8082 MOD ND(<.5) UG/L 3/23/00 LAH 

PCB-1232 EPA-8082 MOD ND(<.S} UG/l 3/23/00 LAH 

PCB-1242 EPA-8082 MOD ND(<.5) UG/L 3/23/00 LAH 

PCB-1248 EPA-8082 MOD ND(<.5) UG/L 3/23/00 LAH 

PCB-1254 EPA-8082 MOD ND( <2) UG/l 3/23/00 LAH 

PCB-1260 EPA-8082 MOD ND( <2) UG/L 3/23/00 LAH 

Page 3 
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p ANALYTICAL I =1 I CCI 
• # LABORATORIES, !NC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
MW-7 3/14/00 2:50 

REVISED REPORT WITH UPDATED DATA 

6/20/00 
003052 

6 
3/15/00 

C142 

...... ,,,,<!?, 

: .......... , ...... ' ·:-:::: ·.::.?-; 

ACTION ANALYSIS ANALYSIS 

ANALYTE 

ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 

LEAD 
MERCURY 

SELENIUM 
SILVER 

METHOD 

EPA-7060 
EPA-6010 
EPA-6010 
EPA-6010 
EPA-7421 
EPA-7470 
EPA-6010 
EPA-6010 

RESULTS* 

ND(<0.005) 
0.023 

ND(<0.005) 
0.02 

ND(<0.004) 
ND(<.0002} 
ND(<0.05) 

ND(<0.007) 

UNITS** LEVEL*** 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

NOTE: REPORTING LIMIT RAISED FOR PCB-1254 AND 1260 DUE TO MATRIX INTERFERENCE 

DATE 

3/21/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

' "NO" INDICATES ANAL YTE AIIALVZEO FOR BUT NOT DFTECTED AT LEVEL A60VE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARE~ITHESES OR /IS FOLLOWS: 

GASOLINE(VOLATILE RANGE) REPORTING UMIT IS 50 UG/L 

DIESEL RANGE REPOR11NG LIMIT IS 250 UG/L 

LUSE OIL RANGr REPORTING LIMIT IS 500 UG/L 

• • UNITS FOR Al.l HON UQU!O SAMPLES ARE Rf PORTED ON A ORY WEIGHT BASIS 

... ACTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER DATA IS USED FOR A GENERALLY 

CON$ISTENT APPLICATION. WHEN PROV!Oeo, THEY SHOULD BE USED AS GUIDELINES ONLY. 

THE APPROPRIATE REGULATORY DOCUMEIIT SHOULD BE CONSULTED BEFORE MAKING AllY 

DECISIONS BASED ON ANALYTICAL DATA 

APPROVED BY: --'-r....!.}/,,_.)J'--· "'- ----

Page 4 

BY 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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p ANALYTICAL I =1 I CC! P 2 LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
COL JOB#: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITA110N #: 
CLIENT CONTACT: 1Y SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 996098.00 
EQUIP 3/14/00 3:30 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* UNITS** 

TPH-VOLATILE RANGE NWTPH-GX ND UG/L 
TPH-DIESEL RANGE NWTPH-DX ND UG/l 
TPH-OIL RANGE NWfPH-DX ND UG/L 

NAPHTHALENE EPA-8270 SIM ND( <0.02) UG/L 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) UG/l 
ACENAPHATHENE EPA-8270 SIM ND(<0.02) UG/L 
FLUORENE EPA-8270 SIM ND(<0.02) UG/L 
PHENANTHRENE EPA-8270 SIM ND(<0.02) UG/L 
ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
PYRENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[A]ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
CHRYSENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO(B]FLUORANTHENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND{<0.02) UG/L 
BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) UG/L 
INDENO(l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) UG/L 
DrBENZ(A,H)ANTHRACENE EPA-8270 SIM ND(<0.02) UG/L 
BENZO(G,H,IJPERYLENE EPA-8270 SIM ND(<0.02) UG/L 

DICHLOROD1FLUOROMETHANE EPA-8260A ND( <5) UG/L 
CHLOROMETHANE EPA-8260A ND(<S) UG/L 
VINYL CHLORIDE EPA-8260A ND( <5) UG/L 
BROMOMETHANE EPA-8260A ND(<S) UG/L 
CHLOROETHANE EPA-8260A ND(<S) UG/L 
TRICHLOROFLUOROMETHANE EPA-8260A ND( <5) UG/L 

ACETONE EPA-8260A ND{ <150) UG/L 
1, 1-DICHLOROETHENE EPA-8260A ND( <5) UG/L 
METHYLENE CHLORIDE EPA-8260A ND(<S) UG/L 

·. ACRYLONITRILE EPA-8260A ND(<25) UG/L 
METHYL T-BUn'L ETHER EPA-8260A ND(<5) UG/L 

Page 1 

ACTION 
lEVEL*** 

6/20/00 
003052 

7 
3/15/00 

C142 

ANALYSIS 
DATE 

3/17/00 
3/17/00 
3/17/00 

3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/2.4/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 
3/24/00 

3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

ANALYSIS 

BY 

LAH 
SNC 
SNC 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- *I I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/20/00 

530 SOUTH 336TH STREET CCTLJOB #: 003052 

FEDERAL WAY, WA 98003 CCTL SAMPLE #: 7 
DATE RECEIVED: 3/15/00 

WDOE ACCREDITATION #: C142 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 996098.00 
CLIENT SAMPLE ID: EQUIP 3/14/00 3:30 

REVISED REPORT WITH UPDATED DATA 

~-··:::<· 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

TRANS-1,2-DICHLOROETHENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

1,1-DICHLOROETHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 
2-BUTANONE EPA-8260A ND(<25) UG/L 3/17/00 . LRK 

CIS-1,2-DICHLOROETHENE EPA-8260A ND{<S) UG/L 3/17/00 LRK 

2,2-DICHLOROPROPANE EPA-8260A ND{<S) UG/L 3/17/00 LRK 
BROMOCHLOROMETHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

CHLOROFORM EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1, l, 1-TRICHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,1-DJCHLOROPROPENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

CARBON TETRACHLORIDE EPA-8260A ND(<S) UG/L V 3/17/00 LRK 

1,2-DICHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

BENZENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

TRICHLOROETHENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

1,2-DICHLOROPROPANE EPA-8260A ND( <S) UG/L 3/17/00 LRK 

DIBROMOMETHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 
BROMODICHLOROMETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND{<S) UG/L 3/17/00 LRK 

4-METHYL-2-PENTANONE EPA-8260A ND(<25) UG/L 3/17/00 LRK 

TOLUENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

aS-1,3-DICHLOROPROPENE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
l,l,2-TRICHLOROETHANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 

2-HEXANONE EPA-8260A ND(<25) UG/L 3/17/00 LRK 
1,3-DICHLOROPROPANE EPA-8260A ND(<S) UG/L 3/17/00 LRK 
TETRACHLOROETHYLENE EPA-8260A ND(<5) UG/L 3/17/00 LRK 

DIBROMOCHLOROMETHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

1,2-DIBROMOETHANE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

CHLOROBENZENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

l, l, 1,2-TETRACHLOROETHANE EPA-8260A ND(<5) UG/L 3/17/00 LRK 

ETHYLBENZENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

M+P XYLENE EPA-8260A ND(<lO) UG/L 3/17/00 LRK 

STYRENE EPA-8260A ND( <5) UG/L 3/17/00 LRK 

0-XYLENE EPA-8260A ND{<S) UG/L 3/17/00 LRK 

Page 2 
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ANALYTICAL 1- =1 I CCI I ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/20/00 
003052 

7 
3/15/00 

C142 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 996098.00 
CLIENT SAMPLE ID: EQUIP 3/14/00 3:30 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* UNITS** 

BROMOFORM 
ISOPROPYLBENZENE 
1,1,2,2-TETRACHLOROETHANE 
1,2,3-TRICHLOROPROPANE 
BROMOBENZENE 
N-PROPYL BENZENE 
2-CHLOROTOLUENE 
l ,3,5-TRIMETHYLBENZENE 
4-CHLOROTOLUENE 
T-BUTYL BENZENE 
1,2,4-TRIMETHYL BENZENE 
S-BUTYL BENZENE 
P-ISOPROPYl TOLUENE 
1,3 DICHLOROBENZENE 
1, 4-DICHLOROBENZENE 
N-BUTYLBENZENE 
1,2-DICHLOROBENZENE 
1,2-DIBROMO 3-CHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 
HEXACHLOROl,3-BUTADIENE 
NAPHTHALENE 
1,2,3-TRICHLOROBENZENE 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 

EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 

ND(<5) 
ND{<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<5) 
ND{<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 
ND( <25) 
ND(<S) 
ND(<S) 
ND(<S) 
ND(<S) 

ND(<O.l) 
ND(<O.l) 
ND{<0.1) 
ND(<0.1) 
ND(<0.1) 
ND( <0.1) 
ND( <0.1) 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L. 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
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....................... «.:, . 
.................... ::·:·: ........ :~.-::: .. ;:;:,:; 

ACTION ANALYSIS ANALYSIS 

LEVEL*** DATE BY 

3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 
3/17/00 

3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 
3/23/00 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
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1-=j jca ANALYTICAL 
M # LABORATORIES, INC. 

CLIENT: KENNEDY /JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITAnON #: 
CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 996098.00 
EQUIP 3/14/00 3:30 

REVISED REPORT WITH UPDATED DATA 

6/20/00 
003052 

7 
3/15/00 

C142 

.. , .. «t..t<):S?' )( ) JJ (( C .C.«~XAC. ..... ) ....... ,.,r , . 

.. :Il'AB' RfiSUt;-..:":· · .. ·. ;.,. :· /lfEf ..... t!=f ,-,-,.::: ..• ..... : ... ,,. 

ACTION ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

ARSENIC EPA-7060 ND(<0.005) MG/L 3/21/00 

BARIUM EPA-6010 ND(<0.003) MG/L 3/17/00 

CADMIUM EPA-6010 ND(<0.005) MG/L 3/17/00 

CHROMIUM EPA-6010 Nd(<0.01) MG/L 3/17/00 

LEAD EPA-7421 ND(<0.004) MG/L 3/17/00 

MERCURY EPA-7470 ND(<.0002) MG/L 3/17/00 

SELENIUM EPA-6010 ND(<0.05} MG/L 3/17/00 

SILVER EPA-6010 ND(<0.007) MG/L 3/17/00 

ANALYSIS 

BY 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

• ''ND'' INDICATES /\NALYTE ANALYZED FOR l!UT NOT DETECTED AT LEVEL ABOVE REPORTING llMrr. REPORTING LIMIT rs GIVEN lN PARENTHESES OR AS FOLLOWS: 

GASOUNE(VOLATILE RANGE) REPORTING UMrr JS SO UG/L 

DIESEL RAtlGE REPORTING LIMIT IS 250 VG/L 

lUBE OIL AANGE REPORTING LIMIT IS S00 UG/L 

• • UNIT$ FOR Al.I. NON UQUID SAMPLES /\RE REPORTED ON A DRY WEIGHT BASIS 

•• • AcnONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER DATA IS USED FORA GENERAU.Y 

CONSISTENT APPUCATION. WHEN PROVIDED, THEY SHOULD ee USED AS GUIDELINES ONLY. 

THE APPROPRIATE REGULATORY DOCUMENT SHOULD BE CONSULTED BEFORE MAKING ANY 

Ol:CISIONS BASED ON ANALYTICAL DATA 

APPROVED BY: _\.,_."-'-NJ=J"'-·/ ____ _ 
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1- =1 I CCI ANALYTICAL I ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

DATE RECEIVED: 
WDOE ACCREDITATION #: 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 996098.00 

REVISED REPORT WITH UPDATED DATA 

SURROGATE RECOVERY 

CCtl SAMPLE lD ANALYTE SUR IO 

003052-01 NWTPH·GX TFf 

003052-01 NWTPH·DX C2S 

003052-01 EPA-8270 SIM TERPHENYL-d14 

003052-01 EPA-8260A 1,2·DCE·d4 

003052-01 EPA·8260A TOLUENE·d8 

003052-01 EPA·8260A 4-BFB 

003052-01 EPA-8082 MOD TCMX 

003052-01 EPA-8082 MOD DBC 

003052-02 NWTPH·GX TFf 

003052-02 NWTPH-DX C25 

003052-02 EPA-8270 SIM TERPHENYL-dl 4 

003052·02 EPA-8260A 1,2·0CE·d4 

003052-02 EPA-8260A TOLUENE-dB 

003052-02 EPA-8260A 4-BFB 

003052-02 EPA-8082 MOD TCMX 

003052-02 EPA-8082 MOD DBC 

003052-03 NWfPH·GX TFT 

003052-03 NWTPH·DX C25 

003052-03 EPA-8270 SIM TERPHENYL-d14 

00:3052-03 EPA·8260A 1,2.-DCE-d4 

003052-03 EPA·8260A TOLUENE·d8 

003052-03 EPA·8260A 4-BFB 

003052-03 EPA-8082 MOD TQIIX 

003052-03 EPA-8082 MOD DBC 

Page 1 

6/20/00 
003052 

3/15/00 
C142 

o/o RECV 

88 

109 
98 
89 
101 

113 
78 

88 

94 

71 

96 
84 

97 

105 
74 
88 

87 

84 

92 

89 

98 

109 
76 

86 
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1~J Jcc1 ANALYTICAL a:: LABORATORIES, INC. 

·:::::::.::::::···'' ········································"· . .' ..... · ... ?.:.::.. •... --.· '·'-». -.~.:.,.il- - ~-g,¥$.1$~ ... :·. ·,:···· ............... , ....... ... .................. ., :' ... ; 
• . . . .. • • • ~ - - .. - -- - ~ +u+++uu+•u• £ •• •••++++•••• • • • : • -• -••-• -••-••• •+• • •••U'-.U• • ' •; 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCILJOB #: 

DATE RECEIVED: 
WDOE ACCREDITATION #: 

CLIENT CONTACT: lY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 996098.00 

REVISED REPORT WITH UPDATED DATA 

·: :: :::--····:....... .......... ... gaittt1ft-li6.l\rtESOLffi ... "'······ .. ......... . · .. ······ ·· 

SURROGATE RECOVERY 

CCU. SAMPLE ID ANALYTE SUR ID 

003052--04 N\NTPH-GX TFT 

003052-04 NWTPH-DX C25 
003052-04 EPA-8270 SIM TERPHENYL-d14 

003052-04 EPA-8260A 1,2-DCE-d4 

003052-04 EPA-8260A TOLUENE-dB 

003052-04 EPA-8260A 4-BFB 

003052-01 EPA-8082 MOD TCMX 

003052-04 EPA-8082 MOD DBC 

003052-05 NWTPH-GX TFT 

003052-05 NWTPH-DX C25 

003052-05 EPA-8270 SIM TERPHENYL-dl4 

003052-05 EPA-8260A l ,2-DCE-d4 

003052-05 EPA-8260A lDLUENE-d8 

003052-05 EPA-8260A 4-BFB 

003052-05 EPA-8082 MOD TCMX 

003052-05 EPA-8082 MOD DBC 

003052-06 NWTPH-GX TFf 

003052-06 NWTPH-DX C25 

003052-06 EPA-8270 SIM TERPHENYL-d14 

003052-06 EPA-8260A 1,2-DCE-d4 

003052-06 EPA-8260A TOLUENE-dB 

003052-06 EPA-826DA 4-BFB 

003052-06 EPA-8082 MOD TCMX 

003052-06 EPA-8082 MOD DBC 

Page 2 

6/20/00 
003052 

3/ 15/00 
C142 

%RECV 

92 

91 

88 

96 

105 

100 

71 

79 

93 

101 

94 

89 

100 

99 

78 

83 

82 

88 

80 

98 

108 

106 

77 

88 
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1-=11 ca ANALYTICAL 
• /I LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

DATE: 
CCIL JOB#: 

DATE RECEIVED: 
WDOE ACCREDITATION #: 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 996098.00 

REVISED REPORT WITH UPDATED DATA 

SURROGATE RECOVERY 

CCIL SAMPLE ID ANALYTE SUR 10 

003052-07 NWT'PH-GX TFf 

003052-07 NWTPH-DX C25 

003052 .. 07 EPA-8270 SIM TERPHENYL-d14 

003052-07 EPA-8260A 1,2-DCE·d4 

003052-07 EPA-8260A TOLUENE-dB 

003052-07 EPA-8260A 4-BFB 

003052-07 EPA-8082 MOD TCMX 

003052-07 EPA-8082 MOD DBC 

APPROVED BY: cVJJ 

Page 3 

6/20/00 
003052 

3/15/00 
C142 

'Vo RECV 

89 
89 
88 

80 

101 

110 

53 

69 
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Bl 
CCI Analytical Laboratories, Inc. 

ffl = 3229 Pine Street 
Everett, WA 98201 

• F Phone (425) 252-2620 
(206) 292-9059 Seattle 
(425) 259·6289 Fax 

Chain Of Custody/ 
Laboratory Analysis Request 

f I:,\ CCI Job# '"'~'"• uw o,~> I 

Date \. \\\>age Of ____ _ 

}~~1~ 
---,., 

PROJECT 10: t'.. C () J..-. ··,_ 
217{1 o9 ~ . W 

I ~6"Mi~1i? \Z.e.,i-JtJecly S' ~>J\~~ I ANALYSIS REQUESTED 
PROJECT --r ..._ f < /1 J i .o ,.~. 1.t:> , 
MANAGER: t , .-,; L "-"I <q I.. ,,._, '<.J 

ADDRESS: r S~o- s :> "3? (., k 

PHONE: ·z 5· '2 tf:'_,•7 J :;) \..;" _=--._ ! t.~~b 
INVOICE TO t •• ·• 1 Ii 
COMPANY: K-€ i.J>--'e (Y '-1 -:S-e~ 
ATTENTION: 7 
ADDRESS: 

0 
<3 
::c: 

J 
5 

::I D D 
N - "I" 0 0 N 

- 0 N (0 

; 1(0 :;. :., 
CCI QUOTE: I j:t I ~ I ~ . . _· 

DATE I TIME I TYPE I LAB# I ~ . ~ . - . - . _. 1 
£... 

1 
_. 

21 Ii ± 
Q. Q. 

~ , ~ ~ ~ 
P.O. NUMBER 

SAMPLE I.D. - - - · - · - · - ,-y, :z :z 

\\· \I \ 
---\~,\'\ '· l J 

OTHER\$Q..e_ol'fy) 
D 

D l o ~ -' 
g .= 
gJ 
c.. 

D D 
< ~ 5 C 

0 a: 
ct> 
0 
Q. 

Q 0 ~ D ~ ·c:, c:, 

~ "' 
1./:) <D 

0. N 
C 0 e <O 

0.. N 
~ D "" }!!:, ... 0 ·c:: £i 0 ~ 0 
0 ·c ..... 00 Q. 
<I> N 

~ </> cu co 
~ Q) ~ ~ :z ~ ..... :. 

e o 0f· g~~ 8 
xi - '.J, r,. 
~ ' o ~ , 
~ \p N ~ 
·~ ~ """" 
~ 0 1 
~ 

j~t~ 
t-

tY\ \}'-.} - \ Ir ID l . I l ,., I 
i i 

\i\/\ \ •'- \ ~~ : 2. 'i ·, ;,-....i; ,._ ! ! 
I 

! I ! 

;-"'--

3. ~V\ \~ ... -:::.. 

4. ~ lr-J ~- \:? 
-:.... I I 

5. llv~ o -· I l, \V 

6. j11lJ - 7 
"----11.<-L-~--l---=--

.,...,. ./1 . 
7. ~LA \r: ~ ~ \I/ 'tr_ \\J I Oil ~ 

(', 

z 
0 
i= 

(/) 5 
a: z 
UJ 0 z 0 

~ 0 
0 z 0 0 

0 (!;I 

u. ~ 
0 0 
0:: LU 
UJ a: a> UJ :a (.) 
:::> LU z a: 

8. "T{l ~f «J:...:..k. :1. ?~....r i/ I 

9. --------1---- ---l----1-----1-----1-----l---l-~-~-1---l----!-~-~-l----+---l-~ -~-+---+---l-----t-+----+----t---+----,~ 

1_0. 

SPECIAL INSTRUCTIONS 

SIGNATURES (Name, C~ ny, Date, Ti~e'tt'<, ji_ 
1. Relinquished By: vu~ [_.l .,1:/T 

/"I ,...l r 
Received By: C '- P-

~/iffe ) 1: ool.J,.A 

2. Relinquish"" · qv: - --:-6"':":;7"?-,;?----------r---:1'------- --

TURNAROUND REQUESTED in Business Days* 

Organic, Metals & Inorganic Analysis OTHER: 

~~[!]GGJ§ Specify:-------- ----

SUl'ldar6 

Fuels & Hydrocarbon Analysis 

·:~ .... 

~ 0C!Jr;] 
Stlil'ld&fO Received 1:,,: CCU( 3 1rl00 /-.:/00 . ...,, ..... 

i • Turnaround reovesl less than standard may i(ICUt flush Charg11s '·. 



ANALYTICAL 1- =1 I CCI 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
NMW-15/11/001:40PM 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* 

TPH-DIESEL RANGE NWTPH-DX ND 
TPH-OIL RANGE NWTP.H-OX ND 

'IJAPHTHALENE EPA-8270 SIM 0.07 
ACENAPHTHYLENE EPA-8270 SIM ND{<0.02) 
ACENAPHATHENE EPA-8270 SIM 0.46 
FLUORENE EPA-8270 SIM 0.06 
PHENANTHRENE EPA-8270 SIM 0.15 
ANTHRACENE EPA-8270 S1M 0.07 
FLUORANTHENE EPA-8270 SIM 0.12 
PYRENE EPA-8270 SIM 0.10 
BENZO(AJANTHRACENE EPA-8270 SIM ND(<0.02) 
CHRYSENE EPA-8270 SIM ND(<0.02) 
f.3ENZO[B)FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND(<0.02) 
BENZO(A)PYRENE EPA-8270 SIM ND(<0.02) 
IN DENO[ l,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) 
DIBENZ(A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) 
BENZO[G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) 
CHLOROMETHANE EPA-8260A ND(<2) 
VINYL CHLORIDE EPA-8260A ND( <2) 
BROMOMETHANE EPA-8260A ND(<2} 
CHLOROETHANE EPA-8260A ND(<2) 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) 
ACETONE EPA-8260A ND(<20) 
1,1-DICHLOROETHENE EPA-8260A ND(<2) 
METHYLENE CHLORIDE EPA-8260A ND(<2) 
ACRYLONITRILE EPA-8260A ND{<S) 
METHYL T-Bl1TYL ETHER EPA-8260A ND( <2) 
TRANS-1,2-DICHLOROETHENE EPA-8260A ND( <2) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNilS** LEVEL*** 

UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 1 

6/20/00 
005064 

1 
5/12/00 

C142 

ANALYSIS 

DATE 

5/15/00 
5/15/00 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/2'4/00 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 

ANALYSIS 

BY 

CMH 
CMH 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LR.K 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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iii ANALYTICAL 
•

CCI 

M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: NMW-15/11/001:40PM 

REVISED REPORT WITH UPDATED DATA 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/20/00 
005064 

1 
5/12/00 

C142 

...... ········· .:::·· :::: :;~1AJl~tf$.:··:,. ,:·:···· ::: .. 
' .......... ::• . ................. 

ACTION ANALYSIS 

ANALYTE METHOD RESULTS* UNTI'S** LEVEL*** DATE 

1, 1-DICHLOROETHANE EPA-8260A ND( <2) UG/L 5/24/00 

2-BUTANONE EPA-8260A ND(<S) UG/L 5/24/00 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 5/24/00 

2,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 5/24/00 

BROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 5/24/00 

CHLOROFORM EPA-8260A ND( <2) UG/L 5/24/00 

1, 1, 1-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 5/24/00 

1, 1-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 5/24/00 

CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/L 5/24/00 

1,2-DICHLOROETHANE EPA-8260A ND( <2) UG/L 5/24/00 

BENZENE EPA-8260A ND( <2) UG/L 5/24/00 

TRICHLOROETHENE EPA-8260A ND(<2) UG/L 5/24/00 

1,2-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 5/24/00 

DIBROMOMETHANE EPA-8260A ND(<2) UG/L 5/24/00 

BROMODICHLOROMETHANE EPA-8260A ND( <2) UG/L 5/24/00 

TRANS-1,3-DICHLOROPROPENE EPA-8260A ND{<2) UG/L 5/24/00 

4-METHYL-2-PENTANONE EPA-8260A ND(<S) UG/L 5/24/00 

TOLUENE EPA-8260A ND(<2) UG/L 5/24/00 

0S-1,3·DICHLOROPROPENE EPA-8260A ND(<2) UG/L 5/24/00 

1, 1,2-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 5/24/00 

2-HEXANONE EPA-8260A ND(<S) UG/L 5/24/00 

1,3-DICHLOROPROPANE EPA-8260A ND( <2) UG/l 5/24/00 

TETRACHLOROETHYLENE EPA-8260A ND(<2) UG/L 5/24/00 

DIBROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 5/24/00 

1,2-D!BROMOETHANE EPA-8260A ND(<2) UG/L 5/24/00 

CHLOROBENZENE EPA-8260A 16 UG/L 5/24/00 

1,1, l,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 5/24/00 

ETHYLBENZENE EPA-8260A ND(<2) UG/L 5/24/00 

M+P XYLENE EPA-8260A ND(<4) UG/L 5/24/00 

STYRENE EPA-8260A ND(<2) UG/L 5/24/00 

0-XYLENE EPA-8260A ND( <2) UG/L 5/24/00 

BROMOFORM EPA:~260A ND( <2) UG/L 5/24/00 

Page 2 

:·::. ;:: .. · .{t?··1 
::: ..... 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1·=1 I CCI ANALYTICAL 
I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
NMW-1 5/11/00 1:40PM 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* 

ISOPROPYLBENZENE EPA-8260A ND(<Z) 
1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<2) 
1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) 
3ROM0BENZENE EPA-8260A ND(<2) 
N·PROPYL BENZENE EPA-8260A ND(<2) 
2-CHLOROTOLUENE EPA-8260A ND( <2) 
1,3 ,5-TRIMETHYLBENZEN E EPA-8260A ND( <2) 
4-CHLOROTOLUENE EPA-8260A ND( <2) 
T-BUTYL BENZENE EPA·8260A ND(<2) 
1,2,4-TRlMETHYL BENZENE EPA-8260A ND( <2) 
S·BUTYL BENZENE EPA-8260A ND(<2) 
P-ISOPROPYL TOLUENE EPA-8260A ND(<2) 
1,3 DICHLOROBENZENE EPA-8260A ND(<2) 
1,4-DICHLOROBENZENE EPA·8260A ND(<2) 
N-BUlYLBENZENE EPA-8260A ND(<2) 
1,2-DICHLOROBENZENE EPA-8260A ND{<2) 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND{<S) 
1,2, 4-TRICHLOROBENZENE EPA-8260A ND{<2) 
HEXACHLOR01,3-BUTADIENE EPA-8260A ND(<2) 
NAPHTHALENE EPA-8260A ND(<2) 
1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) 

PCB-1016 EPA-8082 MOD ND(<0.1) 
PCB-1221 EPA-8082 MOD ND( <0.l} 
PCB-1232 EPA-8082 MOD ND( <0.1} 
PCB-1242 EPA-8082 MOD ND(<O.l} 
PCB-1248 EPA-8082 MOD ND( <0.1) 
PCB-1254 EPA-8082 MOD ND( <0.1) 
PCB-1260 EPA-8082 MOD ND(<0.1) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L. 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 3 

6/20/00 
005064 

1 
5/12/00 

C142 

ANALYSIS 

DATE 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 

5/23/00 
5/23/00 
5/23/00 
5/23/00 
5/23/00 
5/23/00 
5/23/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
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1- =1 I CCI ANALYTICAL I ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: NMW-15/11/001:40PM 

REVISED REPORT WITH UPDATED DATA 

DATE: 
CCILJOB #: 

CCIL SAMPLE#: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/20/00 
005064 

1 
5/12/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

ARSENIC EPA-7060 ND(<0.005) MG/L 5/22/00 

BARIUM EPA-6010 0.017 MG/L S/21/00 

CADMIUM EPA-6010 ND(<0.005) MG/L S/21/00 

CHROMIUM EPA-6010 ND( <0.01) MG/L S/21/00 

LEAD EPA-7421 0.006 MG/L 5/23/00 

MERCURY EPA-7470 ND(<.0002) MG/L 5/22/00 

SELENIUM EPA-6010 ND(<0.05) MG/L 5/21/00 

SILVER EPA-6010 ND(<0.007) MG/L 5/21/00 

• "ND" !NDICA~S ANAI.YTF. ANAL VZED FOR BUT NOT DETECTED AT LEVEL ABOVE REPORTING UMIT. REPORTING UMIT lS GIVEN IN PARENTHESF.S OR AS FOLLOWS: 

OltStL RANGE REPORTING UMIT IS 250 UG/L 

LUBE OIL RANGE REPORTING UMIT IS SOO UG/l 

'• UNITS FOR ALL NON UQUID SAMPLES ARE REPORTED ON A DRY WEIGHT BASIS 

'•• ACTIONS LEVF.1~ ARE PROVIDED ONLY WHEN PARAMETER DATA IS USfO FOR A GENERALLY 

CONSISTENT APPUCA"flON. WHEN PROVIDED. TI-IEY SHOULD BE USED /<S GUIDELINES ONLY. 

THE APPROPRIATE REGULATORY DOCUMENT SHOULD BE CONSULTED BEFORE MAKING ANY 

DECISIONS BASED ON ANAL YT1CAI. DATA 

/\ 
APPROVED BY: _ \..,.,_, -'-"}./-',,IJ~ ~;t-!' ___ _ _ 

Page 4 

BY 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



B ANALYTICAL 1- =1 I CCI • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CUENT SAMPLE ID: 

TACOMA METALS 
NMW-2 5/11/00 3:35PM 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* 

TPH-DIESEL RANGE NWTPH-DX 420 
TPH-OIL RANGE NWTPH-DX ND 

NAPHTHALENE EPA-8270 SIM ND(<0.02) 
ACENAPHTHYLENE EPA-8270 SIM ND(<0.02) 
ACENAPHATHENE EPA-8270 SIM 0.30 
FLUORENE EPA-8270 SIM 0.05 
PHENANTHRENE EPA-8270 SIM ND(<0.02) 
ANTHRACENE EPA-8270 SIM ND(<0.02) 
FLUORANTHENE EPA-8270 SIM 0.04 
PYRENE EPA-8270 SIM 0.02 
BENZO(A]ANTHRACENE EPA-8270 SIM ND(<0.02) 
CHRYSENE EPA-8270 SIM ND(<0.02) 
BENZO[B}FLUORANTHENE EPA-8270 SIM ND{<0.02) 
BENZO[K]FLUORANTHENE EPA-8270 SIM ND{<0.02) 
BENZO{A)PYRENE EPA-8270 SIM N0(<0.02) 
INDEN0[1,2,3-CD]PYRENE EPA-8270 SIM ND(<0.02) 
DIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) 
BENZO[G,H,I]PERYLENE EPA-8270 SIM ND(<0.02) 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) 
CHLOROMETHANE EPA-8260A ND(<2} 
VINYL CHLORIDE EPA-8260A ND(<2) 
BROMOMETHANE EPA-8260A ND(<2) 
CHLOROETHANE EPA-8260A ND(<2) 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) 
ACE:TONE EPA-8260A ND( <20) 
1,1-DJCHLOROETHENE EPA-8260A ND(<2) 
METHYLENE CHLORIDE EPA-8260A ND(<2) 
ACRYLONITRILE EPA-8260A ND( <5) 
METHYL T-BUTYL ETHER EPA·8260A ND{<2) 
TRANS-1,2-DICHLOROETHENE EPA-B260A ND(<2) 

DATE: 
CCIL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 
UNrTS** LEVEL*** 

UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 1 

6/20/00 
005064 

2 
5/12/00 

Cl42 

ANALYSIS 
DATE 

5/16/00 
5/16/00 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
S/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 

ANALYSIS 

BY 

CMH 
CMH 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1~11 co ANALYTICAL 
I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/20/00 
530 SOUTH 336TH STREET CCTLJOB #: 005064 

FEDERAL WAY, WA 98003 COL SAMPLE #: 2 
DATE RECEIVED: 5/12/00 

WDOE ACCREDITATION #: C142 
CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: NMW-2 5/11/00 3:35PM 

REVISED REPORT WITH UPDATED DATA 

... ·: :.:····· .. · :·11~tlf RSSUt)lt::········· 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE BY 

1,1-DICHLOROETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 
2-BUTANONE EPA-8260A ND(<5) UG/L 5/24/00 LRK 

CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

2,2-DlCHLOROPROPANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

BROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

CHLOROFORM EPA-8260A ND(<2) UG/L 5/24/00 LRK 

1,1,1-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

1, 1-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

CARBON TETRACHLORIDE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

1,2-DICHLOROETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

BENZENE EPA-8260A ND( <2) UG/l 5/24/00 lRK 

TRICHLOROETHENE EPA-8260A ND( <2) UG/L 5/24/00 LRK 

1,2-DICHLOROPROPANE EPA-8260A ND( <2) UG/l 5/24/00 LRK 

DISROMOMETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 
6ROM0D£CHLOROMETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND( <2) UG/L 5/24/00 LRK 

4-METHYL-2-PENTANONE EPA-8260A NO(<S) UG/l 5/24/00 LRK 
TOLUENE EPA-8260A ND(<2) UG/L 5/24/00 LRK 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

1, 1,2-TRICHLOROETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

2-HEXANONE EPA-8260A ND(<5) UG/L 5/24/00 LRK 

1,3-DICHLOROPROPANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

TETRACHLOROETHYLENE EPA-8260A ND( <2) UG/L 5/24/00 LRK 

DISROMOCHLOROMETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

1,2-DIBROMOETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

CHLOROBENZENE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

1, 1, 1,2-TETRACHLOROETHANE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

ETHYL BENZENE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

M+PXYLENE EPA-8260A ND(<4) UG/L 5/24/00 LRK 

SlYRENE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

0-XYLENE EPA-8260A ND(<2) UG/L 5/24/00 LRK 

BROMOFORM EPA-8260A ND( <2) UG/L 5/24/00 LRK 
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• ANALYTICAL I *I lea M ¥ LABORATORIES, INC. 

CUENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CUENT CONTACT: TY SCHREINER 

CUENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
NMW-2 5/11/00 3:35PM 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* 

ISOPROPYLBENZENE EPA-8260A ND(<2) 

1, 1,2,2-TETRACHLOROETHANE EPA-8260A ND(<2) 

1,2,3-TRICHLOROPROPANE EPA-8260A ND( <2) 

3ROMOBENZENE EPA-8260A ND(<2) 

N-PROPYL BENZENE EPA-8260A ND( <2) 

2-CHLOROTOLUENE EPA-8260A ND(<2) 

1,3,S· TRIMl:THYLBENZENE EPA-8260A ND(<2) 

4-CHLOROTOLUENE EPA-8260A ND(<2) 

T·BUTYL BENZENE EPA-8260A ND(<2) 

1,2,4· TRIMETHYL BENZENE EPA-8260A ND(<2) 

S-BUTYL BENZENE EPA-8260A ND( <2) 

P-ISOPROPYL TOLUENE EPA-8260A 5 
1,3 DICHLOROBENZENE EPA-8260A ND( <2) 

1, 4-DICHLOROBENZENE EPA-8260A ND(<2) 

N-BUTYLBENZENE EPA-8260A ND(<2) 

1,2-DICHLOROBENZENE EPA-8260A ND(<2) 

1,2-DISROMO 3-CHLOROPROPANE EPA-8260A ND(<5) 

1,2,4· TRICHLOROBENZENE EPA-8260A ND( <2) 

HEXACHLOROl,3-BUTADIENE EPA-8260A ND( <2) 

NAPHTHALENE EPA-8260A ND(<2) 

1,2,3-TRICHLOROBENZENE EPA-8260A ND(<2) 

PCB-1016 EPA-8082 MOD ND(<0.1) 

PCB-1221 EPA-8082 MOD ND(<0.1) 

PCB-1232 EPA-8082 MOD ND( <0.1) 

PCB-1242 EPA-8082 MOD ND(<0.1) 

PCB-1248 EPA-8082 MOD ND(<0.1) 

PCB-1254 EPA-8082 MOD ND(<0.1) 

PCB-1260 EPA-8082 MOD ND( <0.1) 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

AcnON 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/L· 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 3 

6/20/00 
005064 

2 
5/12/00 

C142 

ANALYSIS 

DATE 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
S/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 

5/23/00 
5/23/00 
5/23/00 
5/23/00 
5/23/00 
5/23/00 
5/23/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
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1- =1 I CCI ANALYTICAL 
A = LABORATORIES, !NC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
NMW-2 5/11/00 3:35PM 

REVISED REPORT WITH UPDATED DATA 

.... "( .. 5 

::: ... 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/20/00 
005064 

2 
5/12/00 

C142 

ACilON ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DAT£ BY 

ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
SELENIUM 
SILVER 

EPA-7060 
EPA-6010 
EPA-6010 
EPA-6010 
EPA-7421 
EPA-7470 
EPA-6010 
EPA-6010 

ND(<0.005) MG/L 
0.008 MG/L 

ND(<0.005) MG/L 
ND(<0.01) MG/L 

0.020 MG/L 
ND(<.0002) MG/L 
ND(<0.05) MG/L 
ND(<0.007) MG/L 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS UNIDENTIFIED DIESEL RANGE PRODUCT 

5/22/00 
5/21/00 
5/21/00 
5/21/00 
5/23/00 
5/22/00 
5/21/00 
5/21/00 

" "ND" INDICATES ANAL YTE ANAL VZED FOR SlJT NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING UMIT IS GIVEN IN PARnlTliESES OR AS FOLLOWS: 

DIESEL RANi,E REPORTING LIMIT 1S 2SO UG/l 

LUBE OIL RANGE REPORTING UMIT IS 500 UG/L 

"' UNITS 1'0R All NON LIQUID SAMPLES ARE REPOIITT:0 ON A ORY WEIG!fT BASIS 

••• ACTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMETER OATA !SUSl:O FORAGENERAUY 

CONSISTENT APPLICATION. WHEN PROVIDED, THEY SHOULD SE USED AS GUlOEUNES ONLY. 

THE APPROPRIATE REGUlATORY OOOJMENT SHOULD BE CONSULTED BEFORE MAl(ING ANY 

IJEi.lSIONS BASED ON ANAL YTICAl DATA 

APPROVED BY: ---l,...c-"-v'-4)j,'-------

Page 4 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
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ANALYTICAL 1- 91 I CCI • = LABORATORlES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
SPA-1 5/11/00 4:30PM 

REVISED REPORT WITH UPDATED DATA 

.......... , ........ ,.(., .. .. 

ANALYTE METHOD RESULTS* 

TPH-DIESEL RANGE NWfPH-DX 640 
TPH-OIL RANGE NWfPH-DX 2500 

1JICHLORODIFLUOROMETHANE EPA-8260A ND( <2) 
CHLOROMETHANE EPA-8260A N0(<2) 
VINYL CHLORIDE EPA-8260A N0(<2) 
BROMOMETHANE EPA-8260A ND(<2) 
CHLOROETHANE EPA-8260A ND(<2) 
TRICHLOROFLUOROMETHANE EPA-8260A ND(<2) 
ACETONE EPA-8260A ND( <20) 
1, 1-DICHLOROETHENE EPA-8260A ND(<2) 
METHYLENE CHLORIDE EPA-8260A ND(<2) 
ACRYLONITRILE EPA-8260A ND{<5) 
METHYL T-BUTYL ETHER EPA-8260A ND(<2) 
TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2) 
1, 1-DICHLOROETHANE EPA-8260A ND(<2) 
2-BUTANONE EPA-8260A ND(<S) 
CIS-1,2-DICHLOROETHENE EPA-8260A ND{<2) 
2,2-DICHLOROPROPANE EPA-8260A ND{ <2) 
BROMOCHLOROMETHANE EPA-8260A ND(<2) 
CHLOROFORM EPA-8260A ND(<2) 
1,1,1-TRICHLOROETHANE EPA-8260A ND(<2) 
1, 1-DICHLOROPROPENE EPA-8260A ND(<2) 
CARBON TETRACHLORIDE EPA-8260A. ND(<2) 
1,2-DICHLOROETHANE EPA-8260A ND( <2) 
BENZENE EPA-8260A ND( <2) 
TRICHLOROETHENE EPA-8260A ND( <2) 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) 
DIBROMOMETHANE EPA-8260A ND( <2) 
BROMODICHLOROMETHANE EPA-8260A ND(<2) 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND( <2) 
4-METHYL-2-PENTANONE EPA-8260A ND( <5) 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 1 

6/20/00 
005064 

3 
5/12/00 

C142 

ANALYSIS 

DATE 

5/15/00 
5/15/00 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 

ANALYSIS 

BY 

CMH 
CMH 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1·=1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CUENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
SPA-15/11/004:30PM 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* 

TOLUENE EPA-8260A ND{<2) 
CIS-1,3-DICHLOROPROPENE EPA-8260A ND(<2) 
1,1,2-TRICHLOROETHANE EPA-8260A ND(<2) 
2-HEXANONE EPA-8260A ND(<S) 

1,3-DICHLOROPROPANE EPA-8260A ND(<2} 
TETRACHLOROETHYLENE EPA-8260A ND(<2} 
DIBROMOCHLOROMETHANE EPA-8260A ND(<2} 
1,2-DIBROMOETHANE EPA-8260A ND( <2) 
CHLOROSENZENE EPA-8260A ND( <2) 
1,1,1,2-TETRACHLOROETHANE EPA-8260A ND(<2) 
ETHYLBENZENE EPA-8260A ND( <2) 
M+P XYLENE EPA-8260A ND(<4) 

STYRENE EPA-8260A ND(<2) 
0-XYLENE EPA-8260A ND(<2) 
BROMOFORM EPA-8260A ND(<2) 
ISOPROPYLBENZENE EPA-8260A ND(<2) 
l, 1,2,2-TETRACHLOROETHANE EPA·8260A ND(<2) 
1,2,3-TRICHLOROPROPANE EPA-8260A ND(<2) 
BROMOBENZENE EPA-8260A ND(<2) 
N-PROPYL BENZENE EPA-8260A ND(<2) 
2-CHLOROTOLUENE 1:PA-8260A ND( <2) 
1,3,5-TRIMETHYLBENZENE EPA-8260A ND(<2) 
4-CHLOROTOLUENE EPA-8260A ND(<2) 
T-BUTYL BENZENE EPA-8260A ND( <2) 
1,2,4-TRIMETHYL BENZENE EPA-8260A ND( <2) 
S-BUTYL BENZENE EPA-8260A ND( <2) 
P-ISOPROPYLTOLUENE EPA-8260A ND( <2) 
1,3 DICHLOROBENZENE EPA-8260A ND( <2) 
1,4-DICHLOROBENZENE EPA-8260A ND( <2) 
N-BUTYLBENZENE EPA-8260A ND(<2) 
1,2-DICHLOROBENZENE EPA-8260A ND(<2) 
1,2-DIBROMO 3-CHLOROPROPANE EPA-8260A ND(<S) 

DATE: 
CCILJOB #: 

CCTL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITAT,ION #: 

ACTION 

UNITS** LEVEL*** 

UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 

Page 2 

6/20/00 
005064 

3 
5/12/00 

C142 

ANALYSIS 

DATE 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
S/24/00 
5/24/00 
5/24/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
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1- =1 I CCI ANALYTICAL • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336Tl-l STREET 
FEDERAL WAY, WA 98003 

CllENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
SPA-1 5/11/00 4:30PM 

REVISED REPORT WITH UPDATED DATA 

DATE: 
CCIL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/20/00 
005064 

3 
5/12/00 

C142 

··· · ................. ,··,·{) ... .-.:.: ... :•;!i!&dAt.~!i.w.:· ..... '"<)'.: .. ·: .... ·.» .,l··,, ':ir: ...... ~·· f ' .... t.T ;· .. :··:··:··· ·· -:':rt:·~ 
ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNITS** LEVEL**"' DATE BY 

1,2,4-TRICHLOROBENZENE EPA·8260A N0(<2) UG/L 5/24/00 LRK 

HEXACHLORO 1,3-BUTADIENE EPA·8260A N0(<2) UG/L 5/24/00 LRK 

NAPHTHALENE EPA·8260A ND{<2) UG/L 5/24/00 LRK 

l,2,3-TRICHLOROBENZEN E EPA-8260A ND(<2) UG/L 5/24/00 LRK 

PCB-1016 EPA-8082 MOD ND{<!) UG/L 5/23/00 LAH 
PCB-1221 EPA-8082 MOD ND(<l) UG/L 5/23/00 LAH 

PCB-1232 EPA-8082 MOD ND(<l) UG/L 5/23/00 LAH 

PCB-1242 EPA-8082 MOD ND(<l) UG/L 5/23/00 LAH 

PCB-1248 EPA-8082 MOD ND( <1) UG/L 5/23/00 LAH 

PCB-1254 EPA-8082 MOD ND(<l) UG/L 5/23/00 LAH 

PCB-1260 EPA-8082 MOD ND(<l) UG/l 5/23/00 LAH 

ARSENIC EPA-7060 ND(<0.005) MG/L 5/22/00 CMH 
BARIUM EPA-6010 0.089 MG/L 5/21/00 CMH 

CADMIUM EPA-6010 ND(<0.005) MG/L 5/21/00 CMH 

CHROMIUM EPA-6010 ND( <0.01) MG/L 5/21/00 CMH 

LEAD EPA-7421 0.026 MG/L 5/23/00 CMH 
MERCURY EPA-7470 ND(<.0002) MG/L 5/22/00 CMH 

SELENIUM EPA-6010 ND(<0.05) MG/L 5/21/00 CMH 

SILVER EPA-6010 ND(<0.007) MG/L 5/21/00 CMH 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS UNIDENTIFIED PRODUCT(S) SPANNING DIESEL AND OIL 

RANGE 
PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 

Page 3 
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1-=J jco ANALYTICAL 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
SPA-1 5/11/00 4:30PM 

REVISED REPORT WITH UPDATED DATA 

DATE: 
COL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/20/00 
005064 

3 
5/12/00 

C142 

ACTION ANALYSIS ANAL YSJS 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** DATE 

• "NO" INDICATES ANALYTE ANALVZED FOR BUT NOT DfTECTEO AT LEVEL ABOVE REPORTING UMIT. REPORTING l!Mrr IS GIVEN IN PARENTHESES OR AS FOLLOWS: 

DIESEL llANGf. REPORTING LIMIT IS 2SO UG/l 

LUBE OIL RANGE REPORTING UMIT IS 500 UG/l 

'• UNITS FOR All NON LIQUID SAMPLES ARE REPORTED ON A ORY WEIGHT BASIS 

'•• ACTIONS LEVELS ARE PROVIDED ONLY WHEN PARAMffiR DATA IS USED FOR A GENERALLY 

CONSISTEtlT APPllCAiJON. WHEN PROVIDED, 11-IEY SHOULD 13E USED AS GUIOEUNES ONLY. 

THE APPROPRIATE REGULAIORY DOCUMENT SHOULD BE CONSULTED BEFORE MAK.ING AfiY 

DECISIONS BASED ON ANALYTICAL DATA 

APPROVED BY: _[.....,;~{-1 ....... • _/ ____ _ 

Page4 

BY 
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ANALYTICAL 1- =1 ~ CCI M # LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA METALS 
NMW-2-15 5/9/00 11:25 

REVISED REPORT WITH UPDATED DATA 

DATE: 
CQLJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

................................... · •.. · • ••• '. .... · .... :;: ... "F"\' J,)A1fA:J{f§!l.tWl · '. ...... · .... ':''" ~·:~:':'?':fr::,,}'· .. 

ACTION 

ANALYTE METHOD RESULTS* UNITS** LEVEL*** 

TPH-DIESEL RANGE NWTP.H-DX 120 MG/KG 
TPH-OIL RANGE NWTPH-DX 490 MG/KG 

8IS(2·CHLOROETHYL)ETHER EPA-8270 ND( <100) UG/KG 
PHENOL EPA-8270 ND(<lOO) UG/KG 
2-CHLOROPHENOL EPA-8270 ND(<lOO) UG/KG 
1,3-DICHLOROBENZENE EPA-8270 ND(<lOO) UG/KG 
1,4-DICHLOROBENZENE EPA-8270 ND( <100) UG/KG 
1,2-DICHLOROBENZENE EPA-8270 ND(<lOO) UG/KG 
BENZYL ALCOHOL/2-METHYLPHEN EPA-8270 ND(<200) UG/KG 
BIS(2-CHLOROIS0PR0PYL)ETHER EPA-8270 ND( <100) UG/KG 
HEXACHLOROETHANE EPA-8270 ND(<lOO) UG/KG 
N-NITROSO·DI-N-PROPYLAMIN E EPA-8270 ND(<lOO) UG/KG 
4-METHYLPHENOL EPA-8270 180 UG/KG 

NITROBENZENE EPA-8270 ND(<lOO) UG/KG 

ISOPHORONE EPA-8270 ND(<lOO) UG/KG 

2-NITROPHENOL EPA-8270 ND( <100) UG/KG 
2,4-DIMETHYLPHENOL EPA-8270 ND(<100) UG/KG 
BENZOIC ACID EPA-8270 ND(<SOO) UG/KG 
B1S(2-CHLOROETH0XY)METHANE EPA-8270 ND( <100) UG/KG 
2,4-DICHLOROPHENOL EPA-8270 ND{<100) UG/KG 

1,2,4-TRICHLOROBENZENE EPA-8270 ND(<lOO) UG/KG 
NAPHTHALENE EPA-8270 240 UG/KG 
4-CHLOROANILINE EPA-8270 ND( <100) UG/KG 
HEXACHLOROBUTADIENE EPA-8270 ND( <100) UG/KG 
4-CHLOR0-3-METHYLPHENOL EPA-8270 ND{<lOO) UG/KG 

2-METHYLNAPHTHALENE EPA-8270 170 UG/KG 
HEXACHLOROCYCLOPENTADIENE EPA-8270 ND( <100) UG/KG 
2, 4,6-TRICHLOROPHENOL EPA·8270 ND(<100) UG/KG 
2,4,5-TRICHLOROPHENOL EPA-8270 ND( <100) UG/KG 
-2-CHLORONAPHTHANLENE EPA·8270 ND(<lOO) UG/KG 
2-NITROANIUNE EPA-8270 ND(<lOO) UG/KG 

Page 1 

6/20/00 
005064 

11 
5/12/00 

C142 

,,;,:,::~:;:;::: ,,::::::;,·, ... 
.................. . ::·.·f.,::: 

ANALYSIS ANALYSIS 

DATE BY 

5/16/00 CMH 
5/16/00 CMH 

5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 L.RK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 
5/22/00 LRK 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 ° FAX 425 259-6289 • Seattle 206 292-9059 



1- =1 I CCI ANALYTICAL 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CUENT CONTACT: TY SCHREINER 

CUENT PROJECT ID: 
CUENT SAMPLE ID: 

TACOMA METALS 
NMW-2-15 5/9/00 11:25 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* 

ACENAPHTHYLENE EPA-8270 680 
DIMETHYLPHTHALATE EPA-8270 ND(<100) 

2,6-DINITROTOLUENE EPA-8270 ND(<100) 

ACENAPHATHENE EPA-8270 190 

3-NITROANILINE EPA-8270 ND(<100) 

2, 4-DINITROPHENOL EPA-8270 ND(<1000) 

DIBENZOFURAN EPA-8270 340 
2,4-DINITROTOLUENE EPA-8270 ND(<lOO) 

4-NITROPHENOL EPA-8270 ND(<lOOO) 

FLUORENE EPA-8270 580 

4-CHLOROPHENYL-PHENYLETHER EPA-8270 ND( <100) 

DIETHYLPHTHALATE EPA-8270 ND(<lOO) 

4-NITROANIUNE EPA-8270 ND{ <100) 

4,6-0INITR0-2-METHYLPHENOL EPA-8270 ND(<1000) 

N-NITROSODIPHENYLAMINE EPA-8270 ND( <100) 

4-SROMOPHENYL-PHENYLETHER EPA-8270 ND(<lOO) 

HEXACHLOROBENZENE EPA-8270 ND(<lOO) 

PENTACHLOROPHENOL EPA-8270 ND(<1000) 

PHENANTHRENE EPA-8270 2400 

ANTHRACENE EPA-8270 730 

CARBAZOLE EPA-8270 230 
DI-N-BUTYLPHTHALATE EPA-8270 880 
FLUORANTHENE EPA-8270 3400 

PYRENE EPA-8270 3300 
BUTYLBENZYLPHTHALATE EPA-8270 14000 

3,3'-DICHLOROBENZIDINE EPA-8270 ND(<lOO) 
BENZO[A]ANTHRACENE EPA-8270 1900 

CHRYSENE EPA-8270 2000 
BIS( 2-ETHYLHEXYL )PHTHALA TE EPA-8270 800 

Dl-N-OCTYLPHTHALA TE EPA-8270 ND( <100) 

BENZO(B]FLUORANTHENE EPA-8270 1900 

BENZO[KJFLUORANTHENE EPA-8270 1700 

DATE: 
COLJOB #: 

COL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

Page 2 

6/20/00 
005064 

11 
5/12/00 

C142 

ANALYSIS 

DATE 

5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/23/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 
5/22/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
lRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 " fAX 125 259-6289 • Seattle 206 292-9059 



W ANALYTICAL 1- =1 I CCI 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TACOMA METALS 
NMW-2-15 5/9/00 11:25 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* 

BENZO[AJPYRENE EPA-8270 2000 
!NDENO[l,2,3-CD]PYRENE EPA-8270 760 
DIBENZ[A,H]ANTHRACENE EPA-8270 310 
BENZO[G,H,I]PERYLENE EPA-8270 690 

DATE: 
CCIL JOB#: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

6/20/00 
005064 

11 
5/12/00 

(142 

ANALYSIS 

DATE 

5/22/00 
5/22/00 
5/22/00 
5/22/00 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS UNIDENTIFIED PRODUCT WHICH IS UKELY BUNKER FUEL 
OR UNIDENTIFIED PRODUCT(S) SPANNING DIESEL AND OIL RANGE 

• ·'ND" IND!CATF.S ANAL YTE ANALYZED fOR 8UT NOT DETECTED AT LEVEL ABOVE REPORTING mm. REPO!mNG LIMIT IS GIVEN IN PARENTHESES OR AS FOLLOWS: 

DIESEL RANGE REPORTING LIMIT IS 2S MG/KG 

LUBE OIL RANGE REPORTING LIMlf 15 50 MG/KG 

• • UNITS FOR ALL NON UQUIO SAMPLES ARE REPORTED ON A. ORY Wf.lGHT BIISIS 

••• ACTIONS lfVELS ARE PROVIDEO ONLY WHEN PARAMETER DATA IS USED FORA GENERALLY 

CONS1STENT APPL1CATION. WHEN PROVIDED, THEY SHOULD 8E USED AS GUIDELINES ONLV. 

THE AWROPIUATE REGULATORY OOCUMEITT' SHOULD SE CONSUL TED BEFORE Mil.KING ANV 

DECISIONS BASED ON ANALYTICAL DATA 

APPROVED BY: _...\_A~/)-'-"J'-.,-----

Page 3 
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= ANALYTICAL 

-

CCI 

M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CUENT SAMPLE ID: 

lY SCHREINER 

TACOMA METALS 
NMW-2-15 5/9/00 11:25 

REVISED REPORT WITH UPDATED DATA 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

REPORTING 

ANALYTE METHOD RESULTS* UNITS** LIMIT 

EXTRAcrABLEPETROLEUM HYDROCARBONS 

CB-ClO AUPHATICS WDOE-EPH u MG/KG 6 

>C10-C12 AUPHATICS WDOE-EPH u MG/KG 6 

>C12-C16 AUPHATICS WDOE·EPH 26 MG/KG 6 

>C16-C21 ALIPHATICS WDOE·EPH 49 MG/KG 6 

>C21·C34 AUPHATICS WDOE·EPH 58 MG/KG 6 

>C10-Cl2 AROMATICS WDOE·EPH u MG/KG 6 

>C12-Cl6 AROMATICS WDOE-EPH 13 MG/KG 6 

>C16-C21 AROMATICS WDOE-EPH 60 MG/KG 6 

>C21-C34 AROMATICS WDOE-EPH 100 MG/KG 6 

TOTAL AUPHATICS 140 MG/KG 15 

TOTAL AROMATICS 180 MG/KG 12 

SURROGATES %RECOVERY 

(25 88 

P-TERPHENYL 73 

6/20/00 
005064 

11 
5/12/00 

C142 

NOTE: TOTAL ALIPHATICS AND AROMATICS ARE BASED ON EC RANGE "U" RESULTS SUMMED AT 1/2 OF RPT LIMIT 

·• "U" INDICATF.S ANAL YTE NOT DEHCl"ED AT LEVELAB0Vf REPORTING LIMIT 

" UNITS fOR ALL NON UQUID SAMPLf.S ARE REPORTfO ON A ORY WEIGHT BASIS 

,'· l 

ANALYSIS 

DATE 

5/18/00 
S/18/00 
5/18/00 
5/18/00 
5/18/00 
S/19/00 
5/19/00 
5/19/00 
5/19/00 

r- ii )1 

APPROVED BY: ___,_\ ~· .!._i /i-=;f_" _ _ _ _ _ _ 

Page 1 
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ANALYTICAL 1- =1 I CCI I = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS DATE: 6/20/00 
530 SOUTH 336TH STREET CCIL JOB#: 005064 
FEDERAL WAY, WA 98003 CCIL SAMPLE #: 14 

DATE RECEIVED: 5/12/00 
WDOE ACCREDITATION #: C142 

CLIENT CONTACT: lY SCHREINER 

CLIENT PROJECT JD: TACOMA METALS' 
CLIENT SAMPLE ID: NMW-3-10 5/9/00 1:55 

REVISED REPORT WITH UPDATED DATA 

.................. 
:, 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD ·RESULTS* UNITS** LEVEL*** DATE BY 

TPH·DIESEL RANGE NWT.PH-DX 170 MG/KG 5/16/00 CMH 
TPH-OIL RANGE NWTPH-DX 65 MG/KG 5/16/00 CMH 

MOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS UNIDENTIAED PRIMARILY EARLY DIESEL RANGE PRODUCT 

• "NO" INDICATES ANALVTE ANALY2EO FOR &UT NOT DETECTED AT LEVEL A80VE REPORTING LIMIT. REPORTING UMIT IS GIVEII IN PARENTHESES OR AS FOLLOWS: 

DIESEL RANGE REPORllNG UMIT IS 25 MWKG 

LUSE Oil RANGE REPORTING UMIT JS 50 MG/KG 

• • UNITS FOR ALL NON LIQUID SAMPl.FS ARE REPORTED ON A ORY WEIGHT BASIS 

••• AffiONS LEVELS ARE PROVlOEO ONLY WHEN PARAMETI;R DATA IS USED FOR A GENERAU.Y 

CONSISTENT APPLICATION. WHEN PROVIDED, THEY SHOULD BE USED AS GUIDELINES ONLY. 

THE APPROPRII\TE REGUIATOR'' OOOJMENT SHOULD ~E CONSUL TEO BEFORE MAKING ANY 

OEC1Sl0N5 BASED ON ANAI.YTl,Al DATA 

APPROVED BY: _ \,.,.._~•c.;.;l{J,',lf. .. Jr ____ _ 

Page 1 
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R ANALYTICAL I =1 I CCI • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: NMW-3 5/12/00 11:25PM 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* 

TPH-DIESEL RANGE NWTPH-DX 4100 

TPH-OIL RANGE NWTPH-DX ND 

NAPHTHALENE EPA-8270 6200 
ACENAPHTHYLENE EPA-8270 SIM 2.1 
ACENAPHATHENE EPA-8270 SIM 130 
FLUORENE EPA-8270 SIM 68 
PHENANTHRENE EPA-8270 SIM 50 
ANTHRACENE EPA-8270 SIM 38 
FLUORANTHENE EPA-8270 S1M 3.9 
PYRENE EPA-8270 SIM 2.5 
BENZO[A]ANTHRACENE EPA-8270 SIM 0.30 
CHRYSENE EPA-8270 S1M 0.32 
BENZO[B]FLUORANTHENE EPA-8270 SIM 0.05 
BENZO[K)FLUORANTHENE EPA-8270 SIM 0.06 

BENZO(A)PYRENE EPA-8270 SIM 0.06 
INDENO[ 1,2,3-CD )PYRENE EPA-8270 SIM ND(<0.02) 

DIBENZ[A,H]ANTHRACENE EPA-8270 SIM ND(<0.02) 
BENZO[G,H,I)PERYLENE EPA-8270 SIM ND(<0.02) 

DICHLORODIFLUOROMETHANE EPA-8260A ND(<2) 
CHLOROMETHANE EPA-8260A ND(<2) 
VINYL CHLORIDE EPA-8260A ND(<2) 
BROMOMETHANE EPA-8260A ND(<2) 
CHLOROETHANE EPA-8260A ND( <2) 
TRICHLOROFLUOROMETHANE EPA-8260A ND( <2) 

ACETONE EPA-8260A ND(<20) 
1,1-DICHLOROETHENE EPA-8260A ND( <2) 
METHYLENE CHLORIDE EPA-8260A ND(<2) 

ACRYLONITRILE EPA-8260A ND(<S} 
METHYL T-BUTYL ETHER EPA-8260A ND(<2) 
TRANS-1,2-DICHLOROETHENE EPA-8260A ND(<2) 

DATE: 
CCTLJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L ~ 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 

Page 1 

6/20/00 
005064 

16 
5/12/00 

C142 

ANALYSIS 

DATE 

5/16/00 
5/16/00 

5/26/00 
5/25/00 
5/25/00 
5/25/00 
5/25/00 
5/25/00 
5/25/00 
5/25/00 
5/24/00 
5/24/00 
S/24/00 
5/24/00 
5/24/00 
5/24/00 
S/24/00 
5/24/00 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
S/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 

ANALYSIS 

BY 

CMH 
CMH 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
I.J{K 
LRK 
LRK 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

3229 Pine St. 0 Everett, W/\ 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



1- =1 I CCI ANALYTICAL • = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: NMW-3 5/12/00 11:25PM 

REVISED REPORT WITH UPDATED DATA 

ANALYTE METHOD RESULTS* 

1, 1-DICHLOROETHANE EPA-8260A ND(<2) 
2-BUTANONE EPA-8260A ND(<S) 
CIS-1,2-DICHLOROETHENE EPA-8260A ND(<2) 
2,2-DICHLOROPROPANE EPA-8260A ND(<2) 
BROMOCHLOROMETHANE EPA-8260A ND(<2) 
CHLOROFORM EPA-8260A ND(<2) 
1, 1, 1-TRICHLOROETHANE EPA-8260A ND(<2) 
1, 1-DICHLOROPROPENE EPA-8260A ND(<2) 
CARBON TETRACHLORIDE EPA-8260A ND(<2) 
1,2-DICHLOROETHANE EPA-8260A ND( <2) 

BENZENE EPA-8260A 23 
TRICHLOROETHENE EPA-8260A ND(<2) 
1,2-DICHLOROPROPANE EPA-8260A ND(<2) 

DIBROMOMETHANE EPA-8260A ND(<2) 
BROMODICHLOROMETHANE EPA-8260A ND(<2) 
TRANS-1,3-DICHLOROPROPENE EPA-8260A ND{<2) 
4-METHYL-2-PENTANONE EPA-8260A ND(<S) 

TOLUENE EPA-8260A 47 
ClS-1,3-DICHLOROPROPENE EPA-8260A ND( <2) 
1, 1,2-TRICHLOROETHANE EPA-8260A ND( <2) 
2-HEXANONE EPA-8260A ND(<S) 
1,3-DICHLOROPROPANE EPA-8260A ND(<2) 
TETRACHLOROETHYLENE EPA-8260A ND(<2) 
DIBROMOCHLOROMETHANE EPA-8260A ND(<2) 
1,2-DIBROMOETHANE EPA-8260A ND( <2) 
CHLOROBENZENE EPA-8260A ND( <2) 
1,1,1,2-TETRACHLOROETHANE EPA-8260A ND(<2) 

ETHYLBENZENE EPA-8260A 220 
M+P XYLENE EPA-8260A 590 
STYRENE EPA-8260A ND(<20) 
0-XYLENE EPA-8260A 290 
BROMOFORM EPA-8260A ND(<2) 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

ACTION 

UNITS** LEVEL*** 

UG/L 
UG/L 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/l 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 

Page 2 

6/20/00 
005064 

16 
5/12/00 

C142 

ANALYSIS 

DATE 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/25/00 
5/25/00 
5/25/00 
5/25/00 
5/24/00 

.. , ...... ... _ ..... >«< ... .. . ::: · ; 
..... ~; 

ANALYSIS 

BY 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 e Seattle 206 292-90.',9 



1· =1 I CCI ANALYTICAL 
M = LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: 

CLIENT PROJECT ID: 
CLIENT SAMPLE ID: 

TY SCHREINER 

TACOMA MEfALS 
NMW-3 5/12/00 11:25PM 

REVISED REPORT WITH UPDATED DATA 

...... .,)., .. , .. 

DATE: 
CCILJOB #: 

CCIL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/20/00 
005064 

16 
5/12/00 

C142 

~ X AA\ ,:;:, , '?'f,,,· C. 
•;·::::?:: · -

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNrTS** LEVEL*** DATE BY 

ISOPROPYLBENZENE 
1, 1,2,2-TITRACHLOROETHANE 
1,2,3-TRICHLOROPROPANE 
BROMOBENZENE 
N-PROPYL BENZENE 
2-CHLOROTOLUENE 
1,3,5-TRIMETHYLBENZENE 
4-CHLOROTOLUENE 
T-BUTYL BENZENE 
1,2,4-TRIMETHYL BENZENE 
S·BUTYL BENZENE 
P-ISOPROPYL TOLUENE 
1,3 DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
N-BUTYLBENZENE 
1,2-DICHLOROBENZENE 
1,2-DIBROMO 3-CHLOROPROPANE 
1,2,4-TRICHLOROBENZENE 
HEXACHLOROl,3-BUTADIENE 
NAPHTHALENE 
1,2,3· TRICHLOROBENZENE 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-82.60A 
EPA-8260A 
EPA-8260A 
EPA-82.60A 
EPA-82.60A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 
EPA-8260A 

EPA-8082 MOO 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 
EPA-8082 MOD 

58 
ND(<2) 
ND(<2) 
ND(<2) 
ND{<2) 
ND{<2) 

120 
ND{<2) 
ND{<2) 
ND(<2) 
ND(<2) 

38 
ND(<2) 
ND( <2) 

10 
ND( <2) 
ND(<S) 
ND(<2) 
ND(<2) 

2000 
ND(<2) 

ND(<l) 
ND( <20) 
ND(<5) 
ND(<l) 
ND(<l) 
ND(<l) 
ND( <1) 

UG/L 
UG/L 

UG/l 
UG/l 
UG/L 
UG/l 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Page 3 

5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/24/00 
5/25/00 
5/24/00 

5/23/00 
5/23/00 
5/23/00 
5/23/00 
5/23/00 
5/23/00 
5/23/00 

LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 
LRK 

LAH 
LAH 
LAH 
LAH 
LAH 
LAH 
LAH 

3229 Pine St. • Everett, WA 98201 • 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



ANALYTICAL 1- =1 I CCI --= LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 
CLIENT SAMPLE ID: NMW-3 5/12/00 11:25PM 

REVISED REPORT WITH UPDATED DATA 

DATE: 
CCILJOB #: 

CCTL SAMPLE #: 
DATE RECEIVED: 

WDOE ACCREDITATION #: 

6/20/00 
005064 

16 
5/12/00 

C142 

ACTION ANALYSIS ANALYSIS 

ANALYTE METHOD RESULTS* UNfTS** LEVEL*** DATE 

ARSENIC EPA~7060 ND(<0.005) MG/L 5/22/00 

BARIUM EPA-6010 O.Q15 MG/L 5/21/00 

CADMIUM EPA-6010 ND{<0.005) MG/L 5/21/00 

CHROMIUM EPA-6010 ND.(<0.01) MG/L 5/21/00 

LEAD EPA-7421 0.006 MG/L 5/23/00 

MERCURY EPA-7470 ND(<.0002) MG/L 5/22/00 

SELENIUM EPA-6010 ND(<0.05) MG/L 5/21/00 

SILVER EPA-6010 ND(<0.007) MG/l 5/21/00 

NOTE: CHROMATOGRAM INDICATES SAMPLE CONTAINS UNIDENTIFIED DIESEL RANGE PRODUCT. RESULT MAY 
BE BAISED HIGH DUE TO END OF VOLATILE RANGE PRODUCT ELUTING IN DIESEL RANGE 

PCB REPORTING LIMIT RAISED DUE TO MATRIX INTERFERENCE 

• ··No·· INDICATES ANAlYTE ANALY2ED FOR BUT NOT DETECTED AT LEVEL ABOVE REPORTING LIMIT. REPORTING LIMIT IS GIVEN IN PARENTHESES OR AS FOLLOWS: 

DIESEL R/\NGE REPORTING LIMIT IS 2SO UG/l 

lUi!E Oil RANGE REPORTING UMIT 15 500 UG/l 

• • UNITS FOR Al.l NON UQUIO SAMPI F.$ ARE REPORTcO 011 A ORY WEIGHT OASIS 

••• AmON~ LEYEL5 ARE PROVIOEO ONLY WHEN PARAMETI;R DATA ISUSED FORA GENERALLY 

CONSlS I ~NT APPLICATION. WHEN PROVIDED, THEY SHOUlD BE USED /15 GUIDELINES ONLY 

THf. APPROPRIATc REGULATORY DOCUMENT SHOULD EIE CONSULTI:D BEFORE MAl<lNG Al'IY 

DECISIONS BASED ON ANALYTICAL DATA 

r f, 

APPROVED BY: __,,_,\_'-"-,V-'-+/ ,j_,,. ____ _ 

Page4 

BY 

CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 
CMH 

3229 Pine St. • Everett, WA 98201 " 425 252-2620 • FAX 425 259-6289 • Seattle 206 292-9059 



1- =1 I CCI ANALYTICAL 
M ¥ LABORATORIES, INC. 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

REVISED REPORT WITH UPDATED DATA 

DATE: 
CCILJOB #: 

DATE RECEIVED: 
WDOE ACCREDITATI.ON #: 

SURROGATE RECOVERY 

CCIL SAMPLE JD 

005064-01 

005064·01 

005064-01 

005064-01 

005064-01 

005064-01 
005064-01 

005064·02 

005064-02 

005064-02 

005064-02 

005064-02 

005064-02 

005064-02 

005064-03 

005064-03 

005064-03 

005064-03 

005064-03 

005061-03 

005064-11 

005064·11(5/22/00 DATA) 

005064·11(5/22/00 DATA) 

005064·11(5/22/00 DATA) 

005064· 1 l(S/22/00 DATA) 

ANALYTE 

NWTPH·DX 
EPA-8270 SIM 

EPA·8260A 
EPA-8260A 
EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH·DX 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA·8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH·DX 

EPA·8260A 

EPA·8260A 

EPA·8260A 

EPA-8082 MOD 

EPA-8082 MOD 

NWTPH-DX 

EPA-8270 

EPA-8270 

EPA-8270 

EPA-8270 

SUR ID 

C25 
TERPHENYL·dl 4 

l,2-0CE-d4 
TOLUENE-dB 

4-BFB 
TCMX 
DBC 

C25 
TERPHENYL ·d 14 

l,2·DCE-d4 

TOLUENE-dB 

4-BFB 

TCMX 
DBC 

C25 
1,2-DCE-d4 

TOLUENE·d8 

4-BFB 

TCMX 
DBC 

C25 

2-FLUOROPHENOL 

PHENOL-dS 

NITROBENZENE·dS 

2-FLUOROBIPHENYL 

Page 1 

6/20/00 
005064 

5/12/00 
C142 

%RECV 

78 
113 

108 
105 

104 
57 
72 

96 
77 

112 

104 

95 
61 

68 

98 
104 

102 
99 
60 

64 

125 

58 

63 

55 

63 
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CCI 
ANALYTICAL --= LABORATORIES, I NC. 

.. ...... ... :: :: ..... ,.... . : . ..... : ..... ·~AmD.Afif--eym .. , .. , .. .. : .............. ::: : :::::. :.·:: ·::::::::::.· ..... . : ·:::::::; . •···· ········ ... 
; 

CLIENT: KENNEDY/JENKS CONSULTANTS 
530 SOUTH 336TH STREET 
FEDERAL WAY, WA 98003 

CLIENT CONTACT: TY SCHREINER 

CLIENT PROJECT ID: TACOMA METALS 

REVISED REPORT WITH UPDATED DATA 

DATE: 
COLJOB #: 

DATE RECEIVED : 
WDOE ACCREDITATION # : 

... · ... · ...................... ····· ... · ................ j 0.~'t¢'d.~m~Wk'ID1$UJ;,1S: .;::..· ... '.'.......... ..... ... .. . 

SURROGATE RECOVERY 

CC[L SAMPl.E ID 

005064-11(5/22/00 DATA) 

005064-11(5/22/00 DATA) 

005064-11(5/23/00 DATA) 

.005064-11(5/23/00 DATA) 

005064-11(5/2.3/00 DATA) 

005064-11(5/23/00 DATA) 

005064-11(5/23/00 DATA) 

005064-11(5/23/00 DATA) 

005064-14 

005064-16 

005064-16(5/26/00 DATA) 

005064-16(5/24/00 DATA) 

005064-16(5/25/00 DATA) 

005064-16(5/24/00 DATA) 

005064-16(5/24/00 DATA) 

005064-16(5/24/00 DATA) 

005064-16(5/25/00 DATA) 

005064-16(5/25/00 DATA) 

005064-16(5/25/00 DATA) 

005064-16 

005064-16 

A.HALYTE 

EPA-8270 

EPA-8270 

EPA-8270 

EPA-8270 

EPA-8270 

EPA-8270 

EPA-8270 

EPA-8270 

NWTPH-DX 

NWTPH-DX 

EPA-8270 

EPA-8270 S[M 

EPA-8270 SIM 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8260A 

EPA-8082 MOD 

EPA-8082 MOD 

.. SURROGATE DILUTED our OF CALIBRATION RANGE 

'"* SURROGATE DATA UNUSEABLE DUE TO MATRIX INTERFERENCE 

SUR JD 

2,4,6-TRIBROMOPHENOL 

TERPHENYL-d 14 

2-FLUOROPHENOL 

PHENOL·dS 

NITROBENZENE-dS 

2-FLUOROBIPHENYL 

2, 4,6-TRIBROMOPH ENOL 

TERPHENYL-d14 

C25 

C25 

TERPHENYL·d14 

TERPHENYL ·dl 4 

TERPHENYL-d14 

1,2-DCE·d4 

TOLUENE-dB 

4-BFB 

l,2-DCE·d4 

TOLUENE·d8 

4-BFB 

TCMX 

DBC 

6/20/00 
005064 

5/12/00 
C142 

?,, : ':,: .(' H " . 

• • •••••• • ,, ,, h ....... .... .... . 

0/o RECV 

75 

80 

* 
* 
* 
* 
* 
* 

105 

105 

* 
86 

* 
114 

100 

132** 

106 

110 

103 

** 
75 

r_}/\l_ 
APPROVED BY:_c........._ \._Ii_,~"---------
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CCI Analytical Laboratories, Inc. 
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CCI Analytical Laboratories, Inc. 
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Everett, WA 98201 
Phone (425) 252-2620 

Chain Of Custody/ 
Laboratory Analysis Request 

CCI Job# (Laboratory Use Only) 
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S Analytical Resources, Incorporated 
Analytical ,Chemists and Consultants 

18, December, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: CM51 

Dear Ty: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Thirteen water samples. were received in good condition on November 
22, 2000. 

Samples were analyz.ed for volatile organic compounds referencing EPA 8260, PCBs 
referencing EPA 8082, total and dissolved metals referencing EPA 6010/7471 and PAH by 
GC/MS-SIM. Total diesel and motor oil range hydrocarbons were determined referencing 
WDOE method NWTPH-Dx and gasoline range hydrocarbons by WDOE method NWTPH
G. 

All samples were run as concentra;ed as possible for volatile organic's to provide the lowest 
possible detection limits for the undetected anf.1.lytes. Some samples required one to two 
rcrW1s using a smaller sample size in order to quantitate all target analytes within the linear 
range of the GC/MS. The required reporting limit for this project is 0.2 ppb, this level was 
not achievable for two samples (C & F) at a 20 ml purge. Naphthalene exceeded QC limits 
in the matrix spike/matrix spike duplicate due to high level of the target analyte in the native 
sample. Please see LSC's for QC acceptance criteria. 

Methylene Chloride was detected in the 11/28/00 volatile Organics method blank. There 
were no associated sample results above the detection limit associated with this method 
blank. 

No other analytical complications were noted. Quality control analysis resuJts are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convemence. 

Sincerely, 

ANALYTICAL RESOURCES, lNC. 

~~t;;yi~ct'""--' 
Project Manager 
susan@arilabs.com 

Enclosures 

RECEIVED 

DEC 1 9 2000 
.,,. N . K/J Federal Way Nu o/File _______ _ 
Route 
Retum,-:Tcr,;o/By::;;;:::-------

333 Ninth Avenue North e Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 
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Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

ORGANIC COMPOUND 
DATA REPORTING QUALIFIERS 

U Indicates the compound was undetected at the reported 
concentration. (Same as ND). 

J Indicates an estimated concentration when the value is less than 
the calculated reporting limit. 

D Indicates the surrogate/spike(s) was not detected, due to 
dilution of extract. 

NR Indicates the surrogate recovery cannot be reported due to 
matrix interference. 

E Indicates a value above the linear range of the detector. 
Sample dilution required. 

S Indicates no value reported due to saturation of the detector. 
Sample dilution required. 

NA Indicates compound not analyzed for. 

M Indicates an estimated value of analyte found and confirmed by 
analyst but with low spectral match. 

B Indicates possible/probable blank contamination. Flagged 
when the analyte is detected in the blank as well as the 
sample. 

Y Indicates raised reporting limit due to background interference or 
to activity on the instrument. Compound is still not detected at or 
above the raised level. 
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WATER VOLATILE SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: Waters mt QC Report No: 

Lab ID Client ID DCB TOL BFB DCB 

113000MB Method Blank 98% 99% 102% 99% 

CMSlA-RE NMW-4 97% 101% 100% 99% 

CM51A-MS NMW-4 103% 101% 105% 102% 

CM5lA-MSD NMW-4 103% 101% 102% 100% 

CMSlLCS Lab Cntrl Sampl.e 101% 100% 100% 100% 

CMSlB-DL NMW-5 102% 100% 102% 99% 

112900MB Method Blank 95% 98% 96% 98% 

CMSlC NMW-6 96% 100% 99% 99% 

CMSlLCS Lab Cntrl Sample 100% 103% 97% 98% 

CM51D-DL NMW:-3 94% 100% 102% 100% 

CMS1D-DL2 NMW-3 99% 99% 103% 100% 

120600MB Method Blank 96% 97% 101% 101% 

CMSlE-DL NMW-300 96% 100%- 102% 97% 

CM51E-DL2 NMW-300 95% 97% 100% 100% 

CMSlLCS Lab Cntrl Sample 98% 100% 101% 100% 

CMSlF NMW-2 98% 100% 103% 100% 

CMSlH-RE MW-6 99% 99% 99% 100% 

CMSl.J-RE NMW-l. 97% 101% 98% 99% 

LCS/MB LIMITS QC LIMITS 
(DCE) = l,2-Dichloroethane-d4 (70-130) (70-130) 

(TOLi = Toluene-dB (70-130) (70-130) 

(BFB) = Bromofluorobenzene (70-130) (70-130) 

(DCB) = 1,2-Dichlorobenzene-d4 (70-130) (70-130) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

FORM-II VOA-1 

CM51 

ANALYTICAL . 
RESOURCES 'eJ 
INCORPORATED 

TOT OUT 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 
0 
0 

0 

0 
0 
0 



WATER VOLAT~LE SYS~BM MONITOR~NG COMPOUND SUMMARY 

Matrix: Water (Low Level) QC Report No: 

Lab ID Client ID DCB TOL BFB DCB 

CMSlA NMW-4 104% 96% 98% 96% 

CM51B NMW-5 96% 91% 96%: 106% 

CM51D NMW-3 92% 96% 120% 128% 

CMSlE NMW-300 92% 96% ll.2% 127% 

120300MB Method Blank 97% 103% 101% 102% 

CM51G MW-5 93% 101% 100% 94% 

CMSlLCS Lab Cntrl Sample 100% 102% 98% 95% 

CMSlH MW-6 83% 91% 66% 101% 

CMSlI MW-2 98% 106% 109% 98% 

CMSlJ NMW-1 91% 92% 91% 100% 

CMSl.K MW-7 95% 98% 107% 106% 

CMSlL MW-1 96% 99% 101% 99% 

112800MB Method Blank 107% 98% 90% 107% 

CM51Y Trip Blank 109% 98% 92% 101% 

CMSlLCS Lab Cntrl Sample 102% 97% 97% 102% 

LCS/MB LIMITS QC LIMITS 
(DCE) = 1,2-Dichloroethane-d4 (70-130) (70-130) 

(TOL) = Toluene-dB (70-130) (70-130) 

(BFB) Bromofluorobenzene (70-130) (70-130) 

(DCB) :,: l,2-Dichlorobenzene-d4 (70-130) (70-130) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

FORM-II VOA-l 

CMSl 

TOT 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

OUT 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 

0 



ORGANICS ANALYS~S DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 112800MB 
LIMS ID: 00-22674 
Matrix.: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: NA 
Date Received: NA 

Instrument: FINN3 
Date Analyzed: 11/28/00 16:32 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS Number Anal:;lte 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-S trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
73.-55-6 1,1,1-Trichloroethane 
56-23-5 carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
J.0061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u g /L 
0.2 U 
0.2 u 
0.2 u 
0.2 u 
0.4 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.5 u 
1.0 u 
1.0 U 

0.2 U 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.4 u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 

Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 112800MB 

LIMS ID: 00-22674 

Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: NA 
Date Received: NA 

Instrument: FINN3 

Date Analyzed: 11/28/00 16:32 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 

74-96-4 
107-13-1 

563-58-6 
74-95-3 
630-20-6 

96-12-8 
96-18-4 

110-57-6 
108-67-8 

95-63-6 
87-68-3 

106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-B 

103-65-1 

108-86-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 
99-87-6 

104-51-B 

120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 

1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

l,2,3~Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
i,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 

2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-lsopropyltoluene 
n-Butylbenzene 

1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 
d8-Toluene 
Bromofluorobenzene 

d4-1,2-Dichlorobenzene 

FORM-1 

107% 

97.5% 
90.5% 

107% 

u g/L 
0.2 U 

0.2 U 

0.2 U 
0.2 U 

5.0 U 
0 .2 U 

0 .2 U 

1. 0 U 

0 .2 U 

0.2 U 

0.2 U 

1.0 U 

0.5 U 

1.0 U 

0.2 U 

0.2 U 
0.5 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 
0 .2 U 

0.2 U 

0.2 U 

0.2 U 
0.2 U 
0.2 U 

0.2 U 

0.2 U 
0.5 U 
0.5 U 

0.5 U 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge~ Trap GC/MS 
Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 112900MB 
LIMS ID: 00-22652 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 12/14/0o 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 
Date Analyzed: 11/29/00 12:04 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01- 5 
79-01-6 
124-48-1 
79-00-5 
7:1.-43-2 
10061-02-6 

110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK} 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/L 
1.0 U 
1.0 U 

1.0 U 

1.0 U 
2.0 U 
5.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 
1.0 U 

5.0 U 

J..0 U 
1.0 U 

5.0 U 
1.0 U 

1.0 U 

1.0 U 

l.O U 
1.0 U 

1.0 U 
1.0 U 

1.0 U 
5.0 U 
1.0 U 

5.0 U 
5.0 U 
J..O U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

2.0 U 

1.0 U 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 112900MB 
LIMS ID: 00-22652 
Matrix: Water 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 

Tacoma Metals 
996098.00 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

NA 
NA 

Instrument: NT3 Sample Amount: 

Date Analyzed: 11/29/00 12:04 Purge Volume: 

5.00 mL 
5.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
l.07-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 

630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 

74-97-5 
594.-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 

91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 

Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 

Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
l,2,3-1'richlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 94.8% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

98.2% 
96.1% 
97.5% 

u g /L 
1.0 U 

1.0 U 
1.0 U 
1.0 U 

50 U 

1.0 U 

2 .0 U 
5.0 U 
1.0 U 

1.0 U 

1.0 U 

5.0 U 
3.0 U 
5.0 U 

1.0 U 
1.0 U 
5.0 U 

1.0 U 
1.0 U 

1. 0 U 

1. 0 U 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

5.0 U 
5.0 U 
5.0 U 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample Nos Method Blank 

Lab Sample ID: 113000MB 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

99609B.OO 

Data Release Authorized:,;#$ 
Reported: 12/14/00 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 
Date Analyzed: 11/30/00 11:45 

Sample Amount: s.oo mL 

Purge Volume: 5.0 mL 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71.-55-6 
56-23-S 
108-05-4 
75-27-4 
78-87-5 
10061-01-S 
79-01-6 
124-4S-l 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 

108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 

75-69-4 
76-13-1 
1330-20-7 

Analyte 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethar1e 
l,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

u g/L 
1.0 U 

1. 0 U 
1.0 U 
LO U 

2.0 U 
5.0 U 
1.0 U 

1.0 U 

1.0 U 
1.0 U 

1.0 U 
1.0 U 

1.0 U 

5.0 U 

1.0 U 
1.0 U 

5 .0 U 
1.0 U 

1.0 U 

1.0 U 

l. 0 U 

1.0 U 
1.0 U 

1..0 U 
1.0 U 

5.0 U 

1.0 U 

5.0 U 
5.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

2.0 U 
1.0 U 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 113000MB 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:j?f1 
Reported: 12/14/00 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 
Date Analyzed: 11/30/00 11:45 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

98 . 1% 
99 .1% 

102% 
98.7% 

u g /L 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

sou 
1.0 U 

2.0 U 

5.0 U 
1.0 U 
1.0 U 
1. 0 U 

5.0 U 
3.0 U 

5.0 U 
1.0 U 

1.0 U 

5.0 U 

1.0 U 

1.0 U 
1.0 U 

1. 0 U 

1. 0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

5.0 U 

5.0 U 

5.0 U 

ANALYTICAL ,& 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No; Method Blank 

Lab Sample ID: 120300MB 
LIMS ID: 00-22656 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: NA 
Date Received: NA 

Instrument: FINN3 
Date Analyzed: 12/03/00 15:57 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS Number Anal~te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
l.0061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-He:x:anone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-S Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u g /L 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
1. 0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
l..O u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.5 u 
1.0 u 
1. 0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.4 u 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Vo1atiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No; Method Blank 

Lab Sample ID: 120300MB 
LIMS ID: 00-22656 
Matrix: Water 

QC Report No: 
Project: 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

. .£f/j Data Release Authorized~}" Date Sampled: NA 
Reported: 12/14/00 Date Received: NA 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 12/03/00 15:57 Purge Volume: 

20.0 mL 

20.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-9 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,S-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotol•.iene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 96 . 8% 
d8-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

103% 
101.% 

102% 

ug /L 
0.2 U 
0.2 U 
0.2 U 

0.2 U 

5.0 U 
0.2 U 
0.2 U 
l.O U 

0.2 U 
0.2 U 

0.2 U 

l.O U 

0.5 U 
1.0 U 

0.2 U 

0.2 U 

0.5 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.2 U 

0.2 U 

0.2 U 
0.5 U 
0.5 U 
0.5 U 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: Method Blank 

Lab Sample ID: 120600MB 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: 0>151-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 
Date Analyzed: 12/06/00 10:45 

Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Humber Anal~te 
74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 

56-23-5 Carbon Tetrachloride 

108-0S-4 Vinyl Acetate 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 

110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Bthylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 

76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u 51: /L 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
5.0 u 
1. 0 u 
1.0 u 
l.. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
s.o u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1.0 u 

ANALYTICAL ,& 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No; Method Blank 

Lab Sample ID: 120600MB 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

NA 

NA 

Instrument: NT3 Sample Amount: 
Date Analyzed: 12/06/00 10:45 Purge Volume: 

5.00 mL 

5.0 mL 

CAS Number 
95-47-6 

95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 

110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
9.9-87-6 
104-51-8 

120-92-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 96.5% 
dB-Toluene 97.4% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

101% 

101% 

ug /L 
1.0 U 

1.0 U 
1.0 U 

1.0 U 
sou 

1.0 U 
2.0 U 
s.o u 
1.0 U 

l.O U 

1.0 U 
5.0 U 
3.0 U 

5.0 U 

1.0 U 

1.0 U 

5.0 U 

1.0 U 

1.0 U 

1.0 U 

1. 0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 
1.0 U 

1.0 U 
1.0 U 

1.0 U 

5.0 U 
5.0 U 

5.0 U 

ANALYTICAL f& 
RESOURCES 'g/ 
INCORPORATED 



ORGANICS ANALYSXS DATA SHBET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CM51A 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:~jf 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 11/28/00 17:28 Purge Volume: 

CAS Number Analy te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-6'4-l Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
7S-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 l,l,l-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2. Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 

Sample No: NMW-4 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 
99609S.OO 
11/20/00 
11/22/00 

20.0 mL 
20.0 mL 

ug/L 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
1.5 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.6 
0.2 u 
0.5 u 
0.5 u 

108-10-1 4-Methyl-2-Pentanone (MIBK) 1.0 u 
591-78-6 2-Hexanone 1.0 u 
127-18-4 Tetrachloroethene 0.2 u 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 u 
108-88-3 Toluene 0.4 
108-90-7 Chlorobenzene 0.2 u 
100-41-4 Ethylbenzene 0.6 
100-42-5 Styrene 0.2 u 
75-69-4 Trichlorofluoromethane 0.2 u 
76.:.13-1 1,1,2-Trichlorotrifluoroethane 0.2 u 
1330-20-7 m,p-Xylene 1.0 

FORM-1 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No: NMW-4 

Lab Sample ID: CMSlA 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

11/20/00 
l.1/22/00 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 11/28/00 17:28 Purge Volume: 

20.0 mL 

20.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 

96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-69-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 

95-49-8 
106-43-4 
98-06-6 

135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

.Analy te 
o-Xyl.ene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Xsopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
l,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 104% 
dB-Toluene 96.0% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

98.5% 
98.2%" 

ug /L 
1.l 
0.2 U 
0.2 U 
0.2 U 

5.0 U 
0.2 U 
0.2 U 
1.0 U 

0.2 U 
0.2 U 
0.2 U 
1.0 U 
0.5 U 
1.0 U 

0.6 
1.8 
0.5 U 
0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.9 
0.3 

0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.2 U 

5.8 
0.2 U 
0.5 U 
140 E 
0.5 U 

ANALYTICAL . 
RESOURCES "8J 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: NMN-4 

REANALYSIS 
Lab Sample ID: CM51A-RE 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: 11/29/00 18:32 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number Anal:rte 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
'75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u 51/L 
1.0 U 

1.0 U 

1.0 u 
1.0 u 
2.0 u 
5.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
0.6 J 

1.0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1.1 J 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CM51A-RE 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: NT3 Sample Amount: 
Date Analyzed: 11/29/00 18:32 Purge Volume: 

CAS Number Anali'.te 
95-47-6 o-Xylene 
95-50-l 1,2-Dichlorobenzene 
541-73-l 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-l Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Saxnpl.e No: NMW-4 
REANALYSIS 

CM5l-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/20/00 
11/22/00 

5.00 mL 
5.0 mL 

u g:/L 
1.1 
1.0 u 
1. 0 u 
1.0 u 

so u 
1.0 u 
2.0 0 

5.0 u 
1.0 u 
1.0 u 
1.0 u 

96-12-8 1,2-Dibromo-3-chloropropane 5.0 u 
96-18-4 1,2,3-Trichloropropane 3.0 u 
110-57-6 trans-1,4-Dichloro-2-butene 5.0 u 
l.08-67-8 l.,3,5-Tri:methylbenzene 0.6 J 

95-63-6 1,2,4-Trimethylbenzene 1. 7 
87-68-3 Hexachlorobutadiene 5.0 u 
106-93-4 Ethylene Dibromide 1.0 u 
74-97-5 Bromochloromethane 1. 0 u 
594-20-7 2,2-Dichloropropane 1.0 u 
142-28-9 1,3-Dichloropropane 1.0 u 
98-82-8 Isopropylbenzene 1.0 J 

103-65-1 n-Propylbenzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
95-49-8 2-Chlorotoluene 1.0 u 
106-43-4 4-Chlorotoluene l.O u 
98-06-6 tert-Butylbenzene 1. 0 u 
135-98-8 sec-Butylbenzene 1.0 u 
99-87-6 4-Isopropyltoluene 4.9 
104-51-8 n-Butylbenzene 1.0 u 
120-82-1 1,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 96 
87-61-6 1,2,3-Trichlorobenzene s.o u 

Volatile Surro~ate Recove~ 
d4-1,2-Dichloroethane 97.2% 
dB-Toluene 101% 
Bromofluorobenzene 100% 

d4-l,2-Dichlorobenzene 98.7% 

FORM-1 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSrs DATA SHEET 
Vo1atiles by Purge & Trap GC/MS 

.Page 1 of 2 

Lab Sample ID: CMSlB 
LIM$ ID: 00-22651 
Matrix: Water 

QC Report N'o: 

Project: 

Data Release AuthorizedefP' 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 11/28/00 17:57 Purge Volume: 

CAS Number A:nall:'.:te 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-l Acetone 
75-15-0 carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-0S-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochlaromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 

Sample No: NMW-5 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/20/00 
11/22/00 

20.0 mL 
20.0 mL 

u g/L 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
3.7 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.5 
0.2 u 
0.5 u 
0.5 u 

108-10-1 4-Methyl-2-Pentanone (MIBK) 1.0 u 
591-78-6 2-Hexanane 1.0 U 

127-18-4 Tetrachloroethene 0.2 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 u 
108-88-3 Toluene 1.4 
108-90-7 Chlorobenzene 0.2 u 
100-41-4 Ethylbenzene 6.6 

100-42-5 Styrene 0.2 u 
75-69-4 Trichlorofluoromethane 0.2 u 
76-13-1 .1, 1, 2-Trichlorotrifluoroethane 0.2 u 
1330-20-7 m,p-Xylene 6.6 

FORM-1 

ANALYTICAL la&\ 
RESOURCES '.f!I!/ 
INCORPORATED 



ORGANICS .ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: NMW-5 

Lab Sample ID: CMSlB 
LIMS ID: 00-22651 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:t1P 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 11/28/00 17:57 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 

74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 

96-18-4 
110-57-6 

l.08-67-8 
95-63-6 
87-68-3 

106-93-4 
74-97-5 
594-20-7 

142-28-9 
98-82-8 
103-65-l 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 95 . 5% 
dB-Toluene 91.2% 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

96.2% 
106% 

ug/L 
5.9 
0 .2 U 

0.2 U 

0 .2 U 
s.o u 
0 .2 U 

0 .2 U 

l. 0 U 

0.2 U 
0.2 U 
0 .2 U 

1.0 U 

0.5 U 
1.0 U 

6.0 
18 E 

0.5 U 

0.2 U 
0.2 U 

0.2 U 
0.2 U 

3.8 

2.2 
0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

14 
0.2 U 

0.5 U 

180 ES 
0.5 U 

ANALYTICAL. 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CM51B-RE 
LIMS ID: 00-22651 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 

Date Received: 

Instrument: NT3 Sample Amount: 

Date Analyzed: 11/30/00 14:53 Purge Volume: 

C!AS Number Analy te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 

67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 l.,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 

56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoforrn 
108-10-1 4-Methyl-2-Pentanone {MIBK} 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 
100-42-5 styrene 
75-69-4 Trichlorofluoromethane 

Sample No: NMN-5 
REANALYSIS 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/20/00 
11/22/00 

0.50 mL 
5.0 mL 

ug/L 
10 U 
10 u 
10 u 
10 u 
20 u 
50 u 
10 u 
l.O u 
10 u 
10 u 
10 u 
10 u 
10 u 
so u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
so u 
10 u 
so u 
so u 
10 u 
10 u 
10 u 
10 u 

6.0 J 
10 u 
10 u 

76-13-1 1,1,2-Trichlorotrifluoroethane 20 u 
1330-20-7 m,p-Xylene 6.8 J 

FORM-1 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: NMW-5 

REANALYSIS 

Lab Sample ID: CM51B-RE 
LIMS ID: 00-22651 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: ll/30/00 14:53 

Sample Amount: o.so mL 

Purge Volume: 5.0 mL 

CAS Number Anal:i:te 
95-47-6 o-Xylene 
95-50-1 l,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1. Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 
96-12-8 l,2-Dibromo-3-chloropropane 
96-18-4 1,2,3-Trichloropropane 
110-57-6 trans-1,4-Dichloro-2-butene 
108-67-8 1,3,5-Trimethylbenzene 
95-63-6 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-l Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99~87-6 4-Isopropyltoluene 
104-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 102% 
dB-Toluene 99.8% 
Bromofluorobenzene 102% 
d4-1,2-Dichlorobenzene 99.2% 

FORM-1 

ug /L 
5.4 J 

10 u 
10 u 
10 u 

500 u 
10 u 
20 u 
so u 
10 u 
10 u 
10 u 
so u 
30 u 
so u 

9.6 J 

17 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

9.9 J 

10 u 
so u 

1100 
50 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: NMW-6 

Lab Sample ID: CMSlC 
LIMS ID: 00-22652 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorizedk..ji1.P 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NTJ 

Date Analyzed: 11/29/00 19:00 
Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Number Anal~te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 l,l,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-S 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u9/L 
1.0 U 
1.0 u 
1. 0 u 
1. 0 u 
2.0 u 
5.0 u 
1.0 u 
l.O u 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1.0 u 
5.0 u 
1.0 u 
1. 0 u 
s.o u 
1. 0 u 
1. 0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 U 
1.o·u 

5.0 u 
1. 0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1. 0 u 
l. 0 u 
1.0 u 
2.0 u 
1.0 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEBT 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: !!lMW-6 

Lab Sample ID: CMSlC 
LIMS ID: 00-22652 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: ll/20/00 
Date Received: 11/22/00 

Instrument: NT3 

Date Analyzed: 11/29/00 19:00 
Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
l.06-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-l. 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
.99-87-6 
l.04-51-8 
120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
l,2-Dichlorobenzene 
1,3-Dichlorobenzene 
l.,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
l,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
l,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 96.2% 

d8-Toluene 99. 6% 
Brornofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

98.9% 
98.6% 

u g /L 
1.0 U 

1.0 U 

1.0 U 

1.0 U 
50 U 

1.0 U 

2.0 U 
s.o u 
1.0 U 
1.0 U 

1.0 U 

5.0 U 
3.0 U 

5.0 U 

1.0 U 

1.0 U 

5.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 
1.0 U 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 
1.0 U 

4.5 
1.0 U 
5.0 U 

11 
5.0 U 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANXCS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: NMW-3 

Lab Sample ID: CMSlD 
LIMS ID: 00-22653 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 11/28/00 18:53 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS N'umber Analr:te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chlo roe thane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
l.56-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
,100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u g /L 
0.2 U 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
4.2 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.8 y 

:I.. 0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 

17 E 

0.2 u 
0.5 u 
0.5 u 
1.0 u 
1. 0 u 
0.2 u 
0.2 u 

49 B 

0.2 u 
42 BS 

0.2 u 
0.2 u 
0.2 u 
180 ES 

ANALYTICAL ~ 
RESOURC ES 'eJ 
INCORPORATED 



ORGANICS ANALYSXS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

QC Report No: 
Project: 

Lab Sample ID: CMSlD 
LIMS ID: 00-22653 
Matrix: Water 
Data Release Authorized:jfif' 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 11/28/00 18:53 Purge Volume: 

CAS Number Analy te 
95-47-6 o-Xylene 
95-50-l 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-9S-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Sample No: NMW-3 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/20/00 
11/22/00 

20.0 mL 

20.0 mL 

u g LL 
120 ES 
0.2 u 
0.2 u 
0.2 u 
s.o u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 

96-12-8 1,2-Dibromo-3-chloropropane 1.0 u 
96-18-4 l,2,3-Trichloropropane o.s u 
110-57-6 trans-l,4-Dichloro-2-butene l.O u 
108-67-8 1,3,5-Tri.methylbenzene 180 ES 
9S-63-6 1,2,4-Trimethylbenzene 320 ES 
87-68-3 Hexachlorobutadiene 0.5 u 
106-93-4 Ethylene Dibromide 0.2 u 
74-97-5 Bromochloromethane 0.2 u 
594-20-7 2,2-Dichloropropane 0.2 u 
142-28-9 1,3-Dichloropropane 0.2 u 
98-82-8 Isopropylbenzene 26 BS 

103-65-1 n-Propylbenzene 12 
108-86-1 Bromobenzene 0.2 u 
95-49-8 2-Chlorotoluene 0.2 u 
106-43-4 4-Chlorotoluene 0.2 u 
98-06-6 tert-Butylbenzene 0.2 u 
135-98-8 sec-Butylbenzene 0.2 u 
99-87-6 4-Xsopropyltoluene 32 ES 
104-51-8 n-Butylbenzene 12 M 

120-82-1 1,2,4-Trichlorobenzene 0.5 u 
91-20-3 Naphthalene 260 ES 

87-61-6 1,2,3-Trichlorobenzene 0.5 u 

Volatile Surrog ate Recovery 
d4-1,2-Dichloroethane 91.8% 
dB-Toluene 96.0% 
Bromofluorobenzene 120% 
d4-1,2-Dichlorobenzene 128% 

FORM-1 

ANALYTICAL ~ 
RESOURCES Vi!!!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: NMW-3 

REANALYSIS 

Lab Sample ID: CM51D-RE 
LIMS ID: 00-22653 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorize~.t1 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 Sample Amount: LO mL 

Date Analyzed: 11/29/00 20:51 Purge Volume: 5.0 mL 

CAS Number Anal)!'.te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 

75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 
124-48-1 Dibromochlorornethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

u9 /L 
5.0 U 
5.0 u 
5.0 u 
5.0 u 

10 u 
2S u 

s.o u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

25 u 
5.0 u 
5.0 u 

25 u 
5.0 u 
5.0 u 
5.0 u 
s.o u 
5.0 u 
5.0 u 

23 
5.0 u 

25 u 
5.0 u 

25 u 
25 u 

5.0 u 
5.0 u 

98 
5.0 u 
280 

13 M 

5.0 u 
10 u 

1000 

ANALYTICAL . 
RESOURCES 'eJ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CMSlD-RE 
LIM$ ID: 00-22653 
Matrix: Water 
Data Release Authorized:j!Jf) 
Reported: 12/14/00 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

Instrument: NT3 Sample Amount: 
Date Analyzed: 11/29/00 20:51 Purge Volume: 

CAS Number Anal~te 
95-47-6 o-Xylene 
95-50-l 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 l,l-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Sample No: NMW-3 
RB.ANALYSIS 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/20/00 
11/22/00 

1.0 mL 
5.0 mL 

Ur;J./L 
56'0 
5.0 u 
5.0 u 
5.0 u 
250 u 
5.0 u 

10 u 
25 u 

5.0 u 
5.0 u 
5.0 u 

96-12-8 1,2-Dibromo-3-chloropropane 25 u 
96-18-4 1,2,3-Trichloropropane 15 u 
110-57-6 trans-1,4-Dichloro-2-butene 25 u 
108-67-8 1,3,5-Trimethylbenzene 170 

95-63-6 1,2,4~Trimethylbenzene 520 

87-68-3 Hexachlorobutadiene 25 u 
106-93-4 Ethylene Dibromide 5.0 u 
74-97-5 Bromochloromethane 5.0 u 
594-20-7 2,2-Dichloropropane 5.0 u 
142-28-9 1,3-Dichloropropane 5.0 u 
98-82-8 Isopropylbenzene 59 

103-65-1 n-Propylbenzene 5.0 u 
108-86-1 Bromobenzene 5.0 u 
95-49-8 2-Chlorotoluene 5.0 u 
106-43-4 4-Chlorotoluene 5.0 u 
98-06-6 tert-Butylbenzene 5.0 u 
135-98-8 sec-Butylbenzene 5.0 u 
99-87-6 4-Isopropyltoluene 45 

104-51-8 n-Butylbenzene s.o u 
120-82-1 1,2,4-Trichlorobenzene 25 u 
91-20~3 Naphthalene 6'000 E 

87-61-6 l,2,3-Trichlorobenzene 25 u 

Volatile surro~ate Recovery 
d4-l,2-Dichloroethane 94 . 1% 
dB-Toluene 99.8% 
Bromofluorobenzene 102% 
d4-l,2-Dichlorobenzene 100% 

FORM-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Vo1atiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CM51D-DL2 
LIMS ID: 00-22653 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: NT3 Sample Amount: 

Date Analyzed: 11/30/00 15:21 Purge Volume: 

CAS Number Analy te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 

75-00-3 Chloroethane 

7S-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 

56-23-5 Carbon Tetrachloride 

108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01.-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
ll0-7S-8 2-Chloroethylvinylether 

75-25-2 Bromoform 

Sample No; NMW-3 
DILUTION-2 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/20/00 
11/22/00 

0.050 mL 

s.o mL 

ug:/L 
100 u 
100 u 
100 u 
l.00 u 
200 u 
500 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
500 u 
100 u 
100 u 
500 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
500 u 
100 u 

108-10-1 4-Methyl-2-Pentanone (MIBK) 500 u 
591-78-6 2-Hexanone 500 u 
127-18-4 Tetrachloroethene 100 u 
79-34-5 1,1,2,2-Tetrachloroethane 100 u 
108-88-3 Toluene 92 J 

108-90-7 Chlorobenzene 100 u 
100-41-4 Ethylbenzene 250 

100-42 - 5 Styrene 100 u 
75-69-4 Trichlorofluoromethane 100 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 200 u 
1330-20-7 m,p-Xylene 96'0 

FORM-1 

ANALYTICAL -~
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: NMW-3 

DILUTION-2 

Lab Sample ID: CM51D-DL2 
LIMS ID: 00-22653 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized: . .&'~ 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Ins~rument: NT3 
Date Analyzed: 11/30/00 15:21 

Sample Amount: 0.050 mL 
Purge Volume: s.o mL 

CAS Number Anal:ite 
95-47-6 o-Xylen.e 
95-50-1 l,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 l,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 l,l,1,2-Tetrachloroethane 
96-12-8 1,2-Dibromo-3-chloropropane 
96-18-4 1,2,3-Trichloropropane 
110-57-6 trans~l,4-Dichloro-2-butene 
108-67-8 1,3,5-Trimethylbenzene 
95-63-6 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99-87-6 4-Isopropyltoluene 
104-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate ReCOVQ!)'. 

d4-l,2-Dichloroethane 99.4% 
dB-Toluene 99.1% 
Bromofluorobenzene 103% 
d4-1,2-Dichlorobenzene 99.5% 

FORM-1 

ug LL 
510 
100 u 
100 u 
100 u 

5000 u 
100 u 
200 u 
500 u 
100 u 
100 u 
100 u 
500 u 
300 u 
500 u 
160 
470 
500 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
500 u 

8500 
500 u 

ANALYTICAL ~ 
RESOURCES \g, 
INCORPORATED 



ORGANICS ANALYS:IS DATA SHEBT 
Volatiles by Purge & Trap GC/MS 
Page 3 of 2 

Lab Sample ID: CMSlE 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 

Date Analyzed: 11/28/00 19:21 Purge Volume: 

CAS Number Analr te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 

75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 

75-35-4 1,1-Dichloroethene 
75-34-3 l,l-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone 
71-55-6 l,l,l-Trichlorpethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 

75-25-2 Bromoform 

Sample No: NMW-300 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/20/00 
11/22/00 

20.0 mL 

20.0 mL 

u g /L 
0.2 U 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
4.5 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
l.. 0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
15 E 

0.2 u 
0.5 u 
0.5 U 

108-10-1 4-Methyl-2-Pentanone (MIBK) 1.0 u 
591-78-6 2-Hexanone 1.0 u 
127-18-4 Tetrachloroethene 0.2 u 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 u 
108-88-3 Toluene 46 BS 

108-90-7 Chlorobenzene 0.2 u 
100-41-4 Ethylbenzene 44 BS 
100-42-5 Styrene 0.2 u 
75-69-4 Trichlorofluoromethane 0.2 u 
76-13-1 1,1,2-Trichlorotrifluoroethane 0.2 u 
1330-20-7 m,p-Xylene 190 ES 

FORM-1 

ANALYTICAL . 
RESOURCES 'eJ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatilaa by Purge & Trap GC/MS 
Page 4 of 2 Sample No: NMW-300 

Lab Sample ID: CMSlE 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:./f' 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 11/28/00 19:21 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS Nw:nber Anal~te 
.95-47-6 o-Xylene 

95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

96-12-8 1,2-Dibromo-3-chloropropane 

96-18-4 1,2,3-Trichloropropane 

110-57-6 trans-l,4-Dichloro-2-butene 

108-67-8 1,3,5-Trimethylbenzene 

95-63-6 1,2,4-Trimethylbenzene 

87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 

99-87-6 4-Isopropyltoluene 
104-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate RecoveE,l 

d4-l,2-Dichloroethane 92.0% 

dB-Toluene 96.2%" 
Bromofluorobenzene 112% 
d4-l,2-Dichlorobenzene 127% 

FORM-1 

ug /L 
120 BS 
0.2 u 
0.2 u 
0.2 u 
s.o u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
1. 0 u 
o.s u 
1.0 u 
190 ES 
150 ES 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 

26 BS 
12 

0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 

32 ES 
0.2 u 
0.5 u 
220 ES 
0.5 u 

ANALYTICAL . 
RESOURCES WI!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CM51E-RE 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized~ 
Reported: 12/14/0o 

Date Sampled: 
Date Received: 

Instrument: NT3 Sample Amount: 
Date Analyzed: 11/29/00 21:19 Purge Volume: 

CAS Number A:nall:'.:te 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-0.9-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,l-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 

Sample No: NMW-300 
REANALYSIS 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 
9960.98.00 
11/20/00 
11/22/00 

1.0 mL 

5.0 mL 

u.g_/L 
s.o u 
5.0 u 
5.0 u 
5.0 u 
10 u 
25 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

25 u 
5.0 u 
5.0 u 

25 u 
5.0 U 
5.0 U 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

25 
5.0 u 

25 u 
5.0 u 

108-10-1 4-Methyl-2-Pentanone (MIBK} 25 u 
591-78-6 2-Hexanone 25 u 
127-18-4 Tetrachloroethene 5.0 u 
79-34-5 1,1,2,2-Tetrachloroethane 5.0 u 
108-88-3 Toluene 100 
108-90-7 Chlorobenzene 5.0 u 
100-41-4 Ethylbenzene 280 
100-42-5 Styrene 13 M 

75-69-4 Trichlorofluoromethane s.o u 
76-13-1 1,1,2-Trichlorotrifluoroethane 10 u 
1330-20-7 m,p-Xylene 1100 

FORM-1 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: NMW-300 

REANALYSIS 
Lab Sample ID: CMSlE-RE 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~/1 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 

Date Analyzed: 11/29/00 21:19 
Sample Amount: 1.0 mL 

Purge Volume: 5.0 mL 

CAS Number Anal:tte 
95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 
96-12-B 1,2-Dibromo-3-chloropropane 
96-18-4 1,2,3-Trichloropropane 
110-57-6 trans-1,4-Dichloro-2-butene 
108-67-8 1,3,5-Trimethylbenzene 
95-63-6 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99-87-6' 4-Isopropyltoluene 
104-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 95 . 9% 
dB-Toluene 99.9% 
Bromofluorobenzene 102% 
d4-l,2-Dichlorobenzene 97.3% 

FORM-1 

u g:/L 
580 

5.0 u 
5.0 u 
5.0 u 
250 u 
5.0 u 

10 u 
25 u 

5.0 u 
5.0 u 
5.0 u 

25 u 
15 u 
25 u 

180 
540 

25 u 
5.0 u 
5.0 u 
s.o u 
5.0 u 

S9 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

44 
5.0 u 

25 u 
5000 ES 

25 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SBEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: NMW-300 

DILUTION-2 
Lab Sample ID: CM51E-DL2 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~' 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: 12/06/00 11:ll 

Sample Amount: 0.050 mL 

Purge Volume: 5.0 mL 

CAS Number Anal:i:te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-l,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK} 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Bthylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u g_/L 
100 U 
100 u 
100 u 
100 u 
200 u 
500 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
500 u 
100 u 
100 u 
500 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
500 u 
100 u 
500 u 
500 u 
100 u 
100 u 
110 
100 u 
290 
100 u 
100 u 
200 u 

1000 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYS~S DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: NMW-300 

DILUTJ:ON-2 

Lab Sample ID: CM51E-DL2 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: 12/06/00 11:11 

Sample Amount: 0.050 mL 

Purge Volume: s.o mL 

CAS Number Ana.l;tte 
95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 
96-12-8 1,2-Dibromo-3-chloropropane 

96-18-4 1,2,3-Trichloropropane 
110-57-6 trans~l,4-Dichloro-2-butene 
108-67-8 1,3,5-Trimethylbenzene 

95-63-o 1,2,4·Trimethylbenzene 
87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99-87-6 4-Isopropyltoluene 
104-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 
91-20·3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surro~a.te Recovery 
d4-l,2-Dichloroethane 95 . 2% 

dB-Toluene 97.3% 
Bromofluorobenzene 100% 
d4-l,2-Dichlorobenzene 100% 

FORM-1 

u g /L 
560 
100 u 
100 u 
100 u 

5000 u 
100 u 
200 u 
500 u 
100 u 
100 u 
100 u 
500 u 
300 u 
500 u 
180 
540 
500 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
500 u 

7200 
500 u 

ANALYTICAL f&. 
RESOURCES 'lf!I!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 3 of 2 Sample No: NMW-2 

Lab Sample ID: CM51F 
LIMS ID: 00-22655 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

9960.98.00 
Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: 11/30/00 15:48 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 m.L 

CAS Number Analy te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
7S-1S-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 l,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform. 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl.benzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

ug:/L 
1.0 u 
l.O u 
J..0 u 
1.0 u 
2.0 u 
5.0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
l.O u 
l.O u 
1.0 u 
l. 0 u 
2.0 u 
1. 0 u 

ANALYTICAL. 
RESOURCES 'f!JI!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 4 of 2 Sample No: NMW-2 

Lab Sample ID: CMSlF 
LIMS ID: 00-22655 
Matrix: Water 

QC Report No: 
Project: 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: NT3 Sample Amount: 
Date Analyzed: 11/30/00 15:48 Purge Volume: 

CAS Number 
95-47-6 

95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-97-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Anal.y te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

996098.00 
11/20/00 
11/22/00 

5.00 mL 
5.0 mL 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 98 . 0% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

100% 

1.03% 
99.8% 

u g /L 
1.0 U 
1.0 U 
1.0 U 

1.0 U 

50 U 
1.0 U 
2.0 U 
5.0 U 

1.0 U 

1.0 U 

1.0 U 
5.0 U 

3 .0 U 

s.o u 
1.0 U 

1.0 U 

5.0 U 

1.0 U 

1.0 U 

1.0 U 

l.O U 

1.0 U 
1.0 U 

1.0 U 

l. 0 U 
1.0 U 

l.O U 

1.0 U 
10 

1.0 U 
5.0 U 

5.0 U 
5.0 U 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CM51G 
LIMS ID: 00-22656 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized.~ 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 12/03/00 16:52 Purge Volume: 

CAS Number Analr te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-SS-6 1,1,1-Trichloroethane 
56-23-S Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-S cis-l,3-Dichloropropene 
79-01-6 Trichloroethene 
124-49-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Brornoform 
108-10-1 4-Methyl-2-Pentanone (MIBK} 

591-78-6 2-He.xanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 

Sample No: MW-5 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/21/00 
11/22/00 

20.0 mL 

20.0 mL 

u g/L 
0.2 U 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
1.7 

0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 

76-13-1 1,1,2-Trichlorotrifluoroethane 0.2 u 
1330-20-7 m,p-Xylene 0.4 u 

FORM-1 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORGANJ:CS ANALYSIS DATA SHEET 
Volatilea by Purge & Trap GC/MS 
Page 2 of 2 Sample No: MW-5 

Lab Sample ID: CMSlG 
LIMS ID: 00-22656 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 12/03/00 16:52 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS Number Anal~ te 
95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 l,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 
96-12-8 1,2-Dibromo-3-chloropropane 
96-18-4 1,2,3-Trichloropropane 
110-57-6 trans-1,4-Dichloro-2-butene 
108-67-8 1,3,5-Trimethylbenzene 
95-63-6 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Brornochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99-87-6 4-Isopropyltoluene 
1.04-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1.,2,3-Trichlorobenzene 

Volatile Surrogate Recove!:l 

d4-l,2-Dichloroethane 92 . 8% 
dB-Toluene 101% 
Bromofluorobenzene 100% 
d4-l,2-Dichlorobenzene 94.2% 

FORM-1 

u g:LL 
0.2 U 
0.2 u 
0.2 u 
0.2 u 
5.0 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
l. 0 u 
0.5 u 
1. 0 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
o.s u 
0.5 u 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGJUlICS ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CMSlH 
LIMS ID: 00-22657 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized~_t1 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 11/28/00 20:44 Purge Volume: 

CAS Number Anall:'.:ta 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-6'4-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trana-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-l. 4-Methyl-2-Pentanone (MIBK) 

59l-7S-6 2-Hexanone 
127-lS-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 

Sample No: MW-6 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/21/00 
11/22/00 

20.0 mL 

20 .0 mL 

u g /L 
0.2 U 

0.2 u 
0.2 u 
0.2 u 
0.3 u 
1.3 
0.3 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
LO u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.5 u 
1 . 0 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 

31 E 

0.2 u 
0.2 u 
0.2 u 

76-13-1 1,1,2-Trichlorotrifluoroethane 0.2 u 
1330-20-7 m,p-Xylene 0.4 u 

FORM-l 

ANALYTICAL ~ 
RESOURCES'-' 
INCORPORATED 



ORGANICS ANALYS~S DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: MW-6 

Lab Sample ID: CMSlH 
LIMS ID: 00-22657 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 11/28/00 20:44 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans:l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-l 

83.0% 
91.2% 
86.0% 

101% 

u g/L 
0.2 U 
0.2 U 
0.2 U 

0.4 
5.0 U 
0.2 U 

0.2 U 
1.0 U 
0.2 U 
0.2 U 

0.2 U 
1.0 U 

0.5 U 
1.0 U 

0.2 U 
0.2 U 

0.5 U 

0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.5 U 

l.8 EC 

0.5 U 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: MW-6 

REAN.lU.YS:IS 

Lab Sample ID: CMSlH-RE 
LIMS ID: 00-22657 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~ 
Reported: 12/14/00 

Date sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: 11/29/00 19:27 

Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Number Anal~te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 l,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-49-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-l,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK} 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-08-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

U!;1/L 

1.0 U 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
5.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
s.o u 
1.0 u 
s.o u 
5.0 u 
LO u 
1.0 u 
1.0 u 

12 

l.O u 
1. 0 u 
1.0 u 
2.0 u 
1.0 u 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: MW-6 

REANALYSIS 
Lab Sample ID: CMSlH-RE 
LIMS ID: 00-22657 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~/;? 
Reported: 12/14/00 

Date Sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: 11/29/00 19:27 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number Anal.i".te 

95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-B8-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acryloni trile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 
96-12-8 1,2-Dibromo-3-chloropropane 
96-18-4 1,2,3-Trichloropropane 
110-57-6 trans-1,4-Dichloro-2-butene 
108-67-8 1,3,5-Trimethylbenzene 
95-63-6 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
1'12-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylben2ene 
99-87-6 4-Isopropyltoluene 
104-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surro~ate Rec:ove!)'. 
d4-l,2-Dichloroethane 99.4% 
dB-Toluene 99.2% 
Bromofluorobenzene 99. 0% 
d4-l,2-Dichlorobenzene 99.7% 

FORM-1 

ug:LL 
1.0 U 
1.0 u 
1.0 u 
1. 0 u 

50 u 
1. 0 u 
2.0 u 
s.o u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
3.0 u 
s.o u 
1. 0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
l.. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
5.0 u 
5.0 u 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: MW-2 

Lab Sample ID: CMSlI 
LIMS ID: 00-22658 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~...¥ 
Reported: 12/14/00 

Date Sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 12/03/00 17:20 

Sample Amount: 20.0 mL 

Purge Volume: 20.0 mL 

CAS Number Anal~te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
?1-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20 - 7 m,p-Xylene 

FORM-1 

ug /L 
0.2 U 

0.2 u 
0.2 u 
0.2 u 
0.3 u 
1.0 u 
0.2 u 
0.2 u 
0.2 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
l. 0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.5 u 
l. 0 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.4 u 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CM51I 
LIMS ID: 00-22658 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized :(/I'd.,, 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 12/03/00 17:20 Purge Volume: 

CAS Number A:nall:'.:te 
95-47-6 a-Xylene 
.95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlarobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 l,1,1,2-Tetrachloroethane 

Sample No: MW-2 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/21/00 
11/22/00 

20.0 mL 

20.0 mt 

ug/L 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
5.0 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 

96-12-8 1,2-Dibromo-3-chloropropane 1.0 u 
.96-18-4 1,2,3-Trichloropropane 0.5 u 
110-57-6 trans-1,4-Dichloro-2-butene 1.0 u 
108-67-8 1,3,5-Trimethylbenzene 0.2 u 
95-63-6 1,2,4-Trimethylbenzene 0.2 u 
87-68-3 Hexachlorobutadiene 0.5 u 
106-93-4 Ethylene Dibromide 0.2 u 
74-97-5 Bromochloromethane 0.2 u 
594-20-7 2,2-Dichloropropane 0.2 u 
142-28-9 l,3-Dichloropropane 0.2 u 
98-82-8 Isopropylbenzene 0.2 u 
103-65-1 n-Propylbenzene 0.2 u 
108-86-1 Bromobenzene 0.2 u 
95-49-B 2-Chlorotoluene 0.2 u 
106-43-4 4-Chlorotoluene 0.2 u 
.98-06-6 tert-Butylbenzene 0.2 u 
135-98-8 sec-Butylbenzene 0.2 u 
.99-87-6 4-Isopropyltoluene 0.2 u 
104-51-8 n-Butylbenzene 0.2 u 
120-82-1 1,2,4-Trichlorobenzene 0.5 u 
91-20-3 Naphthalene 0.5 u 
87-61-6 1,2,3-Trichlorobenzene 0.5 u 

Volatile Surro~ate Recovery 
d4-1,2-Dichloroethane 98.0% 

dB-Toluene 106% 
Bromofluorobenzene 109% 
d4-1,2-Dichlorobenzene .98.2% 

FORM-1 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 

Lab Sample ID: CM51J 
LIMS ID: 00-22659 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 11/28/00 21:40 

Sample Amount: 20.0 mL 

Purge Volume: 20.0 mL 

CAS Number Anal~te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-l. Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 l,l,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenz:ene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

ug /L 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
1. 0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 U 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 

11 
1.8 
0.2 u 
0.2 u 
0.2 u 
1.0 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: NMW-1 

Lab Sample ID: CMSlJ 
LIMS ID: 00-22659 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:,aff'~ 
Reported: 12/14/00 

Date Sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 11/28/00 21:40 

Sample Amount: 20.0 mL 

Purge Volume: 20.0 mL 

CAS Number Anal:i::::te 

95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 
96-12-8 1,2-Dibromo-3-chloropropane 
96-18-4 1, 2, 3-_Trichloropropane 
110-57-6 trans-1,4-Dichloro-2-butene 
108-67-8 1,3,5-Tr:unethylbenzene 
95-63-6 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99-97-6 4-Isopropyltoluene 
104-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 
.91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 

d4-1,2-Dichloroethane 91.2% 
dB-Toluene 92.2% 
Bromofluorobenzene 90.8% 
d4-1,2-Dichlorobenzene 100% 

FORM-1 

u g /L 
1.4 
0.2 u 
0.2 u 
0.2 u 
5.0 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
1.0 u 
0.5 u 
1.0 u 
0.2 

1.s 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.4 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 

86 EC 
0.5 u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



9RGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: NMW-1 

REANALYSIS 
Lab Sample ID: CMSlJ-RE 
LIMS ID: 00-22659 
Matrix: Water 

QC Report No: a,.,:s1-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 Data Release Authorized~., 

Reported: 12/14/00 J Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: 11/29/00 19:55 

Sample Amount: 5.00 mL 
Purge Volume: s.o mL 

C.AS Number Analyte 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-l. Acetone 
?S-15-0 Carbon Disulfide 
7S-3S-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrach.loride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
79-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
l.08-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1.330-20-7 m,p-Xylene 

FORM-1 

u g /L 
1.0 U 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
5.0 u 
1.0 u 
1.0 u 
J.. 0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
s.o u 

. 1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1. 0 u 

11 

1.8 
1. 0 u 
1. 0 u 
2.0 u 
1.1 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: NM.W-1 

REANALYSIS 
Lab Sample ID: CM51J-RE 
LIMS ID: 00-22659 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 
Data Release Authorized:.61/ 
Reported: 12/14/00 J? 

Instrument: NT3 
Date Analyzed: 11/29/00 19:55 

Sample Amount: 5.00 mL 

Purge Volume: s.o mL 

CAS Number Anal;lte 
95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 
96-12-8 1,2-Dibromo-3-chloropropane 
96-18-4 1,2,3-Trichloropropane 
110-57-6 trans-l,4-Dichloro-2-butene 
108-67-8 1,3,5-Trimethylbenzene 
95-63-6 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99-87-6 4-Isopropyltoluene 
104-51-S n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate Recove~ 
d4-l,2-Dichloroethane 96 . 9% 

dB-Toluene 101% 
Bromofluorobenzene 98.0% 
d4-l,2-Dichlorobenzene 98.6% 

FORM-1 

ug_LL 
1.4 

1.0 u 
1.0 u 
l.O u 

50 u 
1.0 u 
2.0 u 
s.o u 
1.0 u 
1.0 u 
1. 0 u 
5.0 u 
3.0 u 
5.0 u 
1.0 u 
l.5 

5.0 u 
1.0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
43 

5.0 u 

ANALYTICAL f& 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 
Page l of 2 Sample No: MW-7 

Lab Sample ID: CMSlK 
LIMS ID: 00-22660 
Matrix: Water 

QC Report No: Q,fS1-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: ll/21/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 12/03/00 17:47 

Sample Amount: 20.0 mL 

Purge Volume: 20.0 mL 

CAS Number Anal~te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chlo roe thane 
75-09-2 Methylene Chloride 
67-64-1. Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-S Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,l,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-l,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,l,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-l 

ug/L 
0.2 U 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
1.1 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.4 u 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS .ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CMSlK 
LIMS ID: 00-22660 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 12/03/00 17:47 Purge Volume: 

CAS Number Anall:'.:te 
95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 l,l,l,2-Tetrachloroethane 

Sample No: MW-7 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/21/00 
11/22/00 

20.0 mL 
20.0 mL 

ug fL 
0.2 U 

0.2 u 
0.2 u 
0.2 u 
5.0 u 
0.2 u 
0.2 u 
1. 0 u 
0.2 u 
0.2 u 
0.2 u 

96-12-8 1,2-Dibromo-3-chloropropane l.O u 
96-18-4 1,2,3-Trichloropropane o.s u 
110-57-6 trans-1,4-Dichloro-2-butene 1.0 u 
108-67-8 1,3,5-Trimethylbenzene 0.2 u 
95-63-6 1,2,4-Trimethylbenzene 0.2 u 
87-68-3 Hexachlorobutadiene 0.5 u 
106-93-4 Ethylene Dibromide 0.2 u 
74-97-5 Bromochloromethane 0.2 u 
594-20-7 2,2-Dichloropropane 0.2 u 
142-28 - 9 1,3-Dichloropropane 0.2 u 
98-82-8 Isopropylbenzene 0.2 u 
103-65-1 n-Propylbenzene 0.2 u 
109-86 - 1 Bromobenzene 0.2 u 
95-49-8 2-Chlorotoluene 0.2 u 
106-43-4 4-Chlorotoluene 0.2 u 
98-06-6 tert-Butylbenzene 0.2 u 
135-98-8 sec-Butylbenzene 0.2 u 
99-87-6 4-Isopropyltoluene 0.2 u 
104-51-S n-Butylbenzene 0.2 u 
120-82-1 1,2,4-Trichlorobenzene 0.5 u 
91-20-3 Naphthalene 0.5 u 
87-61-6 1,2,3-Trichlorobenzene 0.5 u 

Volatile Surrogate Reoove~ 
d4-l,2-Dichloroethane 95.0% 
dB-Toluene 97.5% 
Bromofluorobenzene 107% 
d4-l,2-Dichlorobenzene 106% 

FORM-1 

ANALYTICAL . 
RESOURCES vfll!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: MW-1 

Lab Sample ID: CMSlL 
LIMS ID: 00-22661 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 12/03/00 18:14 

Sample Amount: 20.0 mL 

Purge Volume: 20.0 mL 

CAS Number Anal}'.'.te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,l-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chloroben2ene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m.p-Xylene 

PORM-1 

u g /L 
0.2 U 

0.2 u 
0.2 u 
0.2 u 
0.3 u 
1.8 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.5 u 
1.0 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.4 u 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: MW-1 

Lab Sample ID: CM51L 
LIMS ID: 00-22661 
Matrix: Water 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized~' 
Reported: 12/14/00 ' 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 12/03/00 18:14 Purge Volume: 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 

96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-06-1 
95-49-8 

106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 

120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

996098.00 

11/21/00 

11/22/00 

20.0 mL 

20.0 mL 

Volatile Surrog ate Recovery 
d4-1,2-Dichloroethane 96 . 5% 
dB-Toluene 99. 0% 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

101% 
98.8% 

ug/L 
0.2 U 

0.2 U 

0.2 U 

0.2 U 

5.0 U 
0.2 U 

0.2 U 
1.0 U 

0.2 U 

0.2 U 
0.2 U 
1.0 U 
0.5 U 

1.0 U 

0.2 U 

0.2 U 

0.5 U 
0.2 U 
0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 
0.2 U 

0.2 U 

0.2 U 

0.2 U 
0.2 U 

0.2 U 
0.5 U 

0.5 U 
0.5 U 

ANALYTICAL. 
RESOURC.ES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: Trip Blank 

Lab Sample ID: CMSlY 
LIMS ID: 00-22674 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 11/28/00 17:00 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS Number Anal2'.:ta 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-5.9-2 cis-l,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichlo~oethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1.3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,l,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-·18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41·-4 Ethylbenzene 
100-42-S Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u g /L 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.3 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
o.s u 
1.0 u 
1.0 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.4 u 

ANALYTICAL. 
RESOURCES MJlj 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Trip Blank 

Lab Sample ID: CMSlY 
LIMS ID: 00-22674 
Matrix: Water 

QC Report No: 0151-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Sampled: 11/21/00 
Date Received: 11/22/00 

Instrument: FINN3 
Date Analyzed: 11/28/00 17:00 

Sample Amount: 20.0 mL 
Purge Volume: 20.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-9 
120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 

Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 109% 
dB-Toluene 98. 0% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

91.5% 
101% 

ug/L 
0.2 U 
0 .2 U 

0 .2 U 
0.2 U 
5.0 U 
0.2 U 

0.2 U 

1.0 U 
0.2 U 

0.2 U 

0.2 U 
1.0 U 

0.5 U 
1.0 U 

0.2 U 

0.2 U 

0.5 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0 .2 U 
0.2 U 
0.2 U 
0.2 U 

0.2 U 
0.2 U 

0.2 U 
0.2 U 

0.2 U 
0.5 U 

0.5 U 

0.5 U 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
Vo1atiles by Purge & Trap GC/MS 
Page 1 of 4 

Sample No: NMW-4 

Lab Sample ID: CMSlA 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 12/14/00 

996098.00 
Date Received: 11/22/00 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 11/30/00 

CONSTITUENT 
MATRIX SPIKE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 

Reported in ug/L 

SAMPLE 
VALUE 

< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.3 

1.5 

< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 

< 0.2 
< 0.2 
< 1.0 

< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 

0.6 

< 0.2 
< 0.5 
< 1.0 

< 1.0 

< 0.2 

< 0.2 
0.4 

< 0.2 
0.6 

< 0.2 
< 0.2 

SP:UCB 
VAL'OE 

50.7 
52.4 
41.3 
47.0 

45.9 

323 
51.8 
44.2 
44.2 
43.6 
46.S 
46.3 
46.8 

326 
45.6 

45.3 

56.0 
46.4 
48.8 
42.6 
45.3 
47 .4 

48.0 

46.9 

42.6 
48.8 

324 
326 

45.6 
49.4 

48.1 

46.8 

46.4 
48.2 
41. 8 

FORM-III 

SPIKE 
AMT 

50.0 
50.0 
50.0 
50.0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
so.a 
50.0 

250 
50.0 

·so.o 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

250 
250 

50.0 
50.0 
50.0 
50.0 
so.o 
50.0 

50.0 

% 
RECOVERY 

l.01% 
105% 

82.6% 
94 .0% 
91. 8% 

129% 
104% 

88.4% 
88.4% 
87.2% 
93.0% 
92.6% 
93.6% 

130!!. 

91.2% 
90.6% 

112% 

92 .8% 

97.6% 
85.2% 

90.6% 
94.8% 
96.0% 
92 .. 7% 
85.2% 
97.6% 

130% 
130% 

91.2% 

98.8% 
95.4% 
93.6% 
91.6% 
96.4% 
83 .6% 

ANALYTICAL lj.!\ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 4 

Lab Sample ID: CMSlA 

LIMS ID: 00-22650 
Matrix: Water 

Sample No: 
QC Report No: 

Project: 

Date Received: 

Data Release Authorized:~lj 
Reported: 12/14/00 

NMW-4 
CMSl-Kennedy Jenks 
Tacoma Metals 
996098.00 
11/22/00 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 11/30/00 

SAMPLE SPIKE SPIKE 

CONSTITUENT VALUE VALUE AMT 

MATRIX SPIKE 
1,1,2-Trichlorotrifluoroethane< 0.2 49. 7 50.0 

m,p-Xylene 1.0 96. 7 100 

0-Xylene 1.1 49.1 50.0 

1,2-Dichlorobenzene < 0.2 47.0 50.0 

1,3-Dichlorobenzene < 0.2 47.3 50.0 

1,4-Dichlorobenzene < 0.2 47.3 50.0 

Acrolein < s.o 319 250 
Methyl Iodide < 0.2 43.6 50.0 

Bromoethane < 0.2 47.3 50.0 
Acrylonitrile < 1. 0 59.3 50.0 

1,1-Dichloropropene < 0.2 46.8 50.0 

Dibromomethane < 0.2 48.2 50.0 
1,1,1,2-Tetrachloroethane < 0.2 45.2 50.0 
l,2-Dibromo-3-chloropropane < 1.0 56.4 50.0 
1,2,3-Trichloropropane < 0.5 50.3 50.0 
trans-1,4-Dichloro-2-butene < 1.0 41. 2 50.0 
1,3,5-Trimethylbenzene 0.6 47.5 50.0 
1,2,4-Trimethylbenzene 1.8 49.6 50.0 

Hexachlorobutadiene < 0.5 49.3 50.0 
Ethylene Dibromide < 0.2 47.5 50.0 

Bromochloromethane < 0.2 45.4 50.0 
2,2-Dichloropropane < 0.2 44.9 50.0 
1,3-Dichloropropane < 0.2 -46. 7 50.0 
Isopropylbenzene 0.9 48.2 50.0 
n-Propylbenzene 0.3 46.7 50.0 
Bromobenzene < 0.2 46.4 50.0 
2-Chlorotoluene < 0.2 46.9 50.0 
4-Chlorotoluene < 0.2 45.1 50.0 
tert-Butylbenzene < 0.2 47.8 50.0 
sec-Butylbenzene < 0.2 48.9 50.0 
4-Isopropyltoluene 5.8 52.6 50.0 
n-Butylbenzene < 0.2 47.1 50.0 
1,2,4-Trichlorobenzene < 0.5 47.6 50.0 
Naphthalene 140 161 50.0 
1,2,3-Trichlorobenzene < 0.5 4:9.0 50.0 

Reported in ug/L 
FORM-III 

Consultants 

\ 
RECOVERY 

99.4% 
95.7% 
96.0% 
94.0% 
94.6% 
94.6% 

128% 
87.2% 
94.6% 

119% 
93.6% 
96.4% 
90.4% 

113% 
101% 

82.4% 
93.8% 
95.5% 
98.6% 
95.0% 
90.8% 
89.8% 
93.4% 
94.6% 
92.7% 
92.8% 
93.8% 
90.2% 
95.6% 
97.8% 
93.7% 
94.2% 
95.2% 
42.0% 
98.0% 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEBT 
volatiles by Purge & Trap GC/MS 
Page 3 of 4 

Lab Sample ID: CMSlA 
LIMS ID: 00-22650 
Matrix: Water 

Sample No: 
QC Report No: 

Project: 

Date Received: 

Data Release Authorize~ 
Reported: 12/14/00 

NMW-4 
CM51-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/22/00 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 11/30/00 

CONSTITUENT 
MATRIX SPIKE DUPLICATE 

Chloromethane 
Brornomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 

2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-l,3-Dichloropropene 

Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 

Reported in ug/L 

SAMPLE 
VALUE 

< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.3 

l.5 
< 0.2 
< 0.2 
< 0.2 
< 0.2 

< 0.2 
< 0.2 
< 0.2 
< 1. 0 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 
< 0.2 

0.6 
< 0.2 
< 0.5 
< 1 . 0 
< l.O 

< 0.2 
< 0.2 

0.4 
< 0.2 

0.6 

< 0.2 
< 0.2 

SPIKE 
VALUE 

51.8 
54.9 
38.2 
48.l 
46.7 
345 
50.4 
45.5 
46.4 
45.4 
48.5 
46.8 
48.4 

348 
47.l 
45.7 
56.3 
47.4 
49.8 
43.5 
46.1 
47.0 
47.5 

47.4 
43.7 

48.4 
337 

328 
45.6 
49.7 

48.5 
46.4 

45.9 
48.l 
43.0 

FORM-III 

SPIKE 
AMT 

50.0 

50.0 
50.0 
so.a 
50.0 

250 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

50.0 
250 

50.0 
50.0 
50.0 
50.0 
50.0 

50.0 

50.0 

50.0 

50.0 
50.0 
50.0 
50.0 

250 
250 

50.0 
50.0 

50.0 

50.0 
so.a 
50.0 
50.0 

% 

RECOVERY 

104% 

110% 

76.4% 
96.2% 
93.4% 

137% 
101% 

91. 0% 

92.8% 
90.8% 
97.0% 

93.6% 
96.8% 

139% 
94.2% 
91.4% 

113% 
94.8% 
99.6% 
87.0% 
92.2% 
94.0% 
95.0% 
93. 7%-

87 .4% 
96.8% 

135% 
131% 

91.2% 
99.4% 

96.2% 
92.8% 
90.6% 
96.2% 

86.0% 

ANALYTICAL ."'1/Jiii 
RESOURCES ~ 
INCORPORATED 

RPD 

2.5% 
4.8% 
7.8% 
2.3% 
1.7% 
6.3% 
2.5% 
2.9% 
4.9% 
4.0% 

4.2% 

1.1% 
3.4% 
6.4% 
3.2% 
0.9% 
0.9% 
2.1% 

2.0% 
2 .1% 

1.8% 
0.8% 
1.0% 
1.1% 
2.5% 
0.8% 
4.1% 

0.5% 
0.0% 
0.6t 
0.9% 
0.9% 
1.1% 
0.2% 
2.8% 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 4 of 4 

Sample No: NMW-4 

Lab Sample ID: CM51A 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Received: 11/22/00 

MATRIX SPIKB/MATRIX SPIKE DUPLICATE RECOVERY 
Date Analyzed: 11/30/00 

CONSTITUENT 
SAMPLE 

VALUE 
MATRIX SPIKE DUPLICATE 
l,l,2-Trichlorotrifluoroethane< 0.2 

l.O 

l.1 

0.2 

0.2 

m,p-Xylene 
0-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
l,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
l,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Reported in ug/L 

< 

< 

< 0.2 

< 5.0 
< 0.2 

< 0.2 

< 1.0 

< 0.2 
< 0.2 
< 0.2 
< 1.0 
< o .·s 
< 1.0 

0.6 

l. 8 

< 0.5 
< 0.2 
< 0.2 
< 0.2 
< 0.2 

0.9 
0.3 

< 0.2 
< 0.2 

< 0.2 

< 0.2 

< 0.2 

5.8 

< 0.2 
< 0.5 

140 

< 0.5 

SPIKE 
VALUE 

47.4 

95.3 
48. 7 

47.2 
47.2 

46.9 
359 

52.2 
46.0 
57.3 
47.8 
49.0 
44.9 
52.9 
50.1 

3S .2 
47.1 
49.5 

49.2 
4B.3 
48.2 
45.6 

47.2 
48.4 
46.5 

49.0 
49.0 

43.5 
47.1 

48.6 

Sl. 9 

46.4 
40 .o 
149 

49.5 

FORM-III 

SPIKE 
AMT 

50.0 
100 

50.0 

so.o 
50.0 
50.0 

250 
50.0 
50.0 

50.0 
so.a 
so.a 
50.0 
50.0 
50.0 

50.0 

50.0 

50.0 
50.0 

50.0 
50.0 
50.0 
50.0 
50.0 

50.0 

50.0 
50.0 
50.0 
so.a 
50.0 
50.0 
50.0 
50.0 
50.0 

so.o 

% 
RECOVERY 

94.0% 
94.3% 
95.2% 
94.4% 
94.4% 
93.8% 

144% 
104% 

92.0% 
115% 

95.6% 

98.0% 
89.8% 

106% 
100% 

76.4% 
93.0% 
95.3% 

98.4% 

96.6% 

96.4% 

91.2% 
94.4% 

95.0% 
92.3% 
98.0% 
98.0% 
87.0% 
94.2% 
97.2% 
92. 3% 
92.8% 

96.0% 
18.0% 
99.0% 

ANALYTICAL ~ 
RESOURCES 'fll!/ 
INCORPORATED 

RPD 

4.7% 
1.5% 

0.8% 
0.4% 

0.2% 
0.8% 

12% 
18% 

2.8% 
3.1% 

2.1% 
1.6% 
0.7% 

6.2% 
0.6% 
7.6% 

0.9% 
0.2% 
0.2% 
J.. 7% 

6.0% 
1. 5% 
1.1%' 

0.4% 
0.5% 
5.5% 

4 .4% 

3.6% 

1.5% 

0.6% 

1. 5% 

1.5% 

0.8% 
80% 

1. 0% 



ORGANICS ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: NMW-4 

MATRIX SPIKE 
Lab Sample ID: CMSlA-MS 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized1.~ 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: ll/30/00 16:16 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-0.9-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
J.56-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 

56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

A:naly te 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

ug/L 

5.0 U 

ANALYTICAL /& 
RESOURCES VffJ1!I 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No: NMW-4 
MATRIX SPIKE 

Lab Sample ID: CMSlA-MS 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CM5l-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: 11/30/00 16:16 

Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-J. 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 103% 
d8-Toluene 101% 
Bromofluorobenzene 105% 
d4-1,2-Dichlorobenzene 102% 

FORM-1 

ug/L 

ANALYTICAL~ 
RESOURCES~ 
JNCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: NMW-4 

Lab Sample ID: CMSlA-MSD 
LIMS ID: 00-22650 
Matrix: Water 

SPI.KB DUPLICATE 
QC Report No: CMSl-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized~Y 
Reported: 12/14/00 

Date Sampled: 1.1/20/00 
Date Received: 1.1./22/00 

Instrument: NT3 
Date Analyzed: 11/30/00 16:43 

Sample Amount: 5.00 mL 
Purge Volume: S.O mL 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
1.56-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-S 
1.08-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
1.24-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
1.27-1.8-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analyte 
Chl.oromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1.,1-Dichloroethene 
1,1-Dichloroethane 
trans-l,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1.,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1.,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 

FORM-1 

u g/L 

5.0 U 

ANALYTICAL /&_ 
RESOURCES \g/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: NMW-4 

Lab Sample ID: CMSlA-MSD 
LIMS ID: 00-22650 
Matrix: Water 

SP:tKE DUPLICATE 
QC Report No: CMSl-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Instrument: NT3 
Date Analyzed: 11/30/00 16:43 

Sample Amount: 5.00 mL 
Purge Volume: s.o mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
99-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 

135-96-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibrornomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrog ate Recovery 
d4-l,2-Dichloroethane 103% 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-1 

101% 

102% 
100% 

u g/L 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CM51SB 
LIMS ID: 00-22674 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 
Data Release Authorized~ 
Reported: 12/14/00 

Date Received: 11/22/00 

Date Analyzed: 11/28/00 
Instrument: FINN3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 

Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluorornethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 
1,2-Dichlorobenzene 

Reported in ug/L 

SPIKB 
VALUE 

3.20 
3.47 
3.26 
3.59 
3.68 
24.5 
4.25 
3.48 

3.59 
3.52 

3.42 
3.66 
3.57 
20.4 
3.44 
3.34 
4.44 
3.33 
3.59 
3. 18 
3.41 
3 . 46 
3.48 

3.52 
3 .13 

3.51 
18.3 

19.S 
3.58 
3.55 
3.36 
3.48 

3.36 
3. 36 
3.26 

3.94 

7.05 
3.43 
3.63 

FORM-III 

SPIKE ' AMT RECOVERY 
4.0 80.0% 
4.0 86.8% 
4.0 81. 5% 
4.0 89.8% 
4.0 92.0% 

20.0 122% 
4.0 106% 
4.0 87.0% 

4.0 89.8% 
4.0 88.0% 
4.0 85.5% 

4.0 91.5% 
4.0 89.2% 

20.0 102% 

4.0 86.0% 

4.0 83.5% 

4.0 111% 

4.0 83.2% 
4.0 89.8% 
4.0 79.5% 

4.0 85.2% 
4.0 86.5% 
4.0 87.0% 

4.0 88.0% 
4.0 78.2% 

4.0 87.8% 
20.0 91.5% 
20.0 97.5% 

4.0 89.5% 
4.0 88.8% 
4.0 84. 0% 

4.0 87.0% 

4.0 84.0% 
4.0 84.0% 
4.0 81. 5% 

4.0 98.5% 

8.0 BB.1% 

4.0 85.8% 
4.0 90.8% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSXS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CMS1SB 
LIMS ID: 00-22674 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 12/14/00 

Date Received: 11/22/00 

Date Analyzed: 11/28/0o 
Instrument: FINN3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

SPIKE 
VALUE 

3.52 
3.50 
19.9 
3 .44 

3.66 
4.14 
3.45 
3.41 
3.51 
3.98 
3.49 
3.01 
3.62 
3. 72 
3.64 
3.40 
3.51 
3.49 
3.44 
3.63 
3.51 
3.50 
3 .22 

3.95 
3.19 
3. 71 

3.73 
3.81 
3.91 
3.82 
3.97 

SPIKE 
AMT 

4.0 
4.0 

20.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

Lab Control Surrogate Recovery 

Reported in ug/L 

d4-l,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

102% 
97.2% 
97.0% 

102% 

% 
RBCOVERY 

88.0% 
87.5% 
99.5% 
86.0% 
91.5% 

104% 
86.2% 
85.2% 
87.8% 
99.5% 
87.2% 
75.2% 
90.5% 
93.0% 
91.0% 
85.0% 
87.8% 
87.2% 
86.0% 
90.8% 
87.8% 
87.5% 
80.5% 
98.8% 

79.8% 
92.8% 
93 .2% 

95.2% 
97.8% 
95.5% 
99.2% 

ANALYTICAL•·= 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEBT 
Vo1atiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: 0151SB 
LIMS ID: 00-22652 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Received: 

Date Analyzed: 11/29/00 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone (MIBKI 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 
1,2-Dichlorobenzene 

Reported in ug/L 

SPIKE 
VALUE 

52.0 
58.9 
51.6 
50.3 
47.5 
281. 
47.6 
47.1 
48.8 
46.2 
48.0 
48.3 
47.S 
2BS. 
47.8 
49.3 
53.9 
49.8 
50.8 
45.6 
48.4 
49.0 
48.4 
49.0 
46.0 
50.2 
280. 
273. 
47.S 
47 . 5 
49.1 
47.9 
47.0 
48.3 
45.2 
44.8 
95.8 
47.8 
47.2 

FORM-III 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/22/00 

SPIKE % 

AMT RECOVERY 
50.0 104% 
50.0 118% 
50.0 103% 
50.0 101% 
50.0 95.0% 

250 112% 

50.0 95.2% 
50.0 94.2% 
50.0 97.6% 

50.0 92.4% 
50.0 96.0% 
50.0 96.6% 
50.0 95.0\ 

250 114% 
50.0 95.6% 
50.0 98.6% 
50.0 108% 

50.0 99.6% 
50.0 102% 
50.0 91.2% 
50.0 96.8% 
50.0 98.0% 
50.0 96.8% 

50.0 98.0% 
so.o 92.0% 
so .0 100% 

250 112% 
250 109% 

50.0 95.0% 

50.0 95.0% 
50.0 98.2% 

50.0 95.8% 

50.0 94.0% 
50.0 96. 6%' 

50.0 90.4% 
50.0 89.6% 

100 95.8% 
50.0 95.6% 
50.0 94 .4% 

ANALYTICAL . 
RESOURCES tUIIJ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CM51SB 
LIMS ID: 00-22652 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~ 
Reported: 12/14/00 

Date Received: 11/22/00 

Date Analyzed: 11/29/00 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

SPIKE 
VALUE 

48.6 
49.1 
293. 
48.S 
44.9 
49.B 
50.6 
47.9 
47.0 
47.6 
49.8 
36.4 
48.S 
49.9 
47.5 
47.4 
47.3 
48.3 
48.6 
49.0 
47.9 
48.5 
48.0 
48.0 
48.1 
50.2 
49.0 
4B.3 
48.9 
49.3 
48.4 

SPIKE 
AMT 

50.0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
50.0 
50.0 

Lab Control Surrogate Recovery 

Reported in ug/L 

d4-l,2-Dichloroethane 100% 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-III 

103% 
97.3% 
97.9% 

\ 
RBCOVERY 

97.2% 
98.2% 

117% 

97.0% 
89.8% 
99.6% 

101% 
95.8% 
94.0% 
95.2% 
99.6% 
72.8% 
97.0% 
99.8% 
95.0% 
94.8% 
94 .6% 

96.6% 
97.2% 
98.0% 
95.8% 
97.0% 
96.0% 
96 .0% 
96.2% 

100% 
98.0% 
96.6% 

97.8% 
98.6% 
96.8% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANZCS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CM51SB 
LIMS ID: 00-22650 
Matrix: Water 

QC 

Data Release Authorized~;:" 
Reported: 12/14/00 

Date 

Date Analyzed: 11/30/00 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 

Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone {MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
a-Xylene 
1,2-Dichlorobenzene 

Reported in ug/L 

Report No: 
Project: 

Received: 

SPIKB 
VALUE 

50.6 
54.8 
31. 7 
50.l 
47.4 
316. 
47.5 
45.7 
46.8 
45.0 
48.2 
47.4 
48 .4 
317. 
45.8 
47.S 
53.6 
48.3 
48.5 
43.3 
45.7 
48.9 
47.2 
46.9 
43.8 
51.5 
309. 
313. 
46.6 
49.6 
47.3 
47.9 
46.5 
48.5 

44.1 
45.8 
96.1 
48.0 
47.6 

FORM-III 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/22/00 

SPIKE \ 
AMT RECOVERY 

50.0 101% 
50.0 110% 
50.0 63.4% 
50.0 100% 
50.0 94.8% 

250 126% 
50.0 95.0% 
50.0 91.4% 
50 . 0 93.6% 
50.0 90.0% 
50.0 96.4% 
50.0 94.8% 
50.0 96.8% 

250 127% 
50.0 91.6% 

50.0 95.0% 

50.0 107% 

50.0 96.6% 
so. o· 97.0% 

50.0 86.6% 

50.0 91.4% 
50.0 97 .8% 

50.0 94.4% 
50.0 93.8% 
50.0 67.6% 

50.0 103% 
250 124% 
250 125% 

50.0 93.2% 
50.0 99.:a 
50.0 94.6% 
50.0 95.8% 
50.0 93.0% 
50.0 97.0% 

50.0 88.2% 
so.a 91.6% 

100 96.1% 
50.0 96.0% 
50.0 95.2% 

ANALYTICAL /&,. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CM51SB 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized /'/II Date Received: 
Reported: 12/14/00 • 
Date Analyzed: 11/30/00 
Instrument: NTJ 

LABORATORY CONTROL SAMPLE 
CONSTJ:TUBNT 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,S-Trimethylbenzene 
-1, 2, 4 -Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

SPIKE 
VALUE 

48.0 
47.9 
296. 
42.5 
42.4 
51.3 

48.0 
48.0 
46.6 
52.9 
49.8 
38.6 
48.2 
49.0 

50.4 
48.0 
46.3 
45.6 
47.2 
47.9 

47.S 
46.8 
47.8 
46.0 
47.6 
49.0 
48.6 
48.3 
49.0 
52.6 
50 .4 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/22/00 

SPIKE % 

AMT RECOVERY 
50.0 96. 0%" 
50.0 95.8% 

250 118% 
50.0 85.0% 
50.0 84.8% 
50.0 103% 
50.0 96.0% 
50.0 96.0% 
50.0 93.2% 
50.0 106% 
50.0 99.6% 
50.0 77 .2% 

50.0 96 .4% 
50.0 98.0% 
50.0 101% 
50.0 96.0% 
50.0 92.6% 
50.0 91.2% 
50.0 94.4% 
50.0 95.8% 
so.a 95.0% 
so.o 93.6% 
so.a 95.6% 
so.a 92.0% 
50.0 95.2% 
50.0 98.0% 
50.0 97.2% 
50.0 96.6% 
50.0 98.0% 
so.a 105% 
so.a 101% 

Lab Control Surrogate Recovery 

Reported in ug/L 

d4-1,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-III 

101% 
100% 

99.9% 
100% 

ANALYTICAL /&. 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CM51SB 
LIMS ID: 00-22656 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996099.00 

Data Release Authorized~ 
Reported: 12/14/00 

Date Received: 11/22/00 

Date Analyzed: 12/03/00 
Instrument: FINN3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/L 

SPIKE 
VALUE 

4 .38 
4.54 
4.14 
4.41 
3.99 
27.7 
4.11 
4.17 
4.03 
3.97 
3.91 
4.09 
4.00 
23.6 
3.80 
4.00 
4.39 
3.75 
4.15 
3.75 
3. 76 
4.02 
3.99 
4.04 
3.61 

1. 77 

4.00 
20.6 
22.4 
4.06 
3.85 
3.94 
4.02 
3.85 
4.00 
3.94 
3.95 
7.78 
4.06 

FORM-III 

SPIKE % 

AMT RECOVERY 
4.0 110%" 
4.0 114% 
4.0 l.04% 
4.0 l.10% 
4.0 99.8% 

20.0 138% 
4.0 103% 
4.0 104% 
4.0 101% 
4.0 99.2% 
4 .0 97.8% 
4.0 102% 
4.0 100% 

20.0 118% 
4.0 95.0% 
4.0 100% 
4.0 110% 
4.0 93.8% 
4.0 104% 
4.0 93.9% 
4.0 94. 0% 
4.0 100% 
4.0 99.8% 
4.0 101% 
4.0 90.2% 
4.0 44.2% 
4.0 100% 

20.0 103% 
20.0 112% 
4.0 102% 
4.0 96.2% 
4.0 98.5% 
4.0 100% 
4.0 96.2% 
4.0 100% 
4.0 98.5% 
4.0 98.8% 
8.0 97.2% 
4.0 102% 

ANALYTICAL • . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CMSlSB 
LIMS ID: 00-22656 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:_6:it1 
Reported: 12/14/00 

Date Received: 

Date Analyzed: 12/03/00 
Instrument: FINN3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trirnethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

SPIKE 
VALUE 

3.83 
3.78 
3.89 
19.9 
3.41 
3.45 
3.99 
4.26 
4.00 
3.76 
3.57 
4.13 
2.48 
3.73 
3.86 
3.84 
3. 92 
3.99 
3.94 
3.89 
4.13 
3.86 
3.83 
3.91 
3.61 
4.08 
3. 96 
3.69 
3.66 
3.68 
3.40 
3.83 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/22/00 

SPIKE % 

AMT RECOVERY 
4.0 95.8% 

4.0 94.5% 
4.0 97 .2% 

20.0 99.5% 
4.0 85.2% 

4.0 86.2% 
4.0 99.8% 
4.0 106% 
4.0 100% 
4.0 94.0% 
4.0 89.2% 
4.0 103% 
4.0 62.0% 
4.0 93.2% 
4.0 96.5% 
4.0 96.0% 
4.0 98.0% 
4.0 99.8% 
4.0 98.5% 
4.0 97.2% 
4.0 103% 
4.0 96.5% 
4.0 95.8% 
4.0 97.8% 
4.0 90.2% 
4.0 102% 
4.0 99.0% 
4.0 92.2% 

4.0 91.5% 

4.0 92.0% 
4.0 85.0% 
4.0 95.8% 

Lab Control Surrogate Recovery 

Reported in ug/L 

d4-l,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-III 

100% 
102% 

98.2% 
94.8% 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CMS1SB 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 12/14/00 

Date Received: 11/22/00 

Date Analyzed: 12/06/00 

Instrument: NT3 

LABO;RATORY CONTRO~ SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 

Benzene 
trans-1,3-Dichloropropene 
Bromoform 

4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 
1,2-Dichlorobenzene 

Reported in ug/L 

SPIKE 
V.ALtJE 

44.9 
55.9 
45.4 
49.7 
48 .4 
258. 
51.6 
48.2 
49.1 
47.0 
48.7 
47.8 
49.1 
255. 
47.6 
47.9 
56.0 
47.S 
48.S 
45.0 
46.8 
47.S 
47.8 
48.0 
43.9 
47.6 

260. 
253. 
48.2 

45.4 
47.8 
48 .4 

46.7 

4B.O 
44.4 
48.6 
96.6 
48.l 
47.7 

FORM-III 

SPIKE \ 
.AMT RECOVERY 

50.0 89.8% 
50.0 ll.2% 
50.0 90.8% 
50.0 99.4% 
50.0 96.8% 

250 103% 
50.0 103% 
50.0 96.4% 
so.a 98.2% 
50.0 94.0% 
50.0 97 .4% 

50.0 95.6% 
50.0 98.2% 

250 102% 
50.0 95.2% 
50.0 95.8% 
50.0 112% 
50.0 95.0% 

50.0 97.0% 
50.0 90.0% 
50.0 93.6% 
50.0 95.0% 
so.a 95.6% 
50.0 96.0% 
50.0 87.8% 
50.0 95.2% 

250 104% 
250 101% 

50.0 96.4% 
so.a 90.8% 
so.a 95.6% 
50.0 96.8% 
50.0 93.4% 
so.a 96.0% 
50.0 88.8% 
50.0 97.2% 

100 96.6% 
50.0 96.2% 
50.0 95.4% 

ANALYTICAL Jil\ 
RESOURCES \'1!J 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatilee by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CMS1SB 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:~P' 
Reported: 12/14/00 

Date Received: 

Date Analyzed: 12/06/00 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTI:TUBNT 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 

n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
l,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

SPIKE 
VALUE 

47.5 
48.1 
292. 
54.9 
46.2 
49.7 
49.5 
47.3 
47.9 
42.6 
46.0 
37.1 
47.6 
49.S 
47.7 
45.6 
49.1 
48.5 
47.2 
48.9 
47.2 
48.1 
48.0 
46.6 
46.8 
49.4 
48.1 
47.5 
48.0 
46.8 
47.6 

CM51-Kennedy Jenks Consultants 

Tacoma Metals 
996098.00 
11/22/00 

SPIKE \ 
AMT RECOVERY 

so.o 95.0% 
50.0 96.2% 

250 117% 
50.0 110% 
50.0 92.4% 
50.0 99.4% 
50.0 99.0\ 
50.0 94.6% 
50.0 95.8% 
50.0 85.2% 
50.0 92.0\ 
50.0 74.2% 

50.0 95.2% 
50.0 99.0% 
50.0 95.4% 
50.0 91.2% 
50.0 98.2% 
50.0 97.0% 
50.0 94.4% 
50.0 97.8% 
50.0 94.4% 
50.0 96.2% 
50.0 96.0% 
50.0 93 .2% 
50.0 93.6% 
50.0 98.8% 
50.0 96.2% 
50.0 95.0% 
50.0 96.0% 
50.0 93.6% 
50.0 95.2% 

Lab Control Surrogate Recovery 

Reported in ug/r. 

d4-1,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

98.2% 
100% 
101% 

99.5% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



SIM SURROGATE RECOVERY SUMMARY 

Matrix: Water QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Client ID MNP 

Method Blank 83% 
Lab Control 85% 
LCDuplicate 86% 
NMW-4 84% 
NMW-4-DL D 

NMW-5 99% 
NMW-5-DL D 
NMW-6 74% 

NMW-3 60% 
NMW-3-DL D 

NMW-3-RE D 

NMW-300 59% 
NMW-300-DL D 
NMW-300-RE D 
NMW-2 73% 
MW-5 61% 

MW-6 75% 
MW-2 69% 
NMW-1 67% 
NMW-1-DL D 

MW-7 72% 
MW-1 73% 

(MNP) 

(OBA) 

dl0-2-Methylnaphthalene 
dl4-Dibenz(a,h)anthracene 

996098.00 

DBA 

91% 
102% 

92% 
85% 
D 

87% 

D 
92% 

96% 
D 

D 

92% 

D 

D 

94% 
79i 

95% 
93!!. 

98% 
D 

91% 
94% 

LCS/MB LIMITS 

(30-160) 

(30-160) 

(Present limits for LCS/MB are advisory only) 

D Surrogate Compound diluted out 

Page 1 for CMSl FORM-II 8270-SIM 

TOT 
OUT 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

QC LIMITS 

(30-160) 

(30-160) 

ANALYTICAL Jii\ 
RESOURCES 'f!II/ 
INCORPORATED 



ORGANI:CS ANALYSIS DATA SHEET Sample No: Method Blank 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM51MB 
LIMS ID: 00-22650 
Matrix: water 
Data Release Authorized:f!Ji 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 Sample Volume: 500 mL 
Date analyzed: 11/30/00 21:19 

Instrument: FINN4 
Final Extract Volume: 
Cone/Dilution Factor: 

CAS Number 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 

191-24-2 
132-64-9 

Anal.y te 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo{a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo{k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd}pyrene 
Dibenzo(a,h)anthracene 
Benzo{g,h,ilperylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 
d14-Dibenzo(a,h)anthracene 

FORM-1 

82.7% 
90.7% 

u g/L 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0 .10 u 
0 .10 u 
0.10 u 
0.10 u 
0.10 u 

0.50 mL 

1:1 



ORGANICS ANALYSIS DATA SHBBT Sample No: NMW-4 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM51A 
LIMS ID: 00-22650 
Matrix: Water 
Data Release Authorized~ 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 11/30/00 23:07 

Instrument: FINN4 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Anal:t:te u g:/L 
91-20-3 Naphthalene 21 E 
91-57-6 2-Methylnaphthalene 18 E 
208-.96-8 Aeenaphthylene 0.44 

83-32-9 Aeenaphthene 51 B 

86-73-7 Fluorene 35 B 

85-01-8 Phenanthrene 43 E 

120-12-7 Anthraeene 8.0 
206-44-0 Fluoranthene 10 E 
129-00-0 Pyrene 7.9 
56-55-3 Benzo(a}anthraeene 0.70 

218-01-9 Chrysene 0.59 

205-99-2 Benzo(b)fluoranthene 0.27 
207-08-9 Benzo(k)fluoranthene 0.21 
S0-32-8 Benzo(a)pyrene 0.28 

193-39-5 Xndeno(l,2,3-ed)pyrene 0.11 

53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.11 
132-64-9 Dibenzofuran 27 E 

Base/Neutral Surrogate Recove~ 
d10-2-Methylnaphthalene 84.0% 
dl4-Dibenzo(a,h)anthracene 85 . 0% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Se1ected Ion Monitoring GC/MS 

Sample No: NMW-4 

DILUTION 

Lab Sample ID: CMSlA-DL 
LIMS ID: 00-22650 
Matrix: Water 
Data Release Authorized~,&' 
Reported: 12/04/00 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL /& 
RESOURCES \gt 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 02:31 

Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:50 

CAS Number Anal:):'.'.te ug /L 

91-20-3 Naphthalene 63 

91-57-6 2-Methylnaphthalene 15 

208-96-8 Acenaphthylene 5.0 u 
83-32-9 Acenaphthene 96 

86-73-7 Fluorene so 
85-01-8 Phenanthrene 66 

120-12-7 Anthracene 6.5 

206-44-0 Fluoranthene 10 

129-00-0 Pyrene 8.0 

56-55-3 Benzo(a)anthracene s.o u 
218-01-9 Chrysene 5.0 u 
205-99-2 Benzo(b)fluoranthene 5.0 U 

207-08-9 Benzo(k}fluoranthene 5.0 U 

50-32-8 Benzo(a}pyrene 5.0 u 
193-39-5 Indeno(l,2,3-cd)pyrene 5.0 u 
53-70-3 Dibenzo(a,h)anthracene 5.0 u 
191-24-2 Benzo(g,h,i)perylene s.o u 
132-64-9 Dibenzofuran 41 

Base/Neutral Surrog ate Recovery 

dl0-2-Methylnaphthalene D 
d14-Dibenzo(a , h)anthracene D 



ORGANICS ANALYSIS DATA SHEET Sample No: NMW•S 
PNAs by Se1ected Ion Monitoring GC/MS 

Lab Sample ID: CM51B 
LIMS ID: 00-22651 
Matrix: Water 
Data Release Authorized:~ 
Reported: 12/04/00 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL . 
RESOURCES '.::JI!/ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 05:07 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS Number Anall'.:te ug/L 
91.20-3 Naphthalene 0.46 M 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 2.4 y 

83-32-9 Acenaphthene 200 B 

86-73-7 Fluorene 150 B 

85-01-8 Phenanthrene 110 B 

120-12-7 Anth:racene 30 B 

206-44-0 Fluoranthene 51 E 

129-00-0 Pyrene 50 E 

56-55-3 Benzo(a)anthracene 4.8 

218-01-9 Chrysene 4.0 M 

205-99-2 Benzo{b)fluoranthene 1.8 

207-08-9 Benzo{k)fluoranthene 1.5 

50-32-8 Benzo(a)pyrene l.8 

193-39-5 Indeno(l,2,3-cd}pyrene 0.72 

53-70-3 Dibenzo(a,h)anthraoene 0.23 

191-24-2 Benzo(g,h,i}perylene 0.75 

132-64-9 Dibenzofuran 93 E 

Base/Neutral Surrogate Recovery 
d10-2-Methylnaphthalene 98.7% 
dl4-Dibenzo(a,h)anthracene 87.0% 



ORGANICS ANALYSIS DATA SHEBT 
PNAs by Se1ected Ion Monitoring GC/MS 

Sample No: NMW-5 

DILUTION 

Lab Sample ID: °'151B-DL 
LIMS ID: 00-22651 
Matrix: Water 
Data Release Authorizeai{//J 
Reported: 12/04/00 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL 6, 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 20:53 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:200 

C!AS Number Anall'.'.:te u g /L 
91-20-3 Naphthalene 20 U 
91-57-6 2-Methylnaphthalene 20 u 
208-96-8 Acenaphthylene 20 u 
83-32-9 Acenapbthene 340 
86-73-7 Fluorene 190 
85-01-8 Phenanthrene 230 
120-12-7 Anthracene 26 
206-44-0 Fluoranthene 38 
129-00-0 Pyrene 30 
56-55-3 Benzo(a)anthracene 20 u 
218-01-9 Chrysene 20 u 
205-.99-2 Benzo(b)fluoranthene 20 u 
207-08-9 Benzo(k)fluoranthene 20 u 
50-32-8 Benzo(a)pyrene 20 u 
193-39-5 Indeno(l,2,3-cd)pyrene 20 :0 
53-70-3 Dibenzo(a,h)anthracene 20 u 
191-24-2 Benzo{g,h,i)perylene 20 u 
132-64-9 Dibenzofuran 130 

BaseLNeutral Surrogate Recovery 
d10-2-Methylnaphthalene D 
d14-Dibenzo(a,h)anthracene D 

FORM-1 



ORGANICS ANALYSIS DATA SBEBT Sample No: NMW-6 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM51C 
LIMS ID: 00-22652 
Matrix: Water 
Data Release Authorized~~ 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL e 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 02:53 

Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: o.so mL 

Cone/Dilution Factor: 1:1 

CAS Number Anal1:te u g:/L 
91-20-3 Naphthalene 1,3 

91-57-6 2-Methylnaphthalene 0.29 

208-.96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 2.3 

86-73-7 Fluorene 0.83 

85-01-8 Phenanthrene 0.25 

120-12-7 Anthracene 0 .14 

206-44-0 Fluoranthene 0.24 

129-00-0 Pyrene 0.14 

56-55-3 Benzo(a)anthracene 0.10 u 
218-01-.9 Chrysene 0.10 u 
205-.99-2 Benzo(b)fluoranthene 0.10 u 
207-08-.9 Benzo(k)fluoranthene 0.10 u 
50-32-B Benzo(a)pyrene 0.10 u 
1.93-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.35 

Base/Neutral Surrogate Recove=1:: 
dl0-2-Methylnaphthalene 73.7% 

d14-Dibenzo(a,h)anthracene 92.0%-

FORM-1 



ORGANICS ANALYSIS DATA SHEET Sample No: NMW-3 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM51D 
LIMS ID: 00-22653 
Matrix: Water 
Data Release Authorized~ 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 05:30 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS NUmber Anali'.te ug /L 

91-20-3 Naphthalene 500 E 

91-57-6 2-Methylnaphthalene 240 E 

208-96-8 Aoenaphthylene 3.0 

83-32-9 Aeenaphthene 140 B 

86-73-7 Fluorene 79 E 

85-01-8 Phenanthrene 66 B 

120-12-7 Anthracene 5.2 

206-44-0 Fluoranthene 5.9 

129-00-0 Pyrene 2.9 

56-55-3 Benzo(a)anthracene 0. l.8 

218-01-9 Chryaene 0.17 

205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i}perylene 0.10 u 
132-64-9 Dibenzofuran 73 E 

BaseLNeutral Surro~ate Recove:9[ 
dl0-2-Methylnaphthalene 60.3% 
d14-Dibenzo(a , h)anthracene 96 .3% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: NMW-3 
DJ:LUTION 

Lab Sample ID: CM51D-DL 
LIMS ID: 00-22653 
Matrix: Water 
Data Release Authorized~ 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL/&, 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 21:17 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:500 

CAS NUmber Anal~te ug /L 

91-20-3 Naphthalene 6,800 E 

91-57-6 2-Methylnaphthalene 700 

208-96-8 Acenaphthylene 50 u 
83-32-9 Acenaphthene 220 

86-73-7 Fluorene 100 

85-01-8 Phenanthrene 70 

120-12-7 Anthracene so u 
206-44-0 Fluoranthene 50 u 
129-00-0 Pyrene 50 u 
56-55-3 Benzo_(a) anthracene 50 u 
218-01-9 Chrysene 50 u 
205-99-2 Benzo(b)fluoranthene 50 u 
207-08-9 Benzo(k)fluoranthene 50 u 
50-32-8 Benzo(a)pyrene so u 
193-39-5 Indeno(l,2,3-cd}pyrene so u 
53-70-3 Dibenzo(a,h)anthracene so u 
191-24-2 Benzo(g,h,i)perylene 50 u 
132-64-9 Dibenzofuran 120 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene D 

d14-Dibenzo(a,h)anthracene D 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: NMW-3 
DILUTION 

Lab Sample ID: CM51D-DL2 
LIMS ID: 00-22653 
Matrix: Water 
Data Release Authorized:~ 
Reported: 12/04/00 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL •• 
RESOURCES -
INCORPORATED 

Date extracted: ll/27/00 
Date analyzed: 12/01/00 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:5000 

CAS Number Ana1::ite ug/L 
91-20-3 Naphthalene 6,200 

91-57-6 2-Methylnaphthalene 650 

208-96-8 Acenaphthylene 500 U 

83-32-9 Acenaphthene 500 U 

86-73-7 Fluorene 500 u 
85-01-8 Phenanthrene 500 u 
120-12-7 Anthracene 500 u 
206-44-0 Fluoranthene 500 u 
129-00-0 Pyrene 500 u 
56-55-3 Benzo(a)anthracene 500 u 
218-01-9 Chrysene 500 u 
205-99-2 Benzo(b)fluoranthene 500 u 
207-08-9 Benzo(k}fluoranthene 500 u 
50-32-8 Benzo(a)pyrene 500 u 
193-39-5 Indeno(l,2,3-cd)pyrene 500 u 
53-70-3 Dibenzo(a,h)anthracene 500 u 
191-24-2 Benzo(g,h,i)perylene 500 u 
132-64-9 Dibenzofuran 500 u 

Base£Neutral Surrog ate Recovery 
dl0-2-Methylnaphthalene D 

d14-Dibenzo(a,h)anthracene D 

FORM-1 



ORGANICS ANALYSJ:S DATA SHBET Sample No: NMW-300 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: °'151E 
LIMS ID: 00-22654 
Matrix: Water 
Data Release Authorized~ 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL ta._ 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 05:54 

Instrument: NT2 

Sample Volume: soo mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Analy te u g /L 

91-20-3 Naphthalene 530 E 

91-57-6 2-Methylnaphthalene 260 E 

208-96-8 Acenaphthylene 2.9 

83-32-9 Acenaphthene 150 E 

86-73-7 Fluorene 86 E 

85-01-8 Phenanthrene 68 E 

120-12-7 Anthrac:ene 4.9 

206-44-0 Fluoranthene 6.2 

129-00-0 Pyrene 2.8 
56-55-3 Benzo(a)anthracene 0.19 

218-01-9 Chrysene 0.18 

205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(1,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 80 B 

Base/Neutral Surrogate Recove!:Y 
dl0-2-Methylnaphthalene 59 . 0% 

dl4-Dibenzo(a , h)anthracene 91. 7% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring Ge/MS 

Sample No: NMW-300 
DILUTION 

Lab Sample ID: CMSlE-DL 
LIMS ID: 00-22654 
Matrix: Water 
Data Release Authorized~~ 
Reported: 12/04/00 · 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 21:41 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:500 

CAS Number Anal.:;t:te ugLL 
91-20-3 Naphthal.ene 6,100 B 

91-57-6 2-Methylnaphthalene 650 
208-96-8 Acenaphthylene 50 u 
83-32-9 Acenaphthene 200 
86-73-7 Fluorene 95 
85-01-8 Phenanthrene 65 
120-12-7 Anthracene 50 u 
206-44-0 Fluoranthene 50 u 
129-00-0 Pyrene 50 u 
56-55-3 Benzo(a)anthracene 50 u 
218-01-9 Chrysene 50 u 
205-99-2 Benzo(b)fluoranthene 50 u 
207-08-9 Benzo(k)fluaranthene so u 
50-32-8 Benzo(a)pyrene so u 
193-39-5 Indeno(l,2,3-cd)pyrene 50 u 
53-70-3 Dibenzo(a,h)anthracene so u 
191-24-2 Benzo(g,h,i)perylene 50 u 
132-64-9 Dibenzofuran 100 

Base/Neutral Surro9ate Recove!l'. 
dl0-2-Methylnaphthalene D 

dl4-Dibenzo(a , h)anthracene D 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: NMW-300 
DILUTION 

Lab Sample ID: CM51E-DL2 
LIMS ID: 00-22654 
Matrix: Water 
Data Release Authorized ..tf'l1 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL . 
RESOURCES D 
INCORPORATED 

Date extracted: 11/27/00 

Date analyzed: 12/01/00 
Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:5000 

CAS Number Analr te u 9 /L 

91-20-3 Naphthalene 5,600 

91-57-6 2-Metb.ylnaphthalene 600 

208-96-8 Acenaphthylene 500 u 
83-32-9 Acenaphthene 500 u 
86-73-7 Fluorene 500 u 
85-01-8 Phenanthrene 500 u 
120-12-7 Anthracene 500 u 
206-44-0 Fluoranthene 500 u 
129-00-0 Pyrene 500 u 
56-55-3 Benzo(a)anthracene 500 u 
218-01-9 Chrysene 500 u 
205-99-2 Benzo(b)fluoranthene 500 u 
207-08-9 Benzo(k)fluoranthene 500 u 
50-32-8 Benzo(a)pyrene 500 u 
193-39-5 Indeno(l,2,3-cd)pyrene 500 u 
53-70-3 Dibenzo(a,h)anthracene 500 u 
191-24-2 Benzo(g,h,i)perylene 500 u 
132-64-9 Dibenzofuran 500 0 

Base/Neutral Surrogate Recove!):': 
dl0-2-Methylnaphthalene D 

d14-Dibenzo(a,h)anthracene D 

FORM-1 



ORGANICS ANALYSIS DATA SHEET Sample No: NMW-2 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CMSlF 
LIMS ID: 00-22655 
Matrix: Water 
Data Release Authorized~ 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

ANALYTICAL. 
RESOURCES vtllJI 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 06:18 

Instrument: NT2 

Sample Volume: soo mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Anal}:'.te U<;I./.L 

91-20-3 Naphthalene 2.4 

91-57-6 2-Methylnaphthalene 0.33 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Aeenaphthene 0.54 
86-73-7 Fluorene 0.17 
85-01-8 Phenanthrene 0.21 
120-12-7 Anthracene 0.05 J 

206-44-0 Fluoranthene 0.10 

129-00"0 Pyrene 0.06 J 

56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0 .10 u 
207-08-9 Benzo{k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-S Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 

Base/Neutral Surrog ate Recovery 
dl0-2-Methylnaphthalene 73 . 3% 
dl4-Dibenzo(a,h)anthracene 94.3% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-5 

PNAs by Selected Ion Monitoring GC/MS 

Lah Sample ID: CMSlG 
LIMS ID: 00-22656 
Matrix: Water 
Data Release Authorized~ 
Reported: 12/04/00 · 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

ANALYTICAL /&, 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 03:14 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Anal~ te ug£L 
91-20-3 Naphthalene 0.40 

91-57-6 2-Methylnaphthalene o.os J 

208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.06 J 

86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a}anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a}pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 61. 0% 
d14-Dibenzo(a.h)anthracene 78.7% 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-6 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CMSlH 
LIMS ID: 00-22657 
Matrix: Water 
Data Release Authorized~/7 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

ANALYTICAL . 
RESOURCES 'WJ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 03:36 

Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor~ 1:1 

CAS Number Anal::{te u g /L 

91-20-3 Naphthalene 0.12 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.09 J 

86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a}anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k}fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral Surro~ate Reeove~ 
dl0-2-Methylnaphthalene 74. 7% 

dl4-Dibenzo(a,h)anthracene 94.7% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CMSlI 
LIMS ID: 00-22658 
Matrix: Water 
Data Release Authorized~J 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

ANALYTICAL ta.. 
RESOURCES~ 
INCORPORATED 

Date extracted: ll/27/00 
Date analyzed: 12/01/00 03:57 

Instrument: NT2 

Sample Volume: soo mL 
Final Extract Volume: o.so mL 
Cone/Dilution Factor: 1:1 

CAS Number Anal::i::te u g/L 
91-20-3 Naphthalene 0.08 J 
91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.10 u 
86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo (a_) anthracene 0.10 u 
218-01-9 Chrysene 0 .10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-0B-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-.2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 68.7% 
d14-Dibenzo(a,h)anthracene 93.0% 

FORM-1 



ORGANICS ANALYSIS DATA SHEET Samp1e No: NMW-1 
PNAs by Selected ~on Monitoring GC/MS 

Lab Sample ID: CMSlJ 
LIMS ID: 00-22659 
Matrix: Water 
Data Release Authorized~ 
Reported: 12/04/00 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 06:42 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Analy te ug/ L 
91-20-3 Naphthalene 35 E 

91-57-6 2-Methylnaphtha1ene 5.8 

208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 3.9 

86-73-7 Fluorene 1.1 

85-01-8 Phenanthrene 0.77 

120-12-7 Anthracene 0.15 

206-44-0 F1uoranthene 0.32 

129-00-0 Pyrene 0.22 
56-55-3 Benzo(a}anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k}fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.43 

Base/Neutral Surrogate Recove;:y 
dl0-2-Methylnaphthalene 67.3% 
dl4-Dibenzo(a ,h)anthracene 97.7% 

FORM-1 



ORGANICS ANALYSXS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: NMW-l 
DILUTION 

Lab Sample ID: CMSlJ-DL 
LIMS ID: 00-22659 
Matrix: Water 
Data Release Authorized~;f 
Reported: 12/04/00 

QC Report No: .CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

ANALYTICAL. 
RESOURCES '(fl!!/ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 22:30 

Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:40 

CAS Number Anall:':te ug /L 
91-20-3 Naphthalene 28 
91-57-6 2-Methylnaphthalene 6. 0 

208-96-8 Acenaphthylene 4.0 u 
83-32-9 Acenaphthene 3.6 J 

86-73-7 Fluorene 4.0 u 
85-01-8 Phenanthrene 4.0 u 
120-12-7 Anthracene 4.0 u 
206-44-0 Fluoranthene 4.0 u 
129-00-0 Pyrene 4.0 u 
56-55-3 Benzo(a)anthracene 4.0 u 
218-01-9 Chrysene 4.0 u 
205-99-2 Benzo(b)fluoranthene 4.0 u 
207-0B-9 Benzo(k)fluoranthene 4.0 u 
50-32-B Benzo(a)pyrene 4.0 u 
193-39-5 Indeno(l,2,3-cdlpyrene 4.0 u 
53-70-3 Dibenzo(a,h}anthracene 4.0 u 
191-24-2 Benzo(g,h,i}perylene 4.0 u 
132-64-9 Dibenzofuran 4.0 u 

Base/Neutral Surrosate Reeove;y 
dl0-2-Methylnaphthalene D 
dl4-Dibenzo(a,h)anthracene D 

PORM-1 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-7 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM51K 
LIMS ID: 00-22660 
Matrix: Water 
Data Release Authorized~ 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

ANALYTICAL. 
RESOURCES 'g/ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 04:19 

Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS Number Analyte u g LL 
91-20-3 Naphthalene 0.19 
91-57-6 2-Methylnaphthalene 0.10 u 
20B-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.79 
86-73-7 Fluorene 0.28 
85-01-8 Pbenanthrene 0.06 J 

120-12-7 Anthracene 0.13 
206-44-0 Fluoranthene 0.26 
129-00-0 Pyre:ne 0.16 
56-55-3 Benzo(a}anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

BaseLNeutral Surrogate Recove;y 
dl0-2-Methylnaphthalene 71.7% 
dl4-Dibenzo(a,h)anthracene 90.7% 

FORM-1 



ORGANICS ANALYSIS DATA SHBBT Sample No: MW-1 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CMSlL 
LIMS ID: 00-22661 
Matrix: Water 
Data Release Authorized~/J 
Reported: 12/04/00 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 04:43 

Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: l:l 

CAS Number Anal.~ te u~/L 
91-20-3 Naphthal.ene 0.09 J 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 0 

83-32-9 Acenaphthene 0.26 
86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.09 J 

120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(1,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenzo(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral Surrogate Recove~ 
dl0-2-Methylnaphthalene 72.7% 

d14-Dibenzo(a,h)anthracene 94.0% 

FORM-l 



ORGANiCS ANALYSZS DATA SHEET 
PNA's by Selected Ion Monitoring GC/MS 

Lab Sample ID: CM51SB 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:Ji'JI 
Reported: 12/04/00 

SPIKE SPIKE 
VALUE Alff 

LAB CONTROL SAMPLE 
Phenanthrene 2. 73 3.00 

Chrysene 2.99 3.00 

Benzo(klfluoranthene 2.54 3.00 

LCDUPLICATE 
Phenanthrene 2.95 3.00 

Chrysene 2.97 3.00 

Benzo(klfluoranthene 2.68 3.00 

Values reported in ug/L 

Spike Blank Surrogate Recovery 

SB-dl0-2-Methylnaphthalene 
SB-dl4-Dibenzo(a,h)anthracene 

SD-dl0-2-Methylnaphthalene 
SD-d14-Dibenzo(a,h)anthracene 

FORM-III 

94.7% 
102% 

86.3% 
91.7% 

\ 
RECOVERY RPO 

91.0% 

99.7% 
84. 7% 

98.3% 7. 7% 

99.0% 0.7% 

89.3% 5.4% 

ANALYTICAL ta.. 
RESOURCES~ 
INCORPORATEO 



Matrix: Water 

LIMS m Lab l'.D 

00-22650MB 112700MB 

00-22650SB 112700SB 

I 
1; 

WATER AROCLOR SURROGATE S'OMMARY 

QC Report No: CMSl 
Project: Tacoma Metals 

996098.00 

Client ID TCMX # 

Method Blank 92.0% 

Lab Control 94.0% 

00-22650$BD112700SBD Lab Control Dup 96.5% 

00-22650 
00-22651 
00-22652 
00-22653 
00-22654 
00-22655 
00-22656 
00-22657 
00-22658 
00-22659 
00-22660 
00-22661 

CMSlA NMW-4 

CMS1B NMW-5 
CM51C NMW-6 

CMSlD NMW-3 

CMSlE NMW-300 
CM51F NMW-2 
CMSlG MW-5 

CMSlH MW-6 
CMSl! MW-2 
CMSlJ NMW-1 
CMSlK MW-7 
CMSlL MW-l 

(TCMX) Tetrachloro-m-xylene 
(DCBP) = Decachlorobiphenyl 

79.5% 
68.5% 
92.0% 
85.0% 

100% 
82.5% 
84.0% 
53.0% 

103% 
92.0% 
94.0% 

106% 

QC LIMITS 

(34-112) 
(22-139) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CMSl FORM-II PCB 

DCBP # 

79.5% 
82.5% 
78.0% 
92.0% 
91.0% 
98.0% 

89.5% 
84.5% 
90.0% 
91.5% 
62.5% 

104% 
99.5% 
96.5% 

106% 

ANALYTICAL/& 
RESOURCES 'fl!!!/ 
INCORPORATED 

TOT OUT 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 



ORGANiCS ANALYSiS DATA SHEET 
PCB by GC/P!CD 

Sample No: Method Blank 

Lab Sample ID: CMSlMB 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: (/J\60 
Reported: 12/05/00 tJ-,'v~ 
Date extracted: 11/27/00 

Date analyzed: 12/01/00 13:29 
Instrument ID: ECD2 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

CAS Number 

12674-11-2 
53469-21-9 
12672::.29-6 

11097-69-1 
11096-82-S 
11104-28-2 
11141-16-5 

996098 .00 

Date Sampled: NA 
Date Received: NA 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

Reported in Total ug/L 

Analy te Value 

Aroclor 1016 1.0 u 
Aroclor 1242 1.0 u 
Aroclor 1248 1. 0 u 
Aroclor 1254 1. 0 u 
Aroclor 1260 1. 0 u 
Aroclor 1221 2.0 u 
Aroclor 1232 1.0 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

79.5% 
92.0% 

No 
No 
Yes 
Yes 

1:1 

ANALYTICAL ta.. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CMSlA 
LIMS ID: 00-22650 
Matrix: Water 

Data Release Authorized: ~\~ 
Reported: 12/05/00 ~,-v 
Date extracted: 11/27/oo 

Date analyzed: 12/01/00 15:07 
Instrument ID: ECD2 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-92-5 

11104-28-2 
11141-16-5 

Sani.ple No: NMW-4 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled; 11/20/00 

Date Received; 11/22/00 

Reported in 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC cieanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Total ug/L 

Value 

1016 1.0 u 
1242 l.O u 
1248 1.0 u 
1254 1.0 u 
1260 1.0 u 
1221 2.0 u 
1232 1.0 u 

PCB-Aroclor Surrogat~ Recovery 

Decachlorobiphenyl 
Tetrachlorornetaxylene 

Data Qualifiers 

92.0% 
79.5% 

ANALYTICAL Jil\ 
RESOURCES V(!I/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound wa.s not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CMSlB 
LIMS ID: 00-22651 
Matrix: Water 

Data Release Authorized: _\,v.,\~ 
Reported: 12/05/00 ~(l/X 

Date extracted: 11/27/00 
Date analyzed: 12/04/00 
Instrument ID: ECD2 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

Sample No: NMW-5 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Reported in 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC ~leanup: No 
Florisil Cleanup: No 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Total ug/L 

Value 

J.016 1.0 u 
1242 2.0 y 

1248 1.0 u 
1254 1.0 u 
1260 1.0 u 
1221 2.0 u 
1232 1.0 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

91.0% 
68.5% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 l?CB 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CM51C 
LIMS ID: 00-22652 
Matrix: Water 

Sample No; NMW-6 

QC Report No: 
Project: 

Date sampled: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/20/00 

Date Received: 11/22/00 
Data Release Authorized: ;;,..<i;;\flu 
Reported: 12/05/00 ~ "\ 

Date extracted: 
Date analyzed: 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

11/27/00 
12/01/00 16:12 
ECD2 

500 mL 

5.0 mL 

Reported in 

CAS Number Analyte 

12674-11-2 Aroclor 
53469-21-9 Aroclor 
12672-29-6 Aroclor 
11097-69-1 Aroclor 
11096-82-5 Aroclor 
11104-28-2 Aroclor 
11141-16-5 Aroclor 

GPC cieanup: No 
Florisil Cleanup: No 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: l:l 

Total ug/L 

Val.ue 

1016 1.0 u 
1242 1.0 u 
1248 1.0 u 
1254 1.0 u 
1260 1.0 u 
1221 2.0 u 
1232 1.0 u 

PCB-Aroclor surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

98.0% 
92 .0% 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 

PCB by GC/ECD 
Sample No: NMW-3 

Lab Sample ID: CM51D 
LIMS ID: 00-22653 
Matrix: Water 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 

Date Sampled: 
Date Received: 

Data Release Authorized: \ tJ-J\~ 
Reported: 12/05/00 (t/-'1)-\ 
Date extracted: 11/27/00 

Date analyzed: 12/01/00 16:44 
Instrument ID: ECD2 

996098.00 
11/20/00 
11/22/00 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: Sample Amount: soo mL 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 1.0 

53469-21-9 Aroclor 1242 1.0 

12672-29-6 Aroclor 1248 1.0 

11097-69-1 Aroclor 1254 1.0 

11096-82-5 Aroclor 1260 1. 0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1. 0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

89.5% 

85.0% 

u 
u 
u 
u 
u 
u 
u 

No 
No 
Yes 
Yes 

1:1 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed conc~ntration, 
but in the opinion of the analyst. confirmation was inadequate . 

FORM-1. PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: NMW-300 

Lab Sample ID: CMS1E 
LIMS ID: 00-22654 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

11~ate 
Data Release Authorized: A~l~\/ 
Reported: 12/05/00 ~{'V 

Received: 11/22/00 

Date extracted: 
Date analyzed: 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

11/27/00 
12/01/00 17:17 
ECD2 

500 mL 
5.0 mL 

Reported in 

CAS Number Analy te 

12674-11-2 Aroclor 
53469-21-9 Aroclor 
12672-29-6 Aroclor 
11097-6'9-1 Aroclor 
11096-82-5 Aroclor 
11104-28-2 Aroclor 
11141-16-5 Aroclor 

GFC cieanup: No 
Florisil Cleanup: No 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Total ug/L 

Value 

1016 1.0 u 
1242 5.6 y 

1248 1.9 y 

1254 1.3 y 

1260 1.0 u 
1221 2.0 u 
1232 1. 0 u 

PCB-A:roclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifi.ers 

84.5% 
100% 

ANALYflCAL /&_ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CMSlF 
LIMS ID: 00-22655 
Matrix: Water 

Sample No: NMW-2 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

CM51-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/20/00 
11/22/00 

Data Release Authorized: \ o(} 
Reported: 12/05/00 (A.,, ,IV\0 
Date extracted: 11/27/00 

Date analyzed: 12/04/00 
Instrument ID: ECD2 
Sample Amount: 500 mL 

Final Ext Vol: s.o mL 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11.1.41-16-5 

Reported in 

Analy te 

Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

GPC Cleanup: No 
Plorisil Cleanup: No 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Total ug/L 

Value 

1016 1.0 u 
1242 1.0 u 
1248 1.0 u 
1254 1.0 u 
1260 1.0 u 
1221 2.0 u 
1232 1.0 u 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

90.0% 
82.5% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANJ:CS ANALYS'.IS DATA SBEBT 
PCB by GC/ECD 

Sample No: MW-5 

Lab Sample ID: CMSlG 
LIMS ID: 00-22656 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

Data Release Authorized: ~ \\Sv 
Reported: 12/05/00 tj-, <l,,~ 

Date extracted: 11/27/00 GPC Cleanup: 
Florisil Cleanup: 

Sulfur Cleanup: 

Date analyzed: 12/04/00 
Instrument ID: ECD2 
Sample Amount: 500 mL 

Final Ext Vol: s.o mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 1.0 

53469-21-9 Aroclor 1242 1.0 

12672-29-6 Aroclor 1248 1.0 

11097-69-1 Aroclor 1254 1.0 

11096-82-5 Aroclor 1260 1.0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1.0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

91.5% 
84 .0% 

u 
u 
u 
u 
u 
u 
u 

No 
No 

Yes 
1:1 

ANALYTICAL fati 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No; MW-6 

Lab Sample ID: CMS1H 
LIMS ID: 00-22657 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: e,;l~ 
Reported: 12/05/00 cJ. ~\ 
Date extracted: 11/27/00 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

GPC 
Florisil 

Sulfur 

Cleanup: 
Cleanup: 

Cleanup: 

Date analyzed: 12/04/00 
Instrument ID: ECD2 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 1.0 
53469-21-9 Aroclor 1242 1.0 
12672-29-6 Aroclor 1248 1. 0 
11097-69-1 Aroclor 1254 1. 0 
11096-82-5 Aroclor 1260 1. 0 
11104-28-2 Aroclor 1221 2.0 
11141-16-5 Aroclor 1232 1. 0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

62.5% 
53.0% 

u 
u 
u 
u 
u 
u 
u 

No 
No 

Yes 
1:1 

ANALYTICAL . 
RESOURCES V!J!!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due .to interferences . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

PORM-1 PCB 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: MW-2 

Lab Sample ID: CMS1I 
LIMS ID: 00-22658 
Matrix: Water 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 

Date Sampled: 

\
6'0Date Received: 

Data Release Authorized: 1v\fiJ 
Reported: 12/05/00 t}(L- \ 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 21:04 
Instrument ID: BCD2 
Sample Amount: 500 mL 

996098.00 
11/21/00 
11/22/00 

GPC Cleanup: 
Florisil Cleanup: 

Sulfur Cleanup: 
Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analyte Value 

12674-11-2 Aroclor 1016 l.O 

53469-21-9 Aroclor 1242 1. 0 

12672-29-6 Aroclor 1249 1. 0 

11097-69-1 Aroclor 1254 1.0 
11096-82-5 Aroclor 1260 1.0 
11104-28-2 Aroclor 1221 2.0 

11141-16 - 5 Aroclor 1232 l. 0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

104% 
103% 

u 
u 
u 
u 
u 
u 
u 

No 

No 

Yes 
1:1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANICS ANALYS~S DATA SHEET 
PCB by GC/ECD 

Sample No: NMW-1 

Lab Sample ID: CMSlJ 
LIMS ID: 00-22659 
Matrix: Water 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: ~v,;\'&J 
Reported: 12/05/00 ~ \'I.I 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 21:37 
Instrument ID: ECD2 
Sample Amount: 500 mL 

Date Sampled: 
Date Received: 

996099.00 
11/21/00 
11/22/00 

GPC Cleanup: 
Florisil Cleanup: 

Sulfur Cleanup: 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Val.ue 

12674-11-2 Aroclor 1016 1.0 
53469-21-9 Aroclor 1242 1.0 
12672-29-6 Aroclor 1248 1.0 
11097-69-1 Aroclor 1254 1.0 
11096-82-5 Aroclor 1260 1.0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1.0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

99.5% 
92.0% 

u 
u 
u 
u 
u 
u 
CJ 

No 
No 

Yes 
1:1 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 



ORGANXC:S ANALYSJ:S DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: CMSlK 
LIMS ID: 00-22660 
Matrix: Water 

Data Release Authorized: x~\ (f) 
Reported: 12/05/00 v(L\'v 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 22:09 
Instrument ID: ECD2 

Sample Amount: 500 mL 

Final Ext Vol: 5.0 mL 

CAS Number 

l.2674-11.-2 

53469-21-9 
12672-29~6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

Sample No: MW-7 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

a-tSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
11/21/00 
11/22/00 

GPC Cleanup: No 
Florisil Cleanup: No 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Reported in Total ug/L 

Analyte Value 

Aroclor 1016 1.0 u 
Aroclor 1242 1.0 u 
Aroclor 1248 1.0 u 
Aroclor 1254 1.0 u 
Aroclor 1260 1. 0 u 
Aroclor 1221 2.0 u 
Aroclor 1232 1.0 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

96.5% 

94 .0% 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 

Dilution Required 
s Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sainple No: MW-1. 

Lab Sample ID: CMSlL 
LIMS ID: 00-22661 
Matrix: Water 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 

Date Sampled: 
Date Received: 

Data Release Authorized: ~\(o\lJ'l) 
Reported: 12/05/00 ~ i. V' 

Date extracted: 11/27/00 
Date analyzed: 12/01/00 22:42 
Instrument ID: ECD2 
Sample Amount: 500 rnL 

996098.00 
11/21/00 
11/22/00 

GPC Cleanup: 
Florisil Cleanup: 

Sulfur Cleanup: 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS NWnber Analy te Value 

12674-11-2 Aroclor 1016 1.0 u 
53469-21-9 Aroclor 1242 1.0 u 
12672-29-6 Aroclor 1248 1.0 u 
11097-69-1 Aroclor 1254 1. 0 u 
11096-82-5 Aroclor 1260 1.0 u 
11104-28-2 Aroclor 1221 2.0 u 
11141-16-5 Aroclor 1232 1. 0 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 106% 
Tetrachlorometaxylene 106% 

Data Qualifiers 

No 
No 

Yes 
1:1 

ANALYTICAL . 
RESOURCES Viii!/ 
INCORPORATED 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 



ORGANICS ANALYSIS DATA SHEKT 
PCB by METHOD 8080 

Lab Sample ID: CM51SB 
LIMS ID: 00-22650 

QC Report No: 
Project: 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 

Matrix: Water 996098.00 

Data Release Authorized: (o\~ 
Reported: 12/05/00 ~'I\J\ 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

LAB CONTROL DUPLICATE 

Aroclor 1242 

Values reported in ug/L 

LABORATORY CONTROL SAMPLE RECOVERY 
Date extracted: 11/27/00 

SPIKE 
VALUE 

9.0600 

9.4000 

SPIKE 
ADDED 

10.1 

10.1 

Aroclor Surrogate Recoveries 

LCS-Decachlorobiphenyl 82.5% 
LCS-Tetrachlorometaxylene 94.0% 

LCSD-Decachlorobiphenyl 78.0% 
LCSD-Tetrachlorometaxylene 96.5% 

FORM-Ill 

% 

RBCOVBRY 

89.9%' 

93 . 3% 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

RPD 

3.7%' 



WATER TPHg SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: 

LU5S ID 

00-22650MB 
00-22650 
00-22650 
00-22651LC 
00-22651LCD 
00-22651 
00-22652 
00-22653 
00-22654 
00-22655 
00-22656 
00-22657 
00-22658 
00-22659 
00-22660 
00-22661 

Water 

Lah ID Client ID 

112800MB Method Blank 
CMSlA NMW-4 

CMSlA-DP NMW-4-DP 
112800LC Lab Control 
112800LCD Lab Control Dup 
CMSlB NMW-5 

CMSlC NMW-6 

CMS1D NMW-3 

CMSlE NMW-300 
CMSlF NMW-2 
CMSlG MW-5 
CMSlH MW-6 
CMSll MW-2 

CM51J NMW-1 

CMSlK MW-7 
CMSlL MW-1 

(TFT) Trifluorotoluene 
(BB) = Bromobenzene 

TFT BB 

94.5% 90.5% 
97. 7% 96.4% 
98.0% 98.6% 

102% 105% 

103% 107% 

103% 107% 
102%- 84 .9% 

107% 106% 

105% 105%-

99.2% 94. 8%-

98.0% 95 .3% 

95.9%- 95.2% 

101% 100% 

99.1% lOHr 

97.4% 95.8% 

98.9% 98.5% 

MB/LCS 
QC LIMITS 
(69. 0-135) 
(68.0-127) 

Limits Updated - 08/01/00 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D system Monitoring Compound diluted out 

Page 1 for CM51 

FORM-II TPHg 

QC Report No: 

TOT OUT 

0 
0 

0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

SAMPLE 
QC LIMITS 
(80.0-120) 
(80.0-120) 

ANALYTICAL • . 
RESOURCES -
INCORPORATED 

CMSl 



TOTAL GASOL~NE RANGE HYDROCARBONS 
NWTPHg - Toluene to Naphthalene 

QC Report No: CMSl-Kennedy Jenks 

Matrix: Water Project: Tacoma Metals 
99609B.00 

Data Release Authorized: \\\~ Date Received: 11/22/00 

Reported: 12/01/00 f./(.> \?-, 

Client Date Dilution 

~ ... ·.,: 

Consultants 

Gas 

Lab ID Sample ID Analyzed Factor Gas Range ID 

CM5l-1128MB Method Blank 
00-22650-CMSlA NMW-4 
00-22650-Dupl NMW-4 
00-22651-CMSlB NMW-5 
00-22652-CMSlC NMW-6 
00-22653-CMSlD NMW-3 
00-22654-QIISlE NMW-300 
00-22655-CMSlF NMW-2 
00-22656-CMSlG MW-5 
00-22657-CMSlH MW-6 
00-22658-CMSlI MW-2 
00-22659-0151J NMW-1 
00-22660-CMSlK MW-7 

00-2266l-CM51L MW-1 

Surrogate A is Trifluorotoluene. 
Surrogate Bis Bromobenzene. 

Values reported in ppm (mg/L). 

11/28/00 
11/28/00 
11/28/00 
11/28/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
J.l/29/00 
11/29/00 
11/28/00 
11/28/00 
11/28/00 
11/28/00 

l:l 0.25 u NO 
l:l 0.42 NO 
1:1 0.37 NO 

1:1 1.9 NO 
1:1 0.25 u NO 
1:5 29 NO 

l:S 30 NO 

1:1 0.25 u NO 
1:1 0.25 u NO 

1:1 0.25 u NO 
1:1 0.25 0 NO 
1:1 0.25 u NO 

1:1 0.25 u NO 
1:1 0.25 u NO 

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene. 

Data Qualifiers 

U Compound not detected at the given detection limit. 

ANALYTICAL . 
RESOURCES 'eJ 
INCORPORATED 

Surr A Surr B 
Rec Rec 

94.5% 90.5% 
97.7% 96.4% 
98.0% 98.6% 

103% 107\ 

102% 84.9% 
107% 106% 
105% 105% 
99.2% 94.8% 
98.0% 95.3% 

95.9% 95.2% 
101% 100% 
99.1% 101% 

97.4% 95.8% 
98.9% 98.5% 

X Value detected above linear range of instrument. Dilution required. 
J Indicates an estimated value below the calculated detection limit. 
s No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract. 
NR Indicates no recovery due to matrix interference. 

FORM-1 TPH~g 



TOTAL GASOLINE RANGE HYDROCARBONS 
NWTPHg - Toluene to Naphthalene 

ANALYTICAL /al\ 
RESOURCES ~ 
INCORPORATED 

Lab Sample ID: CM51SB 
LIMS ID: 00-22651 
Matrix: Water 

QC Report No: CM51-KeIU1edy Jenks Consultants 

Project: Tacoma Metals 

Data Release Authorized: :\,\\SC) 
Reported: 12/01/00 (A..:J \ 'd" 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Analyzed 11/28/00 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Gasoline Range Hydrocarbons 

LCS DUPLICATE SAMPLE 

Gasoline Range Hydrocarbons 

TPHg Surrogate Rec 

Trifluorotoluene 
Bromobenzene 

Values reported in parts per million (mg/L) 

TPHg SPIKE CONTROL LIMITS 

Percent Recovery 
Duplicate RPD 

Advisory QA Limits 

50-150% 

<50% 

996098.00 

SPIKE 
FOUND 

2.47 

2.41 

LC 

102% 
105% 

SPIKE 
ADDED 

2.50 

2.50 

LCD 

103% 

107% 

FORM-III 

t 
REC RPD 

98.8% 

96 . 4% 2.5% 



TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Matrix: Water QC Report No: CMSl 

LIMS ID. 

00-22650MB 
00-22650LC 
00-22650LCD 
00-22650 
00-22651 
00-22652 
00-22653 
00-22654 
00-22655 
00-22656 
00-22657 
00-22658 
00-22659 
00-22660 
00-22661 

Lab 'ID Extracted Client ID MeArach 

113000MB 11/2?/00 Method Blank 98% 

113000LC 11/27/00 Lab Control 87% 

113000LCD 11/27/00 Lab Control Dup 85% 

CM51A 11/27/00 NMW-4 82% 

CM51B 11/27/00 NMW-5 88% 

CM51C 11/27/00 NMW-6 87% 
CMS1D 11/27/00 NMW-3 68% 

CMSlE 11/27/00 NMW-300 65% 

CMSlF 11/27/00 NMW-2 75% 

CMSlG 11/27/00 MW-5 74% 

CMSlH 11/27/00 MW-6 55% 

CM51I 11/27/00 MW-2 95% 

CMSlJ 11/27/00 NMW-1 79% 

CMSlK 11/27/00 MW-7 63% 

CMSlL 11/27/00 MW-1 68% 

(MeArach) = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(65-118) (54-133) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

Page 1 for CM51 

FORM-II TPHD 

TOT OUT 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 
and Motor Oil 

Lab ID: 00-22650 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Received: 11/22/00 

Data Release Authorized: \ ~ \'{)\) 
Reported: 12/05/00 ~ ,,,_ 

ANALYTICAL (& 
RESOURCES W1/I 
!NCORPORATED 

Date Dat:e Dilution Diesel •HC Motor Oil Surr 

Lab ID Sample ID Extraeced Analyzed Factor Range ID Range Rec 

CMSlMB Method Blank 11/27/00 11/30/00 1:1 0.25 u 0.50 u 98.0% 

CM51A NMW-4 11/27/00 11/30/00 1:1 1.3 NO 0.50 u 82.0% 

CM51B NMW-5 11/27/00 11/30/00 1:1 3.6 NO 0.50 u 88.0% 

CMSlC NMW-6 11/27/00 11/30/00 1:1 0.64 NO 0.50 u 87.0% 

CM51D NMW-3 11/27/00 11/30/00 1:1 4.0 NO 0.50 u 68.0% 

CMSlE NMW-300 11/27/00 11/30/00 1:1 3.8 NO 0.50 u 65.0% 

CMSlF NMW-2 11/27/00 11/30/00 1:1 0.56 NO 0.50 u 75.0% 

CMSlG MW-5 11/27/00 J.l/30/00 1:1 0.62 NO 0.50 u 74.0% 

CMSlH MW-6 11/27/00 11/30/00 1:1 1.2 NO 0.50 u 55.0% 

CMSlI MW-2 11/27/00 11/30/00 1:1 0.25 u 0.50 u 95.0% 

CMSlJ NMW-1 11/27/00 11/30/00 1:1 0.52 NO 0.50 u 79.0% 

CMSlK MW-7 11/27/00 11/30/00 1:1 0.44 NO 0.50 u 63.0% 

CMSlL MW-1 11/27/00 11/30/00 1:1 0.25 u 0.50 u 68.0% 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products . 
Values reported in ppm (mg/Ll 
Diesel quantitation on total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

u Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

PORM-1 TPHD 



TOTAL DIESEL RANGB HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 

ANALYTICAL . 
RESOURCES 
INCORPORATED 

Lab Sample ID: CMSlSB 
LIMS ID: 00-22650 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: ')..,;::,\(§) 
Reported: 12/05/00 ~ ,?--

LABORATORY CONTROL SAMPLE RBCOVERY REPORT 
Extracted: 11/27/00 
Analyzed: 11/30/00 

CONSTITUENT 

Diesel Range Hydrocarbons-LCS 

Diesel Range Hydrocarbons-LCD 

TPHd Surrogate Recovery 

Methylarachidate-LCS 87.0% 

Methylarachidate-LCD 85.0% 

Values reported in parts per million (mg/L) 

SPIKE 
FOUND 

2.42 

2.48 

FORM-III 

996098.00 

SPIKE 
ADDED 

2.50 

2.50 

' RECOVERY 

96.8% 

99.2% 

RPD 

2 .4% 



lNORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: Method Blank 

ANALYTlCAL ~ 
RESOURCES "11/ 
INCORPORATED 

Lab Sample ID: CMSlMB 

LIMS ID: 00-226SO 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Wate:r 996098.00 

Date Sampled: NA 
NA Date Received: 

Data Release Authoriie~ 
Reported: 12/lS/00 . 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

3010 12/08/00 6010. 12/12/00 7440-38-2 Arsenic 0.05 0.05 u 
3010 12/08/00 6010 12/12/00 7440-39-1 Barium 0.003 0.003 u 
3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 0.002 0.002 u 
3010 12/08/00 6010 J.2/12/00 7440-47-3 Chromium 0.005 0.005 u 
3010 12/08/00 6010 12/12/00 7440-50-8 Copper 0.002 0.002 u 
3010 12/08/00 6010 12/12/00 743~-92-1 Lead 0.02 0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 7782-49-2 Selenium 0.05 0.05 u 
3010 12/08/00 6010 12/12/00 7440-22-4 Silver 0.003 0.003 u 

u Analyte undetected at qiven RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: Method Blank 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

Lab Sample ID: CM51MB 

LIMS ID: 00-22662 

Matrix: Water 

QC Report No: CM5l-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: NA 

Date Received: NA 

Data Re·lease Authorizei:){,1 _,,,.-
Reported: 12/15/00 l.J' ~ 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte 

6010 12/08/00 6010 12/08/00 7440-38-2 Arsenic 

6010 12/08/00 6010 12/08/00 7440-39-3 Barium 

6010 12/08/00 6010 12/08/00 7440-43-9 Cadmium 

6010 12/08/00 6010 12/08/00 7440-47-3 Chromium 

6010 12/08/00 6010 12/08/00 7440-50-8 Copper 

6010 12/08/00 6010 12/08/00 7439-92-1 Lead 

7470 12(11/00 7470 12/12/00 7439-97-6 Mercury 

6010 12/08/00 6010 12/08/00 7'182-49-2 Selenium 

6010 12/08/00 6010 12/08/00 7440-22-4 Silver 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

RL mg/L 

0.05 0.05 u 
0.003 0.003 u 
0.002 0.002 u 
0.005 0.005 u 
0.002 0.002 u 

0.02 0.02 u 
0.0001 0.0001 u 

0.05 0.05 u 
0.003 0.003 u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: NMW-4 

Lab Sample ID: CMSlA 
LIMS ID: 00-22650 

Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma M~tals 

996098.00 

Date Sampled: 11/20/00 

Data Release Authorized~ 

Reported: 12/15/00 c~ 
Date Received: 11/22/00 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte 

3010 12/08/00 6010 12/12/00 7440-38-2 Arsenic 

3010 12/08/00 6010 12/12/00 7440-39-3 Barium 

3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 

3010 12/08/00 6010 12/12/00 7440-47-3 Chromium 

3010 12/08/00 6010 12/12/00 7440-50-8 Copper 

3010 12/08/00 6010 12/12/00 7439-92-1 Lead 

RL 

0.05 

0.003 
0.002 

0.005 

0.002 

0.02 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

mg/L 

0.05 u 
0.010 
0.002 u 
o.oos u 
0.003 

0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 7782-49-2 Selenium o.os 0.05 u 
3010 12/08/00 6010 l:l/12/00 7440-22-4 Silver 0. 003 0.003 CJ 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: NMW-4 

Lab Sample ID: CM51A 
LIMS ID: 00-22650 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 996098.00 
Date Received: 11/22/00 

Data Release Authorize~~ 
Reported: 12/15/00 l} ~ 

MATRIX SPIKE QUALITY CONTROL REPOR'f 

Sample Spike Spike % 

Analyte mg/L m.g/L Added Recovery 

Arsenic o.os u 1. 86 2.00 93. 0% 

Barium 0.010 l. 95 2.00 97.0% 

Cadmium 0.002 u 0.464 0.500 92.8% 

Chromium 0.005 u 0.475 0.500 95.0% 

Copper 0. 003 0.493 0.500 98.0% 

Lead 0.02 u 1.83 2.00 91. 5% 

Mercury 0.0001 u 0.0010 0.0010 100% 

Selenium 0.05 u 1.88 2.00 94.0% 

Silver 0.003 u 0.464 0.500 92.8% 

'Q' codes: N = control limit not met 
H %R not applicable, sample concentration too high 
* RPD control limit not met 

NA Not applicable - analyte not spiked 

Control Limits: Percent Recovery: 75-12S% 
RPO: +/-20% 

FORM-V 

ANALYTICAL Jia\ 
RESOURCES \g/ 
INCORPORATED 

Q 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: NMW-5 

ANALYTICAL. 
RESOURCES 
INCORPORATED 

Lab Sample ID: CMSlB 

LIMS ID: 00-22651 

Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 

Project, Tacoma Metals 

996098.00 

Date Sampled: 11/20/00 

11/22/00 Date Received: 

Data Release Authorized ~ 
Reported: 12/15/00 

Prep Prep Analysis Ana1ysis 

Meth Date Method Date CA.S Number Analyte RL mg/L 

3010 12/08/00 6010 12/12/00 7440-38-2 Arsenic 0.05 o.os u 

3010 12/08/00 6010 12/12/00 7440-39-3 Barium 0.003 0.009 

3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 0.002 0.002 u 

3010 12/08/00 6010 12/12/00 7440-47-3 Chromium 0.005 0.005 u 

3010 12/08/00 6010 12/12/00 7440-50-8 Copper 0.002 0.003 

3010 12/08/00 6010 12/.t2/00 7439-92-1 Lead 0.02 0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 

3010 12/08/00 6010 12/12/00 7782-49-2 Selenium 0.05 0.05 u 
3010 12/08/00 6010 12/12/00 7440-22-4 Silver 0.003 0.003 u 

u Analyte undetect@.d at given RL 

RL Reporting Lim~t 

FORM-I 



INORGANICS ANALYSIS PATA SHEET 
TOTAL METALS 

Sample No: NMW-5 

Lab sample ID: CM51B 

LIMS ID: 00-22651 

Matrix: Water 

QC Report No: CMS1-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Received: 11/22/00 

Data Release Authorized-'1\ V 
Reported: 12/15/00 ('} 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Sample Duplicate 

Analyte mg/L mg/L RPD 

Arsenic 0.05 u 0.05 u 0.0% 

Barium 0.009 0.011 20.0% 

Cadmium 0.002 u 0.002 u 0.0% 

Chromium 0.005 u 0.005 u 0.0% 

Copper 0.003 0.004 28.6% 

Lead 0.02 u 0.02 u 0.0% 

Mercury 0.0001 u 0.0001 u 0.0% 

Selenium 0.05 u 0.05 u 0.0% 

Silver 0.003 u 0.003 u 0.0% 

'Q' codes: * control limit not met 

Control 
Limit 

+/- 0.05 

+/ - 0.003 
,,.; - 0 . 002 

+/- 0.005 

+/- 0.002 

+/- 0.02 

+/- 0.0001 

+/- o.os 
+/- 0.003 

L ~ RPD not valid, alternate limit detect. ion limit 

FORM-VI 

ANALYTICAL . 
RESOURCES -
INCORPORATED 

Q 

L 

L 

L 

L 

L 

L 

L 
T, 

L 



XNORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CM51C 
LIMS ID: 00-22652 
Matrix: Water 

Sample No: NMW-6 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/20/00 

Data Release Authorize~~ 

Reported: 12/15/00 tJr-
Date Received: 11/22/00 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL 

3010 12/08/00 6010 12/12/00 7440-38-2 Arsenic 0.05 

3010 12/08/00 6010 12/12/00 7440-39-3 Barium 0.003 

3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 0.002 

3010 12/08/00 6010 12/12/00 7440-47-3 Chromium 0.005 

3010 J.2/08/00 6010 12/12/00 7440-50-8 Copper 0.002 

3010 12/08/00 6010 12/12/00 7439-92-1 Lead 0. 02 

ANALYTICAL .!!Wliii 
RESOURCES~ 
INCORPORATED 

mg/L 

0.05 u 
0.030 
0.002 u 
0.005 u 
0.002 u 
0.02 u 

7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 7782-49-2 Selenium o.os 0.05 u 
3010 12/08/00 6010 12/12/00 7440-22-4 Silver 0.003 0.003 u 

U Analy'L:e undetected at: given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METAI.S 

Sample No: NMW-3 

Lab Sample ID: CM51D 
LIMS ID: 00-22653 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: ll/20/00 

Data Release Authorized fJAd / 

Reported: 12/15/00 l'~ 
Date Received: 11/22/00 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS N'wnber Malyte 

3010 12/08/00 6010 12/12/00 7440-38-2 Arsenic 

3010 12/08/00 6010 12/12/00 7440-39-3 Barium 

3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 

3010 12/08/00 6010 12/12/00 7440-47-3 Chromium 

3010 12/08/00 6010 12/12/00 7440-50-8 Copper 

3010 12/08/00 6010 12/12/00 7439-92-1 Lead 

RL 

o.os 
0.003 
0.002 
0.005 
0.002 
0.02 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

mg/L 

0.05 u 
0.013 

0.002 u 
0.005 u 
0.002 

0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 7782-49-2 Selenium 0.05 0.05 u 
3010 12/08/00 6010 12/12/00 7440-22-4 Silver 0.003 0.003 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: NMW-300 

Lab Sample ID: CM51E 

LIM$ ID: 00-22654 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 996098. 00 
Date Sampled: 11/20/00 

Date Received: 11/22/00 

Data Release Authorized~~-
Reported: 12/15/00 e;· 
Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte 

3010 12/08/00 0010 12/i2/00 7440-38-2 Arsenic 

3010 12/08/00 6010 12/12/00 7440-39-3 Barium 

3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 

3010 12/08/00 6010 12/12/00 7440-47-3 Chromium 

3010 12/08/00 6010 12/12/00 7440-50-8 Copper 

3010 12/08/00 6010 12/12/00 7439-92-1 Lead 

RL 

0.05 

0.003 
0.002 

0.005 

0.002 

0.02 

ANALYTICAL. 
RESOURCES SIIJ 
INCORPORATED 

mg/L 

0.05 u 
o. 011. 

0.002 u 
0.005 u 
0.002 u 

0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 7782-49-2 Selenium o.os o.os u 
3010 12/08/00 6010 12/12/00 7440-22-4 Silver 0 . 003 0.003 u 

lJ Analyte undetected at given RL 

R~ Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: NMW-2 

Lab Sample ID: CMSlF 
LIMS ID: 00-22655 

Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 11/20/00 

Data Release Authorize~~ 
Reported: 12/15/00 °\'rv 

Date Received: 11/22/00 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte 

3010 12/08/00 6010 12/12/00 7440-38-2 Arsenic 

3010 12/08/00 6010 12/12/00 7440-39-3 Barium 

3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 

3010 12/08/00 6010 12/12/00 7440-47-3 Chromium 

3010 12/08/00 6010 12/12/00 7440-50-8 Copper 
3010 12/08/00 6010 12/12/00 7439-92-1 Lead 

RL 

0.05 

0.003 
0.002 

0.005 

0.002 

0.02 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

mg/L 

0.05 u 
0.012 

0.002 u 
0.005 u 
0.002 u 

0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 7792-49-2 Selenium o.os 0.05 u 
3010 12/08/00 6010 12/12/00 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: MW-5 

ANALYTICAL. 
RESOURCES D 
INCORPORATED 

Lab Sample ID: CMSlG 
LIMS ID: 00-22656 

Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098. 00 

Date Sampled: 11/21/00 

11/22/00 Date Received: 

Data Release Authorized,~ 
Reported: 12/15/00 

.. 
Prep Prep Analysis Analysis 

Meth Date Method Date CAS NUmber Analyte RL mg/L 

3010 12/08/00 6010 12/12/00 7440-38-2 Arsenic o.os 0.05 u 
3010 12/08/00 6010 12/12/00 7440-39-3 Barium 0.003 0. 020 

3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 0.002 0.002 u 
3010 12/08/00 6010 12/12/00 7440-47-3 Chromium 0.005 o.oos u 
3010 12/08/00 6010 12/12/00 7440-50-8 Copper 0.002 Q.004 

3010 12/08/00 6010 12/12/00 7439-92-1 Lead 0.02 0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 7782-49-2 Selenium 0.05 0.05 u 
3010 12/08/00 6010 i2/12/00 7440-22-4 Silver 0.003 0.003 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEE~ 

TOTAL METALS 

Sample No: MW-6 

Lab Sample ID: CMSlH 

LIMS ID: 00-22657 

Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 11/21/00 

1 
_,,/ Date Received: 11/22/00 

Data Release Authorized ~ 
Reported: 12/15/00 

Prep Prep Analysis Analysis 

Meth Date Method Date 

3010 12/08/00 6010 12/12/00 

3010 12/08/00 6010 12/12/00 

3010 12/08/00 6010 12/12/00 

3010 12/08/00 6010 12/1?./00 

3010 12/08/00 6010 12/12/00 

3010 12/08/00 6010 12/12/00 

CAS Number Analyte 

7440-38-2 Arsenic 
7440-39-3 Barium 
7140-13-9 Cadmium 
7440-47-3 Chromium 
7440-50-8 Copper 

7439-92-1 Lead 

RL 

o.os 
0.003 

0.002 
o.oos 
0.002 

0.02 

ANALYTICAL ta\ 
RESOURCES \g, 
INCORPORATED 

m.g/L 

0.05 u 
0.030 
0.002 u 
o.oos u 
o.oos 

0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 778?.-49-2 Selenium 0.05 0.05 u 
3010 12/08/00 6010 12/12/00 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: MW-2 

ANALYTICAL f& 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CM51I 
LIMS ID: 00-22658 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project, Tacoma Metals 

Matrix: Water 
Date Sampled: 

~ te 

Received: 

Data Release Authorized 
Reported: 12/15/00 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

3010 12/08/00 6010 12/12/00 7440-38-2 

3010 12/08/00 6010 12/12/00 7440-39-3 

3010 12/08/00 6010 12/1.2/00 7440-43-9 

3010 12/08/00 6010 12/12/00 7440-47-3 

3010 12/08/00 6010 12/12/00 7440-50-8 

3010 12/08/00 6010 12/12/00 7439-92-1 

74.70 12/11/00 7470 12/12/00 7439-97-6 

3010 12/08/00 6010 12/12/00 7782-49-2 

3010 12/08/00 6010 12/12/00 7440-22-4 

u AnalyLc undetected at given RL 

1-1.L Repor,.ing Limit 

FORM-I 

996098. 00 
11/21/00 
11/22/00 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL mg/L 

0.05 o.os u 
0.003 0.028 
0.002 0.002 u 
0.005 0.005 u 
0.002 0.020 

0.02 0.02 u 
0.0001 0.0001 u 

0.05 o.os u 
0.003 0.003 u 



XNORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: NMW-1 

Lab Sample ID: CMSlJ 
LIMS ID: 00-22659 

Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 11/21/00 

Data Release Authorized~ 

Reported: 12/15/00 ~r 
Date Received: 11/22/00 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte 

3010 12/08/00 6010 12/12/00 7440-38-2 Arsenic 

3010 12/08/00 6010 12/12/00 7440-39-3 Barium 

3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 

3010 12/08/00 6010 12/12/00 7440-47-3 Chromium 
3010 12/08/00 6010 12/12/00 7440-50-8 Copper 

3010 12/08/00 6010 12/12/00 7439-92-1 Lead 

RL 

0.05 

0.003 

0.002 

0.005 
0.002 

0.02 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 

mg/L 

o.os u 
0.090 

0.002 u 
0.005 u 
0.002 u 

0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 7782-49-2 Selenium 0.05 0.05 u 
3010 12/08/00 6010 12/12/00 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL R~porting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: MN-7 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CM51K 
LIMS ID: 00-22660 

Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 11/21/00 

11/22/00 

~ te 

Received: 
Data Release Authorized: 
Reported: 12/15/00 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/L 

3010 12/08/00 6010 12/12/00 7440-38-2 Arsenic o.os 0.05 u 
3010 12/08/00 6010 12/12/00 7440-39-3 Barium 0.003 0.031 

3010 12/08/00 6010 12/12/00 7440-43-9 Cadmium 0.002 0.002 u 
3010 12/08/00 6010 12/12/00 7440-47-3 Chromium 0.005 0.005 u 
3010 12/08/00 6010 12/12/00 7440-50-8 Copper 0.002 o.oos 
3010 12/08/00 6010 12/12/00 7439-92-1 Lead 0.02 0.02 u 
7470 12/11/00 7470 12/12/00 7439:-97-6 Mercury 0.0001 0.0001 u 
3010 12/08/00 6010 12/12/00 7782-49-2 Se:'..enium 0.05 0.05 u 
3010 12/08/00 6010 12/12/00 7440-22-4 Silver 0.003 0.003 u 

u Analyte undetected at: given RL 

RL Reporting Limit 

FORM-I 



7NORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: MW-1 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CMSlL 
LIMS ID: 00-22661 

Matri:<: Wat.er 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: 

Date Sampled: 

1 
/ ,· Dat.e Received: 

Data Release Authorized~~ 
Reported: 12/15/00 t} 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

3010 12/08/00 6010 12/12/00 7440-38-2 

3010 12/08/00 6010 12/12/00 7440-39-3 

3010 12/08/00 6010 12/12/00 7440-43-9 

3010 12/0B/OO 6010 12/12/00 7440-47-3 

3010 12/08/00 6010 12/12/00 7440-50-8 

3010 12/08/00 6010 12/12/00 7439-92-1 

7470 12/11/00 7470 12/12/00 7439-97-6 

3010 12/08/00 6010 12/12/00 7782-49-2 

3010 12/08/00 6010 12/12/00 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Tacoma .Metals 
996098.00 
11/21/00 

11/22/00 

Analyte 

Arsenic 
Barium, 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL 

0.05 

0.003 

0.002 
0.005 

0.002 

0.02 

0.0001 

0.05 

0.003 

mg/L 

0.05 u 
0.016 

0.002 u 
0.005 u 
0.011 

0.02 u 
0.0001 u 

0.05 u 
0.003 u 



ANALYTICAL ,'il\ 
RESOURCES '1JII!/ 
INCORPORATED 

INORGANIC ANALYSIS DATA SHEET 

DISSOLVED METALS 

Sample No: NMW-4 (D) 

Lab Sample ID: CMSlM 
LIMS ID: 00-22662 

Matrix: Water 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

Data Release Authorized£}}.~ 
Reported: 12/15/00 (~ 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

6010 12/0?./00 6010 12/08/00 7440-38-2 

6010 12/08/00 6010 12/08/00 7440-39-3 

6010 12/08/00 6010 12/08/00 7<110-43-9 

6010 12/08/00 6010 12/08/00 7440-47-3 

6010 12/08/00 6010 12/08/00 7440-50-8 

6010 12/08/00 6010 12/08/00 7439-92-1 

7470 12/11/00 7470 12/12/00 7439-97-6 

6010 12/08/00 6010 12/08/00 7782-49-2 

6010 12/08/00 6010 12/08/00 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

CMSl-Kennedy Jenks consultants 
Tacoma Metals 
996098.00 

11/20/00 

11/22/00 

Analyte RL mg/L 

Arsenic o.os 0.05 

Barium 0.003 0.012 

Cadmium 0.002 0.002 

Chromium 0.005 0.005 

C.:opper 0.002 0.002 

Lead 0.02 0.02 

Mercury 0.0001 0.0001 

Selenium 0.05 0.05 

Silver 0.003 0.003 

u 

u 
u 
u 
u 
u 
u 
u 



INORGANICS ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: NMW-4 (D) 

Lab Sample ID: CMSlM 
LIMS ID: 00-22662 
Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Received: 11/22/00 

Data Release Authorized£tl 7 .,,.,--· 
Reported: 12/15/00 ~~ 

MATRIX SPIKE QUALITY CONTROL REPORT 

Sample Spike Spike 

Analyte mg/I. mg/L Added 

Arsenic o.os u 1.95 2.00 

Barium 0.012 1.97 2.00 

Cadmium 0.002 u 0.506 0.500 

Chromium 0.005 u 0.494 0.500 

Copper 0.002 u 0.503 o.soo 
Lead 0.02 u 1. 95 2.00 

Mercury 0.0001 u 0.0012 0.0010 

Selenium 0.05 u 1.99 2.00 

Silver 0.003 u 0.429 0.500 

'Q' codes: control limit not met 

% 
Recovery 

97.5% 

97.9% 

101% 

98.8% 

101% 
97.5% 

120% 

99.5% 
85.8% 

* 
%R not applicable, sample concentration too high 

RPD control limit not met 
NA Not. avplicablc - analyte not sp.i.ked 

Control Limits: Percent Recovery: 75-125% 

RPD: +/-20% 
FORM-V 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 

Q 



ANALYTICAL. 
RESOURCES g 
INCORPORATED 

INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: NMW-5 (D) 

Lab Sample ID: CM51N 
LIMS ID: 00-22663 

Matrix: Water 

QC Report No: 
Project: 

Date Sampled: 

Data Release Authorized~ / 
Reported: 12/15/00 tJ__.. 

Date Received: 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

6010 12/08/00 6010 12/08/00 7440-38-2 

6010 12/08/00 6010 12/08/00 7440-39-3 

6010 12/08/00 6010 12/08/00 '7440-43-9 

6010 12/08/00 6010 12/09/00 7440-47-3 

6010 12/08/00 6010 12/08/00 7440-50-8 

6010 l.2/08/00 6010 12/08/00 7439-92-1 

7470 12/11/00 7470 12/12/00 7439-97-6 

6010 12/0B/OO 6010 12/08/00 7782-49-2 

6010 12/08/00 6010 i2/os/oo 744.0-22-4 

U Ana:yte undetected at given RL 

RL Reporting Limit 

FORM-I 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

11/20/00 

11/22/00 

Analyte RL mg/L 

Arsenic 0.05 o.os 
Barium 0.003 0.010 

Cadmium 0.002 0.002 

Chromium 0.005 0.005 

Copper 0.002 0.002 

Lead 0.02 0.02 

Mercury 0.0001 0.0001 

Selenium o.os 0.05 

Silver 0.003 0.003 

u 

u 
u 
u 
u 
u 
u 
lJ 



INORGANICS ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: NMW-5 (D) 

Lab Sample ID: CM51N 
LIMS ID: 00-22663 

QC Report No: CM5l-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 

Data Release Authorize~_,,...---

Reported: 12/15/00 ~ 

996098.00 
Date Received: 11/22/00 

MATRIX DUPLICATE QUALITY CONTROL REPORT 

Sample Duplicate 

Analyte mg/L mg/L RPD 

.1>,rsenic 0.05 u 0.05 u 0.0% 

Barium 0.010 0.010 0.0% 

Cadmium 0.002 u 0.002 u 0.0% 

Chromium 0.005 u 0.005 u 0.0% 

Copper 0.002 u 0.002 u 0.0%' 

Lead 0.02 u 0.02 u 0.0% 

Mercury 0.0001 u 0.0001 u 0.0% 

Selenium 0.05 u o.os u 0.0% 

Silver 0.003 u 0.003 u 0.0% 

'Q' codes: * control limit not met 

Control 
Limit 

~-1 - 0.05 
+/- 0.003 
+/- 0.002 
+/- 0.005 
+/- 0.002 
+/- 0.02 
+/- 0.0001 
+/- 0.05 
+/- 0.003 

L RPD not valid, alternate limit detection limic: 

FORM-VI 

ANALYTICAL/& 
RESOURCES 'VJ 
INCORPORATED 

Q 

L 

L 
L 

L 

L 

L 

L 

L 

L 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Lab Sample ID: CM510 
LIMS ID: 00-22664 

Matrix: Water 

Sample No: 

QC Report No: 
Project: 

Data Release Authorized{;r;+;~ 
Reported: 12/15/00 f.)' 

Date Sampled, 
Date Received: 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

6010 12/08/00 6010 12/08/00 7440-38-2 

6010 12/08/00 6010 12/08/00 7440-39-3 

6010 12/08/00 6010 12/08/00 7440 - 43-9 

6010 12/08/00 6010 12/08/00 7440-47-3 

6010 12/08/00 6010 12/08/00 7440-50-8 

6010 12/08/00 6010 12/08/00 7439-92-1 

7470 12/11/00 7470 12/12/00 7439-97-6 

6010 12/08/00 6010 12/08/00 7782-49-2 

6010 12/08/00 6010 12/08/00 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

NMW-6 (D) 

ANALYTICAL . 
RESOURCES 
INCORPORATED 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

11/20/00 

11/22/00 

Analyte RL mg/L 

Arsenic 0.05 0.05 u 
Barium 0.003 0.035 
Cadmium 0.002 0.002 u 
Chromium 0.005 o.oos u 
Copper 0.002 0.002 u 
Lead 0.02 0.02 u 
Mercury 0.0001 0.0001 u 
Selenium o.os o.os u 
Silver 0.003 0.003 u 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: NMW-3 (D) 

ANALYTICAL /ft\ 
RESOURCES '8/ 
INCORPORATED 

Lab Sample ID: CMSlP 

LIMS ID: 00-22665 

Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 11/20/00 
Date Received: 11/22/00 

Data Release Authorized:~ 

Reported: 12/15/00 lJ 

Prep Prep Analysis Analysis 

Meth Date Method. Date 

6010 12/08/00 6010 12/08/00 

6010 12/08/00 6010 12/08/00 

6010 12/08/00 6010 1.2/08/00 

6010 12/08/00 6010 12/08/00 

6010 12/08/00 6010 12/08/00 

6010 12/08/00 6010 12/08/00 

7470 12/11/00 74·10 12/12/00 

6010 12/08/00 6010 ]2/08/00 

6010 12/08/00 6010 12/08/00 

CAS Number 

7440-38-2 

7440-39-3 
7440-43-9 
7440-47-3 

7440-S0-8 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL mg/L 

0.05 0.05 u 
0.003 0.015 
0.002 0.002 u 
0.005 0.005 u 
0.002 0.002 u 

0.02 0.02 u 
0.0001 0.0001 u 

o.os 0.05 u 
0 . 003 0.003 u 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: NMW-300 (D) 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CMSlQ 
LIMS ID: 00-22666 

Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 11/20/00 

Date Received: 11/22/00 

Data Release Authorize~ ~-
Reported: 12/15/00 ~ ......--

Prep Prep Analysis Analysis 

Meth Date Method Date CAS NUxnber Analyte RL mg/L 

6010 12/08/00 6010 12/08/00 7440-38-2 Arsenic 0.05 o.os u 
6010 12/08/00 6010 12/08/00 7440-39-3 Bari'Ulll 0.003 0.01.5 

6010 12/08/00 6010 12/08/00 7440-43-9 Cadmium 0.002 0.002 u 
6010 12/08/00 6010 12/08/00 7440-47-3 Chromium 0.005 o.oos u 
6010 12/08/00 6010 12/08/00 7440-50-8 Copper 0.002 0.002 u 
6010 12/08/00 6010 12/08/00 7139-92-1 Lead 0.02 0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
6010 12/08/00 6010 12/08/00 7782-49-2 Selenium 0.05 0.05 u 
6010 12/08/00 6010 12/08/00 7440-22-4 Silver 0.003 0.003 u 

u Analyte undetected Ht given RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: NMW-2 (D) 

ANALYTICAL ~ 
RESOURCES "1f!/ 
INCORPORATED 

Lab Sample ID: CM51R 
LIMS ID: 00-22667 

Matrix: Water 

QC Report No: CM51-Kennedy Jenks Consultants 

Data Release Authorize 
Reported: 12/15/00 

Prep Prep Analysis 

Meth Date Method 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

7470 12/11/00 7470 

6010 12/08/00 6010 

6010 12/08/00 6010 

Project: 

Date Sampled: 
Pate Received: 

Analysis 
Date CAS Number 

12/08/00 7440-38-2 

12/08/00 7440-39-3 
12/00/00 7440-43-9 

12/08/00 7440-47-3 

12/08/00 7440-50-8 

12/08/00 7439-92-1 

12/12/00 7439-97-6 

12/08/00 7782-49-2 

12/08/00 7440-22-4 

U .l.\nalyte undetected at given ~L 

RL Reporting Limit 

FORM-I 

Tacoma Metals 
996098.00 

11/20/00 

11/22/00 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL 

0.05 
0.003 

0.002 

0.005 
0.002 

0.02 

0.0001 

0.05 

0.003 

mg/L 

0.05 u 
0.013 
0.002 u 
0.005 u 
0.002 u 

0.02 u 
0.0001 u 

0.05 u 
0.003 u 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-5 (D) 

ANALYTICAL /&. 
RESOURCES "1!/ 
INCORPORATED 

Lab Sample ID: CM51S 
LIMS ID: 00-22668 

Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 

Project: 

Date Sampled: 
Date Received: 

Data Release Authorizcef"j/,1 A -
Reported: 12/15/00 ~v ~ -

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

6010 12/08/00 6010 12/08/00 7440-38-2 

6010 12/08/00 6010 12/08/00 7440-39-3 

6010 12/08/00 6010 12/08/00 7440-43-9 

6010 12/08/00 6010 12/08/00 7440-47-3 

6010 12/08/00 6010 12/08/00 7440-50-8 

6010 12/08/00 6010 12/00/00 7439·92-l 

7470 12/11/00 7470 12/12/00 7439-97-6 

6010 12/08/00 6010 12/08/00 7782-49-2 

6010 12/08/00 GOlO 12/08/00 7440-22-4 

u Analyte undetected at given RL 

RL Rer;:orting Limit 

FORM-I 

Tacoma Metals 
996098.00 

11/21/00 

11/22/00 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 

Selenium 
Silver 

RL 

0. Q=, 

0.003 

0.002 

0.005 

0.002 

0.02 

0.0001 

0.05 
0.003 

mg/L 

0.05 u 
0.035 
0.002 u 
0.005 u 
0.002 u 

0.02 u 
0.0001 u 

0.05 u 
0.00) u 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-6 (D) 

ANALYTICAL/& 
RESOURCES V!IIJ) 
INCORPORATED 

Lab Sample ID: CM51T 
LIMS ID: 00-22669 
Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/21/00 

Date Received: 11/22/00 

Data Release Authorized: 
Reported: 12/15/00 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

6010 12/08/00 6010 12/08/00 7440-38-2 Arsenic 0.05 0.05 u 
6010 12/08/00 6010 12/08/00 7440-39-3 Barium 0.003 0.034 

6010 12/08/00 6010 12/08/00 7440-43-9 Cadmium 0.002 0.002 u 
6010 12/08/00 6010 12/08/00 7440-47-3 Chromium 0.005 0.005 u 
6010 12/08/00 6010 12/08/00 7440-50-8 Copper 0.002 0.002 u 
6010 12/08/00 6010 12/08/00 7439-92-1 Lead 0.02 0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
6010 12/08/00 6010 12/08/00 7782-49-2 Selenium 0.05 o.os u 
6010 12/08/00 6010 12/08/00 7440-22-4 Silver 0.003 0.003 u 

u Analytc undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-2 (D} 

ANALYTICAL~ 
RESOURCES \'1/) 
INCORPORATED 

Lab Sample ID: CM51U 

LIMS ID: 00-22670 

Matrix: Water 

QC Report No: CM5l-Kennedy Jenks Consultants 

Project: Tacow3 Metals 
996098.00 

Date Sampled: 11/21/00 

(t 
Date Received: 

Data Release Authorized ~·· 
Reported: 12/15/00 · 

11/22/00 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Anal.yte RL mg/L 

6010 12/08/00 6010 12/08/00 7440-38-2 Arsen.i.c 0.05 0.05 u 

6010 12/08/00 6010 12/08/00 7440-39-3 Bariwn 0.003 0.011. 

6010 12/08/00 6010 12/08/00 7440-43-9 Cadmium 0.002 0.002 u 

6010 12/08/00 6010 12/08/00 7440-47-3 Chromium 0.005 0.005 u 

6010 12/08/00 6010 12/08/00 7440-50-8 Copper 0.002 0.002 u 
6010 12/08/00 6010 12/08/00 7439-92-1 Lead 0.02 0.02 u 
7470 12/11/00 7470 12/12/00 7439-97-6 Mercury 0.0001 0.0001 u 
6010 12/08/00 GOlO 12/08/00 7782-49-2 Selenium 0.05 0.05 u 
6010 12/08/00 !i'OlO 12/08/00 7440-22-4 Silver 0.003 0.003 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



ANALYTICAL. 
RESOURCES 
INCORPORATED 

INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

sample No: NMW-1 (D) 

Lab Sample ID: CMSlV 

LIMS ID: 00-22671 

Matrix: Water 

Data Release Authorized 
Reported: 12/15/00 

Prep Prep Analysis 

Meth Date Method 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

7470 12/11/00 7470 

6010 12/08/00 6010 

6010 12/08/00 6010 

QC Report No: 
Project: 

Date Sampled: 
ate Received: 

Analysis 
Date CAS Number 

12/08/00 7440-3B-2 

12/08/00 7440-39-3 

12/08/00 7440-43-9 

12/08/00 7440-47-3 

12/08/00 7440-50-8 

12/08/00 7439-92-1 

12/12/00 7439-97-6 

12/08/00 7782-49-2 

12/08/00 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

CMSl-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

11/21/00 

11/22/00 

Analyte RL mg/L 

Arsenic 0.05 0.05 

Barium 0.003 O.l.02 

Cadmium 0.002 0.002 

Chromium 0.005 o.oos 
Copper 0.002 0.002 

Lead 0 .02 0.02 

Mercury 0.0001 0.0001 

Selenium 0.05 0.07 

Silver 0.003 0.003 

u 

u 
u 
u 
u 
u 

u 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-7 (D) 

ANALYTICAL • 
RESOURCES g 
INCORPORATED 

Lab Sample ID: CMSlW 
LIMS ID: 00-22672 

Matrix: Water 

QC Report No: CM5l-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Date Sampled: 

f} 
Date Received, 

Data Release Authorized v--· 
Reported: 12/15/00 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Mumber 

6010 12/08/00 6010 12/08/00 7440-38-2 

6010 12/08/00 6010 12/08/00 7440-39-3 

6010 12/08/00 6010 12/08/00 7440-43-9 

6010 12/06/00 6010 12/08/00 7440-47-3 

6010 12/08/00 6010 12/0B/OO 7440-50-8 

6010 12/08/00 6010 12/00/00 7439-92-1 

7470 12/11/00 7470 12/12/00 7439-97-6 

6010 12/08/00 6010 12/08/00 7782-49-2 

6010 12/08/00 6010 12/08/00 7440-22-4 

U AnalyLe undetected at given RL 

RL Reporting Limit 

FORM-I 

996096.00 

11/21/00 
11/22/00 

Analyte 

Arsenic 
Barium. 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL mg/L 

0.05 o.os u 
0.003 0.039 

0.002 0.002 u 
0.005 0.005 u 
0.002 0.003 

0.02 0.02 u 
0.0001 0.0001 u 

o.os 0.05 u 
0.003 0.003 u 



INORGANIC ANALYSXS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-1 {D} 

ANALYTICAL • . 
RESOURCES g 
INCORPORATED 

Lab Sample ID: CMSlX 
LIMS ID: 00-22673 

Matrix: Water 

QC Report No: CM5l-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized 
Reported: 12/lS/OD 

Prep Prep Analysis 

Meth Date Method 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

6010 12/08/00 6010 

7470 12/11/00 7470 

6010 12/08/00 6010 

6010 12/08/00 6010 

Date Sampled: 
Date Received: 

Analysis 
Date CAS Number 

12/08/00 7440-38-2 

12/08/00 7440-39-3 

12/08/00 7440-43-9 

12/08/00 7440-47-3 

12/08/00 7440-50-8 

12/08/00 7439-92-1 

12/12/00 7439-97-6 

12/08/00 7782-49-2 

12/08/00 7440-22-4 

u Analyte u~detected at given RL 

RL Reporting Limit 

FORM-I 

996098.00 

11/21/00 

11/22/00 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL mg/L 

0.05 o.os u 
0.003 0.019 

0 . 002 0.002 u 
0.005 0.005 u 
0.002 0.002 u 
0.02 0.02 u 

0.0001 0.0001 u 
0.05 0.05 u 

0.003 0.003 u 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: CM5lLCS 
LIMS ID: 00-22651 

Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized ~ ___. . 

Reported: 12/15/00 ~/~ 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike 

Analyte mg/L Added 

Arsenic 1.86 2.00 

Barium l. 97 2.00 

Cadmium 0.470 0.500 

Chromium 0.485 o.soo 
Copper 0.500 o.soo 
Lead 1.86 2.00 

Mercury 0.0019 D.0020 

Selenium 1. 90 2.00 

Silver 0.474 0.500 

'Q' codes: N = control limit not met 

Control Limits: &O-l/.0% 

FORM-VII 

% 
Recovery 

93.0% 

98.5% 
94.0% 

97.0% 

100% 
93.0% 

95.0% 

95.0% 

94.8% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Q 



INORGANIC$ ANALYSIS DATA SHEET 
DISSOLVED METALS 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CMSlLCS 
LIMS ID: 00-22663 

Matrix: Water 

QC Report No: CMSl-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized[1},1 _,,..,. 
Reported: 12/15/00 tf ~ 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Ana1yte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

'Q' codes: 

Control Limits: 

Spike Spike 
mg/L Added 

2.00 2.00 

2.01 2.00 

0.525 o.soo 
0.509 o.soo 
O.S03 0.500 

2.01 2.00 

0.0023 0.0020 

2.04 2.00 

0 .414 0.500 

control limit not met N 

NA Not a9plicable - analyte not spiken 

80-120% 

FORM-VII 

% 
Recovery Q 

100% 

100% 

105% 

102% 

101% 
100% 

115% 

102% 

83.0% 

RECEIVED 

MAR 2 '3 2001 
K/J Fede1a1 Way 

K/J No/File---------
Route------,\---
Return To/By ____ ..:~,---



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

December 26, 2000 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: CM97 

Dear Ty: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Four water samples were received in. good condition on November 
30, 2000. 

Selected samples were analyzed for sulfate referencing EPA method 375.2,, total 
dissolved solids referencing EPA method 160.1 and total metals referencing EPA 
methods 6010 and 7000 series. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

~ ~,_O 
~usanSnyqer(f:uz_ 
Project Manager 
susan@arilabs.com 

SS/ss 
Enclosures 

RECEIVED 

DEC 2 7 2000 
K/J F.ederal Way 

K/J No/File-------Routa _______ _ 

Return To/By·-----

333 Ninth Avenue North O Seattle WA 98109-5187 • 206-621-6490 o 206-621-7523 fax 



• Chain of Custody Record & Laboratory Analysis Request 

r.>~e J_ of j_ Turn Around Requested: ~., 

Report to'."\'l ~~~ Proj Name:-r~ M,~ Analyses Requested 

Company: @k) V-..J~ q 'lu e Oi ~ , i:S'i) 
V 

t:' Proj Number: 
\{\ 

~ 

Address: 6"ro '::>, ·p,"?;,i,,,-~ ~ 

11 
? 

Sampler: 

! I 
j 

~ c2P~ .1 .. '~ ~ "'e,otr- ~ 
Phone: 1..6;;, ~14..-0'>~,$" Shipping Method: ~€0--

* 
,l~ 
4t 

Fax: U:, &\'S'L ~~ AirBill: t~ 
:! ·l 

Sample Sample Sample No Con- \/) 1~ 
Sample 10 Date Time Matrix tainers ,.,...o. 

M,-J\J..) - 7-, \Y.V'l.s. \c:i,.o I,~~ 3- V )( ',(: ')! 

M.w- t i \ \: (SO i '£ '>(' )l \t' 
M\J - '1- l\:;;,v X: ')C ~ ',c 

t-'l t,..) - 5 L \Z,'. ,-5" - l )G )C V )C 

Relinquished: Relinquished: 

(Signature) (Signature) 

Printed name: Printed name: 

..jt{..) re::. ~~<.-
Company: Company: Company: 

~fJe'D. ~r:>\.LS 
Date: Time: Date: Time: Date: Time: 

.q·.o-o 

Received by: Received by: ... 

Printed name: Printed name: 

Company· Company: 

Oate:1 Time: Date: Time: Date: Time: 

\\ JJ OT) f'.'.:3 ~ 
- _p,·· 

. t: (o.,..__;, 

Analytical Resourct!s, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax} 

Motes/Comments 

Special Instructions/Notes 

Number of Coolers: 

Cooler Temp(s): 

COC Seals Intact? 

Bottles Intact? 



rNORGANrcs ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: Method Blank 

Lab Sample ID: CM97MB 
LIMS ID: 00-23056 

Matrix: Water 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release Authorize~l....---
Reported: 12/15/00 ~ 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL 

3010 12/11/00 6010 12/13/00 7440-70-2 Calcium o.os 
3010 12/11/00 6010 12/13/00 7439-89-6 Iron 0.02 

3010 12/11/00 6010 12/ 13/00 7439-96-5 Manganese 0.001 

3010 12/11/00 6010 12/13/00 7440-09-7 Potassium 0.5 

3010 12/11/00 6010 12/13/00 7440-23-5 Sodium 0.05 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

ANALYTICAL. 
RESOURCES [Ullj 
INCORPORATED 

mg/L 

0.05 u 
0.02 u 

0.001 u 
0.5 u 

0.05 u 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL ME'l:ALS 

Lab Sample ID: CM97A 
LIMS ID: 00-23056 

Matrix: Water 

Sample No: MW-3 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 11/29/00 

Data Release Authorized/Y/,L 
Reported: 12/15/00 l(J' · 

Date Received: 11/30/00 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Nw:nber Analyte RL 

3010 12/11/00 6010 12/13/00 7440-70-2 Calcium 0-05 

3010 12/11/00 6010 12/13/00 7439-89-6 Iron 0.02 

3010 12/11/00 6010 12/13/00 7439-96-5 Manganese 0.001 

3010 12/11/00 6010 12/13/00 7440-09-7 Potassium 0.5 

3010 12/11/00 6010 12/13/00 7440-23-5 Sodium 0.05 

Calculated Hardness (mg-CaC03/L}: 78 

u Ana:yte undetected at given RL 

RL Reporting Limit 

FORM-I 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

mg/L 

10.0 

26 .2 

0.365 
8.3 

14.3 



INORGANXCS ANALYSIS DATA SHEET 
TOTAL METALS 

Sfllllple No: MW-l 

Lab Sample ID: CM97B 
LIMS ID: 00-23057 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 996098.00 
Date Sampled: 11/29/00 

Date Received: ll/30/00 

Data Release Authorized:tl°, t__-----
Reported: 12/15/00 (LI 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Nwnber Analyte 

3010 12/11/00 6010 12/13/00 7440-70-2 Calcium 

3010 12/11/00 6010 12/13/00 7439-89-6 Iron 

3010 12/11/00 6010 12/13/00 7439-96-5 Manganese 

3010 12/11/00 6010 12/13/00 7440-09-7 Potassium 

3010 12/11/00 6010 12/13/00 7440-23-5 Sodium 

Calculated Hardness (mg-CaC03/L): 140 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

RL 

0.05 
0.02 

0.001 
o.s 

0.05 

ANALYTICAL~ 
RESOURCES ~ 
INCORPORATED 

mg/L 

30.8 
36.8 

0.746 

9.0 
23.6 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM97C 
LIMS ID: 00-23058 
Matrix: Water 

Sample No: MW-2 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 11/29/00 

Data Release Authorized ~ --

Reported: 12/15/00 ~ 

Date Received: 11/30/00 

Prep Prep .Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL 

3010 12/11/00 6010 12/J.3/00 7440-70-2 Calciwn. o.os 
3010 12/11/00 6010 12/13/00 7439-89-6 Iron 0.02 

3010 12/11/00 6010 12/13/00 7439-96-5 Manganese 0.001 

3010 12/11/00 6010 12/13/00 7440-09-7 Potassium 0.5 

3010 12/11/00 6010 12/13/00 7440-23-5 Sodium 0.05 

Calculated Hardness (mg-CaC03/L) : 290 

u An~lyte undetected at given RL 

RL Reporting Limit 

FORM-I 

ANALYTICAL tat. 
RESOURCES~ 
INCORPORATED 

mg/L 

35.7 

14.1 
0.309 
17,8 

277 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: MW-S 

Lab Sample ID: CM97D 
LIMS ID: 00-23059 
Matrix: Water 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/29/00 

Data Release Authorized~ 
Reported: 12/15/00 ~· ' 

Date Received: 11/30/00 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Allalyte 

3010 12/11/00 6010 12/13/00 7440-70-2 Calcium 

3010 12/11/00 6010 12/13/00 7439-89-6 Iron 

3010 12/11/00 6010 12/13/00 7439-96-5 Ma.:oganese 

3010 12/11/00 6010 12/13/00 7440-09-7 Potassium 

3010 12/11/00 6010 12/13/00 7440-23-5 Sodium 

Calculated Hardness (m.g-CaC03/L): 210 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

RI. 

o.os 
0.02 

0.001 
o.s 

0.05 

ANALYTICAL /& 
RESOURCES ff!!!J/ 
INCORPORATED 

mg/L 

31.. 7 

6.22 
0.627 

6.3 

20.2 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CM97LCS 
LIMS ID: 00-23056 
Matrix: Water 

Data Release Authorized~ 

Reported: 12/15/00 ~ 

QC Report No, CM97-Kennedy Jenks Consultants 
Pr.eject: Tacoma Metals 

996098. 00 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike % 

Analyte mg/L Added Recovery 

Calcium 9.88 10.0 98.8% 

Iron 1.93 2.00 96.5% 

Manganese 0.479 0.500 95.8% 

Potassium 9.6 10.0 96.0% 

Sodium 9.79 10.0 97.9% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VII 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Q 



QA Report - Method Blank Analysis 

QC Report No: CM97-Kennedy Jenks 

Matrix: Water Project: Tacoma Metals 
996098.00 

Date 
Data Release Authorized~ 
Reported: 12/26/00 Dr. M.A. Perkins 

Received: NA 

Analysis 
Date&: Batoh Constituent 

12/06/00 Total Dissolved 
12060#1 

12/20/00 Sulfate 
12200#1 

MBTHOD BLANK RESULTS 
CONVBNTIONALS 

Units 

Solids mg/L 

mg/L 

< 

< 

Consultants 

Result 

5.0 u 

2.5 u 

Water MB QA Report Pagel for CM97 received 11/30/00 

ANALYTICAL ~ 
RESOURCES 'f!!I/ 
INCORPORATED 



Final Report 
Laboratory Analysis of Conventional Parameters 

Lab Sample ID: CM97A 
LIMS ID: 00-23056 
Matrix: Water 

Sample No: MW-3 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 11/29/00 

'I\'/} 
Data Release Authorized;', 1V' Date Received: 11/30/00 
Reported: 12/26/00 Dr. M.A, Perkins 

Analy te 

Total Dissolved Solids 

Sulfate 

Analysis 
Date&. Batch Method RL Units 

12/06/00 EPA 160.1 10 mg/L 
12060#1 
12/20/00 EPA 375.2 2.5 mg/L 

12200#1 

RL 
u 

Analytical reporting limit 
Undetected at reported detection limit 

Report for CM97 received 11/30/00 

ANALYTICAL • . 
RESOURCES D 
INCORPORATED 

Result 

290 

45 



Final Report 
Laboratory .Analysis of Conventional Para.meters 

Lab Sample ID: CM97B 
LIMS ID: 00-23057 
Matrix: Water 

Sample No: MW-1 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 12/26/00 D~

1
~A. 

Date Sampled: 11/29/00 
Date Received: 11/30/00 

Perkins 

Analy te 

Total Dissolved Solids 

Sulfate 

Analysis 
Date & Batch Method RL Units 

12/06/00 EPA 160 . 1 10 mg/L 
12060#1 
12/20/00 EPA 375.2 2.5 mg/L 
12200#1 

RL 
u 

Analytical reporting limit 
Undetected at reported detection limit 

Report for CM97 received 11/30/00 

ANALYTICAL. 
RESOURCES 
INCORPORATED 

Result 

300 

13 



Final Report 
Laboratory Analysis of Conventional Para.meters 

Lab Sample ID: 0~97C 
LIMS ID: 00-230S8 
Matrix: Water 

Sample No: MW-2 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: 

Data Release Authorized)~ 
Reported: 12/26/00 Dr. M.A. 

Date Sampled: 
Date Received: 

Perkins 

Tacoma Metals 
996098.00 
11/29/00 
11/30/00 

Analysis 

Analy te Date & Batch Method RL Units 

Total Dissolved Solids 12/06/00 EPA 160 . l 20 mg/L 
12060#1 

Sulfate 12/20/00 EPA 375.2 5.0 mg/L 
12200#1 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Report for CM97 received 11/30/00 

ANALYTICAL . 
RESOURCES \g/ 
INCORPORATED 

Result 

910 

72 



Final Report 
Laboratory .Analysis of Conventional Parameters 

Lab Sample ID: CM97D 
LIMS ID: 00-23059 
Matrix: Water 

Sample Mo: MW-5 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996099.00 

Data Release Authorize~~ 
Reported: 12/26/00 Dr. M.A. 

Date Sampled: 11/29/00 
Date Received: 11/30/00 

Perkins 

Analy te 

Total Dissolved Solids 

Sulfate 

Analysis 
Date&: Batch Method RL Units 

12/06/00 EPA 160.1 10 mg/L 
12060#1 
12/20/00 EPA 375.2 2.5 mg/L 
12200#1 

RL 
u 

Analytical reporting limit 
Undetected at reported detection limit 

Report for CM97 received 11/30/00 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Result 

320 

14 



QA Report - Standard Reference Material Analysis 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 12/26/00 Dr. M.A. 

Date Received: NA 

Perkins 

Constituent 

SPEX #17-44 
Sulfate 
Date analyzed: 12/20/00 

STANDARD REFERENCE MATERIAL ANALYSIS 
CONVENTIONALS 

True 

Units Value Value 

mg/L 24.7 25.0 

Batch ID: 12200#1 

SRM QA Report Page 1 for CM97 received 11/30/00 

Recovery 

98.8% 

ANALYTICAL~ 
RESOURCES VfJI!/ 
INCORPORATED 



QA Report - Replicate Analysis 

QC Report No: CM97-Kennedy Jenks 

Matrix: Water Project: Tacoma Metals 
996098.00 

Date 
Data Release Authorized1~rv/:) 
Reported: 12/26/00 Drf f~~A. Perkins 

Received: 11/30/00 

Constituent 

ARI ID: 00-23056, CM97 A 

Total Dissolved Solids 

ARI ID: 00-23059. CM97 D 

Sulfate 

DUPLICATE ANALYSIS RESULTS 
CONVENTIONALS 

Sample Duplicate 

Units "value Value 

Client Sample ID: MW-3 

mg/L 290 260 

Client Sample ID: MW-5 

mg/L 14 14 

Consultants 

RPD 

10.9% 

0.0% 

Water Replicate QA Report Page 1 for CM97 received 11/30/00 

ANALYTICAL ta... 
RESOURCES'(!!!/ 
I NCO RP.ORATED 



QA Report - Matrix Spike/Matrix Spike Duplicate Analysis 

Matrix: Water 

Data Release Authorized}~ 
Reported: 12/26/00 Dr. ~A. 

QC Report No: CM97-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 11/30/00 

Perkins 

MATRIX SPIKE QA/QC REPORT 
CONVBNTIONALS 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

Constituent Units 
Sample 
Value 

Spike 

Value 
Spike 
Added Recovery 

ARI ID: 00-23059, CM97 D Client Sample ID: MW-5 

Sulfate mg/L 13.9 31.7 20.0 99.0% 

MS/MSD Recovery Limits: 75 - 125 % 

Water MS/MSD QA Report Page 1 for CM97 received 11/30/00 



s Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

March 19, 2001 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals / ARI Job: CU99 

Dear Ty: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Six water samples were received in good condition on March 6, 2001. 
The samples were analyzed for volatiles referencing EPA 8260, P AH rcfereucing GC/MS
SIM, PCBs referencing EPA 8082, and total and dissolved metals referencing EPA 
6010/7471. Total diesel and motor oil range hydrocarbons were determined referencing 
WDOE method NWTPH-Dx and total gasoline range hydrocarbons were determined by 
NWTPH-G. pH was analyzed by EPA 150.1, conductivity by EPA 120.1, total dissolved 
solids by EPA 160.1 and sulfate by EPA method 375.2,, 

In the NWTPH-Dx analysis, samples MW-5, M\,V-5 (re-extract), MW-4 and MW-4 (re
extract) surrogate exceeded QC limits low, the samples were re-extracted due to the low 
surrogate recovery. The re-extracted data confirmed the initial data indicating matrix effects. 
SamplesMW-1 and MW-2 show a peak pattern in the diesel and motor oil range that do not 
resemble the diesel or motor oil typical standard pattern. MW-9, MW-6, MW-5 and.MW-4 
have a pattern in the diesel and motor oil range that does not resemble the typical diesel or 
motor oil standard pattern. Pattern looks to be heavier oil such as bunker C. 

No other analytical complications .were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
converuence. 

Sincerely, 

~ ~ c_ 

ProJect manger 

RECEIVED 

MA~ 2 i 2001 
SS/ss 
Enclosures 

CC: Jodi Brundage, Kennedy Jenks Consultants, Federal Way, WA 

I<:!..! "'oderal Way 
f</J No/File_ Route_ .. ....... , ____ _ 
Return Tc ... , =-------

333 Ninth Avenue North • Seattle WA 98109-5187 " 206-621-6490 • 206-621·7523 fax 



~v 
A-.. n I', V\ I / . - · 1 0 v, V\ 1 ? 

'.jl, . lg~ (7 ~ t \( <\J ~ 
Chain of Custody Record & Laboratory An~~s Request • 

nqge _j_ of ).... Turn Around Requested: 6'rD 

Fax: -2,.f; 3 &\ "51 -~~s; AirBill: 

Sample Sample Sample No Con-

Sample ID Date Time Matrix tainers 

kw-\ 'o/~ID 10: ,c ,., .. .......,,, 10 .,,, ....... 
M w--"2- U) :<5£ 

fvtW- Ot ,>= ,.; 
MW- l,., i : \'> 

M vJ - 5"" ;;.:~ 
Hw- 4. b-"" ·. ( '-1 ) ~~ 

;:)-0 ..... _ ... 
r 

Relinquished:~ Relinquished: Relinauished: 

(Signature) ~ X""'--
~ (Signature) (Signature) 

Printed name: 
-...; 

Printed name: Printed name: 

~'17\.. €. f2n., i.,...o_d. .~ 
Company: Company: Company: 

\L/·~ 
Date:?'t ,~ 

Time: Date: Time: Date: Time: 

(.1-' t: t ot .' ~ 

Received by: Received by: Received by: 

Printed name: Printed name: Printed name: 

v.ilnpany: Company: Company: 

Date: Time: Date: Time: Date: Time: 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

Special Instructions/Notes 

Number of Coolers: 

Cooler Temp(s): 

COC Seals Intact? 

Bottles Intact? 



.-/ i1 '":) ( V I 
'i -\ (/? ,..., 0 /) 1-'l ~'") 

0\",;. D \"' ·-:\:') v ~ 
Chain of Custody Record & Laborafory Analysis Request • 

P~9e _of_ Turn Around Requested: ~ ~ 
. 

Report to: -r '{ ~k.£...c '.\..L.1f'" Proj Name: "'\ b\..L.,_~ ~~ C:::., Analys~ Requested 

Company: °\L-," - - · _J · (. \ , !o"".i Number: ~ .q,,., De:i 'o, -en, .. ~ § ~, '), rs, 
Address: 57:::x> ":> • ?~(..,..vi._ S-r t . • ( 

Sampler: 

! 
~1 ·J 

~e. i ,,, - ' \JM.-1 uJ A t.\80 :>'?.> ~ h· iI 
Phone: 2,~·3, l314 OSSS- Shipping Method: lf::;v..<l~ "<. J -~ ~ 'i 

26"'!> q,s2._~+~ 
14 .j) i 

t .... 
'Ill Fax: AirBill: ~ t ct " Sample Sample Sample No Con- ~ () t -t Sample ID Date Time Matrix tainers \I') 

~().. 

MvJ- l ¥~kl \o~ lO :-. ~~ ~ )l )L \(" >C ~ ·-,~ .,,... 

µl/0- l- o/~/0 1 \0; i;;~ ~~ 7- )C JC k )( )( 

Relinquished: Relinquished: 

(Signature) (Signature) 

Printed name: Printed name: 

Company: Company: 

Date: Time: Date: Time: Date: Time: 

Yl ',0-0 

Received by: Received by: Received by: 

Printed name: Printed name: Printed name: 

_ .. mpany: Company: Company· 

Date: Time: Date: Time: Date: Time: 

Analytical Resources, Incorporated 
Analytical Chemi5ts and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206:621-6490 206-621-7523 (fax) 

Notes/Comments 

~f 
~ 1 ~ . 

]11 
~1~ 

Speclal Instructions/Notes 

Number of Coolers: 

Cooler Ternp(s): 

COC Seals Intact? 

Bottles Intact? 



WATER VOLATILE SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: Water 5 mL QC Report No: 

Lab ID Client ID DCE TOL BFB DCB 

030701MB Method Blank 97% 95% 93% 106% 

CU99A MW-1 117% 100% 94% 107%' 

CU99LCS Lab Cntrl Sample 90% 96% 100% 98% 

CU99B MW-2 106% 99% 93% 104% 

CU99C MW-9 106% 102% 90%' 110% 

CU99D MW-6 112% 102% 68% 109% 

031301MB Method Blank 102% 97% 96% 100% 

CU99E MW-5 104% 100% 96% 102% 

CU99LCS Lab Cntrl Sample 97% 99% 99% 100% 

CU99F MW-4 111% 102% 91% 110\ 

LCS/MB LIMITS QC LIMITS 

(DCB) l,2-Dichloroethane-d4 (70-130) (70-130) 

(TOL) = Toluene-dB (70-130) (70-130) 

(BFB) = Bromofluorobenzene (70-130) (70-130) 

(DCB) = 1,2-Dichlorobenzene-d4 (70-130) (70-130) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

FORM-II VOA-1 

CU99 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 

TOT OUT 

0 
0 
0 
0 
0 

0 
0 

0 

0 
0 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 030701MB 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 03/16/01 

Date Sampled: NA 
Date Received: NA 

Instrument: FINN3 
Date Analyzed: 03/07/01 17:58 

Sample Amount: s.oo mL 
Purge Volume: 5.0 mL 

CAS Number Anall'.:te 
74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 

75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenz.ene 
100-41-4 Ethyl benzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethanc 
76-13-1 l,1,2-Trichloro-1,2,2-trifluoroethane 
1330-20-7 m,p-Xylene 

ugLL 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
5.0 U 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1. 0 u 
5.0 u 
1. 0 u 
l. 0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
s.o u 
1.0 u 
s.o u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
2.0 u 
1.0 u 

ANALYTICAL Jil\ 
RESOURCES \g! 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 030701MB 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 03/16/01 

Date Sampled: NA 
Date Received: NA 

Instrument: FINN3 
Date Analyzed: 03/07/01 17:58 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number Anal::lte 
95-47-6 a-Xylene 
95-50-1 1,2-Dichlorobenzene 

541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 
107-02-B Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 

74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

96-12-8 l,2-Dibromo-3-chloropropane 

96-18-4 1,2,3-Trichloropropane 

110-57-6 trans-l,4-Dichloro-2-butene 

108-67-8 1,3,S-Trimethylbenzene 
95-63-6 1,2,4-Trimethylbenzene 
87-6B-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 

74-97-5 Bromochloromethane 

594-20-7 2,2-Dichloropropane 

142-28-9 1,3-Dichloropropane 

98-82-8 Isopropylbenzene 

103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99-87-6 4-Isopropyltoluene 
104-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate Recove~ 
d4-l,2-Dichloroethane 97.4% 

dB-Toluene 95.3% 
Bromofluorobenzene 93.0% 
d4-1,2-Dichlorobenzene 106% 

FORM-1 

u g/L 
1.0 u 
1.0 u 
1. 0 u 
l. 0 u 

so u 
1.0 u 
2.0 u 
s.o u 
l.O u 
1.0 u 
1. 0 u 
5.0 u 
3.0 u 
5.0 u 
l.O u 
1.0 u 
5.0 u 
1.0 u 
l.O u 
1.0 u 
1. 0 u 
1. 0 u 
1.0 u 
l.O u 
1.0 u 
l.O u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
5.0 u 
5.0 u 
s.o u 

ANALYTICAL . " 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
!?age 1 of 2 Sample No: Method Blank 

Lab Sample ID: 031301MB 
LIMS ID: 01-2849 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 03/16/01 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 
Date Analyzed: 03/13/01 10:15 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number Anall:'.te 
74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl Chloride 
75-00-3 Chlo roe thane 
75-09-2 Methylene Chloride 

67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 

56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromofo:cm 
108-10-l 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 l,l,2-Trichloro-1,2,2-trifluoroethane 

1330-20-7 m,p-Xylene 

FORM-1 

ug /L 
1.0 U 
1. 0 u 
1. 0 u 
1.0 u 
2.0 u 
s.o u 
1.0 u 
1.0 u 
1. 0 lJ 

l.O u 
1. 0 u 
1.0 u 
1.0 u 
5.0 u 
l.O u 
1.0 u 
5.0 u 
l. 0 u 
1. 0 u 
1. 0 u 
1. 0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 u 
1.0 u 
l.O u 
1.0 u 
l.O u 
1.0 u 
l. 0 u 
1.0 u 
2.0 u 
1.0 u 

ANALYTICAL. 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

·page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 031301MB 
LIMS ID: 01-2849 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Data Release Authorizedt11J)~ 
Reported: 03/16/01 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 
Date Analyzed: 03/13/01 10:15 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Nwnber Anall'.te 

95-47-6 o-Xylene 

95-50-1 1,2-Dichlorobenzene 

541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

107-02-8 Acrolein 

74-88-4 Methyl Iodide 

74-96-4 Bromoethane 

107-13-1 Acrylonitrile 

563-58-6 1,1-Dichloropropene 

74-95-3 Dibromomethane 

630-20-6 1,1,1,2-Tetrachloroethane 

96-12-8 1,2-Dibromo-3-chloropropane 

96-19-4 1,2,3-Trichloropropane 

110-57-6 trans-1,4-Dichloro-2-butene 

109-67-8 1,3,5-Trimethylbenzene 

95-63-6 1,2,4-Trimethylbenzene 

87-68-3 Hexachlorobutadiene 

106-93-4 Ethylene Dibromide 

74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 

142-28-9 1,3-Dichloropropane 

98-82-8 Isopropylbenzene 

103-65-1 n-Propylbenzene 

108-86-1 Bromobenzene 

95-49-8 2-Chlorotoluene 

106-43-4 4-Chlorotoluene 

98-06-6 tert-Butylbenzene 

135-98-8 sec-Butylbenzene 

99-87-6 4-Isopropyltoluene 

104-51-8 n-Butylbenzene 

120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 

d4-1,2-Dichloroethane 102% 

dB-Toluene 96.8% 
Bromofluorobenzene 95.9% 
d4-1,2-Dichlorobenzene 100% 

FORM-1 

u g/L 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

50 u 
1.0 u 
2.0 u 
s.o u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
3.0 u 
5.0 u 
1.0 u 
1.0 u 
s.o u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
5.0 u 
s.o u 
5.0 u 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CU99A 

LIMS ID: 01-2845 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized~ 
Reported: 03/16/01 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 03/07/01 19:27 Purge Vol.ume: 

CAS Number Analy te 
74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 

75-09-2 Methylene Chloride 
67-64-l Acetone 

75-15-0 Carbon Disulfide 

75-35-4 1,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 l,2-Dichloroethane 

78-93-3 2-Butanone 

71-55-6 1,1,1-Trichloroethane 

56-23-5 carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Oibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 

Sample No: MW-1 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/05/01 
03/06/01 

s.oo mL 

5.0 mL 

ug /L 
l.O u 
1.0 u 
l.O u 
1.0 u 
2.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l. 0 u 
1.0 u 
1. 0 u 
5.0 u 
1.0 u 
1. 0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l. 0 u 
1.0 u 
5.0 u 
1.0 u 
5 . 0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
l. 0 u 
1.0 u 
1.0 u 
1. 0 u 

76-13-1 l,1,2-Trichloro-1,2,2-trifluoroethane 2.0 u 
1330-20-7 m,p-Xylene 1.0 u 

FORM-1 

ANALYTICAL. 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

QC Report No: 
Project: 

Lab Sample ID: CU99A 
LIMS ID: 01-2845 
Matrix: Water 
Data Release Authorized:~ 
Reported: 03/16/01 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 03/07/01 19:27 Purge Volume: 

CAS Number Analyte 
95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-9S-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Sample No: MW-1 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/05/01 
03/06/01 

5.00 mL 
5.0 mL 

u gfL 
1.0 U 
1. 0 u 
1.0 u 
1.0 u 

so u 
1.0 u 
2.0 u 
s.o u 
1. 0 u 
1.0 u 
1.0 u 

96-12-8 1,2-Dibromo-3-chloropropane s.o u 
96-18-4 1,2,3-Trichloropropane 3.0 u 
110-57-6 trans-1,4-Dichloro-2-butene 5.0 u 
108-67-8 1,3,5-Trimethylbenzene 1.0 u 
95-63-6 1,2,4-Trimethylbenzene 1.0 u 
87-68-3 Hexachlorobutadiene 5.0 u 
106-93-4 Ethylene Dibromide 1.0 u 
74-97-5 Bromochloromethane 1.0 u 
594-20-7 2,2-Dichloropropane 1.0 u 
142-28-9 1,3-Dichloropropane 1.0 u 
98-82-8 Isopropylbenzene 1.0 u 
103-65-1 n-Propylbenzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
95-49-8 2-Chlorotoluene 1. 0 u 
106-43-4 4-Chlorotoluene 1.0 u 
98-06-6 tert-Butylbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1.0 u 
99-87-6 4-Isopropyltoluene 1.0 u 
104-51-8 n-Butylbenzene 1.0 u 
120-82-1 1,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 5.0 u 
87-61-6 1,2,3-Trichlorobenzene 5.0 u 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 117% 

dB-Toluene 100% 
Bromofluorobenzene 93.8% 
d4-l,2-Dichlorobenzene 107% 

FORM-1 

ANALYTICAL . 
RESOURCES S. 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: MW-2 

Lab Sample ID: CU99B 
LIMS ID: 01-2846 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~' 
Reported: 03/16/01 

Date Sampled: 03/05/01 
Date Received: 03/06/01 

Instrument: FINN3 
Date Analyzed: 03/07/01 19:56 

Sample Amount: 5.00 mL 

Purge Volume: s.o mL 

CAS Number Analxte 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 l,l,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichlorornethane 

78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 l,l,2-Trichloroethane 

71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 
100-42-5 Styrene 
75-69-4 Trichlorofluorornethane 
76-13 - 1 1,1,2-Trichloro-1,2,2-trifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

ug:£'.'.L 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
2.0 u 
5.0 u 
l.. 0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1. 0 u 
5.0 u 
1. 0 u 
1. 0 u 
s.o u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 U 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1.0 u 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CU99B 
LIMS ID: 01-2846 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:~ 
Reported: 03/16/01 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 

Date Analyzed: 03/07/01 19:56 Purge Volume: 

CAS Number Analyte 
95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

107-02-8 Acrolein 
74-88-4 Methyl Iodide 

74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 

74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Sample No: MW-2 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/05/01 
03/06/01 

5.00 mL 
5.0 mL 

ug/L 
1.0 U 
l..O u 
1.0 u 
1. 0 u 

50 u 
1.0 u 
2.0 u 
s.o u 
1.0 u 
1.0 u 
1.0 u 

96-12-8 1,2-Dibromo-3-chloropropane 5.0 u 
96-18-4 1,2,3-Trichloropropane 3.0 u 
110-57-6 trans-1,4-Dichloro-2-butene 5.0 u 
108-67-8 1,3,5-Trimethylbenzene 1. 0 u 
95-63-6 1,2,4-Trimethylbenzene - 1. 0 u 
87-68-3 Hexachlorobutadiene 5.0 u 
106-93-4 Ethylene Dibromide 1.0 u 
74-97-5 Bromochloromethane 1.0 u 
594-20-7 2,2-Dichloropropane 1. 0 u 
142-28-9 1,3-Dichloropropane 1. 0 u 
98-82-8 Isopropylbenzene 1. 0 u 
103-65-1 n-Propylbenzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
95-49-8 2-Chlorotoluene 1.0 u 
106-43-4 4-Chlorotoluene l.. 0 u 
98-06-6 tert-Butylbenzene l.O u 
135-98-8 sec-Butylbenzene 1.0 u 
99-87-6 4-Isopropyltoluene 1.0 u 
104-51-8 n-Butylbenzene 1.0 u 
120-82-1 l,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 5.0 u 
87-61-6 l,2,3-Trichlorobenzene 5.0 u 

Volatile Surro~ate Recovery 

d4-l,2-Dichloroethane 106% 
dB-Toluene 98.6% 
Bromofluorobenzene 92.8% 
d4-1,2-Dichlorobenzene 104% 

FORM-1 

ANALYTICAL .!!!!r/.
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CU99C 
LIMS ID: 01-2847 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:~.#"' 
Reported: 03/16/01 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 
Date Analyzed: 03/07/01 20:25 Purge Volume: 

CAS Number Anall:'.:te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
7S-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 l,l,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 
100-42-5 Styrene 
75-69-4 Trichlorofluorornethane 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/05/01 
03/06/01 

5.00 mL 
5.0 mL 

u g:LL 
1.0 U 
1.0 u 
1. 0 u 
1. 0 u 
2.0 u 
5.0 u 
1. 0 u 
1. 0 u 
1.0 u 
1. 0 u 
1.0 u 
1. 0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.O u 
1.0 u 
1.0 u 
5.0 u 
l.O u 
5.0 u 
5.0 u 
1.0 u 
1. 0 u 
1.0 u 

19 
1. 0 u 
1.0 u 
1. 0 u 

76-13-1 l,l,2-Trichloro-1,2,2-trifluoroethane 2.0 u 
1330-20-7 m,p-Xylene l.O u 

FORM-1 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
,Page 2 of 2 

Lab Sample ID: CU99C 
LIMS ID: 01-2847 
Matrix: Wat.er 

QC Report No: 
Project: 

Sample No: MW- 9 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 03/16/01 

Date Sampled: 
Date Received: 

03/05/01 
03/06/01 

Instrument: FINN3 Sample Amount: 

Date Analyzed: 03/07/01 20:25 Purge Volume: 
5.00 mL 

5.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 

96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 

. 106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51.-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

106% 
102% 

90.5% 
110% 

u g /L 
1.0 U 

1.0 U 
1.0 U 

1.0 U 

sou 
1.0 U 

2. 0 U 

s.o u 
1.0 U 
1.0 U 

1.0 U 

5.0 U 
3.0 U 
5.0 U 
1. 0 U 

1.0 U 
5.0 U 
1.0 U 

1..0 U 

1.0 U 

1.0 U 

1.0 U 

l.O U 

1.0 U 
1.0 U 
1. 0 U 

1.0 U 

1.0 0 

1.0 U 

1.0 U 

5.0 U 

6.0 
5.0 U 

ANALYTICAL @ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: MW-6 

Lab Sample ID: CU99D 
LIMS ID: 01-2848 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 03/16/01 

Date Sampled: 03/05/01 
Date Received: 03/06/01 

Instrument: FINN3 
Date ~.nalyzed: 03/07/01 20:55 

Sample Amount: 5.00 mL 
Purge Volume: 5. o mL 

CAS Number 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
156-59-2 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
56-23-5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 

110-75-8 
75-25-2 
108-10-1 
S91-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76-13-1 
1330-20-7 

Analy te 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK} 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
l,l,2-Trichloro-1,2,2-trifluoroethane 
m,p-Xylene 

FORM-1 

u g /L 
1.0 U 
1.0 U 

1.0 U 

1.0 U 

2.0 U 

5.0 U 
l. 0 U 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

5.0 U 
1.0 U 

1.0 U 
5.0 U 
1.0 U 

1.0 U 

1.0 U 
l.O U 

1.0 U 

1.0 U 

1.0 U 
1.0 U 

5.0 U 
1.0 U 

5.0 U 
5.0 U 
1.0 U 

1.0 U 

1.0 U 

88 
1.0 U 

1.0 U 

1.0 U 

2.0 U 

1.0 U 

ANALYTICAL/& 
RESOURCES 'VJ 
INCORPORATED 



ORGANrcs ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: MW-6 

Lab Sample ID: CU99D 
LIMS ID: 01-2848 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996096.00 

Data Release Authorized:~ 
Reported: 03/16/01 

Date Sampled: 03/05/01 

Date Received: 03/06/01 

Instrument: FINN3 
Date Analyzed: 03/07/01 20:55 

Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-l 
563-58-6 
74-95-3 
630-20-6 
96-12-8 

96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Acrolein 
Methyl Iodide 
Bromcethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 112% 
dB-Toluene 102% 
Bromofluorobenzene 88.5% 
d4-1,2-Dichlorobenzene 109% 

FORM~l 

ug /L 
l..O U 

1.0 U 
1.0 U 

1.0 U 

50 U 
1.0 U 

2 .0 U 

5.0 U 
1.0 U 

1.0 U 

1.0 U 

5.0 U 

3 .0 U 

5.0 U 

1. 0 U 

1.0 U 
s.o u 
1.0 U 

1.0 U 

1.0 U 
1.0 U 
1.0 U 

1.0 U 
1.0 U 
1.0 U 

1.0 U 

1.0 U 
1.0 U 

1.0 U 

1.0 U 

5.0 U 
5.0 U 
5.0 U 

ANALYTICAL. 
RESOURCES D 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: MW-5 

Lab Sample ID: CU99E 
LIMS ID: 01-2849 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~5 

Reported: 03/16/01 
Date Sampled: 03/05/01 

Date Received: 03/06/01 

Instrument: NT3 
Date Analyzed: 03/13/01 15:43 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number Anal:t:te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
7S-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-l Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 l,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochlorornethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichloro-l,2,2-trifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

ug /L 
1.0 u 
1.0 u 
1.0 u 
l.O u 
2.0 u 
5.0 u 
l.O u 
1. 0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 
l.O u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
5.0 u 
s.o u 
1.0 u 
1.0 u 
l.O u 
l.O u 
1.0 u 
l.O u 
1.0 u 
2.0 u 
1.0 u 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Mlf-5 

Lab Sample ID: CU99E 
LIMS ID: 01-2849 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 03/16/01 

Date Sampled: 03/05/01 
Date Received: 03/06/01 

Instrument: NT3 
Date Analyzed: 03/13/01 15:43 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 

74-95-3 
630-20-6 
96-12-8 
96-18-4 
ll0-57-6 
108-67-8 
95-63-6 

87-68-3 
106-93-4 
74-97-5 
594-20-7 

142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 

99-87-6 

104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 104% 
dB-Toluene 99.7% 
Bromofluorobenzene 96.0% 
d4-1,2-Dichlorobenzene 102% 

FORM-1 

u g /L 
1.0 U 
1.0 U 

1.0 U 
1.0 U 

sou 
1.0 U 

2.0 U 

s.o u 
1. 0 U 
1.0 U 

1.0 U 

5.0 U 
3.0 U 
s.o u 
1.0 U 

1.0 U 

5.0 U 
1.0 U 

1.0 U 

l.O U 
1.0 U 

1.0 U 

1. 0 U 

l. 0 U 

1. 0 U 

1.0 U 

1.0 U 

l.O U 

1.0 U 

1.0 U 

s.o u 
5.0 U 
s.o u 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CU99F 
LIMS ID: 01-2850 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorize~ 
Reported: 03/16/01 

Date Sampled: 
Date Received: 

Instrument: FINN3 Sample Amount: 

Date Analyzed: 03/07/01 21:53 Purge Volume: 

CAS Number Anal:rte 
74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
lOB-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
1.10-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 

Sample No: MW-4 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/05/01 
03/06/01 

5.00 mL 
5.0 mL 

ug/r. 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 U 
1.0 u 
1.0 u 
5.0 u 
1..0 u 
1. 0 u 
1. 0 u 
1. 0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
5 .. 0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1. 0 u 
1.0 u 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethanc 2.0 u 
1330-20-7 m,p-Xylene 1.0 u 

FORM-1 

ANALYTICAL. 
RESOURCES D 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: MW-4 

Lab Sample ID: CU99F 
LIMS ID: 01-2850 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~.f' 
Reported: 03/16/01 f/' 

Date Sampled: 03/05/01 
Date Received: 03/06/01 

Instrument: FINN3 
Date Analyzed: 03/07/01 21:53 

Sample Amount: s.oo mL 

Purge Volume: s.o mL 

CAS Number 
95-47-6 

95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
.96-12-8 

.96-18-4 
110-57-6 
108-67-8 
95-63-6 

87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

.Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,l,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzen~ 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-l,2-Dichloroethane 111% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

102% 
90.6% 

110% 

u g /L 
l.0 U 

l.O U 
l.O U 

1.0 U 
50 U 

1.0 U 
2.0 U 
s.o u 
1.0 U 

l.O U 

1.0 U 
5.0 U 

3.0 U 
5.0 U 
1.0 U 

1.0 U 

s.o u 
l. 0 U 

1.0 U 
1.0 U 

l.O U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 
1.0 U 
1.0 U 

1.0 U 
1.0 U 

1.0 U 

5.0 U 
5.0 U 

5.0 U 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CU99SB 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized~ 
Reported: 03/16/01 

Date Received: 

Date Analyzed: 03/07/01 
Instrument: FINN3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chlo roe thane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
l,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
a-xylene 

Reported in ug/L 

SPIKE 
VALUE 

46.8 
46.5 
59.2 

49.0 
47.0 
233. 
39.0 
48.7 
47.0 
47.2 
48.0 
47.4 
47.7 
230. 
46.8 
52.2 
39.5 
46.9 
50.2 
44.0 
49.1 
47.9 
45.3 
48.3 
43.7 
46.8 
46.7 
231. 
241. 
52.9 
45.6 
47 .4 
49.0 
48.9 
49.1 
44.6 
41. 4 
99.1 
50.9 

FORM-III 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/06/01 

SPIKE % 
AMT RECOVERY 

50.0 93.6% 
50.0 93.0% 
50.0 118% 
50.0 98.0% 
50.0 94.0% 

250 93.2% 
50.0 78.0% 
50.0 97.4% 

50.0 94.0% 
50.0 94 .4% 

50.0 96.0% 
50.0 94 .8% 
50.0 95.4% 

250 92.0% 
50.0 93.6% 
50.0 104% 
50.0 79.0% 
50.0 93.8% 
50.0 100% 
50.0 88.0% 
50.0 98.2% 
50.0 95.8% 
50.0 90.6% 

50.0 96.6% 
50.0 87 .4% 
50.0 93.6% 
50.0 93 .4% 

250 92.4% 
250 96 .4% 

50 . 0 106% 
50.0 91.2% 
50.0 94.8% 
50.0 98.0% 
50.0 97.8% 
50.0 98.2% 
50.0 89.2% 
50.0 82.8% 

100 99.1%" 

50.0 102% 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by- Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CU99SB 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:$' 
Reported: 03/16/01 

Date Received: 

Date Analyzed: 03/07/01 
Instrument: FINN3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichlorapropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichlaropropane 
Isopropylbenzene 
n-Propylbenzene 
Brc;,mobenzene 
2-Chlorotaluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

SPIKE 
VALUE 

48.8 
50.S 
49.6 
245. 
36.l 
38.9 
44.6 
51.7 

4. 7. 2 
46.7 
45. 3 

45.2 
33.8 
51.8 
51.8 

67.9 
44.S 
46.6 
50.6 
48.4 
50.9 
50.S 
48.3 
52.9 
46.2 
54.1 
53.9 

54.9 
57.6 

57.1 
49.4 
54.7 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/06/01 

SPIKE % 

AMT RECOVERY 
50.0 97.6% 

50.0 101% 

50.0 99.2% 

250 98.0% 
50.0 72.2% 
so.a 77 .8% 

50.0 89.2% 

50.0 103% 

50.0 94.4% 

50.0 93 .4% 
50.0 90.6% 
50.0 90.4% 

50.0 67.6% 

50.0 104% 

so.o 104% 

50.0 136% 
50.0 89.0% 
50.0 93.2% 
50.0 101%-
50.0 96.8% 
50.0 102% 

50.0 101% 

50.0 96.6% 
50.0 106% 
50.0 92.4% 

50.0 108% 

50.0 108%-

50.0 110% 

50.0 115% 

50.0 114% 

50.0 98.8% 
50.0 109% 

Lab Control surrogate Recovery 

' :Reported in ug /L 

d4-1,2-Dichloroethane 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-III 

90.3% 
95.7% 

100% 
98.2% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CU99SB 

LIMS ID: 01-284.9 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized~~ 

Reported: 03/16/01 

Date Received: 

Date Analyzed: 03/13/01 

Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chlorornethane 
Bromomethane 

Vinyl Chloride 

Chloroethane 
Methylene Chloride 

Acetone 
Carbon Disulfide 

l,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 

Chloroform 
1,2-Dichloroethane 

2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 

2-Chloroethylvinylether 
Bromoform 
4-Methyl··2-Pentanone (MIBK) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethylbenzene 

Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 

m,p-Xylene 

0-Xylene 

Reported in ug/L 

SPIKE 
VALUE 

46.6 
51.6 
44.9 

48.6 

46.7 
199. 

52.6 

47.2 

47.2 

45.3 
47.8 

47.4 

47.5 

196. 

46.3 

47.2 

59.0 
46.8 

4.9. 3 

44.4 

46.1 
47.0 

46.1 

47.5 

43.0 

49.7 
45.7 

198. 

1.98. 

46.5 
44.3 
47.2 

47.4 
46.7 

46.9 

43.3 

51.5 
95.6 

47.2 

FORM-III 

CU99-Kennedy Jenks Consultants 

Tacoma M.etals 

996098.00 

03/06/01 

SPIKE \ 
AMT RECOVERY 

50.0 93.2% 

50.0 103% 

50.0 89.8% 

50.0 97.2% 

50.0 93.4% 

250 79.6% 

50.0 105% 

50.0 94 .4% 

50.0 94 .4% 

50.0 90.6% 

50.0 95.6% 

50.0 94 .8% 

50.0 95.0% 

250 78 .4% 

50.0 92.6% 

50.0 94.4% 

50.0 118% 

50.0 93.6% 

50.0 98.6% 

50.0 88.8% 

50.0 92.2% 

50.0 94.0% 

50.0 92.2%" 

50.0 95.0% 

50.0 86.0% 

so.o 99.4% 

50.0 91.4% 

250 79.2% 

250 79.2% 

50.0 93.0% 

50.0 88.6% 

50.0 94.4% 
50.0 94. 8% 

50.0 93.4% 

50.0 93.8% 

50.0 86.6% 

50.0 103% 

100 95.6% 

50.0 94.4% 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CU99SB 
LIMS ID: 01-2849 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 

Data Release Authorized:~ 
Reported: 03/16/01 
Date Analyzed: 03/13/01 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
lsopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Project: 

Date Received: 

SPIKE 
VALUE 

46.9 
47.6 
48.2 
233. 
49.1 
48.8 
51.5 
47.3 
46.6 
46.3 
43.3 
45.4 
40.4 
48.2 
49.4 
52.5 
45.2 
46.5 
46.7 
45.5 
48.0 
48.0 
48.0 
47.4 
47 .4 
48.2 
48.4 
49.5 
49.4 
47.8 
44.6 
47.3 

Tacoma Metals 
996098.00 
03/06/01 

SPIKE 
AMT 

50.0 
50.0 
50.0 

250 
50.0 
so.a 
50.0 
50.0 
so.o 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
so.o 
50.0 
50.0 
so.a 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Lab Control Surrogate Recovery 

Reported in ug/L 

d4-l,2-Dichloroethane 97.4% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorabenzene 

FORM-III 

99.1% 
98.6% 

100% 

% 

RECOVERY 
9'3 .8% 

95.2% 
96 .4% 
93 .2% 
98.2% 
97.6% 

103% 
94.6% 
93. 2%' 

92.6% 
86.6% 
90.8% 
80.8% 
96.4% 
98.8% 

105% 
90 .4% 

93.0%' 
93. 4%' 
91.0% 
96.0% 
96.0% 
96.0% 
94.8% 
94. 8% 

96.4% 
96.8% 
99.0% 
98.8% 
95.6% 
89.2% 
94.6% 

ANALYTICAL . 
RESOURCES SJ! 
INCORPORATED 



SIM SURROGATE RECOVERY SUMMARY 

Matrix: Water QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

.996098.00 

Client ID MNP DBA 

Method Blank 92% 83% 
Lab Control 89% 85% 
LCDuplicate 89% 88% 
Mt'l-1 77% 78% 
MW-2 75% 72% 
MW-9 84% 65% 
MW-6 94% 85% 

MW-5 88% 81% 
MW-4 79% 78% 

LCS/MB LIMITS 

(MNP) "'dl0-2-Methylnaphthalene 
(DBA) = dl4-Dibenz(a,h)anthracene 

(30-160) 

{30-160) 

(Present limits for LCS/MB are advisory only) 

D Surrogate Compound diluted out 

Page 1 for CU99 FORM-II 82?0-SIM 

TOT 
OUT 

0 

0 

0 

0 

0 

0 
0 

0 

0 

QC LIMITS 

(30-160) 

(30-160) 

ANALYTICAL • . 
RESOURCES SIJ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CU99MB 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/09/01 

996098.00 
Date Sampled: NA 

Date Received: NA 

Date extracted: 03/07/01 
Date analyzed: 03/08/01 18:11 

Instrument: FINNS 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Analyte 

91-20-3 
91-57-6 
208-96-8 
83-32-9 
66-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-0l.-9 

205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
B2-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno{l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 92 . 0% 
dl4-Dibenzo(a,h)anthracene 83.0% 

FORM-1 

u g/L 
0.10 U 
0.10 U 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0. l:O u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-1 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CU99A 
LIMS ID: Ol-2B45 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:41.f 
Reported: 03/09/01 

996098. 00 
Date Sampled: 03/05/01 

Date Received: 03/06/01 

Date extracted: 03/07/01 
Date analyzed: 03/0B/Ol 19:49 

Instrument: FINNS 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Anal1:te ug LL 
91-20-3 Naphthalene 0.10 u 
91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.22 

86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a}pyrene 0.10 u 
193-39-S Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.J.0 u 
132-64-9 Dibenzofuran 0.10 u 

BaseLNeutral Surrogate Recovery 
dl0-2-Methylnaphthalene 76 . 7% 
dl4-Dibenzo(a,h)anthracene 78.0% 

FORM-1 

ANALYTICAL liil\ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-2 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CU99B 
LIMS ID: 01-2846 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~1f 
Reported: 03/09/0l 

99609S.00 
Date Sampled: 03/05/01 

Date Received: 03/06/01 

Date extracted: 03/07/01 
Date analyzed: 03/08/01 20:22 

Instrument: FINNS 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Analyte u g /L 

91-20-3 Naphthalene 0.10 u 
91-57-6 2-Methylnaphthalene 0.10 u 
209-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.10 u 
86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzolb)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral Surrogate Recove!:Y: 
dl0-2-Methylnaphthalene 75.0% 

dl4-Dibenzo(a,h)anthracene 72.3% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No~ MW-9 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CU99C 
LIMS ID: 01-2847 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/09/01 

996098.00 
Date Sampled: 03/05/01 

Date Received: 03/06/01 

Date extracted: 03/07/01 
Date analyzed: 03/08/01 20:SS 

Instrument: FINNS 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS Number Analyte 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 83 . 7% 
dl4-Dibenzo(a,h)anthracene 65.0% 

FORM-1 

u g/ L 
4.9 
1,1 

0.10 u 
1.4 

0.37 
0.60 
0.20 
0.40 
0.30 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.15 

ANALYTICAL J&\ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-6 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CU99D 
LIMS ID: 01-2848 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized_~,&" 
Reported: 03/09/01 ~· 

996098. 00 

Date Sampled: 03/05/01 
Date Received: 03/06/01 

Date extracted: 03/07/01 
Date analyzed: 03/08/01 21:27 

Instrument: FINNS 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS Number Anal~ te u g /L 

91-20-3 Naphthalene 0.10 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-.9 Acenaphthene 0.15 

86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a)anthracene O.l.O u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b}fluoranthene 0.10 u 
207-08-9 Benzo(k}fluoranthene 0.10 u 
50-32-8 Benzo(a}pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd}pyrene 0.10 u 
53-70-3 Dibenz(a,h}anthracene 0.10 u 
191-24-2 Benzo(g,h,i}perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral Surrogate Recove~ 
dl0-2-Methylnaphthalene 94.0% 
d14-Dibenzo(a,h)anthracene 85.0% 

FORM-1 

ANALYrlCAL ta\ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-5 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CU99E 

LIMS ID: 01-2849 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~~? 
Reported: 03/09/01 

996098.00 
Date Sampled: 03/05/01 

Date Received: 03/06/01 

Date extracted: 03/07/01 
Date analyzed: 03/08/01 22:00 

Instrument: FINNS 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Anal:rte u gLL 
91-20-3 Naphthalene 0.10 U 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.10 u 
86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b}fluoranthene 0.10 u 
207-08-9 Benzo(k}fluoranthene 0.10 u 
50-32-8 Benzo(a}pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral Surrogate Recove~ 
dl0-2-Methylnaphthalene 87 . 7% 

d14-Dibenzo(a,h}anthracene 81.3% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-4 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CU99F 
LIMS ID: 01-2850 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/09/01 

996098.00 
Date Sampled: 03/05/01 

Date Received: 03/06/01 

Date extracted: 03/07/01 
Date analyzed: 03/08/01 22:33 

Instrument: FINNS 

Sample Volume: soo mL 
Final Extract Volume: o.so mL 
Cone/Dilution Factor: 1:1 

CAS Number Analx te ug /L 
91-20-3 Naphthalene 0.13 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-B Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.34 

86-73-7 Fluorene 0.08 J 

85-0l.-8 Phenanthrene 0.10 

120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 

129-00-0 Pyrene 0.06 J 

S6-SS-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo{b)fluoranthene 0.10 u 
207-08-9 Benzo{k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

BasefNeutral Surrogate Recove!'.1: 
dl0-2-Methylnaphthalene 79.3% 
dl4-Dibenzo(a,h)anthracene 78.3% 

FORM-1 

ANALYTICAL .!!fl.
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNA's by Selected Ion Monitoring GC/MS 

Lab Sample ID: CU99LC 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~.J" 
Reported: 03/09/01 -

SPIKE SPIKE 
VALUE AMT 

LAB CONTROL SAMPLE 

Phenanthrene 2.89 3.00 

Chrysene 2.62 3.00 
Benzo(k)fluoranthene 2.44 3.00 

LCDUPLICATE 
Phenanthrene 2.95 3.00 

Chrysene 2.73 3.00 

Benzo(k)fluoranthene 2.53 3.00 

Values reported in ug/L 

Spike Blank Surrog ate Recovery 

LC-dl0-2-Methylnaphthalene 
LC-dl1-Dibenzo(a,h}anthracene 

SD-dl0-2-Methylnaphthalene 
SD-dl4-Dibenzo(a,h)anthracene 

FORM-III 

89 . 0% 
84.7% 

89.0% 
87.7% 

% 

RECOVERY RPD 

96.3% 
87.3% 
81.3% 

98.3% 2 .1% 

91.0% 4 .1% 

84.3% 3.6% 

ANALYTICAL . 
RESOURCES "1J/ 
INCORPORATED 



Matrix: 

LIMS ID 

OJ.-2845MB 
01-2845SB 
Ol-284S 

01-2846 
01-2847 
01-2848 
01-2849 
01-2850 

WATER AROCLOR SURROGATE SUMMARY 

Water QC Report 
Project: 

Lab ID Client ID 

030701MB Method Blank 
030701SB Lab Control 
CU99A MW-1 
CU99B MW-2 
CU99C MW-9 
CU99D MW-6 
CU99E Mvl-5 

CU99F MW-4 

(TCMX) Tetrachloro-m-xylene 
(DCBP) = Decachlorobiphenyl 

No: CU99 
Tacoma Metals 
996098.00 

TCMX # 

66.0% 
70.0% 
72.5% 
75.5% 
79.0% 
70.0% 
72 .5% 

74.5% 

QC LIMITS 

(34-112) 
(22-139) 

# Column to be used to flag recovery values 

Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CU99 FORM-II PCB 

DCBP # 

55.5% 
59.0% 
61.0% 

63.0% 
60.0% 
64.5% 
75.0% 
64.5% 

ANALYTICAL . 
RESOURCES -
INCORPORATED 

TOT OUT 

0 

0 
0 
0 
0 
0 

0 

0 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CU99MB 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: 
Project: 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release Authorized:CI~ 
Reported: 03/19/01 ) l lit{"'\ 

Date extracted: 03/07/01 GPC Cleanup: No 

Date analyzed: 03/16/01 03:34 Florisil Cleanup: No 

Instrument ID: ECD3 Acid Cleanup: Yes 

Sample Amount: 500 mL Sulfur Cleanup: Yes 

Final Ext Vol: 5.0 rnL Cone/Dilution Factor: 

Reported in Total ug/L 

CA.S Number Analy te Value 

12674-11-2 Aroclor 1016 l. 0 

53469-21-9 Aroclor 1242 1. 0 

12672-29-6 Aroclor 1248 1.0 

11097-69-1 Aroclor 1254 1.0 

11096-82-5 Aroclor 1260 1.0 

11104-28-2 Aroclor 1221 2.0 

11141-l.6-S Aroclor 1232 1.0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

55.5% 
66.0% 

u 
u 
u 
u 
u 
u 
u 

1:1 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

s Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed . 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL •!IW~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEBT 
PCB by GC/ECD 

Sample No: MW-1 

Lab Sample ID: CU99A 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: 
Project: 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: cl'- lJ\ 
Reported: 03/19/01 ~\\~ 

Date extracted: 03/07/01 
Date analyzed: 03/16/01 18:38 
Instrument ID: ECD3 
Sample Amount: 500 mL 

Date Sampled: 
Date Received: 

996098.00 
03/05/01 
03/06/01 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Anal.y te Val.ue 

12674-11-2 Aroclor 1016 1.0 

53469-21-9 A.roclor 1242 l.O 

12672-29-6 Aroclor 1248 1. 0 

11097-69-1 Aroclor 1254 1.0 

11096-82-5 Aroclor 1260 1.0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1.0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

61.0% 
72.5% 

u 
u 
u 
u 
u 
u 
u 

No 
No 
Yes 
Yes 

1:1 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed . 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL Jiil\ 
RESOURCES '8' 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: MW-2 

Lab Sample ID: CU99B 
LIMS ID: 01-2846 
Matrix: Water 

QC Report No: 
Project: 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: ,\le \ l 
Reported: 03/19/01 "i\\l\ -1 

Date extracted: 03/07/01 
Date analyzed: 03/16/01 19:13 
Instrument ID: ECD3 
Sample Amount: 500 mL 

Date Sampled: 
Date Received: 

996098.00 
03/05/01 
03/06/01 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 1.0 
53469-21-9 Aroclor 1242 1. 0 

12672-29-6 Aroclor 1248 1.0 
11097-69-1 Aroclor 1254 1.0 
11096-82-5 Aroclor 1260 1.0 
11104-28-2 Aroclor 1221 2.0 
11141-16-5 Aroclor 1232 1.0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

63.0% 
75.5% 

u 
u 
u 
u 
u 
u 
u 

No 
No 
Yes 
Yes 

1:1 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL • . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: MW-9 

Lab Sample ID: CU99C 
LIMS ID: 01-2847 
Matrix: Water 

QC Report No: 
Project: 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 03/05/01 
03/06/01 

Data Release Authorized: (. (\\\ .. l 
Reported: 03/19/01 \ ~ 

Date Received: 

Date extracted: 03/07/01 
Date analyzed: 03/16/01 19:48 
Instrument ID: ECD3 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 l.O 

S3469-21-9 Aroclor 1242 1.0 

12672-29-6 Aroclor 1248 1.0 

11097-69-1 Aroclor 1254 1.0 

11096-82-5 Aroclor 1260 1. 0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 l.O 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

60.0% 
79.0% 

u 
u 
u 
u 
u 
tr 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 

Dilution Required 
S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGJI.NICS ANALYSiS DATA SHEET 
PCB by GC/ECD 

Sample No: 

Lab Sample ID: CU99D 

LIMS ID: 01-2848 
Matrix: Water 

QC Report No: 
Project: 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized:<{.\,\ 
Reported: 03/19/01 ~\l"I\ 

Date extracted: 03/07/01 
Date analyzed: 03/16/01 20:24 

Instrument ID: ECD3 
Sample Amount: soo mL 

Date Sampled: 
Date Received: 

996098.00 

03/05/01 

03/06/01 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 1.0 

53469-21-9 Aroclor 1242 1. 0 

12672-29-6 Aroclor 1248 1.0 

11097-69-1 Aroclor 1254 1.0 

11096-82-5 Aroclor 1260 l.O 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1.0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

64.5% 
70.0% 

u 
u 
u 
u 
u 
u 
u 

No 
No 
Yes 
Yes 

l:1 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

B Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL /& 
RESOURCES ~ 
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ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: MW-5 

Lab Sample ID: CU99E 
LIMS ID: 01-2849 
Matrix: Water 

QC Report No: 
Project: 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 03/0S/Ol 
Date Received: 03/06/01 

Data Release Authorized: t \l(' I 
Reported: 03/19/01 ~\t.\\vl 

Date extracted: 03/07/01 
Date analyzed: 03/16/01 23:19 
Instrument ID: ECD3 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

GPC Clea'nup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Reported in Total ug/L 

CAS Number Analyte Value 

12674-11-2 Aroclor 1016 1.0 

53469-21-9 Aroclor 1242 1.0 
12672-29-6 Aroclor 1248 1.0 
11097-69-1 Aroclor 1254 1.0 

11096-82-S Aroclor 1260 1.0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1.0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

75.0% 
72.5% 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL •·,a 
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ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECO 

Sample No: MW-4 

Lab Sample ID: CU99F 
LIMS ID: Ol-28SO 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 03/05/01 

Date Received: 03/06/01 

Data Release Authorized:(~ 
Reported: 03/19/01 \lt;{.,, 
Date extracted: 03/07/01 GPC Cleanup: No 

Date analyzed: 03/16/01 23:54 Florisil Cleanup: No 

Instrument ID: ECD3 Acid Cleanup: Yes 

Sample Amount: 500 mL Sulfur Cleanup: Yes 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 
11104-28-2 Aroclor 1221 
11141-16-5 Aroclor 1232 

PCB-Aroclor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

64.5% 
74.5% 

1.0 u 
1.0 u 
l.O u 
1.0 u 
1.0 u 
2.0 u 
1. 0 u 

1:1 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL •·= 
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ORGANICS ANALYSIS DATA SHEET 
·PCB by METHOD 8080 

Lab Sample ID: CU99SB 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:Cf 
Reported: 03/19/01 4>[1-i{.1( 

CONSTITUENT 

LABORATORY CONTROLS.AMPLE 

Aroclor 1242 

Values reported in ug/L 

LABORATORY CONTROL SAMPLE RECOVERY 
Date extracted: 03/07/01 

SPIKE 
VALUE 

a .11 

SPIKE 
AMT 

10.1 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM-III 

59.0% 
70.0% 

% 

RECOVERY 

80.5% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



WATER TPHg SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: 

LIMS ID 

01-2845MB 
01-2845LC 
Ol-284S 
01-284 S 
01-2846 
01-284 7 

01-2848 
01-2849 
01-2850 

Water 

Lab ID 

030901MB 
030901LC 
CU99A 
CU99A-DP 
CU99B 
CU99C 
CU99D 
CU99E 
CU99F 

(TFT) 
(BB) 

Client ID 

Method Blank 
Lab Control 
MW-1 
MW-1-DP 
MW-2 
MW-9 
MW-6 

MW-5 
MW-4 

Trifluorotoluene 
Bromobenzene 

TFT BB 

91. 5% 89.6% 
99.3% 107% 
93.8% 88.6% 
92.2%" 88.4% 
88.2% 87.8% 
91.6% 93.8% 

88.0% 92. 3% 

81.8% 84.3% 
85.2% 86.4% 

MB/LCS 
QC LIMITS 
(69. 0-135) 
(68.0-127) 

Limits Updated - 08/01/00 

ff Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

Page 1 for CU99 

FORM-II TPHg 

QC Report No: 

TOT OUT 

0 
0 
0 

0 
0 

0 
0 
0 

0 

SAMPLE 
QC LIMITS 
(90. 0-120) 

(00. 0-120) 

CU99 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



TOTAL GASOLINE RANGE HYDROCARBONS 
'NWTPHg - Toluene to Naphthalene 

QC 

Matrix: Water 

Report No: CU99-Kennedy Jenks 
Project: Tacoma Metals 

996098.00 

Data Release Authorized: (ff Date Received: 03/06/01 

Reported: 03/13/01 
~J~( 

Client Date Dilution 

Consultants 

Gas 

Lab ID Sample ID Analyzed Factor Gas Range ID 

CU99-0309MB Method Blank 
Ol-284S-CU99A MW-1 
01-2845-Dupl MW-1 
01-2846-CU99B MW-2 
Ol-2847-CU99C MW-9 
01-2848-CU99D MW-6 

Ol-2849-CU99E MW-5 
Ol-2850-CU99F MW-4 

Surrogate A is Trifluorotoluene. 
Surrogate Bis Bromobenzene. 

Values reported in ppm {mg/L). 

03/09/01 
03/10/01 
03/10/01 
03/10/01 
03/10/01 
03/10/01 
03/l.O/Ol. 
03/10/01 

]. : 1 0 . 25 u NO 

1:1 0.25 u NO 
1:1 0.25 u NO 

1:1 0.25 u NO 

1:1 0.25 u NO 

1:1 0.25 U NO 

1:1 0.25 u NO 

1:1 0.25 U NO 

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene. 

Data Qualifiers 

U Compound not detected at the given detection limit. 

ANALYTICAL -~
RESOURCES ~ 
INCORPORATED 

surr A Surr B 

Rec Rec 

91.5% 89.6% 

93.8% 88.6% 
92.2% 88 .4%' 

88.2% 87.8% 
91.6% 93.8% 
88.0% 92.3% 
81.8% 84.3% 

85.2% 86.4% 

X Value detected above linear range of instrument. Dilution required . 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
NR Indicates no recovery due to matrix interference. 

FORM-1 TPH-g 



TOTAL GASOLINE RANGE HYDROCARBONS 
NWTPKg - Toluene to Naphthalene 

Lab Sample ID: CU99SB 
LIMS ID: 01-2845 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized: ( (I 
Reported: 03/13/01 J/it/<; 

LABORATORY CONTROL SAMPLB RECOVERY REPORT 
Analyzed 03/09/01 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Gasoline Range Hydrocarbons 

SPIKE 
FOUND 

2.32 

TPHg Surrogate Recovery 

Trifluorotoluene 
Bromobenzene 

99 . 3% 
107% 

Values reported in parts per million (mg/L) 

TPHg SPIKE CONTROL LIMITS 

Percent Recovery 
Duplicate RPD 

Advisory QA Limits 

50-150% 
<:50% 

FORM-III 

SPIKE 
ADDED 

2.50 

i 
RECOVERY 

92.8% 

ANALYTICAL JA 
RESOURCES~ 
INCORPORATED 



TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

Matrix: 

LIMS ID 

Ol-2845MB 
Ol-284SLC 
01-2845 
01-2846 
01-2847 
01-2848 
01.-2849MB 

Ol-2849LC 
01-2849 
01-2849 
01-2850 
01-2850 

Water QC 

Lah ID Extracted Client ID MeAraeh 

030901MB 03/08/01. Method Blank 95% 

030901LC 03/08/01 Lab Control 86% 

CU99A 03/08/01 MW-1 69% 

CU99B 03/08/01. MW-2 81% 

CU99C 03/08/01 MW-9 57% 

CU99D 03/08/01 MW-6 110% 

031401MB 03/13/01 Method Blank 98% 

031401LC 03/13/01 Lab Control 85% 

C099E 03/08/01 MW-5 41%* 

CU99E-DL 03/08/01 MW-5-DL 47%* 

CU99F 03/08/01 MW-4 31%* 

CU99F-DL 03/08/01 MW-4-DL 51%* 

(MeArach) = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(65-118) (54-133) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D system Monitoring Compound diluted out 

Pagel for CU99 

FORM-II TPHD 

Report No: CU99 

TOT OUT 

0 
0 
0 

0 

0 

0 
0 
0 
1 
l 

1 
1 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

Lab ID: 01-2845 
Matr.ix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 03/06/01 

Data Release Authorized:~µ({ { 
Reported: 03/16/01 It; ft V( 

ANALYTICAL. 
RESOURCES 'g/ 
INCORPORATED 

Date Date Dilution Diesel *HC Motor Oil surr 

Lab ID Sample ID Extracted Analyzed Fact.or Range ID Ranoe Rec 

CU99MB Method Blank 03/08/01 03/09/01 1:1 0.2S u 0.50 u 95.0% 

CU99A MW-1 03/08/01 03/09/01 1:1 0.25 u 0.50 u 69.0% 

CU99B MW-2 03/08/01 03/09/01 l!l 0.25 u 0.50 u 81.0% 

CU99C MW-9 03/08/01 03/09/01 1:1 0.63 NO 0.50 u 57.0% 

CU99D MW-6 03/08/01 03/09/01 l:l 1.0 NO 0.50 u 110% 

CU99MB Method Blank 03/13/01 03/14/01 1:1 0.25 u 0.50 u 98.0% 

CU99E MW-5 03/08/01 03/09/01 1:1 0.76 NO 0.50 u 41.0% 

CU99E MW-5 03/08/01 03/14/01 1:1 0.82 NO 0.50 u 47.0% 

CU99F MW-4 03/08/01 03/09/01 1:1 0.67 NO a.so u 31.0% 

CU99F MW-4 03/08/01 03/14/01 1:1 0.55 NO 0.50 u 51.0% 

Surrogate is Methyl-Arachidate . 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 
Values reported in ppm (mg/L) 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38 . 

Data Qualifiers 

u Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required . 
D Indicates the surrogate was not detected because of dilution of the extract . 
E Indicates a value above the linear range of the detector . Dilution required . 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL D~ESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 

Lab Sample ID: CU99SB 
LIMS ID: 01-2849 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:({( 

Reported: 03/16/01 )ll~lvt 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Extracted: 03/13/01 
Analyzed 03/14/01 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachida te 85.0% 

Values reported in parts per million (mg/L) 

SPIKE 
FOUND 

2.21 

FORM-III 

996098.00 

SPIKE 
ADDED 

2.50 

% 

RECOVERY 

88.4% 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: Method Blank 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 

Lab Sample ID: CU99MB 
LIMS ID: 01-2845 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: NA 
NA ~ Date Received, 

Data Release Authorized {__---· 

Reported: 03/13/01 

Prep Prep Analysis Anal.ysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

3010 03/07/01 6010 03/09/01 7440-38-2 Arsenic 0.05 0.05 u 
3010 03/07/01 6010 03/09/01 7440-39-3 Barium 0.003 0.003 u 
3010 03/07/01 6010 03/09/01 7440-43-9 Cadmium 0.002 0.002 u 
3010 03/07/01 6010 03/09/01 7440-70-2 Calcium 0.05 0.05 u 
3010 03/07/0l 6010 03/09/01 7440-47-3 Chromium 0.005 0.005 u 
3010 03/07/01 6010 03/09/01 7~40-50-8 Copper 0.002 0.002 u 
3010 03/07/01 6010 03/09/01 7439-89-6 Iron 0.02 0.02 u 
3010 03/07/01 6010 03/09/01 7439-92-1 Lead 0.02 0.02 u 
3010 03/07/01 6010 03/09/01 7439-95-4 Magnesium 0.02 0.02 u 
3010 03/07/01 6010 03/09/01 7439-96-5 Manganese 0.001 0.001 u 
7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
3010 03/0"7/0l 6010 03/09/01 7440-09-7 Potassium 0.5 0.5 u 
3010 03/07/01 6010 03/09/01 7782-49-2 Selenium 0.05 0.05 u 
3010 03/07/01 6010 03/09/01 7440-22-4 Silver 0.003 0.003 u 
3010 03/07/01 6010 03/09/01 7440-23-5 SodiUlJl 0.05 o.os u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



!NORGANICS ANALYS~S DATA SHEET 
TOTAL METALS 

Sample No: MN-1 

Lab Sample ID: CU99A 
LIMS ID: 01-2845 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 03/05/01 
Date Received: 03/06/01 

Data Release Authorized-I}:) 1_---· 
Reported: 03/13/01 {;' 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS NUmber Analyte RL 

3010 03/07/01 6010 03/09/01 7440-38-2 Arsenic o.os 
3010 03/07/01 6010 03/09/01 7440-39-3 Barium 0.003 

3010 03/07/01 6010 03/09/01 7440-43-9 Cadmium 0.002 

3010 03/07/01 6010 03/09/01 7440-70-2 Calcium 0.05 

3010 03/07/01 6010 03/09/01 7440-47-3 Chromium 0.005 

3010 03/07/01 6010 03/09/01 7440-50-8 Copper 0.002 

3010 03/07/01 6010 03/09/01 7439-89-6 Iron 0.02 

3010 03/07/01 6010 03/09/01 7439-92-1 Lead 0.02 

3010 03/07/01 6010 03/09/01 7439-95-4 Magnesium 0.02 

3010 03/07/01 6010 03/09/01 7439-96-5 Manganese 0.001 

ANALYTICAL. 
RESOURCES 
INCORPORATED 

mg/L 

0.05 u 
0.013 
0.002 u 
25.9 

0.005 u 
0.002 u 

31. 7 
0.02 u 
14.4 

0.734 

7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
3010 03/07/01 6010 03/09/01 7440-09-7 Potassiuin o.s 7,3 

3010 03/07/01 6010 03/09/01 7782-49-2 Selenium o.os 0.05 u 
3010 03/07/01 6010 03/09/01 7440-22-4 silver 0.003 0.003 u 
3010 03/07 /0-l 6010 03/09/01 7440-23-5 Sodium 0.05 18.0 

Calculated Hardness (mg-CaC03/L): 120 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: MW-2 

Lab Sample ID: CU99B 
LIMB ID: 01-2846 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 996098.00 
Date Sampled: 03/05/01 

Date Received: 03/06/01 

Data Release Authorizedv?l~ · 
Reported: 03/13/01 lJ 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte 

3010 03/07/01 6010 03/09/01 7440-38-2 Arsenic 

3010 03/07/01 6010 03/09/01 7440-39-3 Barium 
3010 03/07/01 6010 03/09/0l 7440-43-9 Cadmium 

3010 03/07/01 6010 03/09/01 7440-70-2 Calcium 

3010 03/07/01 6010 03/09/01 7440-47-3 Chromium 

3010 03/07/01 6010 03/09/01 7440-50-8 Copper 

3010 03/07/01 6010 03/09/01 7439-89-6 Iron 

3010 03/07/01 6010 03/09/01 7439-92-1 Lead 

3010 03/07/01 6010 03/09/01 7439-95-4 Magnesiwn 

3010 03/07/01 6010 03/09/01 7439-96-5 Manganese 

RL 

0.05 
0.003 
0.002 

0.05 
0.005 
0.002 

0.02 
0.02 
0.02 

0.001 

ANALYTICAL. 
RESOURCES '1JI!!/ 
INCORPORATED 

mg/L 

0.05 u 
0.013 
0.002 u 

32.5 

0.005 u 
0.002 u 
10.2 
0.02 u 
45.7 

0.284 

7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
3010 03/07/0l 6010 03/09/01 7440-09-7 Potassium 0.5 J.6.2 

3010 03/07/01 6010 03/09/01 7782-49-2 Selenium 0.05 0.05 u 
3010 03/07/01 6010 03/09/01 7440-22-4 Silver 0.003 0.003 u 
3010 03/07/01 6010 03/09/01 7440-23-5 Sodium 0.05 289 

Calculated Hardness (mg-CaC03/L): 270 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

ANALYTICAL . 
RESOURCES D 
INCORPORATED 

Lab Sample ID: CU99C 
LIMS ID: 01-2847 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 03/05/01 

Date Received: 03/06/01 

Data Release Authorized,-v ~ 
Reported: 03/13/01 

Prep Prep Analysis Analysis 

Metb. Date Method Date CAS Number .Analyte RL mg/L 

3010 03/07/01 6010 03/09/01 7440-38-2 Arsenic 0.05 0.05 u 
3010 03/07/01 6010 03/09/01 7440-39-3 Barium 0.003 0.090 

3010 03/07/01 6010 03/09/0l 7440-43-9 Cadmium 0.002 0.002 u 
3010 03/07/01 6010 03/09/01 7440-47-3 Chromium 0.005 o.oos u 
3010 03/07/01 6010 03/09/01 7440-50-8 Copper 0.002 0.002 u 
3010 03/07/01 6010 03/09/01 7439-92-1 Lead 0.02 0.02 u 
7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
3010 03/07/01 6010 03/09/01 7782-49-2 Selenium 0.05 0.05 u 
3010 03/07/01 6010 03/09/01 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: MW-6 

Lab Sample ID: CU99D 
LIMS ID: 01-2848 

QC Report No: CU99-Kennedy Jenks Consultants 

Project, Tacoma Metals 

Matrix: Water 996098.00 
Date Sampled: 03/05/01 

D<1,te Received: 03/06/01 

Data Release Authorizect{)h~ 
Reported: 03/13/01 (,J • 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte 

3010 03/07/01 6010 03/09/01 7440-38-2 Arsenic 

3010 03/07/01 6010 03/09/01 7440-39-3 Barium 

3010 03/07/01 6010 03/09/01 7440-43-9 cadmium 

3010 03/07/01 6010 03/09/01 7440-47-3 Chromium 

3010 03/07/01 6010 03/09/01 7440-50-8 Copper 

3010 03/07/01 6010 03/09/01 7439-92-1 Lead 

RL 

0.05 
0.003 
0.002 
0.005 
0.002 

0.02 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

mg/L 

0.05 u 
0.022 
0.003 

0.005 u 
0.002 u 

0.02 u 
7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 

3010 03/07/01 6010 03/09/01 7782-49-2 Selenium 0.05 0.05 u 

3010 03/07/01 6010 03/09/01 7440-22-4 Silver 0.003 0.003 u 

U Ana!yte undetected at given RL 

RL Reporting Limit 

FORM-I 



~NORGANI:CS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No; MW-5 

ANALYTICAL . 
RESOURC ES SIJ 
INCORPORATED 

Lab Sample ID: CU99E 
LIMS ID: 01-2849 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: 

Date Sampled: 
Date 

Data Release Authorized~~ -
Reported: 03/13/01 (/' 

Prep Prep Anal.ysis Analysis 

Received: 

Meth Date Method Date CAS Number 

3010 03/07/01 6010 03/09/01 7440-38-2 

3010 03/07/01 6010 03/09/01 7440-39-3 

3010 03/07/01 6010 03/09/01 7440-43-9 

3010 03/07/01 6010 03/09/01 7440-47-3 

3010 03/07/01 6010 03/09/01 7440-50-8 

3010 03/07/01 6010 03/09/01 7439-92-1 

7470 03/07/01 7470 03/12/01 7439-97-6 

3010 03/07/01 6010 03/09/01 7782-49-2 

3010 03/07/01 6010 03/09/01 7440-22-4 

U .~alyte undetected at given RL 

RL Reporting Limit 

FORM-:I 

Tacoma Metals 
996098.00 
03/05/01 
03/06/01 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL 

o.os 
0.003 
0.002 
0.005 
0.002 

0.02 
0.0001 

0.05 
0.003 

mg/L 

0.05 u 
0.021 
0.002 u 
0.005 u 
0.003 

0.02 u 
0.0001 u 

0.05 u 
0.003 u 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: MW-4 

Lab Sample ID: CU99F 
LIMS ID: 01-2850 

QC Report No: CU99-Kennedy Jenks consultants 
Project: Tacoma Metals 

Matrix: Water 996098.00 

Date Sampled: 03/05/01 

Date Received: 03/06/0l 

Dat_a Release Authorize4,, ---------
Reported: 03/13/01 ~ ~ 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL 

3010 03/07/01 6010 03/09/01 74'10-38-2 Arsenic 0.05 

3010 03/07/01 6010 03/09/01 7440-39-3 Barium 0.003 

3010 03/07/01 6010 03/09/01 7440-43-9 Cadmium 0.002 

3010 03/07/01 6010 03/09/01 7440-47-3 Chromium 0.005 

3010 03/07/01 6010 03/09/01 7440-50-8 Copper 0.002 

3010 03/07/01 6010 03/09/01 7439-92-1 Lead 0.02 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

rng/L 

o.os u 
0.014 

0.002 u 
0.005 u 
0.008 

0.02 u 
7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
3010 03/07/01 6010 03/09/01 7782-49-2 Selenium o.05 0.05 u 
3010 03/07/01 6010 03/09/01 7440-22-4 Silver 0.003 0.003 u 

U Analyt.e undetected at given RL 

RL Reporting Limit 

FORM-I 



ANALYTICAL . 
RESOURCES 
INCORPORATED 

INORGANIC ANALYSIS DATA SHEET S8Jl1Pl8 No: Method Bla.:ok 

DISSOLVED METALS 

Lab Sample ID: CU99MB QC Report No: CU99-Kennedy Jenks Consultants 

LIMB ID: 01-2855 Project: Tacoma Metals 

Matrix: Water 996098.00 

Date Sampled: NA 

~ bate Received, NA 

Data Release Authorized 
Reported: 03/13/01 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

6010 03/07/01 6010 03/08/01 7440··38-2 Arsenic 0.05 0.05 u 
6010 03/07/01 6010 03/08/01 7440-39-3 Barium 0.003 0.003 u 
6010 03/07/01 6010 03/08/01 7440-43-9 Cadmium 0.002 0.002 u 
6010 03/07/01 6010 03/08/01 7440-70-2 Calcium 0.05 0.05 u 
6010 03/07/01 6010 03/08/01 7440-47-3 Chromium 0.005 0.005 u 
6010 03/07/01 6010 03/08/01 7440-50-8 Copper 0.002 0.002 u 
6010 03/07/01 6010 03/08/01 7439-B9-6 Iron 0.02 0.02 u 
6010 03/07/01 6010 03/08/01 7439-92-1 Lead 0.02 0.02 u 
6010 03/07/01 6010 03/08/01 7439-95-4 Magnesium 0.02 0.02 u 
6010 03/07/01 6010 03/08/01 7439-96-5 Manganese 0.001 0.001 u 
7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
6010 03/07/01 6010 03/08/01 7440-09-7 Potassium o.s 0.5 u 
6010 03/0'I/Ol 6010 03/08/01 7782-49-2 Selenium 0.05 0.05 u 
6010 03/07/01 6010 03/08/01 7440··22-4 Silver 0.003 0.003 u 
6010 03/07/01 6010 03/08/01 7440-23-5 Sodium o.os 0.05 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-l(D) 

ANALYTICAL . 
RESOURCES SIIIIJ 
INCORPORATED 

Lab Sample ID: CU99G 
LIMS ID: 01-2855 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 03/05/01 

03/06/01 Date Received: 

Data Release Authorized: ~ _;:,, 
Reported: 03/13/01 [,/..___.---

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

6010 03/07/01 6010 03/08/01 7440-38-2 Arsenic o.os o.os u 
6010 03/07/01 6010 03/08/01 7440-39-3 Barium 0.003 0.014 

6010 03/07/01 6010 03/08/01 7440-43-9 Cadmium 0.002 0.002 u 

6010 03/07/01 6010 03/08/01 7440-70-2 Calcium 0.05 28.7 

6010 03/07/01 6010 03/08/01 7440-47-3 Chromium 0.005 0.005 u 
6010 03/07/01 6010 03/08/01 7440-50-8 Copper 0.002 0.002 u 
6010 03/07/01 6010 03/08/01 7439-89-6 Iron 0.02 35.4 

6010 03/07/01 6010 03/08/01 7439-92-1 Lead 0.02 0.02 u 
6010 03/07/01 6010 03/08/01 7439-95-4 Magnesium 0.02 16.0 

6010 03/07/01 6010 03/08/01 7439-96-5 Manganese 0.001 0.807 

7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
6010 03/07/01 6010 03/08/01 7440-09-7 Potassium o.s 8.8 

6010 03/07/01 6010 03/08/01 7782-49-2 Selenium o.os o.os u 
6010 03/07/01 6010 03/08/01 7440-22-4 Silver 0.003 0.003 u 
6010 03/07/01 6010 03/08/01 7440-23-5 Sodium 0.05 19.6 

Calculated Dissolved Hardness (mg-CaC03/L): 140 

t1 Anaiyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS PATA SHEET 
DISSOLVED METALS 

Sample No: MW-2{D) 

ANALYTICAL. 
RESOURCES 'eJ 
INCORPORATED 

Lab Sample ID: CU99H 
LIMS ID: Ol-2856 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: 

Date Sampled: 
Date Received: 

Data Release Authorized ~ -------
Reported: 03/13/01 'l} ~ 

Prep Prep Analysis Analysis 

Math Date Method Date CAS Nwnl>er 

6010 03/07/01 6010 03/08/01 7440-38-2 

6010 03/07/01 6010 03/08/01 7440-39-3 

6010 03/07/01 6010 03/08/01 7440-43-9 

6010 03/07/01 6010 03/08/01 7440-70-2 

6010 03/07/01 6010 03/08/01 7440-47-3 

6010 03/07/01 6010 03/08/01 7440-50-8 

6010 03/07/01 6010 03/08/01 7439-89-6 

6010 03/07/01 6010 03/08/01 7439-92-1 

6010 03/07/01 6010 03/08/01 7439-95-4 

6010 03/07/01 6010 03/08/01 7439-96-5 
7470 03/07/01 7470 03/12/01 7439-97-6 

6010 03/07/01 6010 03/08/01 7440~09~7 

6010 03/07/01 6010 03/08/01 7782-49-2 

6010 03/07/01 6010 03/08/01 7440-22-4 

6010 03/07/01 6010 03/08/01 7440-23-5 

Tacoma Metals 
996098.00 
03/05/01 
03/06/01 

Analyte 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
PotassiUII\ 
Selenium 
Silver 
Sodium 

Calculated Dissolved Hardness {mg-CaC03/L): 280 

u Analyte undetected at given RL 

R~ Reporting Limit 

FORM-I 

RL mg/L 

0.05 o.os u 
0.003 0.010 
0.002 0.002 u 

0.05 34.6 
0.005 0.005 u 
0.002 0.002 u 

0.02 9.98 

0.02 0.02 u 
0.02 47.4 

0.001 0.295 
0.0001 0.0001 u 

0.5 17 .3 
0.05 0.05 u 

0.003 0.003 u 
0.05 295 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Lab Sample ID: CU99I 

LIMS ID: 01-2857 
Matrix: Water 

Sample No: MW-9(D} 

QC Report No: CU99-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 03/05/01 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 

Data Release Authorized:~ __, 

Date Received: 03/06/01 

Reported: 03/13/01 'l.)' ----

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

6010 03/07/01 6010 03/08/01 7440-38-2 Arsenic 0.05 0.05 u 
6010 03/07/01 6010 03/08/01 7440-39-3 Barium 0.003 0.097 

6010 03/07/01 6010 03/08/01 7440-43-9 Cadmium 0.002 0.002 u 
6010 03/07/01 6010 03/08/01 7440-47-3 Chromium 0.005 0.005 u 
6010 03/07/01 6010 03/08/01 7440-50-8 Copper 0.002 0.002 u 
6010 03/0'1 /01 6010 03/08/01 7439-92-1 Lead 0.02 0.02 u 
7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
6010 03/07/01 6010 03/08/01 7782-49-2 Selenium 0.05 0.05 u 
6010 03/07/01 6010 03/08/01 7440··22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVBD METALS 

Sample No: MW-6(D) 

ANALYTlCAL. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CU99J 
LIMS ID: 01-2862 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 03/05/01 

03/06/01 Date Received: 
Data Release Authorized :{YJy~ ----
Reported: 03/13/01 r..J 

Prep Prep Analysis Analysis 
Meth Date Method Da.te CAS Number AUalyte RL mg/L 

6010 03/07/01 6010 03/08/01 7440-38-2 Arsenic 0.05 0.05 u 
6010 03/07/01 6010 03/08/01 7440-39-3 Barium 0.003 0.022 

6010 03/07/01 6010 03/08/01 7440-43-9 Cadmium 0.002 0.002 u 
6010 03/07/01 6010 03/08/01 7440-47-3 Chromium 0.005 0.005 u 
6010 03/07/01 6010 03/08/01 7440-50-8 Copper 0.002 0.002 u 
6010 03/07/01 6010 03/08/01 7439-92-1 Lead 0.02 0.02 u 
7470 03/07/01 7470 03/12/0l 7439-97-6 Mercury 0.0001 0.0001 u 
6010 03/07/01 6010 03/08/01 7782-49-2 Selenium 0.05 o.os u 
6010 03/07/01 6010 03/08/01 7440-22-4 Silver 0.003 0.003 u 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-S(D) 

ANALYTICAL (& 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CU99K 

LIMS ID: 01-2863 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 03/05/01 
D te Received: 03/06/01 

Data Release Authorized: 
Reported: 03/13/01 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

6010 03/07/01 6010 03/08/01 7440-38-2 Arsenic 0.05 0.05 u 
6010 03/07/01 6010 03/08/01 7440-39-3 Barium 0.003 0.021 

6010 03/07/01 6010 03/08/01 7440-43-9 Cadmium 0.002 0.002 u 
6010 03/07/01 6010 03/08/01 7440-47-3 Chromium 0.005 0.005 u 
6010 03/07/01 6010 03/08/01 7440-50-8 Copper 0.002 0.002 u 
6010 03/07/01 6010 03/08/01 7439-92-1 Lead 0.02 0.02 u 
7470 03/07/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
6010 03/07/01 6010 03/08/01 7782-49-2 Selenium 0.05 o.os u 
6010 03/07/01 6010 03/08/01 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I: 



ANALYTICAL . 
RESOURCES 'eJ 
INCORPORATED 

INORGANIC ANAL~SIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-4(D) 

Lab Sample ID: CU99L 
LIMS ID: 01-2864 
Matrix: Water 

Data Release Authorized 
Reported: 03/13/01 

Prep Prep Analysis 

Meth Date Method 

6010 03/07/01 6010 

6010 03/07/01 6010 

6010 03/07/01 6010 
6010 03/07/01 6010 

6010 03/07/01 6010 
6010 03/07/01 6010 
7470 03/07/01 7470 

6010 03/07/01 6010 
6010 03/07/01 6010 

QC Report No: 
Project: 

Date Sampled: 
pte Received: 

Analysis 
Date CAS NUmber 

03/08/01 7440-38-2 

03/08/01 7440-39-3 
03/08/01 7440-43-9 

03/08/01 7440-47-3 

03/08/01 7440-50-8 

03/08/01 7439-92-1 

03/12/01 7439-97-6 
03/08/01 7782-49-2 

03/08/01 7440-22-4 

U Analyte undetected at given RL 

RL Report:.ing Limit 

FORM-I 

CU99-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/05/01 
03/06/0l 

A:nalyte RL mg/L 

Arsenic 0.05 0.05 

Barium 0.003 0.010 

Cadmium 0.002 0.002 

Chromium 0.005 0.005 

Copper 0.002 0.002 

Lead 0.02 0.02 

Mercury 0.0001 0.0001 

Selenium 0.05 o.os 
Silver 0.003 0.003 

u 

u 
u 
u 
u 
u 
u 
u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CU99LCS 

LIMS ID: 01-2845 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorize~~-
Reported: 03/13/01 ~ 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike % 

Analyte mg/L Added Recovery 

Arsenic 1.84 2.00 92.0% 

Barium 1. 91 2.00 9$.5% 

cadmium 0.470 0.500 94 .0% 

Calcium 9.89 10.0 98.9% 

Chromium 0.486 0.500 97.2% 

Copper 0 .483 o.soo 96.6% 

Iron 1.87 2.00 93.5% 

Lead 1.82 2.00 91.0% 

Magnesium 9.60 10.0 96.0% 

Manganese 0.483 o.soo 96.6% 

Mercury 0.0021 0.0020 105% 

Potassium 9.0 10.0 'J0.0% 

Selenium l.8S 2.00 92.5% 

Silver 0.462 o.soo 97. .1% 

Sodium 9.26 10.0 92 .6% 

'Q' codes: N ·• :::ontrol limit riot met 

Control Limits: 80-120% 

FORM-VII 

Q 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



INORGI\NICS ANALYSIS DATA SHEET 

DISSOLVED METALS 

Lab Sample ID: CU99LCS 
LIMS ID: 01-2855 
Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized ~ ~ 
Reported: 03/13/01 ~ c....---

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike 

Analyte mg/L Added 

Arsenic 2.01 2.00 

Barium 1.96 2.00 

Cadmium 0.525 o.soo 
Calcium 10.5 10.0 

Chromium 0 .511 0.500 

Copper 0.505 0.500 

Iron 2.00 2.00 

Lead 2.03 2.00 

Magnesium 10.2 10.0 

Manganese 0.504 0.500 

Mercury 0.0021 0.0020 

Potassium 10.1 10.0 

Selenium 2.08 2.00 

silver 0.474 0.500 

Sodium 9.74 10.0 

'Q' codes: N = control limit not met 
NA Not applicable - analyte not spiked 

Control Limits: 80-120% 

FORM-VII 

% 

Recovery 

100% 
98.0% 

105% 
105% 
102% 
101% 
100% 
102% 
102% 
101% 
105% 
101% 
104% 

94.8% 
97.4% 

Q 

ANALYTICAL/& 
RESOURCES Vfll!/ 
INCORPORATED 



QA Report - Method Blank Analysis 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Date 
Data Release Authorize 
Reported: 03/19/01 D Perkins 

996098.00 
Received: NA 

METHOD BLANK RESULTS 
CONVENTIONALS 

Analysis 
Date & Batch Constituent Units 

03/08/01 Conductivity umhos/crn 
03081#1 

03/12/01 Total Dissolved Solids mg/L 
03121#1 

03/12/01 Sulfate mg/L 
03121#3 

< 

< 

< 

Water MB QA Report Pagel for CU99 received 03/06/01 

Result 

1.0 u 

s.o u 

2.5 u 

ANALYTICAL. 
RESOURCES \g, 
INCORPORATED 



Final Report 
Laboratory Analysis of Conventional Parameters 

Lab Sample ID: CU99A 
LIMS ID: 01-2845 
Matrix: Water 

Sample No: MW-1 

QC Report No: CU99-Kennedy Jenks Consultants 

Project: Tacoma Metals 

~At:') Date Sampled: 

Data Release AuthorizectlY()"" Date Received: 
Reported: 03/19/01 Dr. M.A. Perkins 

996098.00 
03/05/01 
03/06/01 

Analysis 

Analy te Date & Batch Method RL Units 

pH 03/06/01 EPA 150.1 0.0,6 std units 

03061#1 

Conductivity 03/08/01 EPA 120.1 1.0 umhos/cm 

03081#1 

Total Dissolved Solids 03/12/01 EPA 160.1 5.0 mg/L 
03121#11 

Sulfate 03/12/01 EPA 375.2 2.5 mg/L 
03121#3 

RL Analytical reporting limit 
u Undetected at reported detection limit 

Report for CU99 received 03/06/01 

ANALYTICAL .IWS 
RESOURCES~ 
INCORPORATED 

Result 

6.26 

350 

250 

30 



Final Report 
Laboratory Analysis of Conventional Parameters 

Lab Sample ID: CU99B 
LIMS ID: 01-2846 
Matrix: Water 

Sample No; MW-2 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: 

_l'v,._t;} Date Sampled: 
Data Release Authorized:t) 6Y{) Date Received: 

Tacoma Metals 
996098.00 
03/05/01 
03/06/01 

Reported: 03/19/01 Dr. M.A. Perkins 

Analysis 

Analyte Date&. Batch Method RL Units 

pH 03/06/01 EPA 150.1 0.05 std units 

03061#1 
Conductivity 03/08/01 EPA 120.1 1.0 umhos/cm 

03081#1 
Total Dissolved Solids 03/12/01 EPA 160.1 10 mg/L 

03121#1 

Sulfate 03/12/01 EPA 375.2 s.o mg/L 

03121#3 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Report for CU99 received 03/06/01 

ANALYTICAL ~ 
RESOURCES 'f!I!) 
INCORPORATED 

Result 

6.43 

2,100 

1,100 

65 



QA Report - Standard Reference Material Analysis 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized f "'f) 
Reported: 03/19/01 Dr.~.~. 

Date Received: NA 

Perkins 

Constituent 

VWR #2377 

Conductivity 
Date analyzed: 

SPEX #18-88 
Sulfate 
Date analyzed: 

03/08/01 

03/12/01 

STANDARD REFERENCE MATERIAL ANALYSIS 
CONVENTIONALS 

Units Value 

umhos/cm 1,020 

Batch ID: 03081#1 

mg/L 25.4 

Batch ID: 03121#3 

True 
Value 

997 

25.0 

SRM QA Report Page 1 for CU99 received 03/06/0l 

Recovery 

102% 

102% 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



QA Report - Replicate Analysis 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Date 
Data Release Authorized 
Reported: 03/19/01 Dr Perkins 

996098.00 
Received: 03/06/0l 

DUPLICATE ANALYSIS RESULTS 
CONVBNTIONALS 

Sample Duplic:ate 

Constituent Units Value Value 

ARI ID: 01-2845, CU99 A Client Sample ID: MW-l 

pH std units 6.26 6.23 

ARI ID: 01-2846, CU99 B Client Sample ID: MW-2 

Total Dissolved Solids mg/L 1,100 1,100 

Sulfate mg/L 65 66 

RPO 

l. 6% 

0.0% 

1.5%" 

Water Replicate QA Report Page 1 for CU99 received 03/06/01 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



QA Report - Laboratory Control Samples 

QC Repo r t No: CU99-Kennedy Jenks Consultants 
Project : Ta coma Metal s 

996098.00 
Date Received: NA 

Data Release Authorize~ 
Reported : 03/1 9/01 Dr . M.A . Pe r k ins 

Constituent 

pH calibration 
pH 
Date analyzed : 

Standard 

03/06/01 

LABORATORY CONTROL SAMPLBS 
CONVBNTIONALS 

Measured True 
Units Value Value 

std u nits 7.02 7 .00 
Batch ID: 03061#1 

LCS QA Report Page l f or CU99 r e ceived 03 /06/01 

Recovery 

100% 

ANALYTICAL ,'il\ 
RESOURCES~ 
INCORPORATED 



QA Report - Matrix Spike/Matrix Spike Duplicate Analysis 

Matrix: Water 

QC Report No: CU99-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Date 

Data Release Authorized: 
Reported: 03/19/01 Dr. M.A. Perkins 

996098.00 
Received: 03/06/01 

MATRIX SPIKE QA/QC REPORT 
CONVENTIONALS 

Sample Spike Spike 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Constituent Units Value Value Added Recovery 

ARI ID: 01-2846, CU99 B Client Sample ID: MW-2 

Sulfate mg/L 64.9 101 40.0 90.2% 

MS/MSD Recovery Limits: 75 - 125 % 

Water MS/MSD QA Report Page 1 for CU99 received 03/06/01 



s Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

March 2~, 2001 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals I ARI Job: CV13 

Dear Ty: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Six water samples were received in good condition on March 7, 200 l. 
The samples were analyzed for volatiles referencing EPA 8260, PNA's by GC/MS-SIM, 
PCBs referencing EPA 8082, total and dissolved metals referencing EPA 6010/7471. Total 
diesel and motor oil range hydrocarbons were determined referencing WDOE method 
NWTPH-Dx and total gasoline range hydrocarbons by NWTPH-G. Conductivity was 
analyzed by EPA method 120.1, pH by method 150.1, total dissolved solids by EPA 160.1 
and sulfate by method 375.2. 

Please see the case narrative for any anomalies that may have occu1Ted during the analysis of 
these samples. · 

Quality control analysis results are included for your review. Copies of the reports and all 
associated raw data will be kept on file at ARI. If you have any questions or require 
additional information, please contact me at your convenience. 

Sincerely, 
Analytical Resources, Inc. 

'l ' J \. J ,. 
~ d/.t,L. 

Sn ·r i 
Project Mana · r 

SS/ss 
Enclosures 

CC: Jodi Brundage, Kennedy Jen.ks Consultants, Federal Way, WA 

RECEIVED 

MAR 2 3 2001 
l<IJ Federal Way 

K/J No/Fila-------
Route---------Return To/By ______ _ 

333 Ninth Avenue North • Seattle WA 98109~5187 • 206-621-6490 • 206-621-7523 fax 



) l - l 4L5 _.;,0 \- 2-'l Z11t 
CV\3 

Chain of Custody Record & Laboratory Analysis Request • P~ge _\_ of L--- Turn Around Requested: ~ 
~- . 

Report to: \. '/ ~-b ,..v,,,. '1 " _r Proj Name: ,t'"Ll.-i..-n~ r~uc',, ~ Analyses Requested 

Company: V " - ,. • J 1 / ~ 11_<-, Proj Number: '4. .o-,, .. '"' 4$t ~ , r:m ~ 
- ~ 

t 1~ Address: :>!JO ,S. ·rs~ S"f r' 
Sampler: ~ $ 0 t 

~.uJvlf"~ W~ i.,JA q~Ol>'b 
~ I 

I qr :~ 
t:S) -- ":! ~ n ~ v Phone: 2t;? '314,, ~S'"S" Shipping Method: lov---vttW"" ...J i 

~ ~ Fax: U ':> q-:;1., - 3 4- ?5 AirBill: .j ~ i ~ ~ 
Sample Sample Sample No Con- 0 

2 ~ 
\)i., t ~" .t 

Sample ID Date Time Matrix tainers 
-_> {) 

IV\ \i\J _-, '3/(p/01 to :eo \NArat \o 'L )& )') ~ ')C 1)0 V 
(vt W-- lo V \t -- '1< ti: uU y V y ~-
MW-\\ \:'1- ·, 4':: x:· k k v v V v· 
fV\ 1,V- ~ ' : ;J.~ 

y ?G >< x x x y 
M W - l)- .;:oo X x- y x· ~ l( k 
vl \,J - Btm ~£.. ,+: 00 j. ........ )c x X. ><- X ,)( X' 

Relinquished: , c~ Relinquished: Relinquished: 

(Signature) .--;~ / "\ .-2 __,> (Signature) (Signature) 

Printed nam~ '---' 
(J Printed name: Printed name: 

. \oou::- IQNl.,y\. 4-"-1, (/ 
Company: 

V-lC 
Company: Company: 

Date;.. Time: Date: Time: Date: Time: 

?/-, /c 1 q: ,m 
Received by: Received by: Received by: 

Printed name: Printed name: Printed name: 

:i1pany: Company: Company· 

Date: Time: Date: Time: Date: Time: 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

p l"::6DLV :f5.> l.f 

~ 

~~ 
~ 

v,g;D 
0 L::'tt:ta> 

Special Instructions/Notes 

Number of Coolers: 

Cooler Temp(s}: 

COC Seals Intact? 

Bottles Intact? 



Chain of Custody Record & Laboratory Analysis Requ~ t 

Page 2::_ of _k' Turn Around Requested: ~ i 
;,) 

9 
Report to:·~ s~.A\I~ Proj Name: -'\A:;:l. D~ ~~ 1, _S) 

:> 
Affjllyi.es cRequested 

Company: \ ). " _ . A . • .)~ Proj Number: ti\Oi ,.,~ 1 i. Dt> § :~ ~ 
Address: 5' '?,t> S, ~~(titt... <.,r Sampler: 1 ~ 

\~ { 
fvck.-vL t,.)0,,1 • t,J A- ~e, o · ), 

I 
.u:. f~ .;~ 

Phone: '7,-_~ ~vi- .-1)$5-S- Shipping Method: f l:)IL;'V\~ vi 

1 -~ 
5 

Fax:~~ q ~ "1..- "!:> ..\-'? s- AirBill: ? ff Sample Sample Sample No Con- "· l"t,-
\() . .l 

Sample ID Date Time Matrix tainers ~ 

µL,J ..... Lt 1t'wl o i \l.-:4$' J'\l- 2.. VJ ~ ~ ~ VJ V ....,.,'-1 I.I.. 

tJ\ vJ ..... i3 ·¥~/DI \; i,<; w~ 0 \o }C ~c I\C >o -

Relinquishen· 
~1 

Relinquished: Relinquished: 

(Signature) ·Sr,J (Signature) (Signature) 

Printeµ name: - - I....) Printed name: Printed name: 

..2$"001 f... l}Jy~~ 
Company: 

\L I~ 
Company: Company: 

Date: Time: Date: Time: Date: Time: 

3/-, I -v, q:7r0 
Received by: Received by: Received by: 

Printed name: Printed name: Printed name: 

,rrtpany: Company: Company: 

Date: Time: Date: Time: Date: Tirne: 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

Special Instructions/Notes 

................ 

/ 

Number of Coo11fs: ? /1 

Cooler Temp(s)l 
y 

\ "'l .. -
COC Seals lntac't?- .../ 

Bottles Intact? 

J\ 

/ 



CASE NARRATIVE 
Tacoma Metals 
ARI Job no.: CV13 

Volatile Or: anics (8260): 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 

All samples received were preserved with pH <2.0. All samples were analyzed within the 
recommended holding time. The LCS for 3/12/01 showed slight breakdown of carbon 
disulfide, methyl iodide, bromoethane and 1, L ,2-trichlorotritluoroethane. The mix was 
remade on 3/12/01 and set in to the sequence to be analyzed. The LCS was analyzed and 
rep01ted on 3/13/01. All analytes were within specified QC criteria. 

No other anomalies occurred during this analysis 

PAH by GC/MS SIM: 

All samples were extracted and analyzed within the specified holding times. Samples "B", 
.. D", "E" & "F" had analytes that were flagged with an "E" to indicate over the linear range 
of the curve. The samples were re-analyzed at a dilution (s). Samples "D" "E" & "P1 

had 
naphthalene-d8 interference, (the internal standard could not be reliably identified due to 
matrix interference). Secondary internal standard quantitation was used with acenaphthene
dlO. 

No other anomalies occurred during this analysis 

PCB'S bv 8082: 

All samples were extracted and analyzed within the recommended holding times. Samples 
were sulfuric acid and mercury cleaned prior to analysis. The continuing calibration for 
aroclor 1254 (peaks 5 & 6) exceeded QC limits but the average was within criteria. For 
aroclor 1262 all peaks exceeded QC limits high, results associated with these aroclors may be 
biased high. All associated samples were clean, no further action was taken. 

No other anomalies occurred during this analysis. 

NWTPH-G: 

All samples were preserved with pH <2.0. All samples were analyzed within the 
recommended holding time. 

No anomalies occurred during this analysis. 



NWTPH-Dx: 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

All samples were extracted and analyzed within the recommended holding time. Samples 
"A, B, C & E" showed an overlapping peak pattern in the diesel and motor oil range, that 
does not resemble the typical standard patterns. Could be a weathered fuel pattern. Samples 
"D & F" have a large pattern in the gas and diesel range that do not resemble the typical 
standard pattern. Could be a mixture of gas, diesel or mineral spirits. 

No other anomalies occurred during this analysis. 

Metals: 

No other anomalies occurred during this analysis. 

Conventionals: 

PH was received outside the recommended holding time. 

No other anomalies occurred during this analysis. 



ORGANIC COMPOUND 
DATA REPORTING QUALIFIERS 

U Indicates the compound was undetected at. the reported 
concentration. (Same as ND). 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

J Indicates an estimated concentration when the value is less than 
the calculated reporting limit. 

D Indicates the surrogate/spike(s) was not detected, due to 
dilution of extract. 

NR Indicates the surrogate recovery cannot be reported due to 
matrix interference. 

E Indicates a value above the linear range of the detector. 
Sample dilution required. 

S Indicates no value reported due to saturation of the detector. 
Sample dilution required. 

NA Indicates compound not analyzed for. 

M Indicates an estimated value of analyte found and confirmed by 
analyst but with low spectral match. 

B Indicates possible/probable blank contamination. Flagged 
when the analyte is detected in the blank as well as the 
sample. 

Y Indicates raised reporting limit due to background interference or 
to activity on the instrument. Compound is still not detected at or 
above the raised level. 



WATER VOLATILE SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: Water S mL QC Report No: 

Lab ID Client ID DCE TOL BFB DCB 

031201MB Method Blank 102% 101% 96% 102% 

CV13LCS Lab Cntrl Sample 99% 99% 99% 100% 

CV13A MW-7 101% 101% 96% 101% 

CV13B MW-10 99% 100% 97% 100% 

CV13C MW-12 99% 101% 96%' 101% 

031301MB Method Blank 102% 97% 96% 100% 

CV13LCS Lab Cntrl Sample 97% 99% 99% 100% 

CV1.3D MW-800 102% 100% 96% 102% 

CV13D-DL MW-800 102% 100% 98% 1.00% 

031601MB Method Blank 101% 100% 98% 99% 

CV13LCS Lab Cntrl Sample 99% 99% 1.00% 100% 

CV13E MW-11 101% 99% 96% 102% 

CV13E-RE MW-11 97% 101.% 97% 100% 

CV13F MW-8 103% 100% 96% 101% 

CV13F-DL MW-8 101% 99% 99% 99% 

CV13M Trip Blank 99% 101% 95% 100% 

LCS/MB LIMITS QC LIMITS 

(DCE) 1,2-Dichloroethane-d4 (70-130) (70-130) 

(TOL) Toluene-dB (70-130) (70-130) 

(BFB) Bromofluorobenzene (70-130) (70-130) 

(DCB) = l,2-Dichlorobenzene-d4 (70-130) (70-130) 

# colunu1 to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

FORM-II VOA-1 

CVl3 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



ORGANICS ANALYSIS DATA SHBET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: Method Blank 

Lab Sample ID: 031201MB 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~1 
Reported: 03/20/01 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 

Date Analyzed: 03/12/01 14:15 

Sample Amount: 5.00 mL 
Purge Volume: S.O mL 

CAS Nmuber Analy te 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl Chloride 

75-00-3 Chloroethane 

75-09-2 Methylene Chloride 

67-64-1 Acetone 

75-15-0 Carbon Disulfide 

75-35-4 1,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 

107-06-2 1,2-Dichtoroethane 

78-93-3 2-Butanone 

71-55-6 1,1,1-Trichloroethane 

56-23-5 Carbon Tetrachloride 

108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

110-75-8 2-Chloroethylvinylether 

75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBKI 

591-78-6 2-Hexanone 

127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 

108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 

100-42-5 Styrene 

75-69-4 Trichlorofluoromethane 

76-13-1 l,l,2-Trichloro-1,2,2-trifluoroethane 

1330-20-7 m,p-Xylene 

FORM-1 

u g /L 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
2.0 u 
s.o u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
2.0 u 
1. 0 u 

ANALYTICAL. 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
t>age 2 of 2 

Lab Sample ID: 031201MB 
LIMS ID: 01-2915 
Matrix: Water 
Data Release Authorized~,J' 
Reported: 03/20/01 · 

Instrument: NT3 
Date Analyzed: 03/12/01 14:15 

CAS Number Anal):'.:tB 

95-47-6 a-Xylene 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

Sample Amount: 
Purge Volume: 

95-50-1 l,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 

107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 

74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Sample No: Method Blank 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
NA 
NA 

5.00 mL 

s.o mL 

u g/L 
1.0 U 
1.0 u 
1.0 u 
1.0 u 

50 u 
1. 0 u 
2.0 u 
s.o u 
1.0 u 
1.0 u 
1.0 u 

96-12-8 1,2-Dibromo-3-chloropropane 5.0 u 
96-18-4 1,2,3-Trichloropropane 3.0 u 
110-57-6 trans-1,4-Dichloro-2-butene 5.0 u 
108-67-8 1,3,5-Trimethylbenzene 1. 0 u 
95-63-6 1,2,4-Trimethylbenzene 1.0 u 
87-68-3 Hexachlorobutadiene 5.0 u 
106-93-4 Ethylene Dibromide 1.0 u 
74-97-S Bromochloromethane 1.0 u 
594-20-7 2,2-Dichloropropane 1. 0 u 
142-28-9 l,3-Dichloropropane 1. 0 u 
98-82-8 Isopropylbenzene 1.0 u 
103-65-l n-Propylbenzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
95-49-8 2-Chlorotoluene 1.0 u 
106-43-4 4-Chlorotoluene 1.0 u 
98-06-6 tert-Butylbenzene 1. 0 u 
135-98-8 sec-Butylbenzene 1.0 u 
99-87-6 4-Isopropyltoluene 1.0 u 
104-51-8 n-Butylbenzene l.O u 
120-82-1 1,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 5.0 u 
87-61-6 l,2,3-Trichlorobenzene 5.0 u 

Volatile Surro~ate Recovery 
d4-1,2-Dichloroethane 102% ... 
d8-Toluene 101% 
Bromofluorobenzene 96.0% 
d4-1,2-Dichlorobenzene 102% 

FORM-1 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 031301MB 
LIMS ID: 01-2918 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 03/20/01 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 
Date Analyzed: 03/13/01 10:15 

Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Number Anal;l:'.:te 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 

75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 

56-23-5 carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 l,2-Dichloropropane 
10061-01-S cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 

110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoforrn 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-l 1,1,2-Trichloro-l,2,2-trifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u g/L 
1.0 U 
1.0 u 
l. 0 u 
1.0 u 
2.0 u 
5.0 u 
1.0 u 
l. 0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1. 0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.O u 
1.0 u 
5.0 u 
1. 0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l. 0 u 
1.0 u 
1.0 u 
2.0 u 
1.0 u 

ANALYTICAL f& 
RESOURCES~ 
INCORPORATED 



ORGANICS .ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No; Method Blank 

Lab Sample ID: 031301MB 
LIMS ID: 01-2918 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized# 
Reported: 03/20/01 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 

Date Analyzed: 03/13/01 10:15 

Sample Amount: s.oo mL 
Purge Volume: s.o mL 

CAS Number 
95-47-6 

95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
9B-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,l,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 102% 
dB-Toluene 96.8% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

95.9% 
100% 

u g /L 
1.0 U 

1.0 U 

1.0 U 
1.0 U 

sou 
J..0 U 

2.0 U 
5.0 U 
1.0 U 

1.0 U 

1.0 U 

s.o u 
3.0 U 
5.0 U 
1.0 U 
i.o u 
5.0 U 
l.. 0 U 
1.0 U 
1.0 U 
1. 0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 
1. 0 U 
1.0 U 
1. 0 U 

1.0 U 
5.0 U 
5.0 U 
5.0 U 

ANALYTICAL . 
RESOURCES 8IIJ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: Method Blank 

Lab Sample ID: 031601MB 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 03/20/0l 

Date Sampled: NA 
Date Received: NA 

Instrument: NT3 
Date Analyzed: 03/16/01 09:26 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number Anal:y:te 

74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 

75-09-2 Methylene Chloride 

67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-S trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 

56-23-5 carbon Tetrachloride 

108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 l,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71:-43-2 Benzene 
10061-02-6 trans-l,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
7.9-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-l 1,1,2-Trichloro-1,2,2-trifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u g LL 
1. 0 u 
1.0 u 
1.0 u 
l.O u 
2.0 u 
5.0 u 
1.0 u 
l..O u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
l.O u 
l.O u 
5.0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
l.O u 
5.0 u 
1.0 u 
s.o u 
5.0 u 
l.O u 
1.0 u 
1.0 u 
l.O u 
1. 0 u 
1. 0 u 
1. 0 u 
2.0 u 
1.0 u 

ANALYTICAL . 
RESOURCES D 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: Method Blank 

Lab Sample ID: 031601MB 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: 
Project: 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized:~ 
Reported: 03/20/01 

Date Sampled: 
Date Received: 

NA 
NA 

Instrument: NT3 Sample 1\rnount: 
Date Analyzed: 03/16/01 09:26 Purge Volume: 

5.00 mL 
5.0 mL 

CAS Number 
95-47-6 
95-S0-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 

74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,l,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
l,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
l,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 

d4-1,2-Dichloroethane 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

PORM-1 

101% 
99.6% 
98.4% 
99 .1% 

u g /L 
1.0 U 

1. 0 U 

1.0 U 

l.O U 

sou 
l.O U 

2.0 U 
5.0 U 
1.0 U 

1.0 U 

1.0 U 

5.0 U 
3.0 U 
5.0 U 
1.0 U 

1. 0 U 

5.0 U 

l.O U 

l.O U 

1.0 U 
1.0 U 
1. 0 U 

l.O U 

l.O U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

l.O U 

1.0 U 

5.0 U 
5.0 U 
5.0 U 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: MW-7 

Lab Sample ID: CV13A 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 03/20/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/12/01 16:55 

Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Number Analy te 
74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 

75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone· 
71-55-6 1,1,l-Trichloroethane 

56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 

75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 l,l,2-Trichloro-1,2,2-trifluoroethane 
1330-20-7 m,p-Xylene 

FORM-l 

ug /L 
1.0 U 

1. 0 u 
1. 0 u 
1.0 u 
2.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1. 0 u 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
~age 2 of 2 

Lab Sample ID: CV13A 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: 
Project: 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized~ 
Reported: 03/20/01 · 

Date Sampled: 
Date Received: 

03/06/01 
03/07/01 

Instrument: NT3 Sample Amount: 

Date Analyzed: 03/12/01 16:55 Purge Volume: 
5.00 mL 
5.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-65-1 
108-86-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butyl benzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 101% 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

101% 
96.0% 

101% 

u g/L 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

sou 
1.0 U 

2.0 U 

5.0 U 

1.0 U 

1.0 U 
1.0 U 

5.0 U 

3.0 U 
5.0 U 
1.0 U 

1.0 U 
5.0 U 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

1. 0 U 

1.0 U 
1.0 U 

1.0 U 

1.0 U 

1.0 U 

1. 0 U 

1.0 U 

5.0 U 

5.0 U 

5.0 U 

ANALYTICAL lliflJ.\ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: MW-10 

Lab Sample ID: CV13B 
LIMS ID: 01-2916 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized_~ 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/12/01 17:21 

Sample Amount: 5.00 mL 
Purge Volume: 5.0 mL 

CAS Number Anal::t:te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBKI 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethyl benzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,l,2-Trichloro-1,2,2-trifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

ugLL 
1.0 u 
1..0 u 
1.0 u 
1. 0 u 
2.0 u 
5.0 u 
1..0 u 
l..O u 
1. 0 u 
1.0 u 
1.0 u 
1..0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.2 
1.0 u 
5.0 u 
1.0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1.0 u 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
t>age 2 of 2 Sample No: MW-10 

Lab Sample ID: CV13B 
LIMS ID: 01-2916 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~ 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/12/01 17:21 

Sample Amount: s.oo mL 

Purge Volume: 5.0 mL 

CAS Number Anall':te 
95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 

563-58-6 l,l-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

96-12-8 1,2-Dibromo-3-chloropropane 

96-18-4 1,2,3-Trichloropropane 

110-57-6 trans-1,4-Dichloro-2-butene 

108-67-8 1,3,5-Trimethylbenzene 

95-63-6 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 

106-93-4 Ethylene Dibromide 

74-97-5 Bromochloromethane 

594-20-7 2,2-Dichloropropane 

142-28-9 1,3-Dichloropropane 

98-82-B Isopropylbenzene 
103-65-1 n-Propylbenzene 

108-86-1 Bromobenzene 

95-49-8 2-Chlorotoluene 

106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 

99-87-6 4-Isopropyltoluene 
104-51-8 n-Butylbenzene 
120-82-1 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate Recove!Y 
d4-1,2-Dichloroethane 99 . 0% 

dB-Toluene 100% 

Bromofluorobenzene 96.7% 
d4-l,2-Dichlorobenzene 100% 

FORM-1 

u g[L 
1.1 
1. 0 u 
1.0 u 
1.0 u 

50 u 
1.0 u 
2.0 u 
5.0 u 
1. 0 u 
1.0 u 
1.0 u 
5.0 u 
3.0 u 
5.0 u 
1.0 u 
L 0 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1. 0 u 
1.0 u 
1.0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
5.0 u 

2.9 
5.0 u 

ANALYTICAL. 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: MW-12 

Lab Sample ID: CV13C 
LIMS ID: 01-2917 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~j"' 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/12/01 17:46 

Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Number Anal~ te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 l,l,1-Trichloroethane 
56-23-S Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-l,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 
1330-20-7 m,p-Xylene 

FORM-1 

u 9 /L 
1.0 U 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1.0 u 
5.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
5.0 u 
1. 0 u 
5.0 u 
5.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
2.0 u 
1.0 u 

ANALYTICAL., 
RESOURCES SJI 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
~age 2 of 2 

Lab Sample ID: CV13C 
LIMS ID: 01-2917 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized;~ 
Reported: 03/20/01 

Date Sampled: 
Date Received: 

Instrument: NT3 Sample Amount: 
Date Analyzed: 03/12/01 17:46 Purge Volume: 

CAS Number Anall:'.:te 
95-47-6 a-Xylene 
95-SO-l 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-BB-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Sample No: MW-12 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/06/01 
03/07/01 

5.00 mL 
5.0 mL 

ug /L 
1.0 U 
1.0 u 
1. 0 u 
1.0 u 
so u 

1.0 u 
2.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 

96-1.2-8 1,2-Dibromo-3-chloropropane 5.0 u 
96-18-4 1,2,3-Trichloropropane 3.0 u 
110-57-6 trans-1,4-Dichloro-2-butene 5.0 u 
108-67-8 1,3,5-Trimethylbenzene 1.0 u 
95-63-6 1,2,4-Trimethylbenzene 1.0 u 
87-68-3 Hexachlorobutadiene 5.0 u 
106-93-4 Ethylene Dibromide 1.0 u 
74-97-S Bromochloromethane 1.0 u 
594-20-7 2,2-Dichloropropane 1.0 u 
142-28-9 1,3-Dichloropropane l.O u 
98-82-8 Isopropylbenzene l.. 0 u 
103-6S-l n-Propylbenzene 1.0 u 
108-86-1 Bromobenzene 1. 0 u 
95-49-8 2-Chlorotoluene 1.0 u 
106-43-4 4-Chlorotoluene 1.0 u 
98-06-6 tert-Butylbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1.0 u 
99-87-6 4-Isopropyltoluene 1.0 CJ' 

104-51-8 n-Butylbenzene 1. 0 u 
120-82-1 1,2,4-Trichlorobenzene 5.0 u 
91-20-3 Naphthalene 5.0 u 
87-61-6 1,2,3-Trichlorobenzene 5.0 u 

Volatile Surroi ate Recovery 
d4-1,2-Dichloroethane 98.9% 
dB-Toluene 101% 
Bromofluorobenzene 95.5% 
d4-l,2-Dichlorobenzene 101% 

FORM-1 

ANALYTICAL -~
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 Sample No: MW-800 

Lab Sample ID: CV13D 
LIMS ID: 01-2918 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~~ 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/13/01 16:09 

Sample Amount: 0.50 mL 
Purge Volume: 5.0 mL 

CAS NU:mber Anall'.:te 
74-87-3 Chloromethane 

74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 l,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK} 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethanc 
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 

1330-20-7 m,p-Xylene 

FORM-1 

ug /L 
1.0 U 
10 u 
10 u 
10 u 
20 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
so u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 
1.0 u 
so u 
10 u 
so u 
50 u 
10 u 
10 u 
61 

10 u 
190 

10 u 
10 u 
20 u 

650 

ANALYTICAL ta\ 
RESOURCES~ 
INCORPORATED 



ORGANICS .ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 2 of 2 Sample No; MW-800 

Lab Sample ID: CV13D 
LIMS ID: 01-2918 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

9.96098.00 

Data Release Authorized:~ 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 

Date Analyzed: 03/13/01 16:09 

Sample Amount: 0.50 mL 
Purge Volume: 5.0 rnL 

CAS Number An.aly te 

95-47-o o-Xylene 

95-50-1 1,2-Dichlorobenzene 

541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 

107-02-8 Acrolein 

74-88-4 Methyl Iodide 

74-96-4 Bromoethane 

107-13-1 Acrylonitrile 

563-58-6 l,1-Dichloropropene 

74-95-3 Dibromomethane 

630-20-6 1,1,1,2-Tetrachloroethane 

96-12-8 1,2-Dibromo-3-chloropropane 

96-18-4 l,2,3-Trichloropropane 

110-57-6 trans-1,4-Dichloro-2-butene 

108-67-8 1,3,5-Trimethylbenzene 

95-63-6 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 

106-93-4 Ethylene Dibromide 

74-97-5 Bromochloromethane 

594-20-7 2,2-Dichloropropane 

142-28-9 1,3-Dichloropropane 

98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 

108-86-1 Bromobenzene 

95-49-8 2-Chlorotoluene 

106-43-4 4-Chlorotoluene 

98-06-6 tert-Butylbenzene 

135-98-8 sec-Butylbenzene 

99-87-6 4-Isopropyltoluene 

104-51-8 n-Butylbenzene 

120-82-1 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 
87-61-6 1.,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 

d4-1,2-Dichloroethane 1.02% 

dB-Toluene 100% 

Bromofluorobenzene 95.6% 

d4-1,2-Dichlorobenzene 102% 

FORM-1 

ug/L 
350 

10 u 
10 u 
10 u 

500 u 
10 u 
20 u 
so u 
10 u 
10 u 
1.0 u 
50 u 
30 u 
so u 

150 
420 

50 u 
10 u 
10 u 
10 u 
10 u 
44 
10 u 
1.0 u 
10 u 
10 u 
10 u 
10 u 
34 
10 u 
50 u 

5400 E 

so u 

ANALYTICAL ,& 
RESOURCES vf!!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: MW-800 

DILUTION 

Lab Sample ID: CV13D-DL 
LIMS ID; 01-2918 
Matrix: Water 

QC Report No; CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 03/06/01 Data Release Authorized~ 

Reported: 03/20/01 - Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/16/01 11:27 

Sample Amount; 0.10 mL 

Purge Volume: 5.0 mL 

CAS Number Anal.y te 
74-87-3 Chloromethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-S 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoforrn 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 1,1,2-Trichloro-l,2,2-trifluoroethane 
1330-20-7 m.,p-Xylene 

FORM-1 

ug_LL 
50 U 
so u 
so u 
so u 

120 
250 u 

so u 
so u 
50 u 
so u 
so u 
50 u 
50 u 

250 U 
sou 
so u 

250 u 
so u 
50 u 
so u 
so u 
50 u 
50 u 
50 u 
50 u 

250 u 
so u 

250 u 
250 u 

50 u 
50 u 
86 
50 u 

240 
50 u 
50 u 

100 u 
840 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge« Trap GC/MS 

· Page 2 of 2 Sample No: MW-800 
DILUTION 

Lab Sample ID: CV13D-DL 
LIMS ID: 01-2918 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 03/06/01 Data Release Authorized Y}f;t/ 

Reported: 03/20/01 ,. Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/16/01 11:27 

Sample Amount: 0.10 mL 

Purge Volume: 5.0 mL 

CAS Number Anal ::z'.:te 
95-47-6 o-Xylene 

95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

96-12-8 l,2-Dibromo-3-chloropropane 

96-18-4 1,2,3-Trichloropropane 
110-57-6 trans-1,4-Dichloro-2-butene 
108-67-8 1,3,5-Trimethylbenzene 
95-63-6' 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 

106-93-4 Ethylene Dibromide 

74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 

98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 

95-49-8 2-Chlorotoluene 

106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99-87-6 4-Isopropyltoluene 

104-51-8 n-Butylbenzene 

120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 102% 

dB-Toluene 99.9% 

Bromofluorobenzene 98.4% 
d4-l,2-Dichlorobenzene 100% 

FORM-1 

u g /L 
450 

50 u 
50 u 
50 u 

2500 u 
so u 

100 u 
250 u 

so u 
50 u 
50 u 

250 u 
150 u 
250 u 
200 
560 
250 u 
so u 
so u 
so u 
so u 
56 
so u 
so u 
so u 
50 u 
50 u 
so u 
50 u 
so u 

250 u 
6000 

250 u 

ANALYTICAL . 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 

Page 1 of 2 Sample No: MW-11 

Lab Sample ID: CV13E 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

9960.98.00 

Data Release Authorized~ 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/13/01 16:35 

Sample Amount: 1.0 mL 
Purge Volume: 5.0 mL 

CAS Number Analy te 
74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl Chloride 

75-00-3 Chloroethane 
75-09-2 Methylene Chloride 

67-64-1 Acetone 
75-15-0 Carbon Disulfide 

75-35-4 1,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-.93-3 2-Butanone 

71-55-6 1,1,1-Trichloroethane 

56-23-5 Carbon Tetrachloride 

108-05-4 vinyl Acetate 
75-27-4 Bromodichlaromethane 

78-87-S 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 

110-75-8 2-Chloroethylvinylether 

75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 
591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 l,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 
100-42-S Styrene 

75-69-4 Trichlorofluoromethane 
"/6-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 

1330-20-7 m,p-Xylene 

FORM-1 

ug/I.a 
5.0 U 

5.0 u 
5.0 u 
s.o u 

10 u 
25 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
s.o u 
5.0 u 

25 u 
5.0 u 
5.0 u 

25 u 
s.o u 
5.0 u 
s.o u 
5.0 u 
s.o u 
5.0 u 
5.0 u 
5.0 u 

25 u 
5.0 u 

25 u 
25 u 

5.0 u 
5.0 u 
s.o u 
5.0 u 
7.6 
s.o u 
5.0 u 

10 u 
6.6 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CV13E 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized~ 
Reported: 03/20/0l 

Date Sampled: 
Date Received: 

Instrument: NT3 Sample Amount: 
Date Analyzed: 03/13/01 16:35 Purge Volume: 

CAS Number Anal1 te 
95-47-6 o-Xylene 
95-S0-1 1,2-Dichlorobenzene 
541-73-1 l,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-9 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Sample No: MW-11 

CVl3-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/06/0l 
03/07/01 

1.0 mL 

5.0 mL 

ug/L 
s.s 
5.0 u 
5.0 u 
5.0 u 
250 u 
5.0 u 

10 u 
25 u 

5.0 u 
s.o u 
5.0 u 

96-12-8 l,2-Dibromo-3-chloropropane 25 u 
96-18-4 l,2,3-Trichloropropane 15 u 
110-57-6 trans-1,4-Dichloro-2-butene 25 u 
109-67-8 1,3,5-Trimethylbenzene 5.0 u 
95-63-6 1,2,4-Tri.:methylbenzene 14 

87-68-3 Hexachlorobutadiene 25 u 
106-93-4 Ethylene Dibromide s.o u 
74-97-5 Bromochloromethane s.o u 
594-20-7 2,2-Dichloropropane 5.0 u 
142-28-9 1,3-Dichloropropane 5.0 u 
98-82-8 Isopropylbenzene 5.0 u 
103-65-1 n-Propylbenzene 5.0 u 
108-86-1 Bromobenzene s.o u 
95-49-8 2-Chlorotoluene s.o u 
106-43-4 4-Chlorotoluene 5.0 u 
98-06-6 tert-Butylbenzene 5.0 u 
135-98-8 sec-Butylbenzene 5.0 u 
99-87-6 4-Isopropyltoluene 28 

104-51-8 n-Butylbenzene 5.0 u 
120-82-1 1,2,4-Trichlorobenzene 25 u 
91-20-3 Naphthalene 550 

87-61-6 1,2,3-Trichlorobenzene 25 u 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 101%" 
dB-Toluene 98.9% 
Bromofluorobenzene 96.1% 
d4-1,2-Dichlorobenzene 102% 

FORM-1 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CV13E-RE 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized)(zf~ 
Reported: 03/20/01 

Date Sampled: 
Date Received: 

Instrument: NT3 Sample Amount: 

Date Analyzed: 03/16/01 11:52 Purge Volume: 

CAS Number Anal~te 
74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl Chloride 

75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-l Acetone 

75-15-0 Carbon Disulfide 

75-35-4 1,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 

107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 

56-23-5 Carbon Tetrachloride 

108-05-4 Vinyl Acetate 

75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 

124-48-1 Dibromochloromethane 

79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 

75-25-2 Bromoform 

108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 

100-41-4 Ethylbenzene 
100-42-5 Styrene 

75-69-4 Trichlorofluoromethane 

Sample No: MW-11 
REANALYSIS 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/06/01 
03/07/01 

1.0 mL 

5.0 mL 

ug /L 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

12 
25 u 

s.o u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

25 u 
5.0 u 
5.0 u 

25 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

25 u 
5.0 u 

25 u 
25 u 

5.0 u 
5.0 u 
5.0 u 
s.o u 
7.6 
5.0 u 
5.0 u 

76-13-1 l,1,2-Trichloro-1,2,2-trifluoroethane 10 u 
1330-20-7 m,p-Xylene s.s 

FORM-1 

ANALYTICAL . 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 Sample No: MW-11 

REANALYSIS 

Lab Sample ID: CV13E-RE 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized:~ 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/16/01 11:52 

Sample Amount: 1.0 mL 
Purge Volume: 5.0 mL 

CAS Number Analx te 
95-47-6' o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
107-02-B Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 
96-12-8 1,2-Dibromo-3-chloropropane 
96-18-4 1,2,3-Trichloropropane 
110-57-6 trans-1,4-Dichloro-2-butene 
lOS-67-8 1,3,5-Trimethylbenzene 
95-6'3-6' 1,2,4-Trimethylbenzene 
87-68-3 Hexachlorobutadiene 
106-93-4 Ethylene Dibromide 
74-97-5 Bromochloromethane 
594-20-7 2,2-Dichloropropane 
142-28-9 1,3-Dichloropropane 
98-82-8 Isopropylbenzene 
103-65-1 n-Propylbenzene 
108-86-1 Bromobenzene 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
98-06-6 tert-Butylbenzene 
135-98-8 sec-Butylbenzene 
99-87-6 4-Isopropylto1uene 
104-51-8 n-Butylbenzene 
120-82-l 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 

Volatile Surrogate RecoveEY 
d4-l,2-Dichloroethane 97.2% 
dB-Toluene 101% 
Bromofluorobenzene 97.0% 

d4-l,2-Dichlorobenzene 100% 

FORM-1 

ug /L 
5.6 
5.0 u 
5.0 u 
5.0 u 
250 u 
5.0 u 

10 u 
25 u 

5.0 u 
5.0 u 
5.0 u 

25 u 
15 u 
25 u 

5.0 u 
15 
25 u 

5.0 u 
5.0 u 
5.0 u 
s.o u 
s.o u 
s.o u 
s.o u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

31 
5.0 u 

25 u 
410 

25 u 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: MW-8 

Lab Sample ID: CV13F 
LIMS ID: 01-2920 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~_dr 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/13/01 17:02 

Sample Amount: 0.50 mL 
Purge Volume: 5.0 mL 

CAS Number Anall.'.:te 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl Chloride 

75-00-3 Chloroethane 
75-09-2 Methylene Chloride 

67-64-1 Acetone 
75-15-0 Carbon Disulfide 

75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 

156-59-2 cis-1,2-Dichloroethene 

67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 

78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 

108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 

78-87-5 1,2-Dichloropropane 

10061-01-5 cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 

10061-02-6 trans-1,3-Dichloropropene 

110-75-8 2-Chloroethylvinylether 

75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBKI 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 

108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 

76-13-1 l,l,2-Trichloro-1,2,2-trifluoroethane 

1330-20-7 m,p-Xylene 

FORM-1 

ug /L 
10 U 

10 u 
10 u 
10 u 
20 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 
10 u 
so u 
10 u 
so u 
so u 
10 u 
10 u 
70 
10 u 

190 
10 u 
10 u 
20 u 

700 

ANALYTICAL .!IWG. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge~ Trap GC/MS 
Page 2 of 2 Sample No: MW-8 

Lab Sample ID: CV13F 
LIMS ID: 01-2920 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~ 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 

Date Analyzed: 03/13/01 17:02 

Sample Amount: 0.50 mL 
Purge Volume: 5.0 mL 

CAS Number 
95-47-6' 

95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12~8 
96-18-4 
110-57-6 
108-67-8 
95-6'3-6 
87-68-3 
106-93-4 
74-97-5 
594-20-7 
142-28-9 
98-82-8 
103-6S-l 
108-96-1 
95-49-8 
106-43-4 
98-06-6 
135-98-8 
99-87-6 
104-51-8 
120-82-1 
91-20-3 
87-61-6 

Analyte 
o-Xylene 
1,2-Dichlorobenzene 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,S-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 103% 

dB-Toluene 100% 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

96.3% 
101% 

ug /L 
370 

10 U 
10 U 

10 U 

500 U 
10 U 
20 U 

50 U 

10 U 

10 U 

10 U 

50 U 

30 U 
50 U 

150 
430 

sou 
10 U 
10 U 
10 U 

10 U 
44 
10 U 
10 U 
10 U 

10 U 
10 U 
10 U 
34 
10 U 

50 U 

5500 E 
50 U 

ANALYTICAL ta\ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: MW-8 

DILUTION 

Lab Sample ID: CV13F-DL 
LIMS ID: 01-2920 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized~_p' 
Reported: 03/20/01 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Instrument: NT3 
Date Analyzed: 03/16/01 12:18 

Sample Amount: 0.10 mL 
Purge Volume: 5.0 mL 

CAS Number Anal:i:te 
74-87-3 Chlorornethane 
74-83-9 Bromomethane 
75-01-4 Vinyl Chloride 
75-00-3 Chloroethane 
75-09-2 Methylene Chloride 
67-64-1 Acetone 
75-15-0 Carbon Disulfide 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 
78-93-3 2-Butanone 
71-55-6 1,1,1-Trichloroethane 
56-23-5 Carbon Tetrachloride 
108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 
10061-01-5 cis-1,3-Dichloropropene 
79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 
71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-8 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK} 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 
79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 
76-13-1 l,l,2-Trichloro-1,2,2-trifluoroethane 
1330-20-7 m,p-Xylene 

.FORM-1 

u9/L 
so u 
so u 
so u 
50 u 

150 
250 u 

50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 

250 u 
50 u 
50 u 

250 u 
50 u 
50 u 
50 u 
50 u 
so u 
50 u 
50 u 
50 u 

250 u 
50 u 

250 u 
250 u 
so u 
50 u 
88 
50 u 

250 
50 u 
50 u 

100 u 
910 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGJ\NICS ANALYSIS DATA SHEET 
Vo1&tiles by Purge & Trap GC/MS 
page 2 of 2 

Lab Sample ID: CV13F-DL 
LIMS ID: 01-2920 
Matrix: Water 

QC Report No: 
Project: 

Date Sampled: Data Release Authorized/;f~ 
Reported: 03/20/01 Date Received: 

Instrument: NT3 Sample Amount: 
Date Analyzed: 03/16/01 12:18 Purge Volume: 

CAS Number Analy te 
95-47-6 o-Xylene 
95-50-1 1,2-Dichlorobenzene 
541-73-1 1,3-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 
107-02-8 Acrolein 
74-88-4 Methyl Iodide 
74-96-4 Bromoethane 
107-13-1 Acrylonitrile 
563-58-6 1,1-Dichloropropene 
74-95-3 Dibromomethane 
630-20-6 1,1,1,2-Tetrachloroethane 

Sample No: MW-8 
DILUTION 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/06/01 
03/07/01 

0.10 mL 
5.0 mL 

u g /L 
470 

50 u 
50 u 
50 u 

2500 u 
50 u 

100 u 
250 u 

so u 
50 u 
so u 

96-12-8 1,2-Dibromo-3-chloropropane 250 u 
96-18-4 1,2,3-Trichloropropane 150 u 
110-57-6 trans-1,4-Dichloro-2-butene 250 u 
108-6'7-8 1,3,5-Trimethylbenzene 210 

95-63-6 1,2,4-Tri:methylbenzene 560 

87-68-3 Hexachlorobutadiene 250 u 
106-93-4 Ethylene Dibromide so u 
74-97-5 Bromochloromethane 50 u 
594-20-7 2,2-Dichloropropane so u 
142-28-9 1,3-Dichloropropane 50 u 
98-82-8 Isopropylbenzene 60 

103-65-1 n-Propylbenzene 50 u 
108-86-1 Bromobenzene 50 u 
95-49-8 2-Chlorotoluene 50 u 
106-43-4 4-Chlorotoluene so u 
98-06-6 tert-Butylbenzene 50 u 
135-98-8 sec-Butylbenzene 50 u 
99-87-6 4-Isopropyltoluene so u 
104-51.-8 n-Butylbenzene so u 
120-82-1 1,2,4-Trichlorobenzene 250 u 
.91-20-3 Naphthalene 5600 

87-61-6 1,2,3-Trichlorobenzene 250 u 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 101% 

dB-Toluene 99.0% 
Bromofluorobenzene 99.0% 
d4-1,2-Dichlorobenzene 99.2% 

FORM-1 

ANALYTICAL. 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 Sample No: Trip Blank 

Lab Sample ID: CV13M 
LIMS ID: 01-2927 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~...? 
Reported: 03/20/01 

Date Sampled: 
Date Received: 03/07/01 

Instrument: NT3 

Date Analyzed: 03/12/01 16:29 

Sample Amount: 5.00 mL 

Purge Volume: 5.0 mL 

CAS Number Anal;:t:te 

74-87-3 Chloromethane 

74-83-9 Bromomethane 

75-01-4 Vinyl Chloride 
75-00-3 Chlo roe thane 
75-09-2 Methylene Chloride 

67-64-1 Acetone 
75-15-0 carbon Disulfide 

75-35-4 1,1-Dichloroethene 

75-34-3 1,1-Dichloroethane 

156-60-5 trans-1,2-Dichloroethene 
156-59-2 cis-1,2-Dichloroethene 
67-66-3 Chloroform 
107-06-2 1,2-Dichloroethane 

78-93-3 2- Butanone· 

?1-55-6 1,1,1-Trichloroethane 

56-23-5 Carbon Tetrachloride 

108-05-4 Vinyl Acetate 
75-27-4 Bromodichloromethane 
78-87-5 1,2-Dichloropropane 

10061-01-S cis-1,3-Dichloropropene 

79-01-6 Trichloroethene 
124-48-1 Dibromochloromethane 
79-00-5 1,1,2-Trichloroethane 

71-43-2 Benzene 
10061-02-6 trans-1,3-Dichloropropene 
110-75-B 2-Chloroethylvinylether 
75-25-2 Bromoform 
108-10-1 4-Methyl-2-Pentanone (MIBK) 

591-78-6 2-Hexanone 
127-18-4 Tetrachloroethene 

79-34-5 1,1,2,2-Tetrachloroethane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
75-69-4 Trichlorofluoromethane 

76-13-1 l,1,2-Trichloro-1,2,2-trifluoroethane 

1330-20-7 m,p-Xylene 

FORM-1 

ug L'.L 
1.0 U 
1.0 u 
1.0 u 
1. 0 u 
2.0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
1.0 u 
1. 0 u 
5.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
5.0 u 
l.O u 
5.0 u 
s.o u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1. 0 u 
2.0 u 
1.0 u 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBBT 
Volatiles by Purge & Trap GC/MS 
'E>age 2 of 2 

Lab Sample ID: CV13M 
LIMS ID: 01-2927 
Matrix: Water 

QC Report No: 
Project: 

Sample No: Trip Blank 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Data Release Authorized, 
Reported: 03/20/01 

Date Sampled: 
Date Received: 03/07/01 

Instrument: NT3 Sample Amount: 
Date Analyzed: 03/12/01 16:29 Purge Volume: 

5.00 mL 
5.0 mL 

CAS Number 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 

74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 
96-18-4 
110-57-6 
108-67-8 
95-63-6 
87-68-3 
106-93-4 
74-97-S 
594-20-7 
142-28-9 
98-82-8 
103-65-1 

108-86-1 

95-49-9 
106-43-4 
98-06-6 
1.35-98-8 
99-87-6 
104-51-8 
120-82-1 

91-20-3 
97-61-6 

Analy te 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
l,l,1,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Volatile Surrogate Recovery 
d4-1,2-Dichloroethane 98 . 7% 
d8-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-1 

101% 
95.2% 

100% 

u g/L 
1.0 U 

1.0 U 

1..0 U 

1.0 U 

50 U 

1.0 U 

2. 0 U 

5.0 U 

1.0 U 

1.0 U 

1.0 U 

5.0 U 
3.0 U 

5.0 U 
1.0 U 

.,~1. 0 U 

5.0 U 

l. .0 U 

1.0 U 
1.0 U 

1.0 U 

1.0 U 

l. 0 U 

1.0 U 

1.0 U 

l..O U 

1.0 U 

1.0 U 

1.0 U 

1.0 U 

5.0 U 
5.0 U 
5.0 U 

ANALYTICAL f& 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CV13SB 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized~j" 
Reported: 03/20/01 

Date Received: 

Date Analyzed: 03/12/01 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
l,l-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Brornoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
l,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/L 

SPIKE 
VALUE 

36.8 
32.2 
34.8 
39.4 
40.5 
249. 
1.69 
39.4 
39.2 
38.1 
39 .9 
39.5 
38.6 
248. 
38.8 
38 . 9 
38.6 
38.3 
4l.7 
37.2 
38.9 
39.3 
39.4 
39.6 
36.3 
46.9 
39.7 
250. 
216. 
38 . 7 
39.S 
39.6 
39.l 
38.6 
39 .3 
35.2 
9.55 
78.5 
39.1 

FORM-III 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/07/01 

SPIKE % 

AMT RECOVERY 
50.0 73.6% 
50.0 64.4% 
50.0 69.6% 
50.0 78.8% 
50.0 81. 0% 

250 99.6%' 
50.0 3.4% 
50.0 78.8% 
50.0 78.4% 

50.0 76.2% 
50.0 79.8% 

50.0 79.0% 
50.0 77.2% 

250 99.2% 
50.0 77.6% 
50.0 77.8% 
50.0 77.2% 

50.0 76.6% 

50.0 83.4% 

50.0 74.4% 
50.0 77.8% 
50.0 78.6% 
50.0 78.8% 
50.0 79.2% 
50.0 72 .6% 
50.0 93.8% 
50.0 79.4% 

250 100% 
250 98.4% 

so .a 77.4% 

50.0 79.0% 
50.0 79.2% 
50.0 78.2% 
50.0 77.2% 
50.0 78.6% 

50.0 70.4% 

50.0 19.1% 
100 78.5% 

50.0 78.2% 

ANALYTICAL . 
RESOURCES SfllJ 
INCORPORATED 



ORGANiCS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

·Lab Sample ID: CV13SB 
·LIMS ID: 01-2915 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 

Data Release Authorized,~ 
Reported: 03/20/01 
Date Analyzed: 03/12/01 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,l-Dichloropropene 
Dibromomethane 
l,l,l,2-Tetrachloroethane 
l,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
l,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Brornobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlarobenzene 

Project: 

Date Received: 

SPIKB 
VALUB 

39.3 
40.0 
40.5 
300. 
14.4 
8.06 
38,7 
39.4 
3.9.8 

38 .3 
41.1 

40.5 
49,9 
3.9,S 

40.9 
39.8 
38,9 
39.0 
38.1 
38.9 
39.4 
39.2 
40.9 
39.9 
38.9 
39,8 
39,8 
39.8 
39,3 
40,2 
41.4 
40.7 

Tacoma Metals 
996098,00 
03/07/01 

SPIKE 
AMT 

50.0 
50,0 
50.0 

250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50,0 
50.0 
50,0 
50.0 
so.o 
50.0 
50,0 
50.0 
so.o 
so.a 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
so.a 
so.o 
50.0 
50.0 
50.0 

Lab Control Surrogate Recovery 

'Reported in ug/L 

d4-l,2-Dichloroethane 99.1% 
dB-Toluene 
Brornofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-III 

99.2% 
98.9% 

100% 

% 

RECOVERY 
78.6% 
80.0% 
81.0% 

120% 
28.8% 
16.1% 

77 .4% 

78.8% 
79.6% 
76,6% 
82.2% 
81,0% 
99.8% 
79.0% 
81.8% 

79.6% 
77 .8% 
78 . 0% 
76.2% 
77.8% 

78,8% 
78.4% 
Bl. 8%" 

79.8% 
77,8% 
79,6% 
79.6% 
79.6% 
78.6% 
80.4% 
82.8% 
81,4% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 

Lab Sample ID: CV13SB 
LIMS ID: 01-2918 
Matrix: Water 

QC 

Data Release Authorized~~f 
Reported: 03/20/01 

Date 

Date Analyzed: 03/13/01 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochlorornethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/L 

Report No: 
Project: 

Received: 

SPIKE 
VALUE 

46.6 
51.6 
44.9 
48.6 
46.7 
199. 
52.6 
47.2 
47.2 
45.3 
47.8 
47.4 
47.5 
196. 
46 .3 
47.2 
59.0 
46.8 
49.3 
44.4 
46.1 
47.0 
46.1 
47.5 
43.0 
49.7 
45.7 
198. 
198. 
46.S 
44.3 
47.2 
47.4 
46.7 
46.9 
43.3 
51.5 
95.6 
47.2 

FORM-III 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/07/01 

SPIKE % 

AMT RECOVERY 
50.0 93.2% 
50.0 103% 
50.0 89.8% 
50.0 97.2% 
50.0 93.4% 

250 79.6% 
50.0 105% 
50.0 94.4% 
50.0 94 .4% 
50.0 90.6% 
50.0 95.6% 
50.0 94.8% 
50.0 95.0% 

250 78 .4% 

50.0 92.6% 

50.0 94.4% 
50.0 118% 
50.0 93 .. 6% 

50.0 98.6% 
50.0 88.8% 
50.0 92 .2% 

so.o 94.0% 
50.0 92.2% 
50.0 95.0% 
50.0 86.0% 
50.0 99.4% 
50.0 91.4% 

2SO 79.2% 
250 79.2% 

50.0 93.0% 
50.0 88.6% 

50.0 94 .4% 

50.0 94.8% 
50.0 93.4% 

50.0 93.8% 

50.0 86.6% 
so.o 103% 

100 95.6% 
50.0 94 .4% 

ANALYTICAL. 
RESOURCES 'eJ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

~ab Sample ID: CV13SB 
LIMS ID: 01-2918 
Matrix: Water 

QC Report No: 
Project: 

Data Release Authorized:f:1/1' Date Received: 
Reported: 03/20/01 · 
Date Analyzed: 03/13/01 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

SPIKE 
VALUE 

46.9 
47.6 
48.2 
233. 

49.1 
48.8 
51.5 
47.3 
46.6 
46.3 
43.3 
45 .4 
40 .4 
48.2 
49.4 
52.5 
45.2 
46.S 
46.7 
45.S 
48.0 
48.0 
48.0 
47 .4 

47.4 
48.2 
48.4 
49.S 
49.4 
47.8 
44.6 
47.3 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098. 00 
03/07/01 

SPIKE % 

AMT RECOVERY 

50.0 9·3.s% 

50.0 95.2% 
50.0 96 .4% 

250 93.2% 
50.0 98.2% 
50.0 97.6% 
50.0 103% 

50.0 94.6% 
50.0 93 .2% 

50.0 92.6% 
50.0 86.6% 
50.0 90.8% 

50.0 80.8% 

50.0 96.4% 
50.0 98.8% 
50.0 105% 
50.0 90.4% 
50.0 93.0% 
50.0 93.4% 

50.0 91.0% 

50.0 96.0% 
50.0 96.0% 
50.0 96.0% 
so.a 94.8% 
50.0 94.8% 

50.0 96.4% 
50.0 96.8% 
50.0 99.0% 
50.0 98.8% 
50.0 95.6% 
so.a 89.2% 
50.0 94.6% 

Lab Control Surrog ate Recovery 

Reported in ug/L 

d4-l,2-Dichloroethane 97.4% 
dB-Toluene 
Bromofluorobenzene 
d4-1,2-Dichlorobenzene 

FORM-III 

99.1% 
98.6% 

100% 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Pagel of 2 

Lab Sample ID: CV13SB 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Data Release Authorized~ 
Reported: 03/20/01 

Date Received: 03/07/01 

Date Analyzed: 03/16/01 
Instrument: NT3 

I.ABORATORY CONTROL SAMPLE 
CONSTITUENT 
Chlaromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichlaroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichlorapropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone (MIBK} 
2-Hexanane 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Bthylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlarotrifluoroethane 
m,p-Xylene 
0-Xylene 

Reported in ug/L 

SPIKE 
VALUE 

61. 7 
59.7 
52.7 
58.2 
54.2 
221. 

49.3 
S6.6 
54.5 
53.8 
55.6 
54.9 
53.6 
251. 
54.5 
56.0 
58.8 
54 .4 

56.8 
50.7 
S3.9 
S5.5 
54.0 
54.7 
49.7 
54.2 
55.9 
285. 
282. 
56.2 
56.7 
55.6 
55.6 

55.1 
55.3 
52.7 
51.2 
114. 

55.7 

FORM-III 

SPIKE % 

AMT RECOVERY 

50.0 123% 
50.0 119% 
50.0 105% 
50.0 116% 
50.0 108% 

250 88.4% 
50.0 98.6% 
50.0 113% 

50.0 109% 
50.0 108% 
50.0 111% 
50.0 110% 
50.0 107% 

250 100% 
50.0 109% 
50.0 112% 
50.0 118% 

50.0 109% 
so.o 114% 

50.0 101% 
50.0 108% 
50.0 111% 
50.0 108% 
50.0 109% 
so.o 99.4% 
50.0 108% 
50.0 112% 

250 110 

250 113% 
50.0 112% 
50.0 113% 
50.0 111% 
50.0 111% 
50.0 110% 
50.0 111% 
50.0 105% 
so.o 102% 

100 114% 
50.0 111% 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: CV13SB 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 

Data Release Authorized:,61./.f 
Reported: 03/20/01 
Date Analyzed: 03/16/01 
Instrument: NT3 

LABORATORY CONTROL SAMPLE 
CONSTITUENT 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 

Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
l,l,l,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
l,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

Date 

Project: 

Received: 

SPIKE 
VALUE 

57.S 
S8.7 
58.3 
271. 
55.9 
46.2 
54. 2 

55.7 
54.8 
53. 3 
58.8 
55.5 
44.2 
60.3 
62.3 
69.6 
53.2 
54.7 
S3.9 
53.7 
59.0 
59.9 
55.9 
58.1 
56.4 
62.4 
64.l 
64.l 
65.2 
63.7 
61. 7 

64 .2 

Tacoma Metals 
996098.00 
03/07/01 

SPIKE 
AMT 

50.0 
50.0 
so.o 

250 
50.0 
so.o 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
so.o 
50.0 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Lab Control Surrogate Recovery 

.Reported in ug/L 

d4-1,2-Dichloroethane 98.6% 
dB-Toluene 
Bromofluorobenzene 
d4-l,2-Dichlorobenzene 

FORM-III 

99.4% 
99.9% 
99.6% 

\ 
RECOVERY 

115% 
117% 
11.7% 

108% 
112% 

92.4% 
108% 
111% 
110% 
107% 
118% 

111% 
88.4% 

121% 
125% 
139% 

106% 
109% 
108% 
107% 
118% 
120% 
112% 
116% 
113% 
125% 
128% 
128% 
130% 
127% 
123% 
128% 

ANALYTICAL . 
RESOURCES 
INCORPORATED 



SIM SURROGATE RECOVERY SUMMARY 

Matrix: Water QC Report No: CV13-Kennedy Jenks Consultants 

Project: Tacoma Metals 

996098.00 

Client ID MNP DBA 

Method Blank 85% 95% 

Lab Control 89% 99% 

MW-7 85% 86% 

MW-10 97% 94% 

MW-10-DL D D 

MW-12 91% 92% 

MW-800 70% 89% 

Miq-eoo-DL D D 

MW-800-RE D D 

MW-11 69% 94% 

MW-11-DL D D 

MW-8 70% 91% 

MW-B-DL D D 

MW-8-RE D D 

LCS/MB LIMITS 

(MNP) 
(DBA) 

dl0-2-Methylnaphthalene 
d14-Dibenz(a,h)anthracene 

(30-160) 
(30-160) 

(Present limits for LCS/MB are advisory only) 

D Surrogate Compound diluted out 

Page 1 for CVD FORM-II 8270-SIM 

TOT 
OUT 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 
0 

QC LIMITS 

(30-160) 
(30-160) 

ANALYTICAL. 
RESOURCES D 
INCORPORATED 



,ORGANICS ANALYSIS DATA SHEBT Sample No: Method Blank 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV13MB 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/19/01 

996098.00 
Date Sampled: NA 

Date Received: NA 

Date extracted: 03/12/01 
Date analyzed: 03/14/01 23:47 

Instrument: NT2 

Sample Volume: soo mL 
Final Extract' Volume: a.so mL 

Cone/Dilution Factor: 1:l 

CAS Number Analy te 

91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-B 
120-12-7 
206-44-0 
129-00-0 
~6-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzc(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 
dl4-Dibenzo(a,h)anthracene 

FORM-1 

85.0% 
94.7% 

u g /L 
0.10 U 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-7 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV13A 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:"tv\,J 
Reported: 03/19/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date extracted: 03/12/01 
Date analyzed: 03/15/01 00:34 

Instrument: NT2 

Sample Volume: soo mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: l:l 

CAS Number Analyte u g_/L 

91-20-3 Naphthalene 0.12 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.72 

86-73-7 Fluorene 0.28 

85-01-8 Phenanthrene 0.06 J 

120-12-7 Anthracene 0.13 

206-44-0 Fluoranthene 0.20 

129-00-0 Pyrene 0.13 

56-55-3 Benzo(alanthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64 - 9 Dibenzofuran 0.10 u 

BaseLNeutra1 Surrogate Recovery 
dl0-2-Methylnaphthalene 85.3% 
d14-Dibenzo(a,h)anthracene 86.3% 

FORM-1 

ANALYTICAL ~ 
RESOURCES 'eJ 
INCORPORATED 



)RGANICS ANALYSIS DATA SHEET Sample No: MW-10 
PNAs by Selected Ion Monitoring G<:IMS 

Lab Sample ID: CV13B 
LIMS ID: 01-2916 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:'t'rvv
Reported: 03/19/0l 

99 6 098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date extracted: 03/12/01 
Date analyzed: 03/15/01 00:58 

Instrument: NT2 

Sample.Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilu tion Factor: 1:1 

CAS Number Analy te ug:/L 
91-20-3 Naphthalene 7.0 
91-57-6 2-Methylnaphthalene l. 8 
208-96-8 Acenaphthylene 0.86 M 

83-32-9 Acenaphthene 78 E 

86-73-7 Fluorene 41 E 

85-01-8 Phenanthrene 49 E 

120-12-7 Anthracene 6'. 9 

206-44-0 Fluoranthene 12 E 

129-00-0 Pyrene 8.9 
56-55-3 Benzo(a)anthraeene 1.4 
218-01-9 Chrysene 1.2 
205-.9.9-2 Benzo{b}fluoranthene 0.56 
207-08-9 Benzo{k)fluoranthene 0. 63 
50-32-8 Benzo(a)pyrene 0. 71. 

193-39-5 Indano(l,2,3-cd)pyrene 0.26 
53-70-3 Dibenz(a,h}anthracene 0.09 MJ 

191-24-2 Benzo(g,h,i)perylene 0.31 
132-64-9 Dibenzofuran 27 E 

Base/Neutral Surrogate Recove!):'.: 
d l 0 - 2-Methylnaphthalene 97.0\ 

d14 -Dibenzo(a ,h)anthracene 94.0%' 

FORM-1 

ANALYTICAL 16\ 
RESOURCES \g, 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-10 
DILUTION 

Lab Sample ID: CV13B-DL 
LIMS ID: 01-2916 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:"f,'\,v 
Reported: 03/19/01 

996098.00 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Date extracted: 03/12/01 
Date analyzed: 03/16/01 17:22 

Instrument: NT2 

Sample Volume: 500 mL 

Pinal Extract Volume: 0.50 mL 

cone/Dilution Factor~ 1:50 

CAS Number Anall_te us:/L 
91-20-3 Naphthalene 7.0 

91-57-6 2-Methylnaphthalene 5.0 u 
208-96-8 Acenaphthylene s.o u 
83-32-9 Acenaphthene 68 

86-73-7 Fluorene 36 

85-01-8 Phenanthrene 46' 

120-12-7 Anthrac:ene 6'. 0 

206-44-0 Fluoranthene 8.5 

129-00-0 Pyrene 8.0 

56-55-3 Benzo(a)anthracene 5.0 u 
218-01-9 Chrysene 5.0 u 
205-99-2 Benzo(b}fluoranthene 5.0 u 
207-08-9 Benzo(k)fluoranthene 5.0 u 
50-32-8 Benzo(a)pyrene 5.0 u 
193-39-5 Indeno(l,2,3-cd}pyrene 5.0 u 
53-70-3 Dibenz(a,h)anthracene s.o u 
191-24-2 Benzo(g,h,i)perylene 5.0 u 
132-64-9 Dibenzofu:ran 28 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene D 

dl4-Dibenzo(a,h)anthracene D 

FORM-1 

ANALYTICAL /&_ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-12 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV13C 
LIMS ID: 01-2917 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/19/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date extracted: 03/12/01 
Date analyzed: 03/15/01 01:22 

Instrument: NT2 

Sample. Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS Number Anal;i:::te ug_/L 

91-20-3 Naphthalene 2.1 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32~9 Aeenaphthene 2.0 

86-73-7 Fluorene 0.82 

85-01-8 Phenanthrene 0.11 

120-12-7 Anthracene 0.13 

206-44-0 Fluoranthene 0.18 

129-00-0 Pyrene 0.11 

56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0 .10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.22 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 91 . 0% 

dl4-Dibenzo(a,h)anthracene 92.3% 

ANALYTICAL . 
RESOURCES \g, 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-800 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV13D 
LIMS ID: 01-2918 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/19/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date extracted: 03/12/01 
Date analyzed: 03/15/01 01:45 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: o.so rnL 

Cone/Dilution Factor: 1:1 

CAS Number Anal:t:te u g /L 
91-20-3 Naphthalene 340 E 

91-57-6 2-Methylnaphthalene 200 B 

208-96-8 Acenaphthylene 3.6 M 

83-32-9 Acenaphthene 140 E 

86-73-7 Fluorene 80 E 

85-01-8 Phenanthrene 48 E 

120-12-7 Anthracene 4.9 

206-44-0 Fluoranthene 4.7 
129-00-0 Pyrene 2.5 

56-55-3 Benzo(a)anthracene 0 .19 

218-01-9 Chrysene 0.13 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 67 E 

BaseLNeutral Surrogate Recovery 
d10-2-Methylnaphthalene 70. 3%' 

dl4-Dibenzo{a,h)anthracene 89.0% 

FORM-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEE~ 
'PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-800 
DILUTION 

Lab Sample ID: CVl.30-DL 
LIMS ID: 01-2918 
Matrix: Water 
Data Release Authorized:~ 
Reported: 03/19/01 

Date extracted: 03/12/01 

QC Report No: CV13-Kennedy Jenks Con sultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date analyzed : 03/16/01 17:45 
Instrument: NT2 

Sample Volume : 500 mL 
Final Extract Volume: 0. 50 mL 
Cone/Dilution Factor: l:100 

CAS Number Anal:)1'.te u gLL 
91-20-3 Naphthal.ene 4,400 B 
91-57 -6 2-Methylnaphthalene 620 

208-96'-8 Acenaphthylene 6.0 MJ 

83-32-9 Acenaphthene 190 
86-73-7 Fluorene 79 
85-01-8 Phenanthrene 54 
l.20-l.2-7 Anthracene s.o J 

206-44-0 Fluoranthene 10 u 
129-00- 0 Pyrene 10 u 
56 - 55 - 3 Benzo(a)anthracene 10 u 
218- 01-9 Chrysene 10 u 
205- 99-2 Benzo (b)fluoranthene ;i.o u 
207-08- 9 Benzo(k)fluoranthene 10 0 

50-32 - 8 Benzo(a)pyrene 10 u 
193-3 9-5 Indeno(l ,2,3 - cd) pyrene 10 u 
53 - 70-3 Dibenz (a,h)anthracene 10 u 
191-24-2 Benzo(g,h,i)perylene 10 u 
132-64-9 Dibenzofuran 90 

Base/Neutral surrogate Recove !):'. 
dl0-2-Methylnaphthalene D 

d l4 - Dibenzo(a,h) anthracene D 

FORM-1 

ANALYTICAL ta\ 
RESOURCES\g' 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-800 
DILUTION 

Lab Sample ID: CVl3D-DL2 
LIMS ID: 01-2918 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 
Data Release Authorized: rrvv 
Reported: 03/19/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date extracted: 03/12/0l 
Date analyzed: 03/16/01 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract· Volume: 0.50 mL 
Cone/Dilution Factor: l:1000 

CAS Number Analy te u g /L 
91-20-3 Naphthalene 4,000 

91-57-6 2-Methylnaphtbalene 600 
208-96-8 Acenaphthylene 100 u 
83-32-9 Acenaphthene 170 
86-73-7 Fluorene 70 J 

85-01-8 Phenanthrene 50 J 

120-12-7 Anthracene 100 u 
206-44-0 Fluoranthene 100 u 
129-00-0 Pyrene J.00 u 
56-55-3 Benzo(a)anthracene 100 u 
218-01-9 Chrysene 100 u 
205-99-2 Benzo(b)fluoranthene 100 u 
207-08-9 Benzo(klfluoranthene 100 u 
50-32-8 Benzo(a)pyrene 100 u 
1.93-39-5 Indeno(l,2,3-cd)pyrene 100 u 
53-70-3 Dibenz(a,h)anthracene 100 u 
191-24-2 Benzo(g,h,i)perylene 100 u 
132-64-9 Dibenzofuran 90 J 

Basel Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene D 
dl4-Dibenzo(a,h)anthracene D 

FORM-1 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No~ MW-11 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV13E 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/19/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date extracted: 03/12/01 
Date analyzed: 03/15/01 02:09 

Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Anal~ te u g{'.L 

91-20-3 Naphthalene 96 B 

91-57-6 2-Methylnaphthalene J.9 E 

208-96-8 Acenaphthylene 2.2 M 

83-32-9 Acenaphthene 140 E 

86-73-7 Fluorene 100 E 

85-01-8 Phenanthrene 86 E 

120-12-7 Anthracene 18 E 

206-44-0 Fluoranthene 23 E 

129-00-0 Pyrene 19 E 

56-55-3 Benzo(a)anthracene 1.8 

218-01-9 Chrysene 1.1 

205-99-2 Benzo(b}fluoranthene 0.52 

207-08-9 Benzo(k}fluoranthene 0.51 

50-32-8 Benzo{a)pyrene 0.6S 

193-39-5 Indeno(l,2,3-cd}pyrene 0.23 

53-70-3 Dibenz{a,b)anthraeene 0.07 MJ 
l.91-24-2 Benzo{g,h,i)perylene 0.26 

132-64-9 Dibenzofuran 65 E 

Base/Neutral Surrogate Recove!:Y: 
dl0-2-Methylnaphthalene 68.7% 
dl4-Dibenzo{a,h)anthracene 93. 7% 

FORM-l 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-11 
DILUTION 

Lab Sample ID: CV13E-DL 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: "f\/' 
Reported: 03/19/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/0l 

Date extracted: 03/12/01 
Date analyzed: 03/16/01 19:22 

Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:50 

CAS Number .Analy te u g LL 
91-20-3 Naphthalene 280 

91-S7-6 2-Methylnaphthalene 21 

208-.96-8 Acenaphthylene 4.0 MJ 
83-32-.9 Acenaphthene 210 

86-73-7 Fl.uorene 140 

85-01-8 Phenanthrene 170 

120-12-7 Anthracene 16 

206-44-0 Fl.uoranthene 18 
12.9-00-0 Pyrene 18 

56-55-3 Benzo(a)anthracene s.o u 
218-01-9 Chrysene s.o u 
205-99-2 Benzo(b)fluoranthene 5.0 u 
207-08-9 Benzo(k)fluoranthene 5.0 u 
50-32-8 Benzo(a)pyrene s.o u 
193-39-5 Indeno(l,2,3-cd)pyrene 5.0 u 
53-70-3 Dibenz(a,h)anthracene 5.0 u 
191-24-2 Benzo(g,h,i}perylene 5.0 u 
132-64-9 Dibenzofuran 97 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene D 

dl4-Dibenzo (a, h)·anthracene D 

FORM-1 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-8 
PNAe by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV13F 
LIMS ID: 01-2920 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/19/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date extracted: 03/12/01 
Date analyzed: 03/15/01 02:33 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Analy te ug /L 

91-20-3 Naphthalene 320 E 

91-57-6 2-Methylnaphthalene 200 E 

208-96-8 Aeenaphthylene 3.6 M 

83-32-9 Ac:enaphthene 140 E 

86-73-7 Fluorene 80 E 

85-01-8 Phenanthrene 50 E 

120-12-7 Anthracene s.o 
206-44-0 Fluoranthene 5.4 

129-00-0 Pyrene 3.0 

56-55-3 Benzo(a)anthracene 0.2.9 

218-01-9 Chrysene 0.21 M 

205-9.9-2 Benzo(b}fluoranthene 0.06 J 

207-08-.9 Benzo(k}fluoranthene 0.05 J 

50-32-8 Benzo(a}pyrene 0.06 MJ 

193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 67 E 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 70.0% 
dl4-Dibenzo(a,h)anthracene 91.0% 

FORM-1 

ANALYTICAL ~ 
RESOURCES Vf!!!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-8 
DILUTION 

Lab Sample ID: CV13F-DL 
LIM$ ID: 01-2920 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 

Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 03/19/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date extracted: 03/12/01 
Date analyzed: 03/16/01 18:09 

Instrument: NT2 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: l:200 

CAS Number Analy te ugLL 
91-20-3 Naphthalene 4,400 E 

91-57-6 2-Metbylnaphthalene 640 

208-96-8 Acenaphthylene 20 U 

83-32-9 Acenaphthene 210 

86-73-7 Fluorene 88 

85-01-8 Phenanthrene 60 

120-12-7 Anthracene 4.0 J 

206-44-0 Fluoranthene 20 u 
129-00-0 Pyrene 20 u 
56-55-3 Benzo(a)anthracene 20 u 
218-01-9 chrysene 20 u 
205-99-2 Benzo(b)fluoranthene 20 u 
207-08-9 Benzo(klfluoranthene 20 u 
50-32-8 Benzo(a}pyrene 20 u 
193-39-5 Indeno(l,2,3-cd)pyrene 20 u 
53-70-3 Dibenz(a,h)anthracene 20 u 
191-24-2 Benzo(g,h,i)perylene 20 u 
132-64-9 Dibenzofuran 100 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene D 

d14-Dibenzo(a,h)anthracene D 

FORM-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-8 
DILUTION 

Lab Sample ID: CV13F-DL2 
LIMS ID: 01-2920 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 

Data Release Authorized:~ 
Reported: 03/19/01 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Date extracted : 03/12/01 
Date analyzed: 03/16/01 

Instrument: NT2 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1000 

CAS }{wnber Analy te u g /L 
.91-20-3 Naphthalene 4,500 
.91-57 -6 2-Methylnaphthalene 630 
208-96- 8 Acenaphthylene 100 u 
83-32-9 Acenaphthene 210 

86-73-7 Fluorene 90 J 

85-01-8 Phenanthrene 60 J 

120-12-7 Anthracene 100 u 
206-44-0 Fluor anthene 100 u 
129 -00-0 Pyrene 100 u 
56-55-3 Benzo(a)anthracene 100 u 
218-01- 9 Chrysene 100 u 
205-99 - 2 Benzo(b)fluoranthene lQO u 
207-08 - 9 Benzo(k)fluoranthene 100 u 
50-32- B Benzo(a)pyrene 100 u 
193-39-5 Indeno(l,2,3 - cd)pyrene 100 u 
53-70 -3 Dibenz (a,h)anthracene 100 u 
191-24-2 Benzo(g, h,i) perylene 1.00 u 
132-64-9 Dibenzofuran 100 

Base/Neutra l Surrogate Recover~ 
dl0-2-Methylnaphthalene D 

dl4-Dibenzo(a,h)anthracene D 

FORM-1 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNA's by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV13LC 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/19/01 

LABORATORY CONTROL SAMPLE 
Extracted: 03/12/01 
Analyzed: 03/15/01 

CONSTITUENT 

Phenanthrene 
Chrysene 
Benzo(k)fluoranthene 

Values reported in ug/L 

SPIKE 
VALUE 

2.70 

2.69 
2.99 

996098.00 

SPIKE 
AMT 

3.00 
3.00 
3.00 

Spike Blank Surrogate Recovery 

dl0-2-Methylnaphthalene 
dl4-Dibenzo(a,h)anthracene 

FORM-III 

88.7% 
98.7% 

% 
RECOVERY 

90.0% 
89. 7% 

96.3% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



WATER AROCLOR SURROGATE SUMMARY 

Matrix : Water QC Report No: CV13 
Proj ect: Tacoma Metals 

99609 8. 00 

LIMS I D 

Ol-2 91 5MB 
Ol-29 15SB 
01-2915 
01 - 2916 
01-2 917 
01-2918 
01-291.9 
01-292 0 

tab I D Client ID 

03 0901MB Method Blank 
030901SB Lab Control 
CV13A MW-7 
CV13B MW- 10 
CV13C MW - 1.2 

CV13 D MW-800 
CV13E MW- 1.l 
CV13F MW-8 

(TCMX.) Tetrachloro-m-xylene 
(DCBP ) = Decachl orobiphenyl 

TCMX # 

71.5% 

76.0% 
73.0% 
78 . 0% 
71.5% 

86.5% 
100% 

88. 5% 

QC LIMITS 

(34 -112 ) 
(22-13 9 ) 

Column to be used to flag r ecovery values 

* Va lues outside of r equired QC l imits 

D Surrogate Compound dilute d out 

Page 1 f or CV13 FORM- II PCB 

DCBP # 

6 4 .5% 
66 .0% 
77 .0% 
7 5. 5 % 

7 8.5% 
70 . 0 \' 
78 .0\ 
73.0% 

ANALYTICAL . 11!1;(1-
RESOURCES~ 
INCORPORATED 

TOT OUT 

0 

0 
0 

0 

0 

0 

0 

0 



ORGANICS ANALYS~S DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CV13MB 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:<' If 
Reported: 03/1S/01 :f'~stl-; 

996098.00 
Date Sampled: NA 

Date Received: NA 

Date extracted: 03/09/01 
Date analyzed: 03/14/01 11:18 
Instrument ID: ECD4 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Reported in Total ug/L 

CAS Number Analy te ·value 

12674-11-2 Aroclor 1016 1. 0 
53469-21-9 Aroclor 1242 1. 0 

12672-29-6 Aroclor 1248 1.0 

11097-69-1 Aroclor 12S4 1. 0 

11096-82-5 Aroclor 1260 1.0 
11104-28-2 Aroclor 1221 2.0 
11141-16-5 Aroclor 1232 1.0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

64.5% 
71.5% 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: MW-7 

Lab Sample ID: CV13A 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: 
Project: 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized:~{f 
Reported: 03/15/01 $(15/11'( 

Date extracted: 03/09/01 
Date analyzed: 03/14/01 12:27 
Instrument ID: ECD4 
Sample Amount: 500 mL 
Final Ext Vol: s.o mL 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-S 

11104-28-2 

11141-16-5 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

Reported in Total ug/L 

Analy te Value 

Aroclor 1016 1.0 U 

Aroclor 1242 1.0 u 
Aroclor 1248 LO u 
Aroclor 1254 l. 0 u 
Aroclor 1260 1.0 u 
Aroclor 1221 2.0 u 
Aroclor 1232 1. 0 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

77.0% 
73 .0% 

No 
No 
Yes 
Yes 

1:1 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

ANALYTICAL /ft\ 
RESOURCES Vff!!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sampl.e No: MW-10 

Lab Sample ID: CV13B 
LIMS ID: 01-2916 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:C~ 

Reported: 03/15/01 1/r:l·( 

Date extracted: 03/09/01 
Date analyzed: 03/14/01 13:02 
Instrument ID: ECD4 

996098.00 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 

No 
No 

Yes 

Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

Sulfur Cleanup: Yes 
Cone/Dilution Factor: 1:1 

Reported in Total ug/L 

CAS Number Analyte Value 

12674-11-2· Aroclor 1016 1.0 
53469-21-9 Aroclor 1242 1.0 

12672-29-6 Aroclor 1248 1.0 
11097-69-1 Aroclor 1254 1. 0 
11096-82-5 Aroclor 1260 1.0 
11104-28-2 Aroclor 1221 2.0 
11141-16-5 Aroclor 1232 1. 0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

75.5% 
78.0% 

u 
u 
u 
u 
0 

u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No; MW-12 

Lab Sample ID: CV13C 
LIMS ID: 01-2917 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Data Release Authorized:</,/, 
Reported: 03/15/01 1/rs/-( 

Date extracted: 
Date analyzed: 
Instrument ID: 
Sample Amount: 
Final Ext Vol: 

03/09/01 
03/14/01 13:37 
ECD4 

500 mL 
5.0 mL 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 

11141-16-5 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: l:l 

Reported in Total ug/L 

Analy te Value 

Aroclor 1016 1.0 u 
Aroclor 1242 1.0 u 
Aroclor 1248 1.0 u 
Aroclor 1254 1. 0 u 
Aroclor 1260 1.0 u 
Aroclor 1221 2.0 u 
Aroclor 1232 l.O u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

78.5% 
71. 5% 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-l PCB 

ANALYTICAL. 
RESOURCES "1fl 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/BCD 

Sainple No: MW-800 

Lab Sample ID: CV13D 
LIMS ID: 01-2918 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:C,? 
Reported: 03/15/01 J/t;~v( 

996098.00 
Date Sampled: 03/06/0l 

Date Received: 03/07/01 

Date extracted: 03/09/01 
Date analyzed: 03/14/01 14:12 
Instrument ID: ECD4 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: 1:1 

Reported in Total ug/L 

CAS NUI!lber A:nalyte Value 

12674-11-2 Aroclor 1016 1.0 
53469-21-9 Aroclor 1242 1.0 
12672-29-6 Aroclor 1248 1.0 
11097-69-1 Aroclor 1254 1.0 
11096-82-5 Aroclor 1260 1.0 
11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1. 0 

PCB-Aroclor Surrogate Reco,rery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

70.0% 
86.5% 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECO 

Sampl.e No: MW-11 

Lab Sample ID: CV13E 
LIMS ID: 01-2919 
Matrix: Water 

QC Report No: 
Project: 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 03/06/01 
Date Received: 03/07/01 

Data Release Authorized:~# 
Reported: 03/15/01 J/~( 

Date extracted: 03/09/01 GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: l:l 

Date analyzed: 03/14/01 14:47 
Instrument ID: E:CD4 

Sample Amount: 500 mL 
Final Ext Vol: s.o mL 

Reported in Total ug/L 

CAS Number .Analy te Value 

12674-11-2 Aroclor 1016 1.0 

53469-21-9 Aroclor 1242 1.0 

12672-29-6 Aroclor 1248 1.0 

11097-69-1 Aroclor 1254 1.0 

11096-82-5 Aroclor 1260 1.0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 l. 0 

PCB-Aroclor surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

78.0% 
100% 

u 
u 
u 
u 
u 
u 
u 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FOR.M-1 PCB 

ANALYTICAL. 
RESOURCES SIi! 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: MW-8 

Lab Sample ID: CVl3F 
LIMS ID: 01-2920 
Matrix: Water 

QC Report No: 
Project: 

CVl3-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: C/.f 

Reported: 03/15/01 J/t;(~( 

Date extracted: 03/09/01 
Date analyzed: 03/14/01 15:22 
Instrument ID: ECD4 
Sample Amount: 500 mL 

Date Sampled: 
Date Received: 

996098.00 
03/06/0l 
03/07/01 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analyte Value 

12674-11-2 Aroclor 1016 1.0 

53469-21-9 Aroclor 1242 1.0 

12672-29-6. Aroclor l24B l.O 

11097-69-l Aroclor 1254 1.0 

11096-82-5 Aroclor 1260 1.0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1. 0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

73.0% 
88.5% 

u 
u 
u 
u 
u 
u 
u 

No 
No 
Yes 
Yes 

l:l 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

8 Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-l PCB 

ANALYTICAL~ 
RESOURCES \gl 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by METHOD 8080 

Lab .Sample ID: CV13SB 
LIMS ID: Ol-291S 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized: lit 
Reported: 03/15/01 >!rs/-! 

CONST:tTUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

Values reported in ug/L 

LABORATORY CONTROL SAMPLE RECOVERY 
Date extracted: 03/09/01 

SPIKE 
VALUE 

8.69 

SPIKE 
AMT 

10.1 

Aroelor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

66.0% 
76.0% 

\ 
RECOVERY 

86.2% 

ANALYTICAL . 
RESOURCES 
INCORPORATED 



WATER TPHg SYSTEM MONITORING COMPOUND SUMMARY 

Matrix: 

LIMS ID 

01-2915MB 
01-2915LC 
01-291SLCD 
01-2915 
01-2916 
01-2917 
01-2918 
01-2919 
Ol-2920MB 
Ol-2920LC 
01-2920 

Water 

Lab ID 

031601MB 
031601LC 
CV13LCD 
CV13A 
CV13B 
CV13C 
CV13D 
CV13E 
032001MB 
032001LC 
CV13F 

(TFT} 
(BB} 

Client ID 

Method Blank 
Lab Control 
LCDuplicate 
MW-7 
MW-10 
MW-12 
MW-800 
MW-11 
Method Blank 
Lab Control 
MW-8 

Trifluorotoluene 
Bromobenzene 

TFT 

89.8% 
102% 
112% 
101% 
102% 
102% 
104% 
100% 

96.7% 
105% 
112% 

MB/LCS 
QC LIMITS 

(60.0-130) 

(60.0-130) 

ADVISORY LIMITS 

ff Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

Page 1 for CV13 

FORM-II TPHg 

QC Report No: 

BB TOT OUT 

97 .4!; 

110% 
119% 

105% 
110% 
103% 
110% 

J.07% 
J.03% 
108% 
114% 

SAMPLE 
QC LIMITS 

(60. 0-130) 

(60.0-130) 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 

CV13 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 



ANALYTICAL . 
RESOURCES \g/ 
INCORPORATED 

TOTAL GASOLINE RANGK HYDROCARBONS 
NWTPHg - Toluene to Naphthalene 

QC 

Matrix: Water 

Data Release Authorized: c.. ti Date 
Reported: 03/21/01 } }f 11( 

Client 

Report No: CV13-Kennedy Jenks consultants 

Project: Tacoma Metals 
996098.00 

Received: 03/07/01 

Date Dilution Gas 

Lab ID Samp le ID Analy zed Factor Gas Range ID 

CV13-0316MB Method Blank 

Ol-2915-CV13A MW-7 

Ol-2916-CV13B MW~10 
01-2917-CVBC MW-12 
OJ.-2918-CV13D MW-800 

Ol-2919-CV13E MN-11 
CV13-0320MB Method Blank 

01-2920-CV13F MW-8 

Surrogate A is Trifluorotoluene. 
Surrogate Bis Bromobenzene. 

Values reported in ppm {mg/L). 

03/16/01 
03/16/01 
03/16/01 
03/17/01 
03/17/01 
03/17/01 
03/20/01 
03/20/01 

1:1 0 . 25 u NO 

1:1 0.25 u NO 

1:1 0.39 NO 

1:1 0.25 u NO 
1:10 39 NO 

1:5 2.5 NO 

1:1 0.25 u NO 
1:10 38 NO 

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene . 

Data Qualifiers 

U Compound not detected at the given detection limit. 

surr A 

Rec 

89.8% 
10Hr 
102% 
102% 
104% 
100% 
96. 7% 

112% 

X Value detected above linear range of instrument. Dilution required . 
J Indicates an estimated value below the calculated detection limit. 
s No value reported due to saturation of the detector. Dilution required. 

Surr 
Rec 

97.4!!. 
105!!. 
110% 
103% 
110% 

107% 
103% 
114% 

D Indicates the surrogate was not detected because of dilution of the extract. 

NR Indicates no recovery due to matrix interference. 

FORM-1 TPH-g 

B 



TOTAL GASOLINE RANGE HYDROCARBONS 
NWTPHg - Toluene to Naphthalene 

Lab Sample ID: CV13SB 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: 
Project: 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 

Data Release Authorized: { (~ J 
Reported: 03/21/01 J{H H 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Analyzed 03/16/01 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Gasoline Range Hydrocarbons 

LCS DUPLICATE SAMPLE 

Gasoline Range Hydrocarbons 

TPHg Surrogate Rec 

Trifluorotoluene 
Bromobenzene 

Values reported in parts per million (mg/L) 

TPHg SPIKE CONTROL LIMITS 

Percent Recovery 
Duplicate RPD 

Advisory QA Limits 

50-150% 
<50% 

996098.00 

SPIKE 
FOUND 

2.20 

2 . 59 

LC 

102% 
110% 

SPIKB 
ADDED 

2.50 

2 . 50 

LCD 

112% 

119% 

FORM-III 

% 
REC RPD 

88.0% 

104% 16.7% 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



TOTAL GASOLXNE RANGE HYDROCARBONS 
NNTPHg - Toluene to Naphthalene 

Lab Sample ID: CV13SB 
LIMS ID: 01-2920 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized: c(({ { 
Reported: 03/21/01 1 H v( 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 

Analyzed 03/20/01 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Gasoline Range Hydrocarbons 

SPIKE 
FOUND 

2.58 

TPHg Surrogate Recovery 

Trifluorotoluene 105% 
Bromobenzene 108% 

Values reported in parts per million (mg/L) 

TPHg SPIKE CONTROL LIMITS 

Percent Recovery 
Duplicate RPD 

Advisory QA Limits 

50-150% 
<50% 

SPIKE 
ADDED 

2.50 

% 

RECOVERY 

103% 

ANALYTICAL. 
RESOURCES D 
INCORPORATED 



TOTAL DIESEL H~ROCARBONS COMPO'CJND SUMMARY 

Matrix: 

LIMS ID 

01-29J.SMB 
01-291SLC 
Ol-2915LCD 
01-2915 
01-2916 
01-2917 
01-2918 
01-2919 
01-2920 

Water QC 

Lab ID Extracted Client ID MeArach 

031201MB 03/09/01 Method Blank 92% 

031201LC 03/09/01 Lab Control 81% 

031201LCD 03/09/01 Lab Control Dup 93% 

CV13A 03/09/01 MW-7 54% 

CV13B 03/09/01 MW-10 62% 

CV13C 03/09/01 MW-12 63% 

CV13D 03/09/01 MW-800 75% 

CV13E 03/09/01 MW-11 69%' 

CV13F 03/09/01 MW-8 56%-

(MeArach) = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(65-118) (54-133) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D system Monitoring Compound diluted out 

Page l for CV13 

FORM-II TPHD 

Report No: CV13 

TOT OUT 

0 
0 
0 
0 
0 
0 
0 
0 
0 

ANALYTICAL . 
RESOURCES D 
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 
and Motor Oil 

-Lab ID: 01-2915 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 03/07/01 

Data Release Authorized:c/~ 
Reported: 03/15/01 J/1s/.,.( 

ANALYTICAL . 
RESOURCES Vi!!l!J 
INCORPORATED 

Date Date Dilution Diesel •HC Motor Oil Surr 

Lab ID Sample ID Extracted Analy zed Factor Ran9e ID Range Rec 

CV13MB Method Blank 03/09/01 03/12/01 1:1 0.25 u 0.50 u 92.0% 

CV13A MW-7 03/09/01 03/12/01 l:l 0.33 NO 0.50 u 54.0% 

CV13B MW-10 03/09/01 03/13/01 1:1 1.1 NO 0.50 u 62.0% 

CV13C MW-12 03/09/01 03/12/01 1:1 1.0 NO 1.4 63.0% 

CV13D MW-800 03/09/01 03/13/01 1:1 3.7 NO 0.50 u 75.0% 

CV13E MW-11 03/09/01 03/13/01 1:1 3.1 NO 0.50 u 69.0% 

CV13F MW-8 03/09/01 03/13/01 1:1 3.8 NO 0.50 u 56.0% 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 

Values reported in ppm (mg/L) 
Diesel quantitation on total peaks in the range from C12 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

u Compound not detected at the given detection limit. 
J Indicates an estimated value below the calculated detection limit . 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 

Lab Sample ID: CV13SB 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: 

Data Release Authorized:(/~ 

Reported: 03/15/01 J/(S /..,l 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Extracted: 03/09/01 
Analyzed: 03/12/01 

CONSTITUENT 

Diesel Range Hydrocarbons-Les 

Diesel Range Hydrocarbons-LCD 

TPHd Surrogate Recovery 

Methylarachidate-LCS 81.0% 

Methylarachidate-LCD 93.0% 

Values reported in parts per million (mg/L) 

Project: 

SPIKE 
FOUND 

2. 41 

2.69 

FORM-III 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 

99609B.OO 

SPIKE 
ADDED 

2.50 

2.50 

% 

RECOVERY 

96.4% 

108% 

RPO 

11.4% 



ANALYTICAL. 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 

TOTAL METALS 

Lab Sample ID: CV13MB QC Report No: CV13-Kennedy Jenks Consultants 

LIMS ID: 01-2919 Project: Tacoma Metals 

Matrix: Water 996098.00 

Date Sampled: NA 

~ Date Received, NA 

Data Release Authorized c__-.----
Reported: 03/14/01 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

3010 03/10/01 6010 03/13/01 7440-38-2 Arsenic 0.05 0.05 u 

3010 03/10/01 6010 03/13/01 7440-39-3 Barium 0.003 0.003 u 

3010 03/10/01 6010 03/13/01 7440-43-9 Cadmium 0.002 0.002 u 

3010 03/10/01 6010 03/13/01 7440-70-2 Calcium 0.05 0.05 u 

3010 03/10/01 6010 03/13/01 7440-47-3 Chromium 0.005 0.005 u 

3010 03/10/01 6010 03/13/01 7440-50-8 Copper 0.002 0.002 u 

3010 03/10/01 6010 03/13/01 7439-89-6 Iron 0.02 0.02 u 

3010 03/10/01 6010 03/13/01 7439-92-1 Lead 0.02 0.02 u 

3010 03/10/01 6010 03/13/01 7439-95-4 Magnesium 0.02 0.02 u 

3010 03/10/01 6010 03/13/01 7439-96-5 Manganese 0.001 0.001 u 
7470 03/10/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
3010 03/10/01 6010 03/13/01 7440-09-7 Potassium o.s o.s u 
3010 03/10/01 6010 03/13/01 7782-49-2 Selenium 0.05 0.05 u 
3010 03/10/01 6010 03/13/01 7'140-22-4 Silver 0.003 0.003 u 

3010 03/10/01 6010 03/13/01 7440-23-5 Sodium 0.05 o.os u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANICS ANALYSIS DATA SHBET 
TOTAL METALS 

Sample No: MW-7 

ANALYTICAL e 
RESOURCES 'gl 
INCORPORATED 

Lab Sample ID: CV13A 
LIMS ID: 01-2915 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 

Data Release Authorized· 
Reported: 03/14/0J. 

Prep Prep Analysis 

Meth Date Method 

3010 03/10/01 6010 

3010 03/10/01 6010 

3010 03/10/01 6010 

3010 03/10/01 6010 

3010 03/10/01 6010 

3010 03/10/01 6010 
7470 03/10/01 7470 

3010 03/10/01 6010 

3010 03/10/01 6010 

Project: 

Date Sampled: 
Date Received: 

Analysis 
Date CAS Number 

03/13/01 7440-38-2 
03/13/01 7440-39-3 
03/13/01 7440-43-9 

03/13/01 7440-47-3 

03/13/01 7440-50-8 

03/13/01 7439-92-1 

03/12/01 7439-97-6 

03/13/01 7782-49-2 
03/13/01 7440-22-4 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Tacoma Metals 
996098. 00 
03/06/01 
03/07/01 

Ana.lyte 

Arsenic 
Barium 
Cadmium 
chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL 

0.05 
0.003 
0.002 
0.005 
0.002 
0.02 

0.0001 
0.05 

0.003 

mg/L 

0.05 u 
0.034 
0.002 u 
o.oos u 
0.002 u 

0.02 u 
0.0001 u 

0.05 u 
0.003 u 



INORGANICS ANALYSIS DATA SHBET 

TOTAL METALS 

Sample No: MW-10 

Lab Sample ID: CV13B 
LIMS ID: Ol-2916 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 996098.00 
Date Sampled: 03/06/01 

Data Release Authorized. ~ ~ 
Date Received: 03/07/01 

Reported: 03/14/01 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Nwnber Analyte RL 

3010 03/10/0l 6010 03/13/01 7440-38-2 Arsenic o.os 
3010 03/10/01 6010 03/13/01 7440-39-3 Barium 0.003 

3010 03/10/01 6010 03/13/01 7440-43-9 Cadmium 0.002 

3010 03/10/01 6010 03/13/01 7440-47-3 Chromium 0.005 

3010 03/10/01 6010 03/13/0l 7440-50-8 Copper 0.002 

3010 03/10/01 6010 03/13/0l 7439-92-1 Lead 0.02 

ANALYTICAL 18-\ 
RESOURCES ~ 
INCORPORATED 

mg/L 

0.05 u 
0.009 
0.002 u 
0.005 u 
0.004 

0.02 u 
7470 03/10/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
3010 03/10/01 6010 03/13/01 7782-49-2 Selenium 0.05 0.05 u 
3010 03/10/01 6010 03/13/01 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-r 



ANALYTICAL liii\ 
RESOURCES 'eJ 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: MW-12 

Lab Sample ID: CV13C 
LIMS ID: 01-2917 

Matrix: Water 

QC Report No: 
Project: 

Date Sampled: 

Data Release Authorize 1 ,,,,.,-t 
Date Received: 

Reported: 03/14/01 l.,/" 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

3010 03/10/01 6010 03/13/01 7440-38-2 

3010 03/10/01 6010 03/13/01 7440-39-3 
3010 03/10/01 6010 03/13/01 7440-43-9 

3010 03/10/01 6010 03/13/01 7440-47-3 

3010 03/10/01 6010 03/13/01 7440-50-8 

3010 03/10/01 6010 03/13/01 7439-92-1 

7470 03/10/01 7470 03/12/01 7439-97-6 

3010 03/10/01 6010 03/13/01 7782-49-2 

3010 03/10/01 6010 03/13/01 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

03/06/01 

03/07/01 

Analyte RL 

Arsenic 0.05 

:Barium 0.003 

Cadmium 0.002 

Chromium o.oos 
Copper 0.002 

Lead 0.02 

mg/L 

0.05 

0.031 

0.002 
0.005 
0.002 

0.02 

Mercury 0.0001 0.0001 

Selenium 0.05 0.05 

Silver 0.003 0.003 

u 

u 
u 
u 
u 
u 
u 
u 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: MW-800 

Lab Sample ID: CV13D 
LIMS ID: 01-2918 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 03/06/01 

Data Release Authorized~~ 

Reported: 03/14/01 ·v 
Date Received: 03/07/01 

Prep Prep Analysis Analysis 

Meth Date· Method Pate CAS Number Analyte RL 

3010 03/10/01 6010 03/13/01 74:40-38-2 .1>,rsenic 0.05 

3010 03/10/01 6010 03/13/01 7440-39-3 Barium 0.003 

3010 03/10/01 6010 03/13/01 7440-43-9 Cadmium 0.002 

3010 03/10/01 6010 03/13/01 7440-47-3 Chromium 0.005 

3010 03/10/0 1 6010 03/13/01 7440-50-8 Copper 0.002 

3010 03/10/01 6010 03/13/01 7439-92-1 Lead 0.02 

ANALYTICAL ~ 
RESOURCES 'eJ 
INCORPORATED 

mg/L 

0.05 u 
0.015 
0.002 u 
0.005 u 
0.002 u 

0.02 u 
7470 03/10/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
3010 03/10/01 6010 03/13/01 7782-49-2 selenium 0.05 0.05 u 
3010 03/10/01 6010 03/13/01 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RJ, Reporting Limit 



INORGANICS ANALYSIS DATA SHEET Sample No: 

TOTAL METALS 

Lab Sample ID: CV13E QC Report No: 

LH<IS ID: 01-2919 Project: 

Matrix: Water 
Date Sampled: 

Date Received: 

Data Release Authorize~ . 
Reported: 03/14/01 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number 

3010 03/10/01 6010 03/13/01 7440-38-2 

3010 03/10/01 6010 03/13/01 7440-39-3 

3010 03/10/01 60J.0 03/13/0l 7440-43-9 

3010 03/10/01 6010 03/13/01 7440-70-2 
3010 03/10/01 6010 03/13/01 7440-47-3 

3010 03/10/01 60J.0 03/13/01 7440-50-8 

3010 03/10/01 6010 03/13/01 7439-89-6 
3010 03/10/01 6010 03/13/01 7439-92-·l 

3010 03/10/01 6010 03/13/01 7439-95-4 

3010 03/10/01 6010 03/13/01 7439-96-5 
7470 03/10/01 7470 03/12/01 7439-97-6 

3010 03/10/01 6010 03/13/01 7440-09-7 
3010 03/10/01 6010 03/13/01 7782-49-2 

3010 03/10/01 6010 03/13/01 7440-22-4 

3010 03/10/01 6010 03/13/01 7440-23-5 

Calculated Hardness (mg-CaC03/L): 92 

U Analyte undetected at given RL 

RL Reporting Liffiit 

FORM-I 

MW-11 

ANALYTICAL. 
RESOURCES -
INCORPORATED 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

03/06/01 
03/07/01 

Analyte RL mg/L 

Arsenic 0.05 0.05 u 
Barium 0.003 0.008 
Cadmium 0.002 0.002 u 
Calcium 0.05 22.4 

Chromium 0.005 0.005 u 
Copper 0.002 0.002 u 
Iron 0.02 6.16 
Lead 0.02 0.02 lJ 

Magnesium 0.02 8.70 

Manganese 0.001 0.557 

Mercury 0.0001 0.0001 u 
Potassium 0.5 2.9 

Selenium 0.05 o.os u 
Silver 0.003 0.003 u 
Sodium 0.05 13.l 



INORGANICS ANALYSIS DATA SREET 

TOTAL MBTALS 

Sample No: MW-8 

ANALYTICAL. 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: CV13F 
LIMS ID: 01-2920 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 

Project: 

Date Sampled: 
Date Received: 

Data Release Authorized: 
Reported: 03/14/01 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number 

3010 03/10/01 6010 03/13/01 7440-38-2 

3010 03/10/01 6010 03/13/01 7440-39-3 

3010 03/10/01 6010 03/13/01 7440-43-9 

3010 03/10/01 6010 03/13/01 7440-70-2 

3010 03/10/01 6010 03/13/01 7440-47-3 

3010 03/10/01 6010 03/13/01 7440-50-8 

3010 03/10/0~ 6010 03/13/01 7439-89-6 

3010 03/10/01 6010 03/13/01 7439-92-1 

3010 03/10/01 6010 03/13/01 7439-95-4 

3010 03/10/01 6010 03/13/01 7439-96-5 

7470 03/10/01 7470 03/12/01 7439-97-6 

3010 03/10/01 6010 03/13/01 7440-09-7 

3010 03/10/01 6010 03/13/01 7782-49-2 

3010 03/10/01 6010 03/13/01 7440-22-4 

3010 03/10/01 6010 03/13/01 7440-23-5 

Calculated Hardness (mg-CaC03/L) : 88 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Tacoma Metals 
996098.00 
03/06/01 
03/07/01 

Analyte 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Selenium 
Silver 
Sodium 

RL 

0.05 
0.003 
0.002 
0.05 

0.005 
0.002 
0.02 
0.02 
0.02 

0.001 
0.0001 

0.5 
o.os 

0.003 
0.05 

mg/L 

0.05 u 
0.014 
0.002 u 
10.5 

o.oos u 
0.002 ti 
28.4 
0.02 u 
l.5.0 

0.393 

0.0001 u 
9.4 

0.05 u 
0.003 u 
14.5 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Lab Sample ID: CV13MB 

LIMS ID: 01-2925 

Matrix: Water 

Sample No: Method Blank 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 

ANALYTICAL /ft\ 
RESOURCES~ 
INCORPORATED 

Data Release Authorized 
Reported: 03/14/01 V

te Received: 
NA 

NA 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/L 

6010 03/09/01 6010 03/12/01 7440-38-2 Arsenic 0.05 0.05 u 
6010 03/09/01 6010 03/12/01 7440-39-3 Barium 0.003 0.003 u 
6010 03/09/01 6010 03/12/01 7440-43-9 Cadmium 0.002 0.002 u 
6010 03/09/01 6010 03/12/01 7440-70-2 Calcium 0.05 0.05 u 
6010 03/09/01 6010 03/12/01 7440-47-3 Chromium 0.005 0.005 u 
6010 03/09/01 6010 03/12/01 7440-S0-8 Copper 0.002 0.002 u 
6010 03/09/01 6010 03/12/01 7439-89-6 Iron 0.02 0.02 u 
6010 03/09/01 6010 03/12/01 7439-92-1 Lead 0.02 0.02 u 
6010 03/09/01 6010 03/12/01 7439-95-4 Magnesium 0.02 0.02 u 
6010 03/09/01 6010 03/12/01 7439-96-5 Manganese 0.001 0.001 u 
7470 03/09/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
6010 03/09/01 6010 03/12/01 7440-09-7 Potassium o.s 0.5 u 
6010 03/09/01 6010 03/12/01 7782-49-2 Selenium o.os 0.05 u 
6010 03/09/01 6010 03/12/01 7440-22-4 Silver 0.003 0.003 u 
6010 03/09/01 6010 03/12/01 7440-23-5 Sodium 0.05 0.05 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-7 (D) 

ANALYTICAL . 
RESOURCES -
INCORPORATED 

Lab Sample ID: CV13G 
LIMS ID: 01-2921 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 

Data Release Authorized 
Reported: 03/14/01 

Prep Prep Analysis 

Meth Date Method 

6010 03/09/0l 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

7470 03/09/01 7470 

6010 03/09/01 6010 

6010 03/09/01 6010 

Project: 

Date Sampled: 
Date Received: 

Analysis 
Date CAS Number 

03/12/01 7440-38-2 

03/12/01 7440-3.9-3 

03/12/01 7440-43-9 

03/12/01 7440-47-3 

03/12/01 7440-50-8 

03/12/01 7439-92-1 

03/12/01 7439-97-6 

03/12/01 7782-49-2 

03/12/01 7440-22-4 

U Analyte undetected at given RL 

RI.. Reporting Limit 

FORM-I 

Tacoma Metals 
996098.00 

03/06/01 
03/07/01 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL 

0.05 
0.003 
0.002 
0.005 
0.002 

0.02 
0.0001 

0.05 
0.003 

mg/L 

0.05 u 
0.034 
0.002 u 
0.005 u 
0.002 u 

0.02 u 
0.0001 u 

0.05 u 
0.003 u 



ANALYTICAL ,8-\ 
RESOURCES~ 
INCORPORATED 

INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

San1ple No: MW-10 {D) 

Lab Sample ID: CV13H 
LIMS ID: 01-2922 

Matrix: Water 

Data Release Authorized 
Reported: 03/14/01 

Prep Prap Analysis 
Meth Date Method 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

7470 03/09/01 7470 

6010 03/09/01 6010 

6010 03/09/01 6010 

Analysis 
Date 

03/12/01 

03/12/01 

03/12/01 

03/12/01 

03/12/01 

03/12/0l 
03/12/01 

03/12/01 

03/12/01 

QC Report No: 
Project: 

Date Sampled: 
e Received: 

CAS Number 

7140-38-2 

7440-39-3 
7440-43-9 

7440-47-3 
7440-50-8 

7439-92-1 

7439-97-6 
7782-49-2 

7440-22-4 

U Analyt.e undetected at given RL 

RL Reporting Limit 

FORM-I 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

03/06/01 

03/07/01 

Analyte RL mg/L 

Arsenic 0.05 o.os 
Barium 0.003 0.01.1. 
Cadmium 0.002 0.002 

Chromium 0.005 0.005 

Copper 0.002 0.002 

Lead 0.02 0.02 

Mercury 0.0001 0.0001 

Selenium o.os 0.05 

Silver 0.003 0.003 

tJ 

tJ 

u 
tJ 

u 
u 
tJ 

u 



INORGANIC ANALYSXS DATA SHBET 

DISSOLVED METALS 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 

Lab Sample ID: CV13I 
LIMS ID: 01-2923 
Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: 03/06/01 

Date Received: 

Data Release Authorized:M1/_/--...-" 
Reported: 03/14/01 I ~r 

03/07/01 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS N'Ulllber Analyte RL mg/L 

6010 03/09/01 6010 03/12/01 7440-38-2 Arsenic 0.05 0.05 u 
6010 03/09/01 6010 03/12/01 7440-39-3 Barium 0.003 0.033 

6010 03/09/01 6010 03/12/01 7440-43-9 Cadmium 0.002 0.002 u 
6010 03/09/01 6010 03/12/01 7440-47-3 Chromium 0.005 0.005 u 
6010 03/09/01 6010 03/12/01 7440-50-8 Copper 0.002 0.002 u 
6010 03/09/01 6010 03/12/01 7439-92-1 Lead 0.02 0.02 u 
7470 03/09/01 7470 03/12/01 7439-Sl7-6 Mercury 0.0001 0.0001 u 
6010 03/09/01 6010 03/12/01 7782-49-2 Selenium 0.05 0.05 u 
6010 03/09/01 6010 03/12/01 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-800 (D} 

Lab Sample ID: CV13J 
LIMS ID: 01-2924 
Matrix: Water 

Data Release Authorize 
Reported: 03/14/01 

Prep Prep Analysis 

Meth Date Method 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 
6010 03/09/01 6010 

6010 03/09/01 6010 
7470 03/09/01 7470 

6010 03/09/01 6010 

6010 03/09/01 6010 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

Analysis 
Date CAS Number 

03/12/01 7440-38-2 

03/12/01 7440-39-3 
03/12/01 7440-43-9 
03/12/01 7440-47-3 

03/12/01 7440-50-8 

03/12/01 7439-92-1 
03/12/01 7439-97-6 

03/12/01 ·na2-49-2 
03/12/01 7440-22-4 

U Ana1yte undetected at given RL 

RL Reporting Limit 

FORM-I 

CV13-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/06/01 
03/07/01 

AnaJ.yte RL mg/L 

Arsenic 0.05 o.os 
Barium 0.003 0.019 
Cadmium 0.002 0.002 
Chromium 0.005 0.005 
Copper 0.002 0.002 
Lead 0.02 0.02 
Mercury 0.0001 0.0001 
Selenium 0.05 0.05 

Silver 0.003 0.003 

u 

u 
u 
u 
u 
u 
u 
u 



ANALYTlCAL. 
RESOURCES 
INCORPORATED 

INORGANIC ANALYSIS DATA SHBET Sample No: MW-11. (D) 

DISSOLVED METALS 

Lab Sample ID: CV13K QC Report No: CV13-Kennedy Jenks Consultants 

LIMS ID: 01-2925 Project: Tacoma Metals 

Matrix: Water 996098.00 
Date Sampled: 03/06/01 

~ ate Received, 03/07/0l 

Data Release Authorize 
Reported: 03/14/0l 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

6010 03/09/01 6010 03/12/01 7440-38-2 Arsenic 0.05 0.05 u 
6010 03/09/01 6010 03/12/01 7440-39-3 Barium 0.003 0.009 

6010 03/09/01 6010 03/12/01 7440-43-9 Cadmium 0.002 0.002 u 
6010 03/09/01 6010 03/12/01 7440-70-2 CalciUll\ 0.05 24.4 

6010 03/09/01 6010 03/12/01 7440-47-3 Chromium o.oos 0.005 u 

6010 03/09/01 6010 03/12/01 7440-50-8 Copper 0.002 0.002 u 
6010 03/09/01. 6010 03/12/01 7439-89-6 Iron 0.02 6.40 

6010 03/09/01 6010 03/12/01 7439-92-1 Lead 0.02 0.02 u 

6010 03/09/01 6010 03/12/01 7439-95-4 Magnesium 0.02 9.23 

6010 03/09/01 6010 03/12/01 7439-96-5 Manganese 0.001 0.585 

7470 03/09/01 7470 03/12/01 7439-97-6 Mercury 0.0001 0.0001 u 
6010 03/09/01 6010 03/12/01 7440-09-7 Potassium o.s 3.2 

6010 03/09/01 6010 03/12/01 7782-49-2 Selenium 0.05 o.os u 
6010 03/09/01 6010 03/12/01 7440-22-4 Silver 0.003 0.003 u 
6010 03/09/01 6010 03/12/01 7440-23-5 Sodium 0.05 13.4 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



ANALYTICAL .!!!!'1& 
RESOURCES ~ 
INCORPORATED 

INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: MW-8 (D) 

Lab Sample ID: CV13L 

LIMS ID: 01-2926 

Matrix: Water 

Data Release Authorize 

Reported: 03/14/01 

Prep Prep .Analysis 

Meth Date Method 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

7470 03/09/01 7470 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

6010 03/09/01 6010 

QC Report No: 

Analysis 
Date 

03/12/01 

03/12/01 
03/12/01 

03/12/01 

03/12/01 

03/12/01 

03/12/01 

03/12/01 

03/12/01 

03/12/01 

03/12/01 
03/12/01 

03/12/01 
03/12/01 

03/12/01 

Project: 

Date Sampled: 
,te Received: 

CAS Number 

7440-38-2 

7440-39-3 
7440-43-9 
7440-70-2 
7440-47-3 

7440-50-8 

7439-89-6 
7439-92-1 

7439-95-4 
7439-96-5 
7439-97-6 
7440-09-7 
7782-49-2 

7440-22-4 

7440-23-S 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

CV13-Kennedy Jenks Consultants 

Tacoma Metals 
996098.00 

03/06/01 
03/07/01 

Analyte RL mg/L 

Arsenic 0.05 0.05 

Barium 0.003 0.019 

Cadmium 0.002 0.002 

Calcium 0.05 14.l 

Chromium 0.005 0.005 

Copper 0.002 0.002 

Iron 0.02 37.2 

Lead 0.02 0.02 

Magnesium 0.02 19.8 
Manganese 0.001 0.514 

Mercury 0.0001 0.0001 

PotassiUin 0.5 12.4 

Selenium 0.05 0.05 

Silver 0.003 0.003 

Sodium 0.05 18.3 

u 

u 

u 
u 

u 

u 

u 
u 



INORGANIC$ ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: CV13LCS 
LIMS ID: 01-2919 

QC Report No: CV13-Kennedy Jenks Consultants 

Matrix: Water 

Data Release Authorize~~ 
Reported: 03/14/01 ~~~ 

Project: Tacoma Metals 
996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike 

Anal.yte mg/L Added 

Arsenic l. 83 2.00 

Barium 1. 90 2.00 

Cadmium 0.446 o.soo 
Calcium 9.19 10.0 

Chromium 0.461 0.500 

Copper 0. 494 o.soo 
Iron 1.85 2.00 

Lead l. 81 2.00 

Magnesium 9.45 10.0 

Manganese 0.457 o.soo 
Mercury 0.0022 0.0020 

Potassium 9.5 10.0 

Selenium 1. 88 2.00 

Silver 0.4S9 0.500 

Sodium 9.51 10.0 

'Q' codes: N ~ control. l.imit net met 

Control Limits: 80-120% 

FORM-VII 

% 
Recovery 

91. 5% 
95.0% 

89.2% 

91.9% 
92.2% 

98.8% 

92.5% 

90.5% 

94.5% 
91.4% 

ll0% 

95.0% 
94.0% 
91.8% 
95.1% 

Q 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



INORGANIC$ ANALYSIS DATA SHEET 
DISSOLVED METALS 

Lab Sample ID: CV13LCS 
LIMS ID: Ol-2925 

QC Report No: CV13-Kennedy Jenks Consultants 

Matrix: Water 

Project: Tacoma Metals 
996098.00 

Data Release Authorized
1
~~· . 

Reported: 03/14/01 't:,/'~ 

Analyte 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Selenium 
Silver 
Sodium 

'Q' codes: 

Control Limits: 

N 

NA 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike 
mg/L Added 

2 .11 2.00 
2.01 2.00 

0.539 o.soo 
10.6 10.0 

O.S1S 0.500 
0.527 0.500 
2.05 2.00 
2.11 2.00 
10.S 10.0 

0.506 0.500 
0.0020 0.0020 

10.5 10.0 
2.13 2.00 

0.496 0.500 
9.99 10.0 

control limit not met 
Not applicable - analyte not spiked 

80-120% 

FORM-VII 

% 
Recovery 

106% 
100% 
108% 
106% 
103% 
105% 
102% 
106% 
105% 
101% 
100% 
105% 
106% 

99.2% 
99.9% 

Q 

ANALYTICAL~ 
RESOURCES 'eJ 
INCORPORATED 



Final Report 
Laboratory Analysis of Conventional Parameters 

Lab Sample ID: CV13E 
LIMS ID: 01-2919 
Matrix: Water 

Data Release Authorized: 

Sample No: MW•ll 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 
Reported: 03/22/01 Jake Perrins 

Analy te 

pH 

Conductivity 

Total Dissolved Solids 

Sulfate 

Analysis 
Date&: Batch Method RL Units 

03/07/01 EPA 1SO.l o.os std units 
03071#1 
03/08/01 EPA 120.1 1. 0 umhos/cm 

03081#1 
03/12/01 EPA 160.1 2.5 mg/L 
03121#1 
03/12/01 EPA 375.2 2.S mg/L 
03121#3 

RL 
u 

Analytical reporting limit 
Undetected at reported detection limit 

Report for C\713 received 03/07/01 

ANALYTICAL lil\ 
RESOURCES "1!J 
INCORPORATED 

Result 

6.19 

260 

180 

18 



Final Report 
Laboratory Analysis of Conventional Parameters 

Lab Sample ID: CVl3F 
LIMS ID: Ol-2.920 
Matrix: Water 

Data Release Authorized: 

Sampl.e No: MW-8 

QC Report No: CVl3-Kennedy Jenks Consultants 
Project: Tacoma Metals 

9960.98.00 
Date Sampled: 03/06/01 

Date Received: 03/07/01 

Reported: 03/22/01 Jake Perrins 

Analy te 

pH 

Conductivity 

Total Dissolved Solids 

sulfate 

Analysis 
Date & Batch Method 

03/07/01 EPA 150 . 1 

03071#1 
03/08/01 EPA 120.1 
03081#1 
03/12/01 EPA 160.1 
03121#1 
03/12/01 EPA 375.2 

03121#3 

RL 

0.05 

1.0 

2.5 

2.5 

Units 

std units 

umhos/cm 

mg/L 

mg/L 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Report for CV13 received 03/07/01 

ANALYTICAL f& 
RESOURCES 'eJ 
INCORPORATED 

Result 

6.31 

340 

280 

52 



QA Report - Method Blank Analysis 

Matrix: Water 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

99609S .00 
Date Received: NA 

Data Release Authorized: 
Reported: 03/22/01 Jake Perrins 

METHOD BLANK RESULTS 
CONVENTIONALS 

Analysis 
Date & Batch Constituent Units Result 

03/08/01 Conductivity umhos/cm < 1.0 u 
03081#1 

03/12/01 Total Dissolved Solids mg/L < 5.0 u 
03121#1 

03/12/01 Sulfate mg/L < 2.5 u 
03121#3 

Water MB QA Report Page 1 for CV13 received 03/07/01 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



QA Report - Laboratory Control Samples 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: NA 

Data Release Authorized: 
Reported: 03/22/01 Jake Perrins 

Constituent 

pH Calibration 
pH 
Date analyzed: 

Standard 

03/07/01 

LABORATORY CONTROL SAMPLES 
CONVENTJ:ONALS 

Measured True 
Units Value Value 

std units 7.02 7.00 
Batch ID: 03071#1 

LCS QA Report Pagel for CV13 received 03/07/01 

Recovery 

100% 

ANALYTICAL/& 
RESOURCES 'fJ1!/ 
INCORPORATED 



QA Report - Standard Reference Material Analysis 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: NA 

Data Release Authorized: 
Reported: 03/22/01 Jake Perrins 

STANDARD REFERBNCB MATERIAL ANALYSIS 
CONVENTIONALS 

Constituent Units Value 

VWR#2377 
Conductivity umhos/cm 1,020 
Date analyzed: 03/08/01 Batch ID: 03091#1 

SPEX.# 18-88 
Sulfate mg/L 
Date analyzed: 03/12/01 Batch ID: 03121#3 

25.3 

T:rue 
Value 

997 

25.0 

SRM QA Report Pagel for CVl3 received 03/07/01 

Recovery 

102% 

101% 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



QA Report - Replicate Analysis 

Matrix: Water 

Data Release Authorized: 
Reported: 03/22/01 Jake Perrins 

Constituent Units 

QC Report No: CV13-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 03/07/0l 

DUPLICATE ANALYSIS RESULTS 
CONVENTIONAI,S 

Sample 
Value 

Duplicate 
Value RPD 

ARI ID: 01-2919, CV13 E Client Sample ID: MW-11 

pH std units 6.19 6.23 0.0% 

vlater Replicate QA Report Page 1 for CV13 received 03/07 /01 

ANALYTICAL•~= 
RESOURCES~ 
INCORPORATED 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

3, May, 2001 

Dean Malle . 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: DASS 

Dear Dean: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Three water samples were received in good condition on Ap1il 27, 2001 
with no discrepancies· between the COC and sample containers. The cooler temperature was 
4.0 °C. The samples were analyzed for P AH referencing GC/MS-SIM. 

Sample MW-11 required a 50x dilution due to the high level of target analytes. Sample 
MW-10 required a 10x dilution and sample MW-8 required a 20x dilution and a IOOOx 
dilution to bring all analytes into the linear range of the curve. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARJ. 
If you have any questions or require additional information, please contact me at your 
convemence. 

Sincerely, 
Analytical Resources> Inc. 

~~ 
Project Manager 
206-389-6167 

RECEfVEO 

t-1.~Y - ? 2001 
:<JJ Fe<Jerai Way K/J No/File _______ _ 

Route 
Return-- Ti;::;o:-;;:/B~y-------

333 Ninth Avenue North• Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



'.) . ·7:t,'b < 
Ol- ft "·1.- CJ ( r !£, " ~ tf, o --ri\ i ~ lat.. 

Chain of Custody Record & Laboratory AnaYy~is Request • 

r-i~ge 1._ of_\_ Turn Around Requested: 6'1:> . 

Report to: ~ ...J ""'~ . "'(A ~ ProJ Name: ~ .•. Analyses Requested 

Company: \~~"" ~~ Proj Number: "'- "\ tR oq <3 .. Cl> r-....., 
Address: -'S!.>O ~- ~::,1..:t'"" .5.T Sampler: 1 ... r ~ c'.. _,.-1'. , 11-.J(:,.. '--< ~at'i"':l'i ,!) u'> 

'3 
Phone: 2<;;·!.> S'?.i\. - o.:s:'SS· Shipping Method: e~--e.--v ,i\ 
Fax: 2-S~ '°\ s 2.--~4. '?>S: AirBill: -r 

..J.. 

Sample Sample Sample No Con· i Sample ID Date Time Matrix tainers 

t-Aw,.. l\ 4-/24/0\ .}:SD v'.l A"iO!. l 'A 
MW-\D I ~·- 2.-5 I ' x· 
M \,v -- B l. A-·.,c .L t '/.. 

Relinquished: Relinquished: 

(Signature) (Signature) 

Printed name: Printed name: 

Company: Company: Company: 

\4. ..)~'3, 
Time: Date: Time: Date: Time: 

Received by: Received by: 

Printed name: Printed name: 

Company: Company: 

Date: Time: Date: Time: 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

~~-/ 

Se..J 

\o .0--c.-At.-
6~.f.p~ 

r 
Ok' 

I 

I 
! 

' 

\: (.IL ~ {.l-<Vl~· 

Special Instructions/Noles 

Number of Coolers: \ 
Cooler Temp(s): 

COC Seals Intact? 

Bottles Intact? 



SIM SURROGATE RECOVERY SUMMARY 

Matrix: Water QC Report No: DASS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Client ID MNP DBA 

Method Blank 75% 89% 
Lab Control 71% 87%' 

MW-11 77% 96% 
MW-11-DL 85% 87% 
MW-10 68% 97% 
MW-10-DL 63%- 53\-

MW-8 57% 86% 
MW-8-DL 87% 59% 

LCS/MB LIMITS 

(MNP) dl0-2-Methylnaphthalene (30-160) 

{30-160) (DBA) = d14-Dibenz(a,h)anthracene 

(Present limits for LCS/MB are advisory only) 

D Surrogate Compound diluted out 

Page 1. for DABS FORM-II 8270-SIM 

TOT 
OUT 

0 

0 
0 
0 

0 

0 

0 

0 

QC LIMITS 

(30-160) 

(30-160) 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sampla No: Method Blank 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: DABSMB 
LIMS ID: 01-6723 
Matrix: Water 

QC Report No: DASS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:-~\/J 
Reported: OS/03/01 

996098.00 
Date Sampled: NA 

Date Received: NA 

Date extracted: 04/30/01 
Date analyzed: 05/01/01 17:20 

Instrument: NTl 

Sample Volume: 500 mL 

Final Extract Volume: o.so mL 
Cone/Dilution Factor: 1:1 

CAS Number Ana.ly te ug/L 
91-20-3 Naphthalene 0.10 u 
91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.10 u 
86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo{a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 74.7% 
dl4-Dibenzo(a,h)anthracene 89.0t 

FORM-1 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



'ORGANl:CS ANALYSIS DATA SHEET Sampl.e Hoi MW-ll 
PNAs by Selected Zon Monitoring GC/MS 

Lah Sample ID: DA8SA 
LIMS ID: 01-6723 
Matrix: Water 

QC Report No: DASS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:iV\; 
Reported: 05/03/01 

996098.00 
Date Sampled: 04/26/01 

Date Received: 04/27/01 

Date extracted: 04/30/01 
Date analyzed: os/01/01 18:09 

Instrument: NTl 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS Number Anal=tte ug /L 

91-20-3 Naphthalene 81 B 

91-57-6 2-Methylnaphthalene 15 E 

208-96-8 Aeenaphthylene 2.5 

83-32-.9 Aeenaphthene 92 E 

86-73-7 Fl.uorene 81 E 

85-01-8 Phenanthrene 110 B 

120-12-7 Anthracene 30 E 

206-44-0 Fluoranthene 41 E 

129-00-0 Pyrene 32 E 

56-55-3 Benzo(a)anthracene 8.3 

218-01-9 Chrysene 7.6 
205-99-2 Benzo(b)fluoranthene .3 .s 
207-08-9 Benzo(k)fluoranthene 4.7 

50-32-8 Benzo(a)pyrene 4.5 

193-39-5 J:ndeno(l,2,3-ed)pyrene 2.2 

53-70-3 Dibenz{a,h)anthracene 0.77 
191-24-2 Benzo(g,h,i)perylene 2.5 

132-64-9 Dibenzofuran 56 E 

BaselNeutral Surrogate Recovery 
dl0-2-Methylnaphthalene 77 . 3% 

d14-Dibenzo(a,h}anthracene 96.0% 

FORM-1 

ANALYTICAL ~ 
RESOURCES 'fJI!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No; MW-11 
DILUTION 

Lab Sample ID: DA8SA-DL 
LIMS ID: 01-6723 
Matrix: Water 

QC Report No: DASS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~~ 
Reported: 05/03/01 

996098.00 
Date Sampled: 04/26/01 

Date Received: 04/27/01 

Date extracted: 04/30/01 
Date analyzed: 05/01/01 lB:59 

Instrument: NTl 

Sample Volume: 500 mL 
Final Extract·Volume: 0.50 mL 
Cone/Dilution Factor: 1:50 

CAS Number Anall,".te u2LL 
91-20-3 Naphthalene 190 

91-S7-6 2-Methylnaphthalene 14 

208-96-8 Acenaphthylene s.o u 
83-32-9 Acenaphthene 220 

86-73-7 Fluorene 160 

85-01-8 Phenanthrene 210 

120-12-7 .Anthracene 38 

206-44-0 Fluoranthene 52 

129-00-0 Pyrene 40 

56-55-3 Benzo(a}anthracene 8.5 

218-01-9 Chrysene 8.5 

205-99-2 Benzo(b)fluoranthene 5.0 u 
207-08-9 Benzo(k)fluoranthene 5.0 u 
50-32-8 Benzo(a)pyrene 5.0 u 
193-39-5 Indeno(l,2,3-cd)pyrene 5.0 u 
53-70-3 Dibenz(a,h)anthracene 5.0 u 
191-24-2 Benzo(g,h,i)perylene 5.0 u 
132-64-9 Dibenzofuran 110 

BaseLNeutral Surrogate Recove~ 
dl0-2-Methylnaphthalene 85 . 0% 
d14-Dibenzo(a,h)anthracene 86.7% 

FORM-1 

ANALYTICAL /ft\ 
RESOURCES ~ 
INCORPORATEO 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: DASSB 
LIMS ID: 01-6724 
Matrix: Water 

QC Report No: DASS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:'\'iVvJ 
Reported: os/03/01 

996098.00 
Date Sampled: 04/26/01 

Date Received: 04/27/01 

Date extracted: 04/30/01 
Date analyzed: 05/01/01 19:23 

Instrument: NTl 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS Number Anal~te us:/L 
91-20-3 Naphthalelle 17 E 

91-57-6 2-Methylnaphthalene 2.5 

208-96-8 Acenaphthylene 0.48 

83-32-9 Acenaphthene 44 E 

86-73-7 Fluorene 29 E 

85-01-8 Phenanthrene 38 B 

120-12-7 Anthracene 6.4 

206-44-0 Fluoranthene 8.5 

129-00-0 Pyrene 6.3 
56-55-3 Benzo(a)anthracene 0 • .93 

218-01-9 Chrysene 0.86 
205-99-2 Benzo(b)fluoranthene 0.38 

207-08-9 Benzo(k)fluoranthene 0.53 

50-32-8 Benzo(a)pyrene 0.46 

l.93-39-5 Indeno(l,2,3-cd)pyrene 0.22 

53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.23 

132-64-9 Dibenzofuran 24 B 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 67.7% 
d14-Dibenzo(a,h)anthracene 97.3% 

FORM-1 

ANALYTICAL . 
RESOURCES · 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-10 
DILUTION 

Lab Sample ID: DA85B-DL 
LIMS ID: 01-6724 
Matrix: Water 

QC Report No: DASS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 05/03/01 

996098.00 
Date Sampled: 04/26/01 

Date Received: 04/27/01 

Date extracted: 04/30/01 
Date analyzed: 05/02/01 11:11 

Instrument: NTl 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:10 

CAS Number Analy te 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 
dl4-Dibenzo(a,h)anthracene 

FORM-1 

63 .3% 
53.3% 

u g/L 
16' 

2.1 
1.0 U 

50 

29 
42 

5.4 
7.8 
s.s 
1. 0 u 
1. 0 u 
1.0 u 
1.0 u 
1. 0 u 
1.0 u 
1.0 u 
1.0 u 

22 

ANALYTICAL /ft\ 
RESOURCES "11/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: MW-8 

PN1t.s by Selected Zon Monitoring GC/MS 

Lab Sample ID: DASSC 
LIMS ID: 01-6725 
Matrix: Water 

QC Report No: DASS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:'~ 
Reported: 05/03/01 

996098.00 
Date Sampled: 04/26/01 

Date Received: 04/27/01 

Date extracted: 04/30/01 
Date analyzed: 05/01/01 19:48 

Instrument: NTl 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS Number Anal):'.:tG u g /L 

91-20-3 Naphthalene 460 B 

91-57-6 2-Methylnaphthalene 210 B 

208-96-8 Acena.phthylene 3.6 

83-32-9 Acenaphthe:ne 79 E 

86-73-7 Fluorene 46 E 

85-01-8 Phenanthrene 39 E 

120-12-7 Anthracene 5.3 

206-44-0 Pluoranthene 4.4 

129-00-0 Pyrene 2.6 

56-55-3 Benzo(a)anthracene 0.32 

218-01-9 Chrysene 0. 31 

205-99-2 Benzo(b)fluoranthene 0.20 

207-08-9 Benzo(k)fluoranthene 0.17 

50-32-8 Benzo(a)pyrene 0.18 

193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132.-64-9 Dibenzofuran 4.9 E 

Base[Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 56.7% 

dl4-Dibenzo(a,h)anthracene 85. 7% 

P'ORM-1 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-8 
DILUTION 

Lab Sample ID: DASSC-DL 
LIM$ ID: 01-6725 
Matrix: Water 

QC Report No: DABS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: 05/03/01 

996098.00 
Date Sampled: 04/26/01 

Date Received: 04/27/01 

Date extracted: 04/30/01 
Date analyzed: os/02/01 11:38 

Instrument: NTl 

Sample. Volume: 500 mL 

Final Extract Volume: 0.50 mL 

Cone/Dilution Factor: 1:20 

CAS Nmnber Anal.l'.:te ugLL 
91-20-3 Naphthalene 2,700 E 

91-57-6 2-Methylnaphthalene 700 E 

208-96-8 Acenaphthylene 4.2 
83-32-9 Acenaphthene 160 
86-73-7 Fluorene 71 

85-01-8 Phenanthrene S4 

120-12-7 Anthracene 5.8 
206-44-0 Fluoranthene 4.8 
129-00-0 Pyrene 2.6 
56-55-3 Benzo(a}artthracene 2.0 u 
218-01-9 Chrysene 2.0 u 
205-99-2 Benzo(b}fluoranthene 2.0 u 
207-08-9 Benzo(k}fluoranthene 2.0 u 
50-32-8 Benzo(a)pyrene 2.0 u 
193-39-5 Indeno(l,2,3-cdlpyrene 2.0 u 
53-70-3 Dibenz(a,h)anthracene 2.0 u 
191-24-2 Benzo(g,h,i)perylene 2.0 u 
132-64-9 Dibenzofuran 83 

BaeeLNeutral. Surrogate Recove!)'. 
dl0-2-Methylnaphthalene 86.7% 
dl4-Dibenzo(a,h)anthracene 59.3% 

FORM-1 

ANALYTICAL •·-= 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHBET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-8 
DILUTION-2 

. Lab Sample ID: DA85CDL-2 
·LIMS ID: 01-6725 

QC Report No: DASS-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 
Data Release Authorized:~ 
Reported; 05/03/01 

996098.00 
Date Sampled: 04/26/01 

Date Received: 04/27/01 

Date extracted: 04/30/01 
Date analyzed: 05/02/01 12:02 

Inst rument: NTl 

Sample Volume: 500 mL 
Final Extract Volume, 0.50 mL 
Cone/Dilution Factor: 1:1000 

CAS Number Anal:i:te ug/L 
91-20-3 Naphthalene 5,900 
91-57-6 2-Methylnaphthalene 700 
208-96-8 Acenaphthylene 100 u 
83-32-.9 Acenaphthene 150 

86-73-7 Fluorene 100 u 
85-01-8 Phenanthrene 100 u 
120-12-7 Anthracene 100 u 
206 - 44-0 Fluoranthene 100 u 
129-00-0 Pyrene 100 u 
56-55-3 Benzo(a)anthracene 100 u 
21B - 01-9 Chrysene 100 u 
205 - 99-2 Benzo{b)fluoranthene 100 u 
207-08-9 Benzo{k)fluoranthene 100 u 
50-32-8 Benzo(a}pyrene lQO u 
193 - 39-5 Indeno(i,2,3-cd)pyrene 100 u 
53-70-3 Dibenz{a,h)anthracene 100 u 
191-24-2 Benzo(g,h, i )perylene 100 u 
132-64-9 Dibenzof uran 100 u 

Baee/Neutral Surro~ate Recove!Y 
d10- Fluoranthene D 
dl0 - 2-Methylnaphthalene D 
dl4 - Dibenzo(a,h)anthracene D 

FORM-1 

ANALYTICAL. 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNA's by Selected Ion Monitoring GC/MS 

Lab Sample ID: DA85LC 
LIMS ID: 01-6723 
Matrix: Water 

Data Release Authorized:'{'{\l\r 
Reported: 05/03/01 

LABORATORY CONTROL SAMPLE 
Extracted: 04/30/01 
Analyzed: 05/01/01 

CONSTITUENT 

Phenanthrene 
Chrysene 
Benzo(k)fluoranthene 

Values reported in ug/L 

QC Report No: 
Project: 

SPIKE 
VALUE 

2.35 
2.38 
2.38 

DASS-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

SPIKE % 
AMT RECOVERY 

3.00 78.3%' 
3.00 79.3% 

3.00 79.3%' 

Spike Blank Surrogate Recovery 

dl0-2-Methylnaphthalene 
d14-Dibenzo(a,h)anthracene 

FORM-III 

71.3% 

87.0% 

ANALYTICAL ••.= 
RESOURCES~ 
INCORPORATED 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

23,May.2001 

DeanMalte 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: DC73 

Dear Dean: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Three water samples were received in good condition on May 15, 2001 
with no discrepancies between the COC and sample containers. The cooler temperature was 
3.1 °C. The samples were analyzed for PAH referencing GC/MS-SIM. 

Sample MW-10 required a 3x dilution and sample MW-8 required a IOx dilution and a 500:x 
dilution to bring all analytes into the linear range of the curve. 

No other analytical complications were noted. Quality control analysis results are included 
for your review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 
Analytical Resources, Inc. 

s 
Project anager 
206-389-6167 

RECEIVED 

MAY 2 :\ 2001 
K/J Federal Way 

K/J No/File------
Route Aetum-=«=-o-=19y:--------~ 

.133 Ninth Avenue North • Seattle WA 98109-5187. • 206-621-6490 • 206-621-7523 fax 



· 3 .. /ltS J . ) ./ 

-\JC l )-' f)\ 0 I' 1t ~ 
Chain of Custody Record &-1'.'..aboratory Analysis Request • 

o~ge _j_ of _L Turn Around Requested: ~:=> 
Report to: r"".i7tl. " ') µu.,~ Proj Name: ~I. - _ .. A ~ ~ Analyses Requested 

Company: IL11h .~~JI. .l~ Proj Number: qqttitPt~ ,Ob I/""'[) 
Address: .S~o ~-: ~'bl.P'°"'-1,~ 

I- r Sampler: 

h'.»....n..1.. ~'\.)A,.u ~A '1!2 ")D!:7 ~ 
Phone: X> b~ 4- ...-nS"S-S- Shipping Method: ( 01t.,,v{_.1..,v 

Fax: .}~--:, 4 ~ )- ::i,k? 5"' Ai<Bin: 
.[I 

Sample Sample Sample No Con- J Sample ID Date Time Matrix tainers 

Mw-~ ~Alr1 4-',.)<o ~ I \~ 

iJ, ~ -- 1.n I \ . t\-0 I I )C 
~uv - l ( L 4 'i {S{; L I XD 

Relinquished: 

(Signature) 

Printed name: 

Company: Company: 

j~~ 
Date: Time: Date: lime: 

Received by: Received by: 

Printed name: Printed name: 

Company: Company· 

Date: ,rme : Date: Time: 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Noles/Comments 
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SiM SURROGATE RECOVERY SUMMARY 

Matrix: Water QC Report No: DC73-Kennedy Jenks Consultants 

Project: TACOMA METALS 

Client ID MNP 

Method Blank: 599; 

Lab Control 78% 

MW-8 60% 

MW-8-DL D 

MW-10 77% 

MW-10-DL 62% 

MW-11 71% 

(MNP) = dl0-2-Methylnaphthalene 
(DBA) = d14-Dibenz(a,h)anthracene 

996098.00 

OBA 

57% 

81% 

86% 
D 
92% 
71% 

BO% 

LCS/MB LIMJ:TS 

(30-160) 

{30-160) 

(Present limits for LCS/MB are advisory only) 

D Surrogate Compound diluted out 

Page 1 for DC73 FORM-II 8270-SIM 

TOT 
OUT 

0 
0 

0 

0 
0 

0 

0 

QC LIMITS 

(30-160} 

(30-160} 

ANALYTICAL @\ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: DC73MB 
LIMS ID: 01-7853 
Matrix: Water 

QC Report No: DC73-Kennedy Jenks Consultants 
Project: TACOMA METALS 

Data Release Authorized:~ 
Reported: 05/22/01 

996098.00 
Date Sampled: NA 

Date Received: NA 

Date extracted: OS/16/01 
Date analyzed: 05/17/01 21:05 

Instrument: NTl 

Sample Volume: 500 mL 
Final Extract' Volume: 0.50 mL 

Cone/Dilution Factor: 1:1 

CAS Number Analyte ug /L 

91-20-3 Naphthalene 0.10 u 
91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.10 u 
86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a)anthracene 0.10 U 

218-01-9 Chrysene 0.10 U 

205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-B Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd}pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/ Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 58.7% 
d14-Dibenzo(a,h)anthracene 57.0% 

FORM-1 

ANALYTICAL . 
RESOURCES '.g/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No, MW-8 

'PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: DC73A 
LIMS ID: 01-7853 
Matrix: Water 

QC Report No: DC73-Kennedy Jenks Consultants 

Project: TACOMA METALS 

Data Release Authorized:~ 
Reported: 05/22/01 

996098.00 

Date Sampled: 05/14/01 
Date Received: 05/15/01 

Date extracted: 05/16/01 
Date analyzed: 05/17/01 21:55 

Instrument: NTl 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS NUmbar Analr te ug[L 

91-20-3 Naphthalene 410 E 

91-57-6 2-Methylnaphthalene 170 E 

208-96'-8 Acenaphthylene 2.8 

83-32-9 Acenaphthene 76 E 

86-73-7 Pluorene 39 E 

85-01-8 Phenanthrene 24 E 

120-12-7 Anthracene 2.7 

206-44-0 Fluoranthene l.l 

129-00-0 Py.r;ene 0.57 

56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k}fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-S Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 47 E 

Base/Neutral Surrogate Recove!:Y 
dl0-2-Methylnaphthalene 59.7% 
dl4-Dibenzo(a,h}anthracene 85.7% 

FORM-l 

ANALYTICAL ~ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-8 
DILtJTION 

Lab Sample ID: DC73A-DL 
LIMS ID: 01-7853 
Matrix: Water 
Data Release Authorized: (fvv" 
Reported: 05/22/01 

Date extracted: 05/16/01 

QC Report No: DC73-Kennedy Jenks Consultants 
Project: TACOMA METALS 

996098.00 
Date Sampled: 05/14/01 

Date Received: 05/15/01 

Date analyzed: 05/18/01 15:28 
Instrument: NTl 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:500 

CAS Number Analr te ug/L 

91-20-3 Naphthalene 4,900 

91-57-6 2-Methylnaphthalene 530 

208-96-8 Acenaphthylene so u 
83-32-9 Acenaphthene 140 

86-73-7 Fluorene 50 u 
85-01-8 Phenanthrene 50 u 
120-12-7 Anthracene so u 
206-44-0 Fluoranthene 50 u 
129-00-0 Pyrene 50 u 
56-55-3 Benzo(a}anthracene so u 
218-01-9 Chrysene 50 u 
205-99-2 Benzo(b}fluoranthene so u 
207-08-9 Benzo(k)fluoranthene 50 u 
50-32-B Benzo(a)pyrene 50 u 
193-39-5 Indeno(l,2,3-cd}pyrene so u 
53-70-3 Dibenz(a,h)anthracene so u 
191-24-2 Benzo(g,h,i)perylene 50 u 
132-64-9 Dibenzofuran 60 

Basef Neutral Surrogate Recove!):'.: 
dl0-2-Methylnaphthalene D 

d14-Dibenzo(a,h)anthracene D 

FORM-1 

ANALYTICAL lliillA 
RESOURCES \g/ 
INCORPORATED 



')RGANl:CS ANALYSIS DATA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-8 
DILUTION-2 

Lab Sample ID: DC73ADL-2 
LIMS ID: 01-7853 

QC Report No: DC73-Kennedy Jenks Consultants 
Project: TACOMA METALS 

Matrix: Water 
Data Release Authorized:~ 
Reported: 05/22/01 

996098.00 
Date Sampled: 05/14/01 

Date Received: os/15/01 

Date extracted: 05/16/01 
Date analyzed: 05/18/01 16:09 

Instrument: NTl 

sample_Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:10 

CAS Number Anal.y te 

91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
8S-Ol-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-9.9-2 

207-08-9 
50-32-8 
193-39-5 

53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Aeenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo{b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
dlO-Fluoranthene 
dl0-2-Methylnaphthalene 
d14-Dibenzo(a,h)anthracene 

FORM-1 

103% 
100% 

73.3% 

u g /L 
2,000 E 

510 B 
3.4 
130 E 

S6 
30 

2.5 
1.1 

l.O u 
1.0 U 
1.0 U 

1.0 u 
1.0 u 
l.O u 
1.0 u 
1.0 u 
1.0 u 

68 

ANALYTICAL f& 
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ORGANJ:CS ANALYSIS DATA SHEET Sample No: MW-10 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: DC73B 
LIMS ID: 01-7854 
Matrix: Water 

QC Report No: DC73-Kennedy Jenks Consultants 
Project: TACOMA METALS 

Data Release Authorized:~ 
Reported: 05/22/01 

996098.00 
Date Sampled: 05/14/01 

Date Received: 05/15/01 

Date extracted: 05/16/01 
Date analyzed: 05/18/01 14:58 

Instrument: NTl 

Sample Volume: soo mL 

Final Extract Volume: o.so mL 
Cone/Dilution Factor: 1:1 

CAS Number Anall:'.:te ug:LL 
91-20-3 Naphthalene 3.7 

91-57-6 2-Methylnaphthalene 0.26 
208-96-B Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 19 E 

86-73-7 Fluorene 9.9 
85-01-8 Phenanthrene .!L 9 

120-12-7 Anthracene 1.4 

206-44-0 Fluoranthene 1.2 

129-00-0 Pyrene 0.76 

56-55-3 Benzo(a)anthracene O.ll 

218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 7.7 

Base/Neutral Surrogate Recove!Y 
dl0-2-Methylnaphthalene 77 . 3% 

dl4-Dibenzo(a,h)anthracene 91.7% 

FORM-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DA.TA SHEET 
PNAs by Selected Ion Monitoring GC/MS 

Sample No: MW-10 
DILtr'l'ION 

Lab Sample ID: DC73B-DL 
LIMS ID: 01-7854 
Matrix: Water 

QC Report No: DC73-Kennedy Jenks Consultants 
. Project : TACOMA METALS 

Data Release Authorized~ 
Reported: 05/22/01 

996098.00 
Date Sampled: 05/14/01 

.Date Received: 05/15/01 

Date extracted: 05/16/01 
Date analyzed: 05/21/01 12:47 

Instrument: NTl 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:3 

CAS Humber Anal~te u g /L 

91-20-3 Naphthalene 3.4 

91-57-6 2-Methylnaphthalene 0.30 u 
208-96-8 Acenaphthylene 0.30 u 
83-32-9 Acenaphthene 18 

86-73-7 Fluorene 7.7 

85-01-8 Phenanthrene 8.5 

l.20-12-7 Anthracene 1.2 

206-44-0 Fluora.nthene 0 .99 

129-00-0 Pyrene 0.72 

56-55-3 Benzo(a)anthracene 0.30 u 
218-01-9 Chrysene 0.30 u 
205-99-2 Benzo(b)fluoranthene 0.30 u 
207-08-9 Benzo(k}fluoranthene 0.30 u 
50-32-8 Benzo(a}pyrene 0.30 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.30 u 
53-70-3 Dibenz(a,h)anthracene 0.30 u 
191-24-2 Benzo(g,h,i}perylene 0.30 u 
132-64-9 Dibenzofuran 6.1 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 62.0% 

d14-Dibenzo(a,h)anthracene 71.0% 

FORM-1 

ANALYTICAL . 
RESOURC ES~ 
INCORPORATED 



ORGANICS ANALYSXS DATA SHEET Sample No; MW-11 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: DC73C 
LIMS ID: 01-7855 
Matrix: Water 

QC Report No: DC73-Kennedy Jenks Consultants 
Project: TACOMA METALS 

Data Release Authorized:~ 
Reported: 05/22/01 

996098.00 
Date Sampled: 05/14/01 

Date Received: 05/15/01 

Date extracted: 05/16/01 
Date analyzed: os/11/01 22:44 

Instrument: NTl 

Sample Volume: 500 mL 
Final Extract Volume: o.so mL 
Cone/Dilution Factor: 1:1 

CAS Number Anall:'.te ug /I. 

91-20-3 Naphthalene 0.28 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.23 

86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.11 

206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
S6-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-S Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral surrogate Recove;y 
dl0-2-Methylnaphthalene 71.3% 

dl4-Dibenzo(a,h}anthracene 80.3% 

FORM-l 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SEEBT 
·PNA' s by Selected Ion Monitoring GC/MS 

Lab Sample ID: DC73LC 
LIMS ID: 01-7853 
Matrix: Water 

Data Release Authorized: 9'v\,V' 
Reported: 05/22/01 

LABORATORY CONTROL SAMPLE 
Extracted: 05/16/01 
Analyzed: 05/17/01 

CONSTITUENT 

Phenant hrene 
Chrysene 
Benzo(k)fluoranthene 

Values reported in ug/L 

QC Report No: 
Project: 

SPIKE 
VALUE 

2.41 
2.46 
2.75 

DC73-Kennedy Jenks Consultants 
TACOMA MBTALS 
996098.00 

SPIKE % 
AMT RECOVERY 

3.00 80.3% 
3.00 82.0% 
3.00 91.7% 

Spike Blank Surrogate Recovery 

dl0-2-Methylnaphthalene 
d14 - Dibenzo(a,h)anthracene 

FORM-III 

78. 0% 
81.3% 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 
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Kennedy/Jenks Consultants Project: Tacoma Metals 
530 S. 336th Street Project Nwnber: 996098.00 Reported: 

Federal Way WA/USA, 98003 Project Manager: Amanda Aldersley 08/17/0111:59 

ANALYTICAL REPORT FOR SAMPLES 

Sample ID 

MW-8(R) 

MW-4(R) 

MW-5 

MW-6 

MW-9 

MW-2 

North Creek Analytical - Bothell 

~);~>~ 
Kuk Gendron For Scott A. Woen:nan, Project Manager 

Laboratory ID Matrix Date Sampled Date Received 

DlH0380-01 Water 08/15/01 15:SS 08/16/01 10:17 

B1H0380-02 Water 08/15/01 16:05 08/16/01 10:17 

B1H0380-03 Water 08/15/01 16:l S 08/16/01 10:17 

B1H0380-04 Water 08/15/01 (6:25 08/16/01 10:17 

BlH0380-0S Water 08/15/01 16:35 08/16/01 10:17 

BIH0380-06 Water 08/15/01 16:45 08/16/01 10:17 

The results in this report apply to the samples analyzed in accordance with the 
chain of custody document. This analytical report must be reproduced in its 
entirety. 

Page l of 4 



Kennedy/Jenks Consultants 
530 S. 336th Street 
Federal Way WA/USA, 98003 

Analyte 

Project: Tacoma Metals 
Project Nwnbcr: 996098.00 

Project Manager: Amanda Aldersley 

Conventional Chemistry Parameters by APHA/EPA Methods 
North Creek Analytical - Bothell 

Reporting 
Result Limit Units Dilution Batch Pccparcd Analyzed 

MW-8 (R} (B1H0380-01l Water Sampled: 08/15/0115:55 Received: 08/16/0110:17 

Salinity 0.152 0.00100 g/kg (ppt) IH17015 08/17/01 08/17/01 

MW-4 (R} <BlH0380-02} Water Sampled: 08/15/0116:0S Received; 08/16/0110:17 

Salinity 0.109 0.00100 g/kg(ppt) IHl701S 08/17/01 08/17/01 

MW-5 (B1H0380-03) Water Sampled: 08/15/0116:15 Received: 08/16/111 10:17 

Salinity 0.197 0.00100 g/kg(ppt) IH1701S 08/17/01 08/17/01 

MW-6 (B1Hll3811-04) Water Sampled: 08/15/0116:25 Received: 08/Hi/0110:17 

Salinity 0.985 0.00100 g/kg(ppt) 1 lH1701S 08/17/01 08/17/01 

MW-9 (B1H0380-0S} Water Sampled: 08/15/0116:35 'Received: 08/l6/01111:t7 

Salinity 0.944 0.00100 g/kg(ppt) 1Hl7015 08/17/01 08/17/01 

MW-2 (BlHll3110-06) Water Sampled: 08/lS/0116:45 Received: 08/16/0110:17 

Salinity 0.994 0.00100 g/kg(ppt) I 1Hl701S 08/17/01 08/17/01 

Reported: 

08/17/01 11:59 

Method 

SM2520 

SM2520 

SM 2520 

SM2S20 

SM2520 

SM2520 

Notes 

The results in Jhis report apply to the samples analyzed in accordance with the 
chain of custody doc11mem. This analytical report must be reproduced in its 
entirety. 

Kirk Gendron For Scott A. Woennan, Project MaIJagcr 
Page 2 of 4 



Kennedy/Jenks Consultants 

S30 S. 336th Street 
Federal Way WA/USA, 98003 

Project: Tacoma Metals 

Project Number: 996098.00 
Project Manager: Amanda Aldersley 

Reported: 

08/17/01 11:59 

Conventional Chemistry Parameters by APHA/EP A Methods - Quality Control 
North Creek Analytical - Bothell 

Reporting Spike Source %REC RPO 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch 1B17015: Prepared 08/17/01 Using General Preparation 

Blank (1Hl7015-BLK1) 
Salinity ND 0.00100 

LCS (1Bl70l5-BS1) 
Salinity 36.S 0.00100 

LCS Dup (lH17015-BSDl) 
Salinity 34.4 O.OOIOO 

Duplicate (1Hl701S-DUP1) 

Salinity 0.159 0.00100 

North Creek Analytical - Bothe11 

~~j,~?~-
Kuk Gendron For Scott A. Woerman, Project Manager 

g/kg (ppt) 

g/kg (ppt) 35.0 104 70-l30 

g/kg (ppt) 35.0 98.3 70-130 5.92 200 

Source: B1H0380-0l 
g/kg (ppt) 0.152 4.50 25 

The results in this repon apply to the samples analyzed vi accordance with the 
chain of cu#ody document. This analytical repon must be reproduced in its 
entirety. 

Page 3 of 4 



Kennedy/Jenks Consultants 
530 S. 336th Street 
Federal Way WA/USA, 98003 

DET Analyte DETECTED 

Project: Tacoma Metals 
Project Number: 996098.00 

Project Manager: Amanda Aldersley 

Notes and Definitions 

Reported; 
08/17/0111:59 

ND Analyte NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

RPD Relative Percent Difference 

Kirk Gendron For Scott A. Woerman. Project Manager 

The results in tflis report apply to the samples anal~ed in accordance with the 
chain of custody document. This analytical report must be reproduced in its 
entirety. 

Page 4 of 4 
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Appendix M 

Surface Water Analytical Reports 
and Chain-of-Custody Documents 



Analytical Resources, Incorporated 
Ana lytical Chemists and Consultants 

March 27, 2001 

Ty Schreiner 
Ke1medy Jenks Consultants 
530 South 336th Streel 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: CV82 

Dear Mr. Schreiner: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. One water sample was received in good condition on March 13, 2001. 
The sample was analyzed for PAH referencing GC/MS-SIM, PCBs referencing EPA 8082, 
and total and dissolved metals referencing EPA 6010/7471. Total diesel and motor oil range 
hydrocarbons were determined referencing WDOE method NWTPH-Dx. 

In the NWTPH-Dx analysis, the sample ·has a pattern in the motor oil range that does not 
match the typical motor oil peak pattern. Could possibly be a mixture of motor oil and a 
lighter oil. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at AR!. If 
you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

t"\ ~ <~\r,cMti : ·--~~y ,1 

Project mange 

SS/ss 
Enclosures 

CC: Jodi Brundage, Kennedy Jenks Consultants, Federal Way, WA 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



'.,u I \. '--"' 

0(--3Z,3 tD 
1

0\-321~ C \/BZ- 1.a,.. 
Chain of Custody Record & Laboratory Analysis Request " 

P::tge .J_ of _l Turn Around Requested: ~ 

Report to:~ ~t2;f::::,\~ ProjName: ~~ Analyses Requested 

Company: ~~\/ /~'t.,~ Proj Number: qt\lt>Olt ~ , C"t) 

~' ~ ~:s ~ ? 
Address:~~ $. 7>~"""- .s.r- Sampler. ~ Cf-..,1 l '" !J :' i ~ ~U~ ~ vJA Pi..0ct> ~ 

~ ~ :f' 
Phone: '}f;":, ~14 osS5' '-- \j\ 

Shipping Method: ~~ 0 ·:c ~ Fax: y;-~ ~1., 3'4-:$' AirBill: u I ~ i "'I A,: ~ 
Sample Sample Sample No Con· 

* Sample ID Date Time Matrix tainers 

sw- l ~?:/o l \\ :4-'$' ~ s- ')( v; "' )( X 

-
Relinquishe~ Relinquished: Relinquished: 

(Signature) ~ - ~ (Signature) (Signature) 

Printed name: '-,I Printed name: Printed name: 

.JoD,-e: ~ •1..A--< J 

Company: 

kl ~ 
V Company; Company: 

Date: ... 

~!\'?::> ! 0 \ 

Time: 

l:3'0~ 
Date: Time: Date: Time: 

[\ 

IPel ?fjQ( '.I 'Av Received by: Received by: 

/1 

11~~ntJe({)~ Printed nari'ie: Printed name: 

_ ~,npany· 

}~ 
Company: Company: 

Date:5 / / c;//Jlme)4 [0 
Date: Time: Date: Time: 

I 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
400 Ninth Avenue North 
Seattle, WA 98109-4708 
206-621-6490 206-621-7523 (fax) 

Notes/Comments 

~~Pl,>vtZf~ 

(v\:er~ 

~ 

~18,A.") 

~'--~ 

Special Instructions/Notes 

I 
I 

I 

I 

I 

Number of Coolers: 

C-Ooler Temp(s): 

COC Seals Intact? 

Bottles Intact? 



SIM SURROGATE RECOVERY SUMMARY 

Matrix: Water QC Report No: CV82-Kennedy Jenks Consultants 

Project: Tacoma Metals 

Client ID MNP 

Method Blank 91% 

Lab Control 93% 

SW-1 87% 

(MNP) = dl0-2-Methylnaphthalene 
(DBA) = d14-Dibenz(a,h)anthracene 

996098.00 

OBA 

86% 
84% 

74% 

LCS/MB LIMITS 

(30-160} 

(30-160) 

(Present limits for LCS/MB are advisory only) 

D Surrogate Compound diluted out 

Page 1 for CV82 FORM-II 8270-SIM 

TOT 
OUT 

0 

0 

0 

QC LIMITS 

(30-160} 

(30-160} 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV82MB 
LIMS ID: 01-3273 
Matrix: Water 

QC Report No: CVS2-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:'f'Yl.v 
Reported: 03/20/01 

996098. 00 
Date Sampled: NA 

Date Received: NA 

Date extracted: 03/15/01 
Date analyzed: 03/16/01 15:42 

Instrument: FINNS 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Analy te 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 

Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h}anthracene 
Benzo(g,h,i}perylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 90 . 7% 
dl4-Dibenzo(a,h)anthracene 86.0% 

FORM-1 

u g /L 
0.10 U 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: SW-l 
PNAs by selected Ion Monitoring GC/MS 

Lab Sample ID: CVB2A 
LIMS ID: 01-3273 
Matrix: Water 

QC Report No: CVB2-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: '\VL_.J 
Reported: 03/20/01 

996098.00 
Date Sampled: 03/13/01 

Date Received: 03/13/0l 

Date extracted: 03/15/0l 
Date analyzed: 03/16/01 16:47 

Instrument: FINNS 

Sample Volume: 500 mL 
Final Extract' Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Analy te 
91-20-3 
91-57-6 
208-96'-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k}fluoranthene 
Benzo(a}pyrene 
Indeno(l,2,3-cd}pyrene 
Oibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 86.7% 
dl4-Dibenzo(a,h)anthracene 74.0% 

FORM-1 

u g /L 
0.63 
0.33 
0.33 
0.37 
0.36 
0.99 
0.81 
2.0 
2.1 

0.71 
1.8 
l.O 
1.2 
1. 0 

0.71 
0.20 
0.59 
0.39 

ANALYTICAL. 
RESOURCES . 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PNA's by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV82LC 
LIMS ID: 01-3273 
Matrix: Water 

QC Report No: CV82-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~ 
Reported: 03/20/01 

LABORATORY CONTROL SAMPLE 
Extracted: 03/15/01 
Analyzed: 03/16/01 

CONSTITUENT 

Phenanthrene 
Chrysene 
Benzo(k}fluoranthene 

Values reported in ug/L 

SPIKE 
VALUE 

2.69 
2.41 

2.46 

996098.00 

SPIKE 
AMT 

3.00 
3.00 

3.00 

Spike Blank Surrogate Recovery 

dl0-2-Methylnaphthalene 
d14-Dibenzo(a,h)anthracene 

FORM-III 

93.3% 
84.0% 

% 

RECOVERY 

89.7% 
80.3% 
82.0% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



WATER AROCLOR SURROGATE SUMMARY 

Matrix: Water QC Report No: CV82 
Project: Tacoma Metals 

996098.00 

LIMS ID 

01-3273MB 
01-3273SB 
01-3273 

Lab ID 

031901MB 
031901SB 
CV82A 

(TCMX) 

(DCBP) 

Client .ID 

Method Blank 
Lab Control 
SW-1 

Tetrachloro-rn-xylene 
Decachlorobiphenyl 

TCMX # 

68.0% 
63.0% 
67.5% 

QC LIMITS 

(34-112) 
(22-139) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CV82 FORM-II PCB 

DCBP # 

68.0% 
61.0% 
45.5% 

ANALYTICAL. 
RESOURCES g 
INCORPORATED 

TOT OUT 

0 
0 

0 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: CV82MB 
LIMS ID: 01-3273 
Matrix: Water 

QC Report No: CV82-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: C ~r / 
Reported: 03/23/01 fo,) "l 

Date extracted: 03/19/01 
Date analyzed: 03/20/0l 22:53 
Instrument ID: ECD3 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

CAS Number 

12674-11-2 
S3469-21-9 
12672-29-6 
11097-69-1 
11096-82-S 
11104-28-2 
11141-16-5 

996098.00 
Date Sampled: NA 

Date Received: NA 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

Reported in Total ug/L 

Analy te Value 

Aroclor 1016 1. 0 u 
Aroclor 1242 1. 0 u 
Aroclor 1248 1.0 u 
Aroclor 1254 1.0 u 
Aroclor 1260 1.0 u 
Aroclor 1221 2.0 u 
Aroclor 12.32 1.0 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

69.0% 
68.0% 

No 
No 

Yes 
Yes 

1:1 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL •·= 
RESOURCES ~ 
INCORPORATED 



ORGANXCS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: SW-1 

Lab Sample ID: CV82A 
LIMS ID: 01-3273 
Matrix: Water 

QC Report No: 
Project: 

CV82-Kennedy Jenks Consultants 

Tacoma Metals 
996098.00 

Date Sampled: 03/13/01 

Date Received: 03/13/01 

Data Release Authorized: Cl-t I 
Reported: 03/23/01 1/>~[Vl 

Date extracted: 03/19/01 GPC Cleanup: No 

Date analyzed: 03/21/01 00:03 Florisil Cleanup: No 

Instrument ID: ECD3 Acid Cleanup: Yes 

Sample Amount: 500 mL Sulfur Cleanup: Yes 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 
53469-21-9 Aroclor 1242 
12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 
11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

45.5%" 
67.5%" 

1.0 u 
1.0 u 
1.0 u 
2.7 
2.1 
2.0 u 
1. 0 u 

1:1 

J Indicates an estimated value when that result is less than the 

calculated detection limit. 
E Indicates a value above the linear range of the detector. 

Dilution Required 
S Indicates no value reported due to saturation of the detector. 

D Indicates the surrogate was diluted out. 
a Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-l PCB 

ANALYTICAL . 
RESOURCES 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by METHOD 8080 

Lab Sample ID: CV82SB 
LIMS ID: 01-3273 

Matrix: Water 

QC Report No: CV82-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized:~~ { 
Reported: 03/23/Dl ')/i,,1 "l 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

Values reported in ug/L 

LABORATORY CONTROL SAMPLE RECOVERY 
Date extracted: 03/19/01 

SPIKE 
VALUE 

7.61 

SPIKE 
AMT 

10.l 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM-III 

61.0% 

63.0% 

't 
RECOVERY 

75.5% 

ANALYTICAL . 
RESOURCES g 
INCORPORATED 



Matrix: 

LIMS ID 

01-3273MB 
01-3273LC 
01-3273 

TOTAL DIESBL HYDROCARBONS COMPOUND SUMMARY 

Water QC 

Lab ID Extracted Client ID MeArach 

032001MB 03/16/01 Method Blank 1.07% 
03200lLC 03/16/0l Lab Contr ol 91% 
CV82A 03/16/01 SW-1 95% 

(MeArach) = Methylarachidate 

Control Sample 

QC LIMITS QC LIMITS 
(65-118) (54 - 133) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D system Monitori ng Co_mpound diluted out 

Report No: 

TOT OUT 

0 
0 
0 

Page 1 f or CV82 

FORM-II TPRD 

CV82 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 
and Motor Oil ANALYTICAL. 

RESOURCES~ 
INCORPORATED 

Lab ID: 01-3273 
Matrix: Water 

QC Report No: CV82-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 03/13/01 

Data Release Authorized:(µ/ 
Reported: 03/23/01 '$h·j[~ 

Lab I!> Sample ID 

CV82MB Method Blank 
CV82A SW-1 

Date Date 

Extracted Analy~ed 

03/16/01 03/20/01 
03/16/01 03/20/01 

Surrogate is Methyl-Arachidate. 

Dilution 

Factor 

1:1 
1:1 

Diesel 

Range 

0.25 u 
1.8 

"HC 

ID 

NO 

Motor Oil 

Range 

0.50 U 

2.9 

surr 
Rec 

107% 
95.0%' 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 

values reported in ppm (mg/LJ 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit. 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank . 

FORM-1 TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
.NWTPHD Range Cl2 to C24 by GC/FID 

ANALYTICAL . 
RESOURCES 
INCORPORATED 

Lab Sample ID: CV82SB 
LIMS ID: 01.-3273 
Matrix: Water 

QC Report No: CV82-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized: l lit I 
Reported: 03/23/01. 'J h,'} II{ 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Extracted: 03/16/01 
Analyzed 03/20/01 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 91.0% 

Values reported in parts per million (mg/L) 

SPIKE 
FOUND 

2.50 

FORM-III 

996098.00 

SPIKE 
ADDED 

2.SO 

\ 
RECOVERY 

100%-



INORGANICS ANALYSIS DATA SHEET Sample No: 

TOTAL METALS 

Lab Sample ID: CV82MB QC Report No: 

LIMS ID: 01-3273 Project: 

Matrix: Water 
Date Sampled: 

Date Received: 

Data Release Authorized: ~", 
Reported: 03/22/01 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

3010A 03/16/01 6010B 03/20/01 7440-38-2 

3010A 03/16/01 6010B 03/20/01 7440-39-3 

3010A 03/16/01 60108 03/20/01 7440-43-9 

3010A 03/16/01 6010B 03/20/01 7440-47-3 

3010A 03/16/01 6010B 03/20/01 7440-50-8 

3010A 03/16/01 6010B 03/20/01 7439-92-l 

7470 03/16/01 7470 03/19/01 7439-97-6 

3010A 03/16/01 6010B 03/20/01 7782-49-2 

3010A 03/16/01 6010B 03/20/01 ·1440-22-4 

l.f Analyte '.mdetected at given RL 

RL Reporting Limit 

FORM-I 

Method Blank 

ANALYTICAL •-~ 
RESOURCES~ 
INCORPORATED 

CV82-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

NA 
NA 

Analyte RL mg/L 

Arsenic 0.05 0.05 u 
Barium 0.003 0.003 u 
Cadmium 0.002 0.002 u 
Chromium 0.005 0.005 u 
Copper 0.002 0.002 u 
Lead 0.02 0.02 u 
Mercury 0.0001 0.0001 u 
Selenium 0.05 0.05 u 
Silver 0.003 0.003 u 



INORG.ANICS ANALYSIS DATA SHEET Sample No: 

TOTAL METALS 

Lab Sample ID: CV82A QC Report No: 

LIMS ID: 01-3273 Project: 

Matrix: Water 
Date Sampled: 

Date Received: 

Data Release Authorized: ~--,, 
Reported: 03/22/01 

Prep Prep Anal.ysis Analysis 

Meth Date Method Date CAS Number 

3010A 03/16/01 6010B 03/20/01 7440-38-2 

3010A 03/16/01 6010B 03/20/01 7440-39-3 

3010A 03/16/01 6010B 03/20/01 7440-43-9 

3010A 03/16/01 6010B 03/20/01 7440-47-3 

3010A 03/16/01 6010D 03/20/01 7440-50-8 

3010A 03/16/01 6010B 03/20/01 7439-92-1 

7470 03/16/01 7470 03/19/01 7439-97-6 

3010A 03/16/01 6010B 03/20/01 7782-49-2 

3010A 03/16/01 6010B 03/20/01 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

SW-1 

ANALYTICAL. 
RESOURCES 
INCORPORATED 

CV82-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 
03/13/01 
03/13/01 

Analyte RL mg/L 

Arsenic 0.05 0.05 u 
Barium 0.003 0.175 

cadmium 0.002 0.008 

Chromium 0.005 0.127 

Copper 0.002 2.07 

Lead 0.02 8.09 

Mercury 0.0001 0.0094 

Selenium 0.05 0.05 u 
Silver 0.003 0.006 



~NORGANIC ANALYSIS DATA SHEET 

DISSOLVED METALS 

Sample No: Method Blank 

ANALYTICAL ~ 
RESOURCES \g, 
INCORPORATED 

Lab Sample ID: CV82MB 
LIMS ID: 01-3274 

Matrix: Water 

QC Report No: CV82-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release Authorized:~~ 
Reported: 03/22/01 

Prep Prep Analysis Analysis 

Meth Date Method Date 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

7470 03/16/01 7470 03/19/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

CAS Number 

7440-38-2 

7440-39-3 
7440-43-9 

7440-47-3 

7440-50-8 

7439-92-1 

7439-97-6 
7782-49-2 

7440-22-4 

U Analyte undetected at g.i.ven RL 

RL Reporting Limit 

FORM-I 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL mg/:C. 

o.os 0.05 u 
0.003 0.003 u 
0.002 0.002 u 
0.005 0.005 u 
0.002 0.002 u 
0.02 0.02 u 

0.0001 0.0001 u 
o.os 0.05 u 

0.003 0.003 u 



INORGANIC ANALYSIS DATA SHEET 

DISSOLVED METALS 

Sample No: SW-1 (D} 

ANALYTICAL fa. 
RESOURCES 'f/1!/ 
INCORPORATED 

Lab Sample ID: CV82B 
LIMS ID: 01-3274 
Matrix: Water 

QC Report No: CV82-Kennedy Jenks Consultants 

Project: Tacoma Metals 
996098.00 

Date Sampled: 03/13/01 
Date Received: 03/13/01 

Data Release Authorized: ~ 
Reported: 03/22/01 

Prep Prep Analysis Analysis 

Meth Date Method Date 

6010 03/16/01 6010 03/21/01 

6010 03/16/01 6010 03/21/01 

6010 03/16/01 6010 03/21/01 

6010 03/16/01 6010 03/21/01 

6010 03/16/01 6010 03/21/01 

6010 03/16/01 6010 03/21/01 

7470 03/16/01 7470 03/19/01 

6010 03/16/01 6010 03/21/01 

6010 03/16/01 6010 03/21/01 

CAS Number 

7440-38-2 
7440-39-3 
7440-43-9 
7440-47-3 
7440-50-8 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL mg/L 

0.05 0.05 u 
0.003 0.012 

0.002 0.002 u 
0.005 o.oos u 
0.002 0.090 

0.02 0.02 U 

0.0001 0.0001 u 
0.05 0.05 u 

0.003 0.003 u 



INORGANICS ANALYSIS DATA SHBET 

TOTAL METALS 

Lab Sample ID: CV82LCS 

LIMS ID: 01-3273 
Matrix: Water 

Data Release Authorized:~~ 
Reported: 03/22/01 

QC Report No: CV82-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike % 

Analyte mg/L Added Recovery 

Arsenic I. 78 2.00 89.0% 

Barium 1.77 2.00 88.5% 

Cadmium 0.434 0.500 86.8% 

Chromium 0.436 0.500 87.2% 

Copper 0.441 0.500 88.2% 

Lead 1. 77 2.00 88.5% 

Mercury 0.0019 0.0020 95.0% 

Selenium 1. 78 2.00 89.0% 

Silver 0.441 0.500 88.2% 

'Q' codes: N = control limit not met 

Control Limits: 80-120% 

FORM-VII 

Q 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



INORGANICS ANALYSIS DATA SHEET 
DISSOLVED METALS 

Lab Sample ID: CV82LCS 
LIMS ID: Ol-3274 

Matrix: Water 

QC Report No: CV82-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized: 

Reported: 03/22/01 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike % 

Analyte mg/L Added Recovery 

Arsenic 2.08 2.00 104% 

Barium 2.02 2.00 101% 

Cadmium 0.524 o.soo 10S% 

Chromium 0.506 o.soo 101% 

Copper 0.507 0.500 101% 

Lead 2.08 2.00 104% 

Mercury 0.0019 0.0020 95.0% 

Selenium 2.10 2.00 105% 

Silver 0.514 0.500 103% 

.. 

'Q' codes: N = control limit not met 
NA Not applicable - analyte nol spiked 

Control Limits: 80-120% 

FORM-VII 

Q 

ANALYTICAL liiJA. 
RESOURCES~ 
INCORPORATED 



9 Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

March 27, 2001 

Ty Schreiner 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals/ ARI Job: CV89 

Dear Mr. Schreiner: 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. One water sample was received in good condition on March 14, 2001. 
The sample was analyzed for P AH referencing GC/MS-SIM, PCils referencing EPA 8082, 
and total and dissolved metals referencing EPA 6010/7471. Total diesel and motor oil range 
hydrocarbons were determined referencing WDOE method NWTPH-Dx. 

In the NWTPH-Dx analysis, the peak pattern shows sample maybe a weathered diesel and 
lube oil. 

The metals samples were batched with CV82. Please see that report for associated QC data 
sheets. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. If 
you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

~~ 
Project manger 

SS/ss 
Enclosures 

CC: Jodi Brundage, Kennedy Jenks Consultants, Federal Way, WA 
RECEIVED 

MAR 2 3 2001 
K/J Federal Way 

K/J No/File------
Roma---- -----Retum To/By ______ _ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621-6490 • 206-621-7523 fax 



~)llp -tOOI-?? I 

6 \ ~ e Analytical Resources, Incorporated 
• • Analytical Chemists and Consultants 

Cham of Custody Record & Laboratory Analysis Request 400 Ninth Avenue North 
t i Seattle, WA 98109-4708 

P,::ige _i_ of -1.. Tum Around Requested: ~ 206-621-6490 206-621-7523 (fax) 

Report to: n SL-,~' ~-.r ProjNarne: ~..,~ ~( '.::, ~ Analyses Requested Notes/Comments 

Company: ~ "<-4 J~<.; Proj Number: q °? Lt:?DC( 0 · OD- ~ 0 /'\ 
~ e,. "" 

Address:S"3o '> .. s i t!sT" )- J.: Sampler: J \) Ill 
\ti 

--FLJ.~ w~ V,A q e oc'> {1' i~ -...) II'! 
~- "' 

Phone: :l-S~ to"74o.:rSS- L-c> \,v'V\. ~ 
J, ~ 0 ,J) 

Shipping Method: ~f 1/1 t I -
Fax: -:ls:'"3 qk"Z... 3A '3>~ AirBill: 

il 
1: 1 J 

Sample Sample Sample No Con- {1 t ~ 0... 
~ 

Sample ID Date Time Matrix tainers I 

G~-1- ?A:?>A>, t.' 4'S' w~ ~ ·-x: ~ )C ~ )c ) .. ·"' DlSISDL\/8'> 
.'-'\~S' 

\IV~ 

V1-~ 
Pl~ 

Relinquished: Relinquished: Special Instructions/Notes 

? (Signature) (Signature) 

Prtnted name: Printed name: Printed name: 

...)-'t:-0~~ ~v ............. A.., ....JI--, 

Company: Company: Company; 

\L../ 5 
Time: Date: Time: Date: Time: .. 

.q; 0-0 

Received by: Received by: 

Printed name: Printed name: 

Company: Number of Coolers: 

Cooler Temp(s): 

Date: Time: Date: Time: COC Seals Intact? 

Bottles Intact? 



ORGANIC COMPOUND 
DATA REPORTING QUALIFIERS 

U Indicates the compound was undetected at the reported 
concentration. (Same as ND}. 

ANALYTICAL @ 
RESOURCES ~ 
INCORPORATED 

J Indicates an estimated concentration when the value is less than 
the calculated reporting limit. 

D Indicates the surrogote/spike(s) was not detected, due to 
dilution of extract. 

l'~R Indicates the surrogate recovery cannot be reported due to 
matrix interference. 

E Indicates a value above the linear range of the detector. 
Sample dilution required. 

S Indicates no value reported due to saturation of the detector. 
Sample dilution required. 

NA Indicates compound not analyzed for. 

M Indicates an estimated value of analyte found and confirmed by 
analyst but with low spectral match. 

B Indicates possible/probable blank contamination. Flagged 
when the analyte is detected in the blank as well as the 
sample. 

Y Indicates raised reporting limit due to background interference or 
to activity on the instrument. Compound is still not detected at or 
above the raised level. 



SIM SURROGATE RECOVERY SUMMARY 

Matrix: Water QC Report No: CV89-Kennedy/Jenks Consultants 
Project: Tacoma Metals 

Client ID MNP 

Method Blank 91% 

Lab Control 93% 

SW-2 86% 

(MNP) dl0-2-Methylnaphthalene 
(DBA) = dl4-Dibenz(a,h)anthracene 

996098.00 

OBA 

86% 
84% 

64% 

LCS/'l!IB LIMITS 

(30-160) 

(30-160) 

(Present limits for LCS/MB are advisory only) 

D Surrogate Compound diluted out 

Page 1 for CV89 FORM~II 8270-SIM 

TOT 
OU'!' 

0 

0 

0 

QC LIMITS 

{30-160) 
(30-160) 

ANALYTICAL /&\ 
RESOURCES 'f!I!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: Method Blank 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV89MB 
LIMS ID: 01-3376 
Matrix: Water 
Data Release Authorized:~ 
Reported: 03/20/01 

QC Report No: CV89-Kennedy/Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

Date extracted: 03/15/01 Sample Volume: 500 mL 
Date analyzed: 03/16/01 15:42 

Instrument: FINNS 
Final Extract Volume: 
Cone/Dilution Factor: 

CAS Number Analyte 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-SS-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Dibenzofuran 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 90.7% 
dl4-Dibenzo(a,h)anthracene 86.0% 

FORM-1 

u g/L 
0.10 U 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 

0.50 mL 
1:l 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



·ORGANICS ANALYSIS DATA SHEET Sample No; SW-2 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV89A 
LIMS ID: 01-3376 
Matrix: Water 

QC Report No: CV89-Kennedy/Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:·.~ 
Reported: 03/20/01 

996098.00 

Date Sampled: 03/13/01 
Date Received: 03/14/01 

Date extracted: 03/15/01 
Date analyzed: 03/16/01 17:20 

Instrument: FINNS 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cane/Dilution Factor: l:l 

CAS Nwnber Anal:i::te u g /L 

91-20-3 Naphthalene 0.12 

91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.15 

86-73-7 Fluorene 0.10 

85-01-8 Phenanthrene 0.24 

120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.26 

129-00-0 Pyrene 0.17 

56-55-3 Benzo(a)anthracene 0.08 J 

218-01-9 Chrysene 0.11 

205-99-2 Benzo(b}fluoranthene 0.10 u 
207-08-9 Benzo(k}fluaranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(9,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.08 J 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 86.0% 
dl4-Dibenzo(a,h)anthracene 64.3% 

FORM-1 

ANALYTICAL ,& 
RESOURCES 'fl!!!/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEEX 
PNA'G by Selected Ion Monitoring GC/MS 

Lab Sample ID: CV89LC 
LIM$ ID: 01-3376 
Matrix: Water 

Data Release Authorized:~ 
Reported: 03/20/01 

LABORATORY CONTROL SAMPLE 
Extracted: 03/15/01 
Analyzed: 03/16/01 

CONSTITUENT 

Phenanthrene 
Chrysene 
Benzo(k}fluoranthene 

values reported in ug/L 

QC Report No: 
Project: 

SPIKE 
VALUE 

2.69 
2.41 
2.46 

CV89-Kennedy/Jenks Consultants 
Tacoma Metals 
996098.00 

SPIKE % 

AMT RECOVBRY 

3.00 89.7% 
3.00 80.3% 
3.00 82.0%' 

Spike Blank Surrogate Recovery 

dl0-2-Methylnaphthalene 
dl4-Dibenzo(a,h)anthracene 

FORM-III 

93 . 3% 
84.0% 

ANALYTICAL (& 
RESOURCES~ 
INCORPORATED 



WATER AROCLOR SURROGATE SUMMARY 

Matrix: Water QC Report No: CV89 
Project: Tacoma Metals 

996099.00 

LIMS ID 

Ol-3376MB 
Ol-3376SB 
01-3376 

Lab ID 

031901MB 
03l901SB 
CV89A 

Client ID 

Method Blank 
Lab Control 
SW-2 

(TCMX) = Tetrachloro-m-xylene 
(DCBP) = Decachlorobiphenyl 

TCMX # 

68.0% 
63.0% 
71.5% 

QC LIMITS 

(34-112) 

(22-139) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for CV89 P'ORM-J:I PCB 

DCBP ft 

68.0% 
61.0% 

52.0% 

ANALYTICAL . 
RESOURCES 
INCORPORATED 

TOT OUT 

0 

0 

0 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No; Method Blank 

Lab Sample ID: CV89MB 
LIMS ID: 01-3376 
Matri:<.: Water 

QC Report No: CVB9-Kennedy/Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:{. t.\ / 
Reported: 03/23/01 j/>!w"t 

Date extracted: 03/19/01 
Date analyzed: 03/20/01 22:53 
Instrument ID: ECD3 
Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

996098. 00 
Date Sampled: NA 

Date Received: NA 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

Reported in Total ug/L 

Analy te Value 

Aroclor 1016 1. 0 u 
Aroclor 1242 1. 0 u 
Aroclor 124B 1. 0 u 
Aroclor 1254 1.0 u 
Aroclor 1260 l. 0 u 
Aroclor 1221 2.0 u 
Aroclor 1232 1.0 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

68.0% 

68.0% 

No 
No 
Yes 
Yes 

1:1 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences . 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL lil\ 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
.PCB by GC/BCD 

Sample No: SW-2 

Lab Sample ID: CV89A 
LIMS ID: 01-3376 
Matrix: Water 

QC Report No: 
Project: 

CV89-Kennedy/Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: 03/13/01 
Date Received: 03/14/01 

Data Release Authorized: CffA/ 
Reported: 03/23/01 1/f~"i 

Date extracted: 03/19/01 GPC Cleanup: No 

Date analyzed: 03/21/01 00:38 Florisil Cleanup: No 

Instrument ID: ECD3 Acid Cleanup: Yes 

Sample Amount: 500 mL Sulfur Cleanup: Yes 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 1.0 

53469-21-9 Aroclor 1242 1.0 

12672-29-6 Aroclor 1248 1.0 

11097-69-1 Aroelor 1254 1.0 

11096-82-5 Aroclor 1260 1.0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1.0 

PCB-Aroelor Surrog ate Recovery 

Decachlorobiphenyl 
Tetrachlorornetaxylene 

Data Qualifiers 

52.0% 
71.5% 

u 
u 
u 

u 
u 
u 

1:1 

J Indicates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates the surrogate was diluted out. 
u Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-l PCB 

ANALYTICAL ,'i&\ 
RESOURCES 'f!'I/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by METHOD 8080 

Lab Sample ID: CV89SB 
LIMS ID: 01-3376 
Matrix: Water 

QC Report No: CV89-Kennedy/Jenks Consultants 
Project: Tacoma Metals 

996098.00 

l/~ 
Data Release Authorized: ~f~J/u1 
Reported: 03/23/01 1 ·1 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

Values reported in ug/L 

LABORATORY CONTROL SAMPLE RECOVERY 
Date extracted: 03/19/01 

SPIKE 
VALUE 

7.61 

SPIKE 
AMT 

10.l 

Aroclor Surrogate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM-III 

61.0% 
63.0% 

% 

RECOVERY 

75.5% 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



Matrix: 

LIMS ID 

01-3376MB 
Ol-3376LC 
01-3376 

Page 1 for 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

Water QC Report No: CV89 

Lab ID Extracted Client ID MeArach 

032001MB 03/16/01 Method Blank 107% 

03200lLC 03/16/01 Lab Control 91% 

CV89A 03/16/01 SW-2 57% 

(MeArach) ~ Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(65-118} (54-133} 

# Column ta be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

CV89 

FORM-II TPHD 

TOT OUT 

0 

0 
0 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



TOTAL DIESEL RANGE KYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FID 
and Motor Oil ANALYTICAL . 

RESOURCES~ 
INCORPORATED 

Lab ID: 01-3376 
Matrix: Water 

QC Report No: CV89-Kennedy/Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Received: 03/14/01 

Data Release Authorized: C II, 

Reported: 03/23/01 1b.J/'vt 

Lab ID Sample ID 

CV89MB Method Blank 
CVB9A SW-2 

Date Date 

Extracted Analyzed 

03/16/01 03/20/01 
03/16/01 03/21/01 

Surrogate is Methyl-Arachidate. 

Dilution 

Factor 

1:1 
1:1 

Diesel •HC 

Range ID 

0.25 U 
2.0 NO 

Motor Oil 

Range 

0.50 U 
2.6 

Surr 

Rec 

107% 
57.0% 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 
Values reported in ppm (mg/L) 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

u Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit . 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank . 

FORM-l TPHD 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 

ANALYTICAL/& 
RESOURCES \gl 
INCORPORATED 

Lab Sample ID : CV89SB 
LIMS ID: 01 - 3376 
Matrix: Water 

QC Report No : CVB 9-Kennedy/Jenks Consultants 
Pr oject: Tacoma Metals 

Data Release Authorized: 
Reported : 0 3 /23/0 l 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Extracted: 03/16/01 
Analyzed 03/20/01 

CONSTITUENT 

Diese l Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 91.0% 

Values reported in parts per mil lion (mg/L) 

SPIKE 
FOUND 

2.50 

FORM-III 

996098.00 

SPIKE 
ADDED 

2.50 

\ 
RECOVERY 

100% 



ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET Sample No: SW-2 

TOTAL METALS 

Lab Sample ID: CV89A QC Report No: CV89-Kennedy/Jenks Consultants 

LIMS ID: 01-3376 Project: Tacoma Metals 

Matrix: Water 996098.00 

Date Sampled: 03/13/01 

uate Received: 03/14/01 

Data Release Authorized:~~ 
Reported: 03/22/01 

Prep Prep Analysis Analysis 

Metb. Date Method Date CAS Number Analyte RL mg/L 

3010A 03/16/01 6010B 03/20/01 7440-38-2 Arsenic 0.05 0.05 u 
3010A 03/16/01 6010B 03/20/01 7440-39-3 Barium 0.003 0.057 

3010A 03/16/01 6010B 03/20/01 7440-43-9 Cadmium 0.002 0.008 

3010A 03/16/01 6010B 03/20/01 7440-47-3 Chromium 0.005 0.007 

3010A 03/16/01 6010B 03/20/01 7440-50-8 Copper 0.002 0.410 

3010A 03/16/01 6010B 03/20/01 7439-92-1 Lead 0.02 0.25 

7470 03/16/01 7470 03/19/01 7439-97-6 Mercury 0.0001 0.0007 

3010A 03/16/01 6010B 03/20/01 7782-49-2 Selenium 0.05 0.05 u 
3010A 03/16/01 6010B 03/20/01 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 



INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Lab Sample ID: CV89B 
LIMS ID: 01-3377 
Matrix: Water 

Sample No: SW-2 (D) 

QC Report No: CV89-Kennedy/Jenks Consultants 
Project: Tacoma Metalc 

996098.00 

Date Sampled: 03/13/01 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

Date Received: 03/14/01 

Data Release Authorized: ~~ 
Reported: 03/22/01 

Prep Prep Analysis Analysis 

Meth Date Method Date 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 6010 03/20/01 

7470 03/16/01 7470 03/19/01 

6010 03/16/01 6010 03/20/01 

6010 03/16/01 60J.O 03/20/01 

CAS Number 

7440-38-2 

7440-39-3 
7440-43-9 
7440-47-3 

7440-50-8 
7439-92-1 

7439-97-6 
7782-49-2 
7440-22-4 

U Analyte undetected at given RL 

RL Repcrting Limit 

FORM-I 

Analyte RL mg/L 

Arsenic 0.05 0.05 u 
Barium 0.003 0.035 

Cadmium 0.002 0.008 

Chromium 0.005 0.005 u 
Copper 0.002 0.172 

Lead 0.02 0.02 u 
Mercury 0.0001 0.0001 
Selenium 0.05 0.05 u 
Silver 0.003 0.003 u 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

16, May, 2001 

Dean Malte 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

Project Name; 
Project Number: 
ARI Job: 

Dear Dean: 

Tacoma Metals 
996098.00 
DBII 

Please find enclosed sample custody records and final analytical results for the above 
referenced project. Two water samples were received in good condition on April 30, 2001 
with no discrepancies between the COC and sample containers. The cooler temperature was 
2.8 "C. 

The samples were analyzed for P AH referencing GC/MS-S1M, PCB 's by EPA 8082, 
NWTPH-Dx by Washington DOE methods and total and dissolved metals by EPA 
6010/7000 methods. 

No analytical complications were noted. Quality control analysis results are included for 
your review. Copies of the reports and all associated raw data will be kept on file at ARI. If 
you have any questions or require additional information, please contact me at your 
convemence. 

Sincerely, 
Analytical Resources, Inc. 

f~~ 
Pr~3!~ a:e:ger 
206-389-6167 

RECEIVED 

KiJ Federal Way 
K/J No!File,-------
Route---------Return To/By ______ _ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 20&-621-6490 • 206-621-7523 fax 



o\-W~~ 10 Ol-~3 \ 
Chain of Custody Record & Laboratory Analysis Request 

,.,"lge _j of.\- D 3 \ \ Turn Around Requested: b-n') 
9 

Report to: i':v::n.;~ ~~ Proj Name: ~f::..r.L. =~ ~ ~ Analyses Requested 

Company: \/ ~ • , L_,, \ ,. .u ( Proj Mumber: l'I ~ lP O vi 6 ., 0 0 /'\ 

Address: '$'3o ? ~ tp~S Sampler: 1 ~~ ~ ~ 
<;:, .A ~ tJ o.-~ t\ r.o-=> i?i 0 i~ 

i ' ~ l 
."" D ·J\ 

Phone: ·u;;;:> f>1 4 -o~ Shipping Method: ~-vi/ ~~ ' -..j .(\ 

Fax: 7 ,C"'t:, P} ,4:;,,, _:it\, °";?~ AirBill: 

~~ ·~e t 4 
ti) 
' 

Sample Sample Sample No Con- t i 
Sample ID Date Time Matrix tainers c. 'S. '2 

~w _, ' 4:/~o ;-,~ ~ 5" ~ \C V: ')(' \,.t' 

Sv-J,.. ')-- a/;,"-/ Ol ?,:'5~ ""~ ~ )r ">?' y )C )c 

Relinquished: Relinquished: 

(Signature) (Signature) 

Printed name: Printed name: 

Company: Company: Company: 

Date: Time: Date: Time: . 

Received by: Received by: 

Printed name: Printed name: 

Company: Company: 

Date: Time: Date: Time: 

Analytical Resources, Incorporated 
Analytical Chemists and Consultant~ 
400 Ninth Avenue North 
Seattle, WA 98109-4708 

206-621-6490 206-621-7523 (fax) 

Notes/Comments 

1>\ 56:DL.i,"S) 
lvt~l-3 

~ 
Yt-€:'.vt~ 
Vi~) 

Special Instructions/Notes 

Number of Coolers: 

Cooler Temp(s): 

COC Seals Intact? 

Bottles Intact? 



SLM SURROGATE RECOVERY SUMMARY 

Matrix: Water QC Report No: DB11-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

CJ.ient ID MNP DBA 

Method Blank 77% 94% 

Lab Control 80% 100% 

SW-1 80% s:n 
SW-2 75% 89% 

(MNP) 

(DBA) 

dl0-2-Methylnaphthalene 

LCS/MB LIMITS 

{30-160) 
{30-160) = dl4-Dibe~z(a,h)anthracene 

(Present limits for LCS/MB are advisory only) 

D Surrogate Compound diluted out 

Page 1 for DBll FORM-II 8270-SIM 

TO'l' 

OUT 

0 
0 
0 
0 

QC LIMITS 

(30-160) 
(30-160) 

ANALYTICAL /& 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No; Method Blank 

PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: DBllMB 
LIMS ID: 01-6828 
Matrix: Water 
Data Release Authorized~ 
Reported: 05/08/01 ' 

QC Report No: DBll-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 

Date extracted: 05/02/01 Sample Volume: 500 mL 

Date analyzed: 05/04/01 12:04 
Instrument: NTl 

Final Extract'. Volume: 
Cone/Dilution Factor: 

CAS Number Analy te u g /L 

91-20-3 Naphthalene 0.10 U 

91-57-6 2-Methylnaphthalene 0.10 U 

208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0.10 U 

86-73-7 Fluorene 0.10 U 

85-01-8 Phenanthrene 0.10 u 
120-12-7 Ant.hracene O.l.O u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene O. l.O u 
56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
20S-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i}perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Base/Neutral Surrogate Reco,rery 

dl0-2-Methylnaphthalene 77 . 0% 
d14-Dibenzo(a,h)anthracene 94.0% 

FORM-l. 

0.50 mL 
l:l 

ANALYTlCAL . 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: SW-1 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: DBllA 
LIMS ID: 01-6828 
Matrix: Water 

QC Report No: DBll-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~ 
Reported: OS/08/01 

996098.00 
Date Sampled: 04/29/01 

Date Received: 04/30/01 

Date extracted: OS/02/01 
Date analyzed: 05/04/01 13:03 

Instrument: NTl 

Sample Volume: 500 mL 

Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Analyte 
91-20-3 
91-57-6 
208-96-8 
83-32-9 
86-73-7 
SS-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 
132-64-9 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo{a)anthracene 
Chrysene 
Benzo{b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a}pyreue 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h}anthracene 
Benzo(g,h,i)perylene 
Dibenzofurau 

Base/Neutral Surrogate Recovery 
dl0-2-Methylnaphthalene 
d14~Dibenzo(a,h)anthracene 

FORM-1 

79 . 7% 
83.3% 

u g/L 
0.50 
0.24 
0.24 
0.33 
0.27 
0.74 
0.69 
1.1 
1.2 

0.34 
1.4 

0.73 
o. 70 
0.44 
0.36 
0.12 
0.36 
0.29 

ANALYTICAL ~ 
RESOURCES \g/ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET Sample No: SW-2 
PNAs by Selected Ion Monitoring GC/MS 

Lab Sample ID: DB11B 
LIMS ID: 01-6829 
Matrix: Water 

QC Report No: DB11-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:~· 
Reported: 05/08/01 

99609B.00 
Date Sampled: 04/29/01 

Date Received: 04/30/01 

Date extracted: 05/02/01 
Date analyzed: 05/04/01 13:28 

Instrument: NTl 

Sample Volume: 500 mL 
Final Extract Volume: 0.50 mL 
Cone/Dilution Factor: 1:1 

CAS Number Anal:'ite ug t r. 
91-20-3 Naphthalene 0.10 U 
91-57-6 2-Methylnaphthalene 0.10 u 
208-96-8 Acenaphthylene 0.10 u 
83-32-9 Acenaphthene 0 .1.0 u 
86-73-7 Fluorene 0.10 u 
85-01-8 Phenanthrene 0.10 u 
120-12-7 Anthracene 0.10 u 
206-44-0 Fluoranthene 0.10 u 
129-00-0 Pyrene 0.10 u 
56-55-3 Benzo(a)anthracene 0.10 u 
218-01-9 Chrysene 0.10 u 
205-99-2 Benzo(b)fluoranthene 0.10 u 
207-08-9 Benzo(k)fluoranthene 0.10 u 
50-32-8 Benzo(a)pyrene 0.10 u 
193-39-5 Indeno(l,2,3-cd)pyrene 0.10 u 
53-70-3 Dibenz(a,h)anthracene 0.10 u 
191-24-2 Benzo(g,h,i)perylene 0.10 u 
132-64-9 Dibenzofuran 0.10 u 

Baset Neutral surrogate Recovery 
dl0-2-Methylnaphthalene 75.0% 

dl4-Dibenzo(a,h)anthracene 89.0% 

FORM-1 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
.PNA' s by Selected Ion Monitoring GC/MS 

Lab Sample ID: DB11LC 
LIMS ID: 01-6828 
Matrix: Water 

Data Release Authorized:~ 
Reported: 05/08/01 

LABORATORY CONTROL SAMPLB 
Extracted: 05/02/01 
Analyzed: 05/04/01 

CONSTITUENT 

Phenanthrene 
Chrysene 
Benzo(k)fluoranthene 

Values reported in ug/L 

QC Report No: 
Project: 

SPIKE 
VALUE 

2.75 
2.68 
2.63 

DB11-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

SPIKE % 
AMT RECOVERY 

3.00 91.7% 

3.00 89.3%" 

3.00 87.7% 

Spike Blank Surrogate Recovery 

dl0-2-Methylnaphthalene 
d14-Dibenzo(a,h)anthracene 

FORM-III 

80 . 0% 

100% 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 



WATER AROCLOR Sl.JR.ROGATE SUMMARY 

Matrix: Water QC Report No: DBll 
Project: Tacoma Metals 

996098.00 

LIMS ID 

Ol-6828MB 
01-6828SB 
01-6828 
01-6829 

Lal> ID Client ID 

050301MB Method Blank 

OS0301SB Lab Control 
DB11A SW-1 
DB11B SW-2 

(TCMX) = Tetrachloro-m-xylene 
(DCBP) = Decachlorobiphenyl 

TCMX # 

83.0% 

87.0% 
84.0% 
78.0% 

QC LIMITS 

(34-112} 

(22-139) 

# ColullU'l to be used to flag recovery values 

* Values outside of required QC limits 

D Surrogate Compound diluted out 

Page 1 for DB11 FORM-II PCB 

DCBP # 

57.5% 
64.0% 
65.0% 
65.0% 

TOT OUT 

0 

0 
0 

0 

ANALYTICAL •~= 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYS~S DATA SHEET 
PCB by GC/ECD 

Sample No: Method Blank 

Lab Sample ID: DBllMB 
LIMS ID: 01-6828 
Matrix: Water. 

QC Report No: 
Project: 

DBll-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

Date Sampled: NA 
Date Received: NA 

Data Release Authorized:<";!/ 

Reported: 05/15/01 ..S/!.s~.,,.( 

Date extracted: 05/03/01 
Date analyzed: 05/14/01 17:41 
Instrument ID: ECD4 

Sample Amount: 500 mL 
Final Ext Vol: 5.0 mL 

GPC Cleanup: No 
Florisil Cleanup: No 

Acid Cleanup: Yes 
Sulfur Cleanup: Yes 

Cone/Dilution Factor: l:l 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 1.0 
53469-21-9 Aroclor 1242 1. 0 

12672-29-6 Aroclor 1248 1.0 

11097-69-l Aroclor 1254 1.0 

11096-82-5 Aroclor 1260 1.0 

11104-28-2 Aroclor 1221 2.0 

11141-16-5 Aroclor 1232 1.0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

57.5% 
83.0% 

u 
u 
u 
u 
u 
u 
u 

J Indi~ates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector . 
D Indicates th.e surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FOBM-1 PCB 

ANALYTICAL /& 
RESOURCES 'eJ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Sample No: SW-1 

Lab Sample ID: DB11A 
LIMS ID: 01-6828 
Matrix: Water 

QC Report No: DB11-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date sampled: 04/29/01 

Date Received: 04/30/01 
Data Release Authorized:C/,( 

Reported: 05/15/01 S/f,; / ... ( 

Date extracted: 05/03/01 GPC Cleanup: 
Date analyzed: 05/14/01 18:52 Florisil Cleanup: 

Instrument ID: ECD4 Acid Cleanup: 

Sample Amount: 500 mL sulfur Cleanup: 

Final Ext Vol: 5.0 mL Cone/Dilution Factor: 

Reported in Total ug/L 

CAS Number Analy te Value 

12674-11-2 Aroclor 1016 1.0 

53469-21-9 Aroclor 1242 1. 0 

12672-29-6 Aroclor 1248 1. 0 

11097-69-1 Aroclor 1254 1.8 

11096-62-5 Aroclor 1260 1. 0 

11104-28-2 Aroclor 1221 2.0 
11141-16-5 Aroclor 1232 1. 0 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

65.0% 
84.0% 

u 
u 
u 

u 
u 
u 

No 
No 
Yes 
Yes 

l:l 

J Indi.cates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences. 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate. 

FORM-1 PCB 

ANALYTICAL . 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCS by GC/:BCD 

Sample No: SW-2 

Lab Sample ID: DBllB 
LIMS ID: 01-6829 
Matrix: Water 

QC Report No: DB11-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:l/{ 
Reported: 05/15/01 5/r.,~( 

Date extracted: 05/03/01 
Date analyzed: 05/14/01 19:27 
Instrument ID: ECD4 
Sample Amount: 
Final Ext Vol: 

500 mL 
s.o mL 

CAS Number 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-S 
11104-28-2 
11141-16-5 

996098.00 
Date Sampled: 04/29/01 

Date Received: 04/30/01 

GPC Cleanup: 
Florisil Cleanup: 

Acid Cleanup: 
Sulfur Cleanup: 

Cone/Dilution Factor: 

Reported in Total ug/L 

Analy te Value 

Aroclor 1016 1.0 u 
Aroclor 1242 1.0 u 
Aroclor 1248 1. 0 u 
Aroclor 1254 1. 0 u 
Aroclor 1260 1.0 u 
Aroclor 1221 2.0 u 
Aroclor 1232 1.0 u 

PCB-Aroclor Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

Data Qualifiers 

65.0% 
78.0% 

No 
No 
Yes 
Yes 

1:1 

J Indi.cates an estimated value when that result is less than the 
calculated detection limit. 

E Indicates a value above the linear range of the detector. 
Dilution Required 

S Indicates no value reported due to saturation of the detector. 
D Indicates the surrogate was diluted out. 
U Indicates compound was analyzed for, but not detected at the 

given detection limit. 
B Found in associated method blank 
NA Indicates compound was not analyzed. 
NR Indicates no recovery due to interferences. 
Y Indicates a raised reporting limit due to matrix interferences . 

The analyte may be present at or below the listed concentration, 
but in the opinion of the analyst, confirmation was inadequate . 

FORM-1 PCB 

ANALYTICAL Ja&\ 
RESOURCES ~ 
INCORPORATED 



ORGANICS ANALYSIS DATA SHEET 
PCB by GC/ECD 

Lab Sample ID: DB11SB 
LIMS ID: 01-6828 
Matrix: Water 

QC Report No: DBll-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Data Release Authorized: c(f 
Reported: 05/15/01 S(fj~vi_ 

CONSTITUENT 

LABORATORY CONTROL SAMPLE 

Aroclor 1242 

Values reported in ug/L 

LABORATORY CONTROL SAMPLE RECOVERY 
Date extracted: 05/03/01 

SPIKE: 
VALUE 

9.00 

SPIKE 
AMT 

10.1 

Aroelor Surrog ate Recoveries 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM-III 

64.0% 
87.0%" 

% 

RECOVERY 

89.3% 

ANALYTICAL/& 
RESOURCES~ 
INCORPORATED 



Matrix: 

LIMS ID 

Ol-6828MB 
01-6828LC 
01-6828 
01-6829 

TOTAL DIESEL HYDROCARBONS COMPOUND SUMMARY 

Water QC 

Lab ID Bxt:racted Client ID MeArach 

050501MB 05/03/01 Method Blank 97% 

OSOSOlLC 05/03/01 Lab Control 88% 

DB11A 05/03/01 SW-1 80% 

DBllB 05/03/01 SW-2 61% 

(MeArach) = Methylarachidate 

Control Sample 
QC LIMITS QC LIMITS 
(65-118) (54-133) 

# Column to be used to flag recovery values 

* Values outside of required QC limits 

D System Monitoring Compound diluted out 

Report No: DB11 

TOT OUT 

0 

0 
0 

0 

Page 1 for DB11 

FORM-II TPHD 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 



TOTAL DIESEL RANGE HYDROCARBONS 
NWTPHD Range C12 to C24 by GC/FXD 
and Motor Oil 

Lab ID: 01-6828 
Matrix: Water 

QC Report No: DB11-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 

Date Received: 04/30/01 

Data Release Authorized: c{f 
Reported: 05/10/01 1/(,/~( 

ANALYTICAL . 
RESOURCES~ 
INCORPORATED 

Date Dat« Dilut.ion Diesel •HC Motor oil Surr 

Lab ID Sample ID Extracted Analyzed Factor Range ID Range Rec 

DB11MB Method Blank 05/03/01 05/05/01 1:1 0.25 u 0.50 u 97.0% 

DB11A SW-1 05/03/01 05/05/01 1:1 3.2 NO 3.2 80.0% 

DB11B SW-2 05/03/01 05/05/01 l:l 2.8 NO 1.4 61.0% 

Surrogate is Methyl-Arachidate. 

* ID indicates, in the opinion of the analyst, the petroleum product with the best pattern 
match. 'NO' indicates that there was not a good match for any of the requested products. 
Values reported in ppm (mg/L) 
Diesel quantitation on total peaks in the range from Cl2 to C24. 
Motor Oil quantitation on total peaks in the range from C24 to C38. 

Data Qualifiers 

U Compound not detected at the given detection limit . 
J Indicates an estimated value below the calculated detection limit . 
S No value reported due to saturation of the detector. Dilution required. 
D Indicates the surrogate was not detected because of dilution of the extract. 
E Indicates a value above the linear range of the detector. Dilution required. 
NR Indicates no recovery due to matrix interference. 
B Indicates compound also detected in the method blank. 

FORM-1 TPHD 



TOTAL DXESEL RANGE HYDROCARBONS 
NWTPHD Range Cl2 to C24 by GC/FID 

Lab Sample ID: DB11SB 
LIMS ID: 01-6828 
Matrix: Water 

QC Report No: DBll-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized:(# 
Reported: 05/10/01 7/tv/..,-( 

LABORATORY CONTROL SAMPLE RECOVERY REPORT 
Extracted: 05/03/0l 
Analyzed 05/05/01 

CONSTITUENT 

Diesel Range Hydrocarbons 

TPHd Surrogate Recovery 

Methylarachidate 88.0\-

Values reported in parts per million {mg/L) 

SPIRE 
FOUND 

2.27 

FORM-III 

996098.00 

SPIKB 
ADDBD 

2.50 

% 
RECOVERY 

90.8% 

ANALYTICAL~ 
RESOURCES W!fJ/ 
INCORPORATED 



INORGANIC$ ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: Method Blank 

ANALYTICAL •11!'1~ 
RESOURCES~ 
INCORPORATED 

Lab Sample ID: DB11MB 
LIMS ID: 01-6828 
Matrix: Water 

QC Report No: DB11-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date Sampled: NA 

NA Date Received: 

Data Release Authorize#(_,..--" 
Reported: 05/10/01 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/L 

.3010A 05/01/01 6010B 05/08/01 7440-38-2 Arsenic 0.05 0.05 u 
3010A 05/01/01 6010B 05/08/01 7440-39-3 Barium 0.003 0.003 u 
3010A 05/01/01 6010B OS/08/01 7440-43-9 Cadmium 0.002 0.002 u 
3010A 05/01/01 6010B 05/08/01 7440-47-3 Chromium 0.005 0.005 u 
3010A 05/01/01 6010B 05/08/01 7440-50-8 Copper 0.002 0.002 u 
3010A 05/01/01 6010B 05/08/01 7439-92-1 Lead 0.02 0.02 u 
7470A 05/01/01 7470A 05/02/01 7439-97-6 Mercury 0.0001 0.0001 u 
3010A 05/01/01 6010B 05/08/01 7782-49-2 Selenium 0.05 0.05 u 
3010A 05/01/01 6010B 05/08/01 7440-22-4 Silver 0.003 0.003 u 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM~I 



':tNORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Sample No: SW-l. 

ANALYTICAL . 
RESOURCES 
INCORPORATED 

Lab Sample ID: DB11A 
LIMS ID: 01-6828 

QC Report No: DBll-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 
Date Sampled: r Date Received: 

Data Release Authorize 
Reported: 05/10/01 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

3010A OS/Ol/01 6010B 05/08/01 7440-38-2 

3010A OS/01/01 6010B 05/08/01 7440-39-3 

3010A 05/01/01 6010B OS/08/01 7440-43-9 

3010A 05/01/01 6010B 05/08/01 7440~47-3 

3010A 05/01/01 6010B 05/08/01 7440-50-8 

3010A 05/01/01 6010B 05/08/01 7439-92-l. 

7470A 05/01/01 7470A 05/02/01 7439-97-6 

3010A 05/01/01 6010B 05/08/01 7782-49-2 

3010A OS/01/01 60l0B 05/08/01 7440-22-4 

U Analyte und~tected at given RL 

RL Reporting Limit 

FORM-J: 

996098.00 
04/29/01 
04/30/01 

Analyte 

Arsenic 
Barium 
Cadmium 
ChromiU111 

Copper 
Lead 
Mercury 
Selenium 
Silver 

RL mg/L 

0.05 0.05 u 
0.003 0.049 
0.002 0.002 
0.005 0.008 
0.002 0.437 

0.02 0.36 

0.0001 0.0009 
0.05 o.os u 

0.003 0.003 u 



INORGAN!CS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: SW-2 

ANALYTICAL f& 
RESOURCES 'ii!) 
INCORPORATED 

Lab Sample ID: DB11B 
LIMS ID: 01-6829 
Matrix: Water. 

QC Report No: DBll-Kennedy Jenks Consultants 
Project: 

Date Sampled: 
Date Received: 

Data Release Authorize · 
Reported: 05/10/01 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS N'wnber 

3010A 05/01/01 6010B 05/08/01 7440-38-2 

3010A 05/01/01 601.0B 05/08/01 7440-39-3 

3010A 05/01/01 6010B 05/08/01 7440-43-9 

3010A 05/01/01 60108 05/08/01 7440-47-3 

3010A 05/01/01 60108 05/08/01 7440-50-8 

3010A 05/01/01 60108 05/08/01 7439-92-1 

7470A 05/01/01 7470A 05/02/01 7439-97-6 

3010A 05/01/01 6010B 05/08/01 7782-49-2 

3010A 05/01/01 60108 05/08/01 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

Tacoma Metals 
996098.00 
04/29/01 
04/30/01 

Analyte 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 

RL 

0.05 
0.003 
0.002 
0.005 
0.002 
0.02 

0.0001 
0.05 

0.003 

mg/L 

o.os u 
0.027 
0.005 

0.005 u 
0.231 

0.02 u 
0.0003 

o.os u 
0.003 u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: DBllLCS 
LIMS ID: 01-6828 

QC Report No: DBll-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 

Data Release Authorized~ / ,,./" . 
Reported: 05/10/01 u~ 

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike 

Analyte mg/L Added 

.O.rsenic 2.00 2.00 

Barium 1. 97 2.00 

Cadmium 0.483 o.soo 
Chromium 0.491 0.500 

Copper 0.492 o.soo 
Lead 1.98 2.00 

Mercury 0.0021 0.0020 

Selenium 2.03 2.00 

Silver 0 .491 0.500 

'Q' codes: N "' control limit not met 

Control Limits: 80-120% 

FORM-VII 

% 
Recovery 

100% 

98.5% 
96.6% 

98.2% 
98.4% 
99.0% 

105% 
102% 

98.2% 

Q 

ANALYTICAL . 
RESOURCES -
INCORPORATED 



INORGANJ:C ANALYSIS DATA SHEET 
DISSOLVED MBTALS 

Sample No: Method Blank 

ANALYTICAL . 
RESOURCES -
INCORPORATED 

Lab Sample ID: DBllMB 
LIMS ID: 01-6830 
Matrix: Water 

QC Report No: DB11-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Date Sampled: 
Date Received: 

Data Release Authorized ~ --. 

Reported: 05/10/0l 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

6010B 05/01/01 6010B 05/08/01 7440-38-2 

6010B 05/01/01 6010B 05/08/01 7440-39-3 

60108 05/01/01 6010B OS/08/01 7440-43-9 

6010B 05/01/01 6010B 05/08/01 7440-47-3 

6010B 05/01/01 6010B 05/08/01 7440-50-8 

6010B 05/01/01 6010B 05/08/01 7439-92-1 

7470A 05/01/01 7470A 05/02/01 7439-97-6 

6010B 05/01/01 6010B 05/0B/Ol 7782-49-2 

6010B 05/01/01 60l0B 05/08/01 7440-22-4 

U Analyte undetected at given RL 

RL Report.ing Limit 

FORM-I 

996096.00 
NA 
NA 

Analyte RI. mg/L 

Arsenic 0.05 0.05 u 
Barium 0.003 0.003 u 
Cadmium 0.002 0.002 u 
Chromium o.oos 0.005 u 
Copper 0.002 0.002 u 
Lead 0.02 0.02 u 
Mercury 0.0001 0.0001 u 
Selenium 0.05 0.05 u 
Silver 0.003 0.003 u 



ANALYTICAL . 
RESOURCES g 
INCORPORATED 

INORGANIC ANALYSIS DATA SHEET 
DISSOLVED METALS 

Sample No: SW-l (D) 

Lab Sample ID: DBllC 
LIMS ID: 01-6830 

Matrix: Water 

Data Release Authorized 

QC Report No: 
Project: 

Date Sampled: 
Date Received: 

Reported: os/10/01 -

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number 

6010B 05/01/01 6010B 05/08/01 7440-38-2 

6010B 05/01/01 6010B 05/08/01 7440-39-3 

6010B 05/01/01 6010B 05/08/01 7440-43-9 

6010B 05/01/01 6010B 05/08/01 7440-47-3 

6010B 05/01/01 6010B 05/08/01 7440-50-8 

6010B 05/01/01 6010B 05/08/01 7439-92-l 

7470A 05/01/01 7470A 05/02/01 7439-97-6 

6010B 05/01/01 6010B 05/08/01 7782-49-2 

60108 05/01/01 6010B 05/08/0l 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

DBll-Kennedy Jenks Consultants 
Tacoma Metals 
996098.00 

04/29/01 

04/30/01 

Analyte RL mg/L 

Arsenic 0.05 o.os 
Barium 0.003 0.021 

Cadmium 0.002 0.002 

Chromium o.oos 0.005 

Copper 0.002 0.181 

Lead 0.02 0.02 

Mercury 0.0001 0. 0002 

Selenium 0.05 0.05 

Silver 0.003 0.003 

u 

u 
u 

u 

u 
u 



INORGANIC ANALYSIS DATA SHEET 

DISSOLVED METALS 

Sample No: SW-2 (D) 

ANALYTICAL f& 
RESOURCES \g/ 
INCORPORATED 

Lab Sample ID: DB11D 

LIMS ID: 01-6831 

Matrix: Water 

QC Report No: DBll-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized 
Reported: os/10/01 

Prep Prep Analysis 

Meth Date Method 

6010B 05/01/01 6010B 

6010B 05/01/01 60l0B 

6010B 05/01/01 6010B 

6010B 05/01/01 6010B 

6010B 05/01/01 6010B 

6010B 05/01/01 6010B 

7470A 05/01/01 74701\ 

60108 05/01/01 60108 

60108 05/01/01 6010B 

Analysis 

Date 

05/08/01 

05/08/01 

05/08/01 

05/08/01 
05/08/01 

05/08/01 

05/02/01 

05/08/01 

Date Sampled: 
ate Received: 

CAS Number 

7440-38-2 

7440-39-3 
7440-43-9 
7440-47-3 
7440-50-8 
7439-92-1 

7439-97-6 
7782-49-2 

05/08/01 7440-22-4 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

996098.00 

04/29/0l 

04/30/01 

.Analyte 

Arsenic 
Barium 
cadmium 
Chromium 
Copper 

Lead 
Mercury 
Selenium 
Silver 

RL mg/L 

0.05 o.os u 
0.003 0.027 

0.002 o.oos 
0.005 0.005 u 
0.002 0.240 

0.02 0.02 u 
0.0001 0. 0002 

0.05 0.05 u 
0.003 0.003 u 



INORGANICS ANALYSIS DATA SHBET 
D:ISSOLVED METALS 

Lab Sample ID: DBllLCS 
LIMS ID: 01-6830 
Matrix: Water 

QC Report No: DB11-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Data Release Authorized~/ __, 
Reported: OS/10/01 i,/~ 

996098 .00 

BLANK SPIKE QUALITY CONTROL REPORT 

Spike Spike 

Analyt:.e mg/L Added 

Arsenic 2.12 2.00 

Barium 2.04 2.00 

Cadmium O.S33 0.500 

Chromium 0.516 0.500 

Copper 0.506 0.500 

Lead 2.12 2.00 

Mercury 0.0021 0.0020 

Selenium 2.13 2.00 

Silver 0.520 0.500 

'Q' codes: N control limit not met 
NA ~ Not applicable - analyte not spiked 

Control Limits: 80-120% 

FORM-VII 

% 
Recovery 

106% 
102% 
107% 
103% 
101% 
106% 
105% 
106% 
104% 

Q 

ANALYTICAL @ 
RESOURCES '{ffJ!!/ 
INCORPORATED 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

30, May 2001 

Jodie Brundage 
Kennedy Jenks Consultants 
530 South 336th Street 
Federal Way, WA 98003 

RE: Project: Tacoma Metals 
ARI Job: DD-59 

Dear Jodie: 

Please find enclosed additional analysis requests and final analytical results for the above 
referenced project. Two water samples were retrieved from sample archive per your 
request on May 23, 200 I . 

Selected samples were analyzed for total metals referencing EPA method 6010 and 
hardness via calculation. 

No analytical complications were noted. Quality control analysis results are included for 
y.our review. Copies of the reports and all associated raw data will be kept on file at ARI. 
If you have any questions or require additional information, please contact me at your 
convenience. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

l fl 

I~·, ~¥n{ . I 

Project Manag 
susan@arilabs.com 

SS/ss 
Enclosures RECEIVED 

JUN 0.5 2001 
K/J Federal Way 

K/J NolFlle-------
Route--------------------------------Return To/By _______ __ 

333 Ninth Avenue North • Seattle WA 98109-5187 • 206-621·6490 • 206-621-7523 fax 



INORGANICS ANALYSIS DATA SHBBT 
TOTAL METALS 

,.;ab Sample ID: DD59LCS 
LIMS ID: 01-8483 

Matrix: Water 

QC Report No: DD59-Kennedy Jenks Consultants 

Project: Tacoma Metals 

Data Release Authorized~ · 

Reported: 05/29/01 ~ -

996098.00 

BLANK SPIKE QUALITY CONTROL REPORT 

Analyte 

Calcium 
Magnesium 

'Q' codes: 

)ntrol Limits: 

Spike Spike 
mg/L Added 

8.77 10.0 

9.02 10.0 

N = control limit not met 

80-120% 

FORM-VII 

% 

Recovery 

87.7% 

90. 2% 

Q 

ANALYTICAL .!lt1;; 
RESOURCES~ 
INCORPORATED 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Sample No: SW-2 

Lab Sample ID: DDS9B 
LIMS ID: 01-8484 

QC Report No: DD59-Kennedy Jenks Consultants 
Project: Tacoma Metals 

Matrix: Water 996098.00 
Date Sampled: 03/13/01 

Date Received: 03/13/01 

Data Release Authorized/;),~ -
Reported: 05/29/01 LJ 

Prep Prep Analysis .Analysis 

Meth Date Method Date CAS Number Analyte 

3010A 05/23/01 6010B 05/25/01 7440-70-2 Calcium 

3010A 05/23/01 6010B 05/25/01 7439-9S-4 Magnesium 

Calculated Hardness (mg-CaC03/L) : 32 

U Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

RL 

0.05 
0.02 

ANALYTICAL ~ 
RESOURCES \g, 
INCORPORATED 

mg/L 

9.61 
l.. 96 



-NORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Lab Sample ID: DD59A 
LIMS ID: 01-8483 
Matrix: Water 

Sample No: SW-1 

QC Report No: DD59-Kennedy Jenks Consultants 
Project: Tacoma Metals 

996098.00 
Date sampled: 03/13/01 

Data Release Authorized/}l __ _..--· 
Date Received: 03/13/01 

Reported: 05/29/01 {J' 

Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Allalyte RL 

3010A 05/23/01 60l0B 05/25/01 7440-70-2 Calcium o.os . 
3010A 05/23/01 6010B 05/25/01 7439-95-4 Magnesium 0.02 

Calculated Hardness (mg-CaC03/L): 29 

u Analyte undetected at given RL 

RL Reporting Limit 

FORM-I 

ANALYTICAL •·= 
RESOURCES ~ 
INCORPORATED 

mg/L 

7.81 
2.31 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 

Lab Sample ID: DD59MB 
LIMS ID: 01-8483 
Matrix: Water 

Sample No; Method Blank 

QC Report No: DD59-Kennedy Jenks Consultants 
Project, Tacoma Metals 

996098.00 
Date Sampled: NA 

Date Received: NA 
Data Release Authorize~~ 
Reported: 05/29/01 1lf 
Prep 

Meth 

3010A 

3010A 

Prep Analysis 
Date Method 

05/23/01 6010B 
05/23/01 6010B 

Analysis 
Date 

05/25/01 
05/25/01 

CAS Number 

7440-70-2 
7439-95-4 

u Analyte undetected at given RL 

RL Reporting Limit 

Analyte 

Calcium 
Magnesium 

RL 

0.05 

0.02 

ANALYTICAL ~ 
RESOURCES~ 
INCORPORATED 

mg/L 

0.05 U 
0.02 U 



Appendix N 

Input Parameters to VLEACH Model 



1------------------------------------------------------------1 
I VLEACH {Version 2.2a, 1996) I 
I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson I 
I ( USEPA Contractors) I 
I Center for Subsurface Modeling Support I 
I Robert S. Kerr Environmental Research Laboratory I 
I U.S. Environmental Protection Agency I 
I P .0. Box 1198 l 
I Ada, OK 74820 I 
I I 
I Based on the original VLEACH (version 1.0) I 
I developed by CH2M Hill, Redding, California I 
I for USEPA Region IX I 
1------------------------------------------------------------1 
TACOMA METALS FACILITY, TACOMA, WA, NAPHTHALENE, TP-40, TP-46, TP-61. 

1 polygons. 
Timestep = 0.10 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 55228. ml/g, 1.9503 cu.ft.lg 
Kh = 0.19000E-01 (dimensionless). 
Aqueous solubility= 31.000 mg/1, 
Free air diffusion coefficient= .51000 

0. 87783 
sq. m/day, 

Polygon 1 
NAPHTHALENE, TP-40, TP-46, TP-61 
Polygon area 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 

g/cu.ft 
2003.8 sq.ft./yr 

Soil Properties: 
Bulk density= 1.3500 g/ml, 38228. g/cu.ft. 
Porosity - 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
o. 00000· 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, TACOMA, WA, NAPHTHALENE, TP-40, TP-46, TP-61. 
1 

. 1 500 . 50 50 
55228. 0.019 31 0.51 

NAPHTHALENE, TP-40, TP-46, TP-61 
1. .5 0.03 1.35 .49 .26 0.031 

o.o 0. o. 
20y 100. 

1 2 980. 
3 4 1890. 
5 6 2800. 
7 8 1505. 
9 10 210. 

11 12 210. 
13 20 o. 



1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) ! 
I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson I 
I (USEPA Contractors) I 
I Center for Subsurface Modeling Support I 
I Robert S. Kerr Environmental Research Laboratory I 
I U.S. Environmental Protection Agency I 
I P .o. Box 1198 I 
I Ada, OK 74820 I 
I I 
I Based on the original VLEACH (version 1.0) I 
I developed by CH2M Hill, Redding, California I 
I for USEPA Region IX I 
1------------------------------------------------------------1 
TACOMA METALS FACILITY, TACOMA, WA, CHRYSENE, TP-40, TP-43, TP-46. 

1 polygons. 
Timestep = 0.10 years. Simulation length= 500.00 years . 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 0.13000E+08ml/g, 459.09 cu.ft.Jg 
I<h = O.lOOOOE-03 (dimensionless). 
Aqueous solubility= 0.20000E-02 mg/1, 
Free air diffusion coefficient= .21000 

0.56634E-04 g/cu.ft 
sq. m/day, 825.09 sq.ft./yr 

Polygon 1 
CHRYSENE, TP-40, TP-43, TP-46 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228. g/cu . ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, TACOMA, WA, CHRYSENE, TP-40, TP-43, TP-46. 
1 

.1 500. 50 50 
13000000. 0.0001 0.002 0.21 

CHRYSENE, TP-40, TP-43, TP-46 
1. .s 0.030 1.35 • 49 .26 0.031 

0.0 o. 0. 
20y 100. 

1 2 41000. 
3 4 22950. 
5 6 4900 . 
7 8 2675 . 
9 10 450. 

11 12 450. 
13 20 o. 



1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) I 
I l 
I By: I 
l Varadhan Ravi and Jeffrey A. Johnson I 
I _(USEPA Contractors) I 
I Center for Subsurface Modeling Support I 
I Roberts. Kerr Environmental Research Laboratory I 
I U.S. Envirorunental Protection Agency I 
I P.O. BoK 1198 I 
I Ada, OK 74820 I 
I I 
I Based on the original VLEACH (version 1.0) l 
I developed by CH2M Hill, Redding, California I 
I for USEPA Region IX I 
1------------------------------------------------------------1 

TACOMA METALS FACILITY, BENZO K FLUORANTHENE, TP-40, TP-46, TP-61. 
1 polygons. 

Timestep = 0.10 years. Simulation length= 500.00 years . 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 0.56000E+08ml/g, 1977.6 cu.ft.lg 
Kh = 0.22000E-05 (dimensionless). 
Aqueous solubility= 0.13000E-02 mg/1, 
Free air diffusion coefficient~ .19500 

0.36812E-04 g/cu.ft 
sq. m/day, 766.15 sq. ft. /yr 

Polygon 1 
BENZO K FLUORANTHENE, TP-40, TP-46, TP-61 
Polygon area= 1 . 0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228. g/cu . ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu . ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, BENZO K FLUORANTHENE, TP-40, TP-46, TP-61 . 
1 

.1 500. 
56000000. 0.0000022 

50 
0. 0013 

BENZO K FLUORANTHENE, TP-40, TP-46, 
1. .5 0.030 

0.0 o. o. 
20y 

1 2 
3 4 
5 6 
7 8 
9 10 

11 12 
13 20 

100. 
23000. 
12850. 
2700. 
1500. 
300. 
300. 

o. 

so 
0.195 

TP-61 
1.35 . 49 . 26 0.031 



1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) I 
I I 
I By: I 
1 Varadhan Ravi and Jeffrey A. Johnson I 
1 (USEPA Contractors) I 
I Center for Subsurface Modeling Support I 
J Roberts. Kerr Environmental Research Laboratory I 
1 U.S. Environmental Protection Agency l 
I P .0. Box 1198 I 
I Ada, OK 74820 I 
l I 
I Based on the original VLEACH (version 1.0) I 
I developed by CH2M Hill, Redding, California I 
I for USEPA Region IX I 
1------------------------------------------------------------1 

TACOMA METALS FACILITY, BENZO (Bl FLUORANTHENE, TP-40, TP-46, TP-61. 
1 polygons. 

Timestep = 0.10 years. Simulation length= 500.00 years . 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc~ 0.53000E+08ml/g, 1871.7 cu.ft.lg 
Kh = 0.10000E~02 (dimensionless). 
Aqueous solubility= 0.79000E-02 mg/1, 
Free air diffusion coefficient= .19500 

0.22370E-03 g/cu.ft 
sq. rn/day, 766.15 sq.ft./yr 

Polygon 1 
BENZO B FLUORANTHENE, TP-40, TP-46, TP-61 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228. g/cu . ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate~ 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, BENZO (B) FLUORANTHENE, TP-40, TP-46, TP-61. 
1 

.1 500. 
53000000. 0.001 

BENZO B FLUORANTHENE, 
1. .5 

0.0 o. 
20y 

1 2 
3 4 
5 6 
7 8 
9 10 

11 12 
13 20 

100. 
24000. 
13450. 
2900. 
1600. 

300. 
300. 

0. 

50 
0.0079 

TP-40, TP-46, 
0.030 

0. 

50 
0.195 
TP-61 
1. 35 . 49 . 26 0 . 031 



------------------------------------------------------------1 
VLEACH {Version 2.2a, 1996) I 

By: 
Varadhan Ravi and Jeffrey A. Johnson 

(USEPA Contractors) 
Center for Subsurface Modeling Support 
Robert S. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency 
P.O. Box 1199 
Ada, OK 74820 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Based on the original VLEACH (version 1.0) I 
developed by CH2M Hill, Redding, California I 
for USEPA Region IX I 

------------------------------------------------------------1 
TACOMA METALS FACILITY, BENZO A PYRENE, TP-40, TP-46, TP-61. 

1 polygons. 
Timestep = 0.10 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 0.8SOOOE+08ml/g, 3001.7 cu.ft.lg 
Kh = O.lOOOOE-03 (dimensionless). 
Aqueous solubility= 0.32000E-02 mg/1, 
Free air diffusion coefficient= .37000 

0.90614E-04 g/cu.ft 
sq. m/day, 1453.7 sq.ft./yr 

Polygon 1 
BENZO A PYRENE, TP-40, TP-46, TP-61 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick . 
Soil Propert~es: 

Bulk density= 1.3500 g/ml, 38228. g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, BENZO A PYRENE, TP-40, TP-46, TP-61. 
1 

. 1 
85000000. 

500. 
0.0001 

BENZO A PYRENE, TP-40, 
1. . 5 

0.0 0. 
20y 

1 2 
3 4 
5 6 
7 8 
9 10 

11 12 
13 20 

100. 
28000 . 
15450. 
2900. 
1605 . 

310 . 
310. 

0. 

50 50 
0.0032 0.37 

TP-46, TP-61 
0. 030 1. 35 .49 .26 

0. 
0.031 



1------------------------------------------------------------1 
I VLEACH (Version 2. 2a, 1996) I 
I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson I 
I (USEPA Contractors) I 
1 Center for Subsurface Modeling Support I 
I Robert S. Kerr Environmental Research Laboratory I 
I U.S. Environmental Protection Agency I 
I P .o. Box 1198 I 
I Ada, OK 74820 I 
I I 
I Based on the original VLEACH (version 1.0) I 
I developed by CH2M Hill, Redding, California I 
I for USEPA Region IX I 

1------------------------------------------------------------1 
TACOMA METALS FACILITY, BENZO A ANTHRACENE, TP-40, TP-46, TP-61. 

1 polygons. 
Timestep 0.10 years. Simulation length 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc~ 0.18500E+08ml/g, 653.32 cu.ft.lg 
Kh = O.lOOOOE-03 (dimensionless). 
Aqueous solubility 0.17000E-01 mg/1, 
Free air diffusion coefficient= .44000 

0.48139E-03 g/cu.ft 
sq. m/day, 1728.8 sq.ft./yr 

Polygon 1 
BENZO A ANTHRACENE, TP-40, TP-46, TP-61 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick . 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228. g/cu.ft . 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, BENZO A ANTHRACENE, TP-40, TP-46, TP-61. 
1 

.1 500. 50 50 
18500000. 0.0001 0.017 0.44 

BENZO A ANTHRACENE, TP-40, TP-46, TP-61 
1. .5 0.030 1.35 .49 .26 0.031 

o.o o. 0. 
20y 100. 

1 2 33000 . 
3 4 18550. 
5 6 4100 . 
7 8 2175 . 
9 10 250. 

11 12 250. 
13 20 0 . 



------------------------------------------------------------1 
VLEACH (Version 2.2a, 1996} I 

By: 
Varadhan Ravi and Jeffrey A. Johnson 

{USEPA Contractors} 
Center for Subsurface Modeling Support 
Robert S. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency 
P.O. Box 1198 
Ada, OK 74820 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Based on the original VLEACH (version 1.0) I 
developed by CH2M Hill, Redding, California I 
for USEPA Region IX I 

------------------------------------------------------------1 
TACOMA METALS FACILITY, DIBENZ A,H ANTHRACENE, TP-40, TP-46, TP-61 . 

1 polygons. 
Timestep = 0.10 years. Simulation length~ 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 0.33000E+07rnl/g, 116.54 cu.ft.lg 
Kh = 0.30000E-05 (dimensionless). 
Aqueous solubility= 0.90000E-03 mg/1, 
Free air diffusion coefficient= .17000 

0.2548SE-04 g/cu.ft 
sq. m/day, 667.93 sq.ft./yr 

Polygon 1 
DIBENZ A,H ANTHRACENE, TP-40, TP-46, TP-61 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228. g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion . 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu . ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, DIBENZ A,H ANTHRACENE, TP-40, TP-46, TP-61. 
1 

• 1 500 . 50 50 
3300000. 0.000003 0.0009 0.17 

DIBENZ A,H ANTHRACENE, TP-40, TP-46, TP-61 
1. .5 0.030 1.35 .49 . 26 0.031 

0.0 0. 0. 
20y 100. 

1 2 4800. 
3 4 2705. 
5 6 610. 
7 B 352. 
9 10 94. 

11 12 94. 
13 20 o. 



1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) I 

By: 
Varadhan Ravi and Jeffrey A. Johnson 

{USEPA Contractors) 
Center for Subsurface Modeling Support 
Robert S. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency 
P.O. Box 1198 
Ada, OK 74820 

I 
I 
I 
l 
I 
I 
I 
I 
I 
I 

Based on the original VLEACH (version 1.0) I 
developed by CH2M Hill, Redding, California I 
for USEPA Region IX I 

------------------------------------------------------------1 
TACOMA METALS FACILITY, AROCLOR 1248, TP-43, TP-59. 

1 polygons. 
Timestep = 0.10 years. Simulation length= 500.00 years . 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 0.11600E+08ml/g, 409.65 cu.ft.lg 
Kh = 0.89000E-01 (dimensionless). 
Aqueous solubility= 0.60000E-01 mg/1, 
Free air diffusion coefficient= .00000 

0.16990E-02 g/cu.ft 
sq. m/day, .00000 sq.ft./yr 

Polygon 1 
AROCLOR 1248, TP-43, TP-59 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228. g/cu . ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, AROCLOR 1248, TP-43, TP-59. 
1 

. 1 500 . 50 50 
11600000. 0.089 0.06 0 

AROCLOR 1248, TP-43, TP-59 
1. .5 0.030 1.35 . 49 .26 0.031 

0.0 o. o. 
20y 100. 

1 2 13000. 
3 4 7450. 
5 6 1900. 
7 8 959. 
9 10 18. 

11 12 18. 
13 20 o. 



------------------------------------------------------------1 
VLEACH (Version 2.2a, 1996) I 

By: 
Varadhan Ravi and Jeffrey A. Johnson 

(USEPA Contractors) 
Center for Subsurface Modeling Support 
Robert S. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency 
P.O. Box 1198 
Ada, OK 74820 

I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

Based on the original VLEACH (version 1.0) I 
developed by CH2M Hill, Redding, California I 
for USEPA Region IX I 

------------------------------------------------------------1 
TACOMA METALS FACILITY, AROCLOR 1254, TP-43, TP-60 . 

1 polygons. 
Timestep = 0.10 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 0.38000E+08ml/g, 1342.0 cu.ft.lg 
Kh ~ O.lSOOOE-01 (dimensionless). 
Aqueous solubility= 0.34000E-01 mg/1, 
Free air diffusion coefficient= .00000 

0.96278E-03 g/cu.ft 
sq. rn/day, .00000 sq.ft./yr 

Polygon 1 
AROCLOR 1254, TP-43, TP-60 
Polygon area= 1.0000 sq . ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 18228. g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

rng/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, AROCLOR 1254, TP-43, TP-60. 
1 

.1 ·500. 50 so 
38000000. 0.015 0.034 0 

AROCLOR 1254, TP-43, TP-60 
1. .5 0.030 1.35 . 49 . 26 0.031 

o.o 0. 0. 
20y 100. 

1 2 29000. 
3 4 18550. 
5 6 8100. 
7 8 4068. 
9 10 36. 

11 12 36. 
13 20 o. 



1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) I 
I I 
I By: 
I Varadhan Ravi and Jeffrey A. Johnson 
I (USEPA Contractors) 
I Center for Subsurface Modeling Support 
I Roberts. Kerr Environmental Research Laboratory 
I U.S. Environmental Protection Agency 
I P.O. Box 1198 
I Ada, OK 74820 
I 
t Based on the original VLEACH (version 1 . 0) 
I developed by CH2M Hill, Redding, California 
I for USEPA Region IX 
1------------------------------------------------------------

TACOMA METALS FACILITY, AROCLOR 1260, TP-43, TP-45. 
1 polygons. 

Timestep = 0.10 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years . 
Koc= 0.82000E+08ml/g, 2895.8 cu.ft.lg 
Kh = 0.32000E-01 (dimensionless). 
Aqueous solubility 0.53000E-01 mg/1, 
Free air diffusion coefficient= .00000 

0.15008E-02 g/cu.ft 
sq. m/day, .00000 sq. ft. /yr 

Polygon 1 
AROCLOR 1260, TP-43, TP-45 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/rnl, 38228. g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, AROCLOR 1260, TP-43, TP-45. 
1 

. 1 500. 50 50 . 
82000000. 0.032 0.053 0 

AROCLOR 1260, TP-43, TP-45 
1. .5 0.030 1.35 .49 . 26 Q. 031 

0.0 0. 0. 
20y 100. 

1 2 9500. 
3 4 9050. 
5 6 8600. 
7 8 4309. 
9 10 18. 

11 12 18. 
13 20 0. 



------------------------------------------------------------1 
VLEACH (Version 2.2a, 1996) 1 

I 
By: 

Varadhan Ravi and Jeffrey A. Johnson 
(USEPA Contractors) 

Center for Subsurface Modeling Support 
Robert S. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency 
P .0. Box 1198 
Ada, OK 74820 

Based on the original VLEACH (version 1.0) 
developed by CH2M Hill, Redding, California 
for USEPA Region IX 

TACOMA METALS FACILITY, LEAD, TP-14, TP-16. 
1 polygons. 

Timestep 0.10 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years . 
Koc= 10000. ml/g, 0.35314 cu.ft.lg 
Kh = 0.00000 (dimensionless). 
Aqueous solubility= 1000.0 mg/1, 
Free air diffusion coefficient= .00000 

28. 317 
sq. rn/day, 

g/cu.ft 
.00000 sq.ft./yr 

Polygon 1 
LEAD, TP-14, TP-16 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228. g/cu.ft. 
Porosity~ 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 1.00000000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, LEAD, TP-14, TP-16. 
1 

. 10 500 . 50. 50. 
10000. o. 1000 0 

LEAD, TP-14, TP-16 
1. . 5 0.03 1.35 • 49 .26 1 

o.o o. 0. 
20y 100. 

1 2 2590000 . 
3 4 5415000 . 
5 6 8240000. 
7 8 4130000. 
9 12 20000 . 

13 20 152000 . 



------------------------------------------------------------1 
VLEACH (Version 2.2a, 1996) I 

By: 
Varadhan Ravi and Jeffrey A. Johnson 

(USEPA Contractors) 
Center for Subsurface Modeling Support 
Roberts. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency 
P.O. Box 1198 
Ada, OK 74820 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Based on the original VLEACH (version 1.0) I 
developed by CH2M Hill, Redding, California I 
for USEPA Region IX I 

------------------------------------------------------------1 
TACOMA METALS FACILITY, LEAD, TP-21. 

1 polygons. 
Timestep = 0.10 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 10000. ml/g, 0.35314 cu.ft.lg 
Kh = 0.00000 (dimensionless). 
Aqueous solubility= 1000.0 mg/1, 
Free air diffusion coefficient= .00000 

28.317 
sq. m/day, 

g/cu.ft 
.00000 sq.ft./yr 

Polygon 1 
LEAD, TP-21 
Polygon area 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density~ 1.3500 g/ml, 38228 . g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 1.00000000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion . 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, LEAD, TP-21. 
1 

0.1 500. so. 50 . 
10000. 0 1000 0 

LEAD, TP-21 
1. .5 0.030 1. 35 .49 .26 1 

o.o o. o. 
20y 100. 

1 2 6020000 . 
3 4 7030000. 
5 6 7570000 . 
7 8 1688000. 
9 20 20000. 



1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) I 
I I 
l By: I 
I Varadhan Ravi and Jeffrey A. Johnson I 
I (USEPA Contractors I I 
I Center for Subsurface Modeling Support I 
I Robert S. Kerr Environmental Research Laboratory I 
I U.S. Environmental Protection Agency I 
I P.O. Box 119B I 
I Ada, OK 74820 I 
I I 
l Based on the original VLEACH {version 1.0) I 
I developed by CH2M Hill, Redding, California I 
I for USEPA Region IX I 
1------------------------------------------------------------1 

TACOMA METALS FACILITY, LEAD, TP-60. 
1 polygons. 

Timestep = 0.10 years. Simulation length~ 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 10000. ml/g, 0.35314 cu.ft.lg 
Kh = 0.00000 (dimensionless). 
Aqueous solubility= 1000.0 mg/1, 28. 317 
Free air diffusion coefficient= .00000 sq. m/day, 

g/cu.ft 
.00000 sq. ft. /yr 

Polygon 1 
LEAD, TP-60 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228. g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 1.00000000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, LEAD, TP-60. 
1 

0.1 500. so. 50. 
10000 0 1000 0 

LEAD, TP-60 
1. .5 0.030 1.35 • 49 .26 1 

0.0 o. o. 
20y 100. 

1 2 10800000. 
3 4 7030000 . 
5 6 3260000. 
7 8 1688000 . 
9 12 116000 . 

13 20 49000 . 



J------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) 1 

I I 
I By: I 
I Varadhan Ravi and Jeffrey A. Johnson I 
l (USEPA Contractors) I 
I Center for Subsurface Modeling Support I 
I Robert S. Kerr Environmental Research Laboratory I 
I U.S. Environmental Protection Agency I 
I P .o. Box 1198 I 
I Ada, OK 74820 I 
I I 
J Based on the original VLEACH (version 1.0) I 
I developed by CH2M Hill, Redding, California I 
I for USEPA Region IX I 
1------------------------------------------------------------1 

TACOMA METALS FACILITY, MERCURY, TP-43. 
1 polygons. 

Timestep = 0.10 years. Simulation length= 500.00 years . 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 82.000 ml/g, 0.28958E-02cu.ft./g 
Kh = 0.00000 (dimensionless). 
Aqueous solubility= 1000.0 mg/1, 
Free air diffusion coefficient= .00000 

28.317 
sq. m/day, 

g/cu.ft 
.00000 sq.ft./yr 

Polygon 1 
MERCURY, TP-43 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 3822B. g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 1.00000000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

m.g/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu . ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, MERCURY, TP-43. 
l 

0.1 500. 50. 50. 
82. 0 1000 0 

MERCURY, TP-43 
1. .5 0.030 1.35 . 49 .26 1 

o.o o. o. 
20y 100. 

1 2 47000. 
3 4 34000. 
5 6 21000. 
7 8 10510. 
9 12 20. 

13 20 0. 



1------------------------------------------------------------1 
I VLEACH (Version 2.2a, 1996) I 

By: 
Varadhan Ravi and Jeffrey A. Johnson 

(USEPA Contractors) 
Center for Subsurface Modeling Support 
Robert$. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency 
P .o. Box 1198 
Ada, OK 74820 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

Based on the original VLEACH (version 1.0) I 
developed by CH2M Hill, Redding, California I 
for USEPA Region IX I 

------------------------------------------------------------1 
TACOMA METALS FACILITY, COPPER, TP-22. 

1 polygons. 
Timestep 0.10 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 22.000 ml/g, 0.77692E-03cu.ft./g 
Kh = 0.00000 (dimensionless). 
Aqueous solubility= 1000.0 mg/1, 
Free air diffusion coefficient= .00000 

28. 317 
sq. m/day, 

g/cu.ft 
.00000 sq.ft./yr 

Polygon 1 
COPPER, TP-22 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density• 1.3500 g/rnl, ~8228. g/cu.ft. 
Porosity= 0.4900 Volumetric water content~ 0.2600 
Organic carbon content= 1.00000000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration~ 0.00000 
Water table has a fixed concentration of 
g/cu. ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

rng/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, COPPER, TP-22. 
1 

. 1 500 . 50. 50. 
22. 0 1000 0 

COPPER, TP-22 
1. .5 0.030 1. 35 • 49 .26 1 

o.o 0. 0. 
20y 100. 

1 2 13000000 . 
3 4 16600000. 
5 6 20200000. 
7 20 o. 



------------------------------------------------------------1 
VLE.ACH (Version 2.2a, 1996) I 

By: 
Varadhan Ravi and Jeffrey A. Johnson 

(USEPA Contractors) 
Center for Subsurface Modeling Support 
Roberts. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency 
P. 0. Box 1198 
Ada, OK 74820 

I 
t 
I 
I 
I 
I 
I 
I 
I 
I 

Based on the original VLEACH (version 1.0) I 
developed by CH2M Hill, Redding, California I 
for USEPA Region IX I 

------------------------------------------------------------] 
TACOMA METALS FACILITY, CHROMIUM, TP-22. 

1 polygons. 
Timestep = 0.10 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc= 0.25000E+07ml/g, 88.286 cu.ft.lg 
Kh = 0.00000 (dimensionless). 
Aqueous solubility= 1000.0 mg/1, 
Free air diffusion coefficient= .00000 

Polygon 1 
CHROMIUM, TP-22 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

28.317 
sq. m/day, 

g/cu.ft 
.00000 sq.ft./yr 

Bulk density= 1.3500 g/rnl, 38228. g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu. ft. 

with respect to gas diffusion . 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, CHROMIUM, TP-22. 
1 

0.1 
2500000 

500. 
0 

CHROMIUM, TP-22 
1. • 5 

0.0 o. 
20y 

1 2 
3 4 
5 6 
7 8 
9 10 

11 12 
13 20 

100. 
2520000 . 
1716500 . 

913000. 
500000 . 

47000 . 
47000. 

o. 

50. 
1000 

0.030 
0. 

50. 
0 

1.35 • 49 .26 0.031 



1------------------------------------------------------------1 
VLEACH (Version 2.2a, 1996) I 

By: 
Varadhan Ravi and Jeffrey A. Johnson 

(USEPA Contractors) 
Center for Subsurface Modeling Support 
Robert S. Kerr Environmental Research Laboratory 
U.S. Envirorunental Protection Agency 
P.O. Box 1198 
Ada, OK 74820 

I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

Based on the original VLEACH (version 1.0) I 
developed by CH2M Hill, Redding, California I 
for USEPA Region IX I 

------------------------------------------------------------1 
TACOMA METALS FACILITY, CHROMIUM, TP-46. 

1 polygons. 
Timestep 0.50 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years . 
Koc= 0.25000E+07ml/g, 88.286 cu.ft./g 
Kh = 0.00000 (dimensionless). 
Aqueous solubility 1000.0 mg/1, 
Free air diffusion coefficient= .00000 

28.317 
sq. m/day, 

g/cu.ft 
.00000 sq.ft./yr 

Polygon 1 
CHROMIUM, TP-46 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228 . g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 0.03100000 

Recharge Rate~ 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, CHROMIUM, TP-46. 
1 

0.5 
2500000 

500. 
0 

CHROMIUM, TP-46 
1. .5 

0.0 0. 
20y 100. 

1 2 721000. 
3 4 412500. 
5 6 104000. 
7 8 98500. 
9 10 93000. 

11 12 93000. 
13 20 900. 

50. 
1000 

0.030 
o. 

50. 
0 

1.35 . 49 .26 0.031 



------------------------------------------------------------1 
VLEACH (Version 2. 2a, 1996) I 

By: 
Varadhan Ravi and Jeffrey A. Johnson 

(USEPA Contractors} 
Center for Subsurface Modeling Support 
Roberts. Kerr Environmental Research Laboratory 
U.S. Environmental Protection Agency 
P.O. Box 1198 
Ada, OK 74820 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Based on the original VLEACH (version 1.0) I 
developed by CH2M Hill, Redding, California I 
for USEPA Region IX I 

------------------------------------------------------------] 
TACOMA METALS FACILITY, ARSENIC, TP-43. 

1 polygons. 
Timestep = 0.10 years. Simulation length= 500.00 years. 
Printout every 50.00 years. Vertical profile stored every 50.00 years. 
Koc~ 29.000 ml/g, 0.10241E-02cu.ft./g 
Kh = 0.00000 (dimensionless). 
Aqueous solubility= 1000.0 mg/1, 
Free air diffusion coefficient= .00000 

28.317 
sq. m/day, 

g/cu.ft 
.00000 sq.ft./yr 

Polygon 1 
ARSENIC, TP-43 
Polygon area= 1.0000 sq. ft. 

20 cells, each cell 0.500 ft. thick. 
Soil Properties: 

Bulk density= 1.3500 g/ml, 38228. g/cu.ft. 
Porosity= 0.4900 Volumetric water content= 0.2600 
Organic carbon content= 1.00000000 

Recharge Rate= 0.03000000 ft/yr 
Cone. in recharge water= 0.00000 
Atmospheric concentration= 0.00000 
Water table has a fixed concentration of 
g/cu.ft. 

with respect to gas diffusion. 

mg/1, 
mg/1, 

0.00000 

0.00000 
0.00000 

mg/1, 

g/cu.ft 
g/cu.ft 

0.00000 



TACOMA METALS FACILITY, ARSENIC, TP-43. 
1 

. 1 500 . 50. 50. 
29. 0 1000 0 

ARSENIC, TP-43 
1. . 5 0.030 1. 35 . 49 .26 1 

0.0 0. 0. 
20y 100. 

1 2 90000. 
3 4 85000. 
5 6 80000. 
7 20 0. 



Appendix 0 

BIOSCREEN Model Results 



Hydraulic Conductivity Based on 1.1 E-02 



BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions: 
Air Force Center for Environmental Excellence Version 1.4 []]TI ~1. Enter value directlv .... or 

1. HYDROGEOLOGY 
Seepage Velocity* 

or 
Hydraulic Conductivity 
Hydraulic Gradient 
Porosity 

2. DISPERSION 
Longitudinal Dispersivity'* 
Transverse Oispersivity* 
Vertical Dispersivity* 

or 
Estimated Plume Length 

3. ADSORPTION 
Retardation Factor'* 

or 
Soil Bulk Density 
Partition Coefficient 
FractionOrganicCarbon 

4., BIODEGRADATION 

Vs 

K 
i 
n 

alphax 
alpha y 
alphaz 

Lp 

R 

rho 
Koc 
foe 

1st Order Decay Coe ff* lambda 

or 
Solute Half-Life t-half 
oi Instantaneous Reaction Model 
Delta Oxygen* DO 
Delta Nitrate* N03 
Observed Ferrous Iron* Fe2+ 
Delta Sulfate" S04 
Observed Methane" CH4 

185.8 l(ftlyr) 
If\ nr 

1.1E-02 (cm/sec) 
0.008 (ft/ft) 
0.49 (-) 

13.8 (ft) 
1.4 (ft) 
0.0 (ft) 

If' or 
300 (ft) 

1272756.1 1 (-) 
)f\ or 

~5 (kg/I) 
3.30E+06 (Ul<g) 

3.0E-2 (-) 

4.6E+O (per yr) 
nr 

0.15 (year) 

1.65 (mg/L) 
0.7 (mg/L) 

16.6 (mg/L) 
22.4 (mg/L) 
6.6 (mg/L) 

V!'cir . 2. Calculate by fillinq in gray 
-i -0-.0-2~! " cells below. (To restore 

formu/asL hit button below,. 
6. GENERAL 
Modeled Area Length .. 
Modeled Area Width'* 
Simulation Time* BB <tt> rl ~ 

(ft) w-. 
(yr) -4, 

Variable* .,. Data used directly in model. 
20 •. Value calculated by.model-. --

(Don't enter any data). 
6. SOURCE DATA 

Source Thickness in Sat.Zone*r::J:f] (ft) Vt!}rtiq{J.I Pl~r:i~ S~yri:;~: Lp.ck ~t.Plµmt;3 Cr(>S.S..,S.~c.tion 
Source Zones: _ .. ------·· fl.Pd. lnp1.1t C9n®nfr<;1ti1;ms {fr Wic;lth~ 

Width* (ft) \Cone. (ma/Lr'" _ ,...-·- roe Zones 1 .. 2. artd 3 · 

Inst. React. 

In Source NAPL, Soil 

• 

View of Plume Looking Down 

Observed Centerline Concentrations at Monitoring Wells 
If No Data Leave Blank or Enter "O" 

• 

7. RELD DATA FOR COM.;.::.:....:.PA-=R-=1-=-SO.:::.,N;..:.-_r--....---.-----.---.---,---,----,---.---, 
Concentration (mg/L) I I I I l I I I I I I I 
Dist. from Source (ft) L-. ------------------------'· 

8. CHOOSE TYPE OF OUTPUT TO SEE: 

RUN I [ J 
[ Help 

CENTERLINE 
RUN ARRAY 

) Recalculate This 

( View Output 

( 
Sheet 

) ( View Output ) 
Paste Example Dataset J 

r . Restore Formulas for Vs 
01spersivities, R, lambda, other 



DI$SOLVEDUV.OROC¥RBO~£Ol)l,fl~'t~TroN.!i,i!;0N~ PLUMECEN:T~E'(m.w"tatZi::;0)' ; ;:r.:'l,;·.:~:r ., ~: i·! j · · · , .. :· ~, : .·:. · ·;,, < .:;·-~~:~~'!.::i~~;Jt ,.'.· :\_:.~.;;: · :r .. ·.,::.:.:··:; :: : ~. ~ i:;;-~·:; .. :Y\:: ·r.,::?::~··t:2·: f.)~{ 
'/r.V:ft:Jji:: ;,,.,r:,.u"'nr:l - --,;: ...---- -~,,: 3' 0 ~. ,,. "~i:;';;;,,·-s: ,r,tt'·-'nt:\·' ·,,,_ ' .~.,.,.1~"""0;,i',.,..,, ~~~ ->rrr:"""~ o~· "·' n:il-;'~~1l"''~"iil)~·- ..,.,.-, ·<5~l'i" ~";'.m;!··• -.i'£o''P"" , . ._'\- ~,:,;){~., .. 
J 1!'/ J";'~ ~ ,_-.!.Vu~ U ·. : .. _ PW . ~ , __ 511 • ~':.-· .~ - ~· · ·,_ '. ift~W' . -=! ~~: ·~rb'..,. 11 .• ~ _ L"111~ 1 ... ~ .. -'tll ,., ?'"~[! ~ f! ~"""'

1
· Vi'R< ;-r ~. '. ·r\•·l t,;.}' 

.. 7'~1!et~~ 0.001 0.000 0.000 0:000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ~ :. ' ~{~
1t 

· tst.Qrcrer ·~c.;ay 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 , .. , ·;;,;,i ;<·. 
km:'.Reai~ 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 " (-]C 

- •! ''..,'" ":';;__. -~- . -~ ,>-·"i 

Fieta~al~ frgrry $ite: 
.-~:•.,• ... s:z. ;4 .,¥,,? ... ,.'!,' 

·~ r· tra~l•\f·-~·· ···· -~~~ifi~-- ·· · "· p,,· Ld:JJ> f m ·,$·t 0.001 . ;·;,...:.J1!.- •. ~ m . f§: .. ff!f.t _ :.,1. , · ..... ,. /~., .,. .,: .JP:. f . .:...• · :1~,.:. ; ' ~ ij '9m.:_ff!. ~ -t~t Ord,;,:, Q.~gqy 

0.001 
c:: 
.;l 0.001 
J-
.; 11.000 
e =- . c, -.31.000 = ' 
~. 0.000 

0.000 

0.000 

0 50 JOO 150 200 
Di~taru;~ :ir~m Sqpr~t <ftf · 2.5.0 

~ ,,. . . . _. ,..., . 

"~ ··· ~~~ ~:~;.:· · ·{.'::j ;: - · t::~~. .:;.J~:·t> ~r=c.·'_,_.,:;;.;~._{ _____ _ 

Calculate ;, .. ihiJI 30 Yeara 1··., . ~: ., : t/ •·.. Return to 
A . t· ,.I ·F· ·-2 • II' I t nama 10n ':::-·:. ·:"'"~ ' ""'-~~"':":·~.'::·,-,,.,r ·".~'." . ...., / : . . npu 

·:I~Y.;:<·:::;-··· ,: ..... ,~ · '.'., .... !I·,:: ,.. ·~ . ~·,,:. 1. y···. ·~) '&t /_:~/::~~ _,; 

300 

j' }~::·/·i;~·it&.~ ~~~~~. 
Recalculate This 

Sheet 
-~ 

3$0 

'~: 
}\}\' 

't 

r:.: . 
i~ :•; 

,., 
~,;::. 
?} 
.~· 



T~~~J ,,_ . 

"'~. 11~~,l~·\r .. ·.;rl, ~-30_-· · · w· '.,JI~- . . .. . --·= 

· ··~:: Qplr 0.001 I 0.000 
-~ ·,>· ~II 0.001 I 0.000 

- ~ ~.-
-;..,.. ~ - • ~:~" ! 

' !!...": ;, 

~ ~ '''-0 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o.uuu u.uuu ·: 1st Order Decay 
I ~· .;.'.f~ 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ,::--: Model 
I -:~;~} 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 . · '.-~'.):f);:;-i;:,,-•)li{~.:,:1~:;J\ 
MASS;;,. 2.2E+O O.OE+O O.OE+O O.OE+O O.OE+O O.OE+O 0.0E+O - -- · - - -- · - - ,.,,.. ·" " ...... ·" ,.:.,::,·,~,"' < ···"';i,.J. ·;; ;if.'i,-;.i; 
Pt.iix .; . . cG -..,.. . • • -., ., . - ,,-:,,- • """'' ;.•· • • ~ 

(~~~~X~- ' .·, .. >11rn,,~~!I - C • 3~ .Ye~;~ . ·11 

~t~:~ ;.!-~-~~ ~- .•. ·- -~. -~- --· ------- ~~~-

0.001 "1"':~ 

0.001 
s--r 0.001 
~ 

.c 
0 -! 
I 
0 
0 

( Plot An Data ) 

( Plot Data > Target J . 
,,:, .:!' .. _ .. ;. ;: ·:.. ;<-~· .. .,.;: 

(ft.) 

....,,..._ ~--.;u.#"79?,'·\ r,.;. 

., · ./ "~(~) 
..,.,,. ;s ; 
~l?O. 240 

;/i!.· ._ .~: .;;. .. ,. · ..• ~t'.(: :i ,;'~ :~)\\ . ..,,::.:~ _ _'_;. 

Ox 

PlumeMallllfNe-(~ 

- Milla PlulM Mwl Can't Cale. ! (#<fl) 

• PIUme Mass·R"'10V~ by ~g} 

a._. in !1NNFI AcapterlBypredUat M1181NS: 
,n Nltntle nn II Sulf'ete Melhane 

Cofllam. Mllea In Souroe (t-0 Yean)i 
COllllaln. Mal& in louf8II Now (1-MYears) 

(Kg) 

infinite {K,) 
Infinite (Kg} 

Cwrat ......... of~lnPlume Can'tCalc. (--,, 
FloWrate of Water Throiagtl Sow'ce Zone Can't Cale. ~ 

-~ --~~:•~a~ .. :~~=~:P ')::··,;~75I:!!YF'·~~~~5~(!~ r~(}::2-;:~~~\ Recalculate 
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BIOSCREEN Natural Attenuation Decision Support System I Tacoma Metals 
NaDhthalene - 2.. 

Data Input Instructions: 
Cii5:J ;,1. Enter value directlv .... or Air Force Center for Environmental Excellence Version 1.4 

1. HYDROGEOLOGY 
Seepage Velocity* 

or 
Hydraulic Conductivity 
Hydraulic Gradient 
Porosity 

2. DISPERSION 
Longitudinal Dispersivity" 
Transverse Dispersivity'" 
Vertical Dispersivity'" 

or 
Estimated Plume Length 

3. ADSORPTION 
Retardation Factor' 

or 
Soil Bulk Density 
Partition Coefficient 
FractionOrganicCarbon 

4. BIODEGRADATION 

Vs 

K 

n 

alphax 
slphey 
alpha z 

Lp 

R 

rho 
Koc 
foe 

1st Order Decay Coeff" lambda 

or 
Solute Half-Life t-half 
or Instantaneous Reaction Model 
Delta Oxygen" DO 
Delta Nitrate"' N03 
Observed Ferrous Iron* Fe2+ 
Delta Sulfate* S04 
Observed Methane* CH4 

(ft/y~) 

1.1E-02 (cm/sec) 
0.008 (ft/ft) 

I 0.49 (-) 

13.8 (ft) 

1.4 (ft) 
0.0 (ft) 
or 
300 (ft) 

I 4546.9 I<-> ,j\ or 

1.35 (hg/1) 
5.50E+04 (Ukg) 

3.0E-2 (-) 

4~+0 1/peryr) 

0.15 (year) 

1.65 (mg/L) 
0.7 (mg/L) 

16.6 (mg/L) 
22.4 (mg/L) 
6.6 (mg/L) 

5. GENERAL 
Modeled Area Length* 
Modeled Area Width .. 
Simulation Time" 

6. SOURCE DATA 

1/f\-gr~- 2. Calculate by fillinq in qrev 
L I 0.02 I • cells below. (To restore 

~ 
(ft) f · ----.. formulas, hit button below . 
(ft) W -- Variable* ~ Data used directly in model. 
(yr) 't 20 > Value calculated by model. 

Run Name 

(Don't enter any data). 

Source Thickness In Sat.Zone* I 10 I (ft) v,rti~'3l l?l~FJ.f!. ~<purqe: ~gok ~t PJµm~ Cros$~$~ticm 
Source Zones: ---- -- f}fil(J/ /rlf).yt G!?.nG..~!J.tr~t{(!?ni ~ Wid.fhs. 

Width* (ft) I Cone. (mg/Lt , _ r' toe 7pnes 1, .. .e. amd 3 
0 
0 
50 
0 
0 

Inst. React. 

In Source NAPL, Soil 

• 

View of Plume Looking Down 

Observed Centerline Concentrations at Monitoring Wells 
If No Data Leave Blank or Enter "O" 

• 

7. FIELD DATA FOR COM,:;:.;P;...:;A..;;.:.R=IS;:..;O;:..;;N..:...___,. _ __,. _ __,._---.-----.----.----.---.---,---, 
Concentration (mg/L) I I I I I I I I I I I I 
Dist. from Source (ft)L. --------------------- --'· 

8. CHOOSE TYPE OF OUTPUT TO ~EE: 

RUN [ J 
(. Help J 

Recalculate This 

RUN ARRAY Sheet 
CENTERLINE ( Paste Example Dataset ) 

( View Output ) ( View Output ) ( Restore Formulas for Vs, 
Dispersivities, R, lambda, other 



!, • ,'!'~ 

8.000 
7.000 

i 6.000 J ~.ooo 
! ,-.ooo 
= "':1.000 
C 
0 lOOO 

1.000 
0.000 

0 

0.000 0.000 0.000 

6.825 0.000 0.000 0.000 0.000 0.000 0.000 

I ~~jy-~.:~· ... ,· -~::vi~ii~~-~~;t.;~£~i~~1''. .,:· 

50 100 150 200 
Pift3Bf4.' Fr~m S9pi;~, (ft) . 

0.000 0.000 0.000 

0.000 0.000 0.000 0.000 

• ··· ~· ···~··r.,,,··;j.;. ~ - · "'"'~" . ., ,.U -if,!iiJ~J,.1,1, ¥/9JB .1f<;>rn.:.., ~'!9l'1. "' 

2~0 300 

;'.i~~::~n, ~~~:. '.~, ~?.~11~~fi~[}~;~~~{~j~}t~~t::~~;~;~:11

)C .. ~ ,, ~~,, .: 
350 



·-- -·- - -·--- -•--- -•--- -·--- -·--- -·--- -·--- -·--- 0:000 0.000 :t n•---· J 
~:~ ~;""0'~~ 6.825 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 :'.,~{-\i.~~~; ~ "'.'*-,j.~~~-:.~;'.fJ · 
,.,,:,,.·,1<>ll s.s2s 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 '.·r - 1st o;de; b~;~y "·· 
. -< :-~ J 6.825 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 · Model 

__ .._....,,..._ _ _ __ ,. - A.A- - --- - --" " """"" n "'""' "" l'\l\n. A l"tnl\ n nnt'\ 0.000 - ---

C 

:i r 
~ 
C ;e -I! .. 
r: 
! 
c:: 
0 

-~ 

7.000 

6.000 

Plot All Data 

( Plot Data > Target 

) 
~ , 

- - " .. ~- ....... -· •• l~.~~- .:.: ••• -

. :·~·~. . .. :.: ... /:· 

(ft) 

.:r·: 

~40 27Q 

. . /.·~~~~- . ~."/,./(.if ·' .. ~··l r-~·).J: .. ·.~-

~i~ 

' ....... \· .- ~ ~ 
:. ·. - ~ ,.,} . 

PIUme Mass if No ~I Can't Cale. !(Kg) 

-AC\UIII ~ ;~I Can't Cale. !(Kg) 

•Plume~~t,y~Kg) 

Change in Eh!ctron Acceptorl8ypfoduttMaases: 
oxygen ftf/ttate Iron II Sulfate Methane 

I I Kg) 

Contarn. Mass in Sol.Re (t-0 Years) infinite 
~m . ._... In Source Now (t-30Vears} Infinite 

eurr,nt Volume of Gr~ in,Plume Can't Cale. {ac-#} 
Flowrate of Water ThFOUfil SQurce Zorte Can't Cale. fao-Wyr) 

Recalculate 1; 
7.·t·•·':'· ........ :,~ .... ·~. ·:s, .:·,.r_•~= 
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BIOSCREEN Natural Attenuation Decision Support System 
f 
Tacoma Metals 
R1:m2,:me - 2 __ 

Data Input Instructions: 
i::::::IT[J ~1. Enter value directlv .... or 
fli' !llf: . · 2. Calculate by filling in arev 

Air Force Center for Environmental Excellence Version 1.4 
Run r:/(J_mf! 

1. HYDROGEOLOGY 
Seepage Velocity* Vs 185.8 

or Ill' (If' 

Hydraulic Conductivity K 1.1E~2 
Hydraulic Gradient j 0.008 
Porosity n 0.49 

2. DISPERSION 
Longitudinal Dispersivity* alpha x 13.8 

Transverse Dispersivity* alphay 1.4 
Vertical Dispersivity* alphaz 0.0 

or or 

Estimated Plume Length Lp 300 

3. ADSORPTION 
Retardation Factor* R 6.8 

or 0( 

Soil Bulk Density rho 1.35 
Partition Coefficient Koc 70 
FractionOrganicCarbon foe 3.0E-2 

4. BlODEGRADATION 
1st Order Decay Coe ff" lambda 4.6E+O 

or nr 

Solute Half -Life t-half 0.15 
or Instantaneous Reaction Model 
Delta Oxygen• DO 1.65 
Delta Nitrate" N03 0.7 
Observed Ferrous Iron* Fe2+ 16.6 
Delta SUifate* S04 22.4 
Observed Methane" CH4 6.6 

(ft/yr) 

(cm/sec) 
(ft/ft) 
(-) 

(ft) 
(ft) 
(ft) 

(fl) 

(-) 

(kg/I) 
(Ukg) 
(-) 

(per yr) 

(year) 

(mg/L) 
(mg/L) 
(mg/L) 
(mg/L) 
(mg!L) 

5. GENERAL 
Modeled Area Length" 
Modeled Area Width* 
Simulation Time"' 

L -1 ...... 0·~0-2-41 V ce//s below. (TO restore 

~

(ft) r · - fonnulas, hit button below. 
(ft) W ~ Variable* .,. Data used directly in model. 
(yr) ~ 20 i, Value calculated by model. 

(Don't enter any data). 

6. SOURCE DATA 
Source Thickness in Sat.Zone* O<C] (ft) V~rticaf P.l~n~ S.!?yrqe.: · 4,qt)k'.~t Ptymc (;)f'Q$.$~§.ec.tion 
Source Zones: ------ and Input GQRCflntr~tlqp$. ~ Wieftf:I~ 

Width* (ft) I Cone. (mg/L\* ,-4-- fuc Zanes 1. 2. ar:id.B 
0 
0 
50 1 .., Ans:_n? 1 • a 
0 
0 

source Ha 
Infinite 

Inst. React 

Soluble Mass, ····-··--
In Source NAPL! Soil 

~ 
View of Plume Looking Down 

ObseJVed Centerline Concentrations at Monitoring Wells 
If No Data Leave Blank or Enter HQ" 

7. FIELD DATA FOR COMPARISON 
Concentration (mg/L)J..-----.-1-~I _ _,1,-~l----.-1- ~I --,l..-~1- ~l--..-1 - --.I 
Dist. from Source (ft) L. - ----- ----- --- ----- --- -'· 

8. CHOOSE TYPE OF OUTPUT TO SEE: 

RUN J [ l ( 
CENTERLINE 

RUN ARRAY Help ) Recalculate This 
Sheet 

( View Output 

( Paste Example Dataset 

) ( View Output ) 
J 

( . Restore Formulas for Vs 
D1spersivities, R, lambda, other 



6.021 
I, 

0.000 0.000 0.000 

0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
"_)I 

I 'Flfitd @~t~rfrJm.-$.ite ~ I ,~ I I I I I I I I h ·.:f;~:t::' 
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.~ 
C 

: .. :,H:·: 
:. ~ ,,fr': 

·i~ .. · }i 

0.030 

= 0.025 
Q Ii 0.020 

1 s 0.01s ~-8 . 0.010 
0 

0.00:S 

0.000 

0 

~~i. ;<~::~'·,:.:~~ .. ~ 
50 100 

...... , .. ,.; "'"" .... ~····":''"•~., 

Jjf) 2()0 450 300 

. l)istmi,e from $Q..-r,, (ft) 
. :~~i,~?~~{~;', ;:;,-~~·!'-J~~i~,;;:2{tfu~:?~~}\~i.~.:~0l·'~·:.,~~,~ 

350 

:,···. 
:, :~ .. 

.i ... ,.., 

·.~·'.)(~ 
~· ~ri(~= 

1Jf'-

~I 
-~ R~~p':tto J Reca:::;This -~~, ",,f. .,'; ~,:,,. 
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-~~ ~~(C 

'., .. , ·-f,$ 0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 · Model 
'._:, .-- , J3 0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 .: .. · -~ ·: · ... , .. 
i-- /" 2X, 0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1st Order Decay 

~- _ ... i 'f~ 0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model 
- .~.-i2S 0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 •· · · '-'·: · · · 

MA$.$~~ 8.5E+1 O.OE+O O.OE+O O.OE+O O.OE+O O.OE+O O.OE+O O.OE+O 0.0E+O 0.0E+O 0.0E+O /n;ta~t~neous 

~f~~ :~z ~!e~ 
:f 0.020-:l• 

l 
C 
0 

j 
fl 
C 

B 

( Plot All Data J 
C. ~~~t. ~ata ~ _:r arget ) .. 

-25 

(ft) 240 

· .. ;• ... iJ'~ . 
...... :. ·:·. ·.=··:.' 

' 
~-- llt.g •--'----~i.W~~~'·"@!tt,j.~L.. -fMl.Wt .... ;@~-' y) . ....... . 

Plume ~ r No Blodegtadatlon! Can't Calc. jfltl) 

- Actual Plume Maas I Can't Cale. I-
= Plume Mass Removed by Biode~j - l!<Kg) 

Cha1:1ge In EJ~ctron Acceptor/BYP,roc,1uct Masses; 
Oxygen Niti'atf{ Iron ti SU1fat9 Me#:iane, 

fl1'9.l 

~-MaN IA SOline (t-o VeMB), infinite (#9) 
Cantam . ..._ in Set.roe New (t=30YeM8.) Infinite ~ 

CUl'fent Volume af ~ ii Pit.JIM Ca"iTtcalc. (ac4t) 
fllowi'ale of W... Ttnugh Souree Zene Can't Cale. (EJO,;f/yrj 

Mass HELP f. ~:':-'· ...... ,. '· ",.,,_ .. ~~, .... ,.,-~ 'f:-""'· • -·· ~~-,..,,,. ;p·.···· •: 
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Hydraulic Conductivity Based on 5.0E-02 



BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions: 
[]JKJ ~1. Enter vafue directlv .... or 
]lf'~t . 2. Calculate bv fil/inq in qrev 

Air Force Center tor Environmental Excellence Version 1.4 

1. HYDROGEOLOGY 
Seepage Velocity* 

or 
Hydraulic Conductivity 
Hydraulic Gradient 
Porosity 

2. DISPERSlON 
Longitudinal Dispersivity" 
Transverse Disperslvity* 
Vertical Dispersivity* 

or 
Estimated Plume Length 

3. ADSORPTION 
Retardatfon Factor"' 

or 
Soil Bulk Density 
Partition Coefficient 
FractionOrganicCarbon 

4. BIODEGRAOATION 
1st Order Decay Coeff" 

or 

Vs 

K 
j 

n 

alphax 
alpha y 

alpha z 

Lp 

R 

rho 
J<oc 
foe 

lambda 

Solute Half-Life t-half 
or Instantaneous Reaction Model 
Delta Oxygen" DO 
Delta Nitrate" N03 
Observed Ferrous· Iron* Fe2+ 
Delta Sulfate• S04 
Observed Methane.. CH4 

I 84~(ft/yr) 
]i\~r 
5.0E-02 (cm/sec) 
0.008 (ft/ft) 
0.49 (-) 

13.8 (ft) 
1.4 (ft) 
0.0 (ft) 
. .. .. 
or 
300 (ft) 

272756 .1 l (-) 
ill\ or 

1.35 (kg/I) 
3.30E+06 (Ukg) 

3.0E-2 (-) 

•-~•O I/per yr) 

0.15 (year) 

1.~ (mg/L) 
0.7 (mg!L) 
16.6 (mg/L) 
22.4 (mg/L) 
6.6 (mg/L) 

5. GENERAL 
Modeled Area Length" 
Modeled Area Width" 
Simulation Time• 

6. SOURCE DATA 

I 0.02 1 ~ cells below. (To restore 

§§ (ft) f- ~ · --+ formulas, hit button below. 
(ft) W ... Variable* ~ Data used directly in model. 
(yr) ~ 20 i- Value calculated by model. 

(Don't enter any data). 

Source Thickness in Sat.Zone"' ! 10 I (ft) Vf!,r:tical fl/~~. :Seil~~; J,.<~<iik ~t .Pli(me Cro~$-$~ction 
. Source Zones: .---·------@fi1~}npt.J{Qan~tr:atigns::&: Wi~tft~ 

Width" (ft) l Conc.Jmg/L)"' _ •"" fuc tones 1. 2 .. an.d!l: · .. · ·· 
0 
0 
50 
0 
0 

In Source NAPL, Soil 

d. 

• 

View of Plume Looking Down 

Obseived Centerline Concentrations at Monitoring Wells 
If No Data Leave Blank or Enter "OH 

• 

7. FIELD DATA FOR COMPARISON 
Concentration (mg/L),;...l .;;...;..;;.:...;;;;..;.._,l'-'----,1---,1---,l---,l---,!---,l----.l.----.l.----.lr----,I 
Dist. from Source (ft) 0 30 60 90 120 150 180 210 240 270 300 

8. CHOOSE TYPE OF OUTPUT TO SEE: 

RUN [ ] C Help 
CENTERLINE 

RUN ARRAY J 
Recalculate This 

Sheet 

( View Output J 
( Paste Example Dataset 

( View Output J 
) 

( . Restore Formulas for Vs 
D1spersi11ities, R, lambda, other 



· · •

03::~s~!~J0G.~Wt:~!P.?!;1f~~E(~W,~atZ=O) 
TYP:E9FM(?D,~~;:.'. IL. ~.~,cf. : :· [,. .~J.~-~ 1~-.. ~:~g~:;·.J .. ; .. ~ :.§9.:,:.:L,. tLJ::J?.R;Z: l '\3~9.Ld.-/\t8-fL>1)/?.1J(.J·L~:: :.Z49.:~:='J . ~?.(}:_ I .... -~®·. 

>. Degradati9.rall 0.001 I 0.000 I 0.000 I 0.000 I 0.000 I 0.000 I 0.000 l 0.000 I 0.000 l 0.000 I 0.000 0.001 0.000 0.000 0.000 o.c 
1st Order. D~ay1 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

; . 

· Inst. ReactiC)n 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Field. Data fr~m'Ls_i~ 

.,,.._No Gegradatfon r: Field 6ata fivm · Sit,/ 
7.E-04 :r------------------------------------

ci 6.E-04 ,, 

j 5.E-04 
~ .-.. 
; ~ 4.E-04 

t S 3.E-04 
= 
~ 2.E-04 

l.E-04 
O.E +00 1 , •• , I • , , • • I , • , • , , , • , I • , • I , a, , , 

() 

calculate 
Animation 

50 100 150 
Distance From Source (ft) 

.... _.,.;. ; ;'.'.'~, I.I~~~( :.: \:: "'" 
II 3 Years I! 

200 250 300 

[ R~~~':t to J ( Recal~~= This J 



Tnmsv,rse 
Dis~nce (ft) 

\V 0 
·25 0.001 

,, . 1~ 0.001 .... 0 
0.001 

. :..1~ 0.001 
-2~ 0.001 

MASS 9.9E+O 
FLUX 
(mg/d~y) Time:[! . .... 

0.001 -, 

:::! 
en o 001 E . -C 
0 

~ 
1: 
Cl> u 

8 

( P!oi All Data 

Plot Dal:'"d > Target '1 

OlSSOLVED HYDROCARBON CON;CEN1'RA TIONS IN PLUME (mg/Lat Z--4)} 

p,~r~n~ft ·trom squr,ce "ft) 
a.Q .60 · 90 1.io · 1JO 1$!) 

0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 
~ ..... ...-i. 

O.OE+O I O.OE+O O.OE+O 0.0E+O O.OE+O O.OE+O 

30 Years 11 Target Level: !I 0.005 I! rrtg/L 

-25 

-13 

(ft) 
240 270 

210 240 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

O.OE+O O.OE+O 

i1-0 
0.000 
0.000 
0.000 
0.000 
0.000 

O.OE+O 

360. 
0.000 
0.000 
0.000 
0.000 
0.000 

0.0E+O 

M¢def to Pispl~y: 
No Degradation 

Model 

1st Order Decay 
Model 

. Displayed Model: !INo Degradation ll 
Instantaneous 

Reaction Model 

P/ume _a_ri_d__s_ou~e Ma§ses (Ord~r-9f-Mi!l_g_nitu(!fe Accur:~CYl 

Plume Mass If Na llioeegradmion! Can't Calc. j(Kg) 

-Actual Piume Mass! Can't Cale. !(Kg) 

• PUM MaS& Removed by BtodegU l!<KgJ 

Change in E1ec.1ron Ac&.8(*>r/Byproeuot Masses: 
Oxygen Nitrate Iron II Sf.Nfaie Methane 

I I I na na na na na 

Corum. Mass in Souroe (Ml Years) infinite 
Contam. Mus in Source Now (to30VHI'$) Infinite 

(Kg) 

(Kg) 
{Kg) 

Current Volume of Grounawater in Plume Can't Cale. (ao-ft) 
Flowrate of Wawr Tl'lfough Source Zone Can't Cale. (ac-ltlyr) 

Mass HElP _J l Re:~lcu!~~ 
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions: 
C..TID :>1. Enter value directlv .... or Air Force Center for Environmental Excellence Version 1. 4 1;,, or 2. Calculate bv fil/inq in arev 

1. HYOROGEOLOGY 
Seepage Velocity* 

or 
Hydraulic Conductivity 
Hydraulic Gradient 
Porosity 

2. DISPERSION 
Longitudinal Dispersivity* 
Transverse Dispersivity* 
Vertical Oispersivity* 

or 
Estimated Plume Leng1h 

3. ADSORPTION 
Retardation Factor* 

or 

Vs 

K 
i 
n 

alphax 
alphay 
alpha z 

Lp 

R 

rho 
Koc 

C~!'i -~.J (ft/yr) 
11\ or 

[\~~~2 (cm/sec) 
(ft/ft) 

1 0.49 (-) 
L ·- ·- ·" 

( ~ __ 13~8~- (ft) I _1,4_ (ft) 
, .. o.o (ft) 

.fj\ OT 

L~~-~Q.o-J<ttJ 

"I' or ___ , 

5. GENERAL 
Modeled Area Length* 
Modeled Area Width* 
Simulation Time* 

6. SOURCE DATA 

,...... ........ . ____ L -··· . I 0.021 ., ce//s below. (To restore 
; 300 I (ft) +' _. formulas, hit button below . 
[--50-_l (ft) \/I{ _. Variable" ;> Data used directly in model. 

30 =1 (yr) . ., 20 · r.> Value cafcu/ated by model. 
·-···- (Don't enter any data). 

Source Thickness in Sat.Zone*L 11J(ttJ Vertical Plane Source: Look at Plume Cross-Section 
and Input Concentrations & Widths Source Zones: ----

Width* (ft) 1Conc. (m n tl \ * • .....-- f2S 1. 2. and 3 

• 

View of Plume Looking Down 

Observed Centerline Concentrations at Monitoring Wells 
If No Data Leave Blank or Enter "O" 

• 

Soil Bulk Density 
Partition Coefficient 
FractionOrganicCarbon 

4. BIODEGRADATlON 

foe 

r46·LJ<-J 
~,s1~~~~J 
.. 3.0E-2 (-) 

90 l 120 
13so I 180 I 210

1 
2_40~27iF

1 300-J 
1st Order Decay Coeff" lambda 

or 
Solute Half-Life t-half 
or Instantaneous Reaction Model 
Delta Oxygen" DO 
Delta Nitrate* N03 
Observed Ferrous Iron* Fe2+ 
Delta Sulfate* S04 
Observed Methane* CH4 

[ 1'.~§:*:Q.1(per yr) 
i:t. or 

L o: 15....J (year) 

[ 1:i· w::ll 
16.6 (mg/L) r·---
22.4 (mg/L) 

_'_. __ 6.(_· (mg/L) 

8. CHOOSE TYPE OF OUTPUT TO SEE: 

RUN J 
CENTERLINE [ RUN ARRAY 

( View Output ) ( View Output 

l (" Help J 
Recalculate This 

Sheet 

( Paste Example Dataset ) 
) ( Restore Formulas for Vs, 

Dlspersivities, R, lambda, other 



TYPE OF MODEL 

No Degradation 
\··-~ .. ~-------·--------

I ••• ••··----
ist Order Decay 

I 

,·-

Inst. ;{eaction 

Field Data from Site 

8 
7 

S 6 
·:; -5 
f .....:l 
.... ~4 
~ = ~ _. 3 

u 2 

0 

6.825 

6,825 

6.825 

1)1SSOLVED HYDROCARBON CONOl:NTRA TION ALONG PLUME CENTERLINE (mg/Lat. Z=O} 

Di$ta,ice from Saurce (ft) 

30 60 90 120 150 180 210 240 270 300 

0:167 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

- -No Degradation :; Field Data from Site 

1 
0 I 0, ii •. , • ~ + ,_.., • c t • +- ,• : Ill t , = ... t a,J 

0 

Calculate 
Animation 

50 

([ 

JOO 150 
Distance F1·om Som·ce (ft) 

Time: 

30 Years 

200 - 250 300 

;· R~~~':t to ~J'l Reca::~a: This ) 
\. .. .. ..... .. ------· ··--· -··' ·-- --- ---········ . 



Transverse 
Distance 'ft) 

'V 0 

is 6.825 
f3 6.825 

.. 0 6.825 
~1~ 6.825 

·.,2s 6.825 
. .. - .......... 
MASS 1.1E+5 
FLUX 

.. 

(mg/day) Time:!! 

7.000 

6.000 
:r 
j 5.000 -C: 
0 

! 
E 
f; 
C 
0 

(,) 

C Plot Aii r:.ata 

( Plot Dcita > Target 

.. 

DISSOLVED HYDROCARBON CONCENTRATIONS. IN PLUME (mg/L iat Z=O) 

30 60 · .tre 
0.084 0.000 0.000 
0.154 0.000 0.000 
0.167 0.000 0.000 
0.154 0.000 0.000 
0.084 0.000 0.000 

2.6E+3 I 5.SE-1 5.0E-7 

30 Years 11 

(ft) 

D.hi.t.mc~ fr-om $QU.r~e 'ft.) 
141 i'JQ ~SQ 2.1Q 

0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 

a4t 2.10. 
0.000 0.000 
0.000 0,000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

.:.......;..a.~ .. ..-. . 

30() 
0.000 
0.000 
0.000 
0.000 
0.000 

Mogel to bispla.y: 

No Degradation 
Model 

1st Order Decay 
Model 

O.OE+O O.OE+O I O.OE+O I O.OE+O O.OE+O O.OE+O O.OE+O Instantaneous 
Reaction Model 

T~r!i}~t Lev~I: !I 0.005 l! mg/L ' 

-25 

240 270 

. · Displayed Mo.del: l!No Degradation II 
P/LJm~. and $~urc~ Mass.es (Qfff.er-ef-M~gnit«$ Accurac, 

- ··-Plume Mass 1f No Blodegradation I Can't Cale. ! (Kg) 

-Ae1ual Plume Mus! Can't Calc. j(Kg) 

= Plume Mass Removed by l!liodegll - lj(Kg) 

Chan@le in Electron Acceptor/9w>rodldct Mann: 
Oxygen Nftrate Iron II Sulfate Methane 

(Kg) 

(Kg) 
(Kg) 

na na na na na 

Contam. Man in Swrce (t-0 Years) infinite 
Conlam. Mass in Souroe Now (1=30Yaars) Infinite 

CUfrut Velume of Groundwater in Plume Can't Cale. (ac-ft) 
Ftewrade of Water Through Source Zone Can't Cale. (ac-tlyr) 

Mal>S HELP Recalculate 
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BIOSCREEN Natural Attenuation Decision Support System Tacoma Metals 
Benzene 

Data Input Instructions: 
Air Force Center for Environmental Excellence Version 1. 4 l'ff.[J ~1. Enter value directlv .... or 

1. HYOROGEOLOGY 
Seepage Velocity* 

or 
Hydraulic Conductivity 
Hydraulic Gradient 
Porosity 

2. DISPERSION 
Longitudinal Dispersivity* 
Transverse Dispersivity* 
Vertical DispersMty* 

or 
Estimated Plume Length 

3. ADSORPTION 
Retardation Factor* 

or 

Vs 

K 
i 
n 

alpha x 
alpha y 

alpha z 

Lp 

R 

rho 
Koc 

~ 844.6 j(ftlyr) r, nr 

~0~2 1~:;rc) 
-~-0.49 -- (-) 

p~~ 0.0 (ft) 
. or 

1..= 300 -- (ft) 

r-·-6.s··=i(-) 1,, or 

-1.35 - (kg/l) 
17.00E+01 (Ukg) 

5. GENERAL 
Modeled Area Length" 
Modeled Area Width* 
Simulation Time* 

6. SOURCE DATA 

Run Name 

rn(ft) ;--- L ·-~ 
(ft) w ~ 

- - (yr) .J. 

or 2. Calculate bv fillina in arev 
i..__Q&j ; cells below. (To restore 

formulas,_ hit button befo_w). 
Variable* '> Data used direct/y in model. 

20 · ·'> Value calculated by model. 
(Don't enter any data). 

Source Thickness in Sat.Zone*[ }QJ(ft) 
Source Zones: ----

Vertical Plane Source: Look at Plume Cross-Section 
and Input Concentrations & Widths 

Width* (ft) l Cone. (mg/L~· • .....---- e_§_j. 2. and 3 
0 
0 

I 240~-02 I • 
CT -50 

0 
0 

ource Halflife (see Help): 
Infinite _ __J!!.fl!!~ __ J (yr) .". View of Plume Looking Down 

Inst. React ,srr~ 1st Order 
Soluble Mass._. infinite j(Kg) Observed Centerline Conc~ntrations at Monitoring Wells 
In Source NAPL, Soil If No Data Leave Blank or Enter "O" 

• 

Soil Bulk Density 
Partition Coefficient 
FractionOrganicCarbon 

4. BIODEGRADATION 

foe :_ 3.o,ff- (-) 

14.SE+g (per yr) 

7. FIELD DATA FOR COMPARISON 

~~~c;;!~~~r~~g:;~I o 1 ·-3~~r~o I 90 ! · 1;~~~--~;;~~1~~~-210 1-2;r;r~I~~~j 
1 st Order Decay Coeff' tsmbds 

or 
Solute Half-life t-half 
or Instantaneous Reaction Model 
Delta Oxygen* DO 
Delta Nitrate.. N03 
Observed Ferrous Iron" Fe2+ 
Delta Sulfate* S04 
Observed Methane* CH4 

l?1' nr _ 

L.Q:~J (year) 

-1.65- - (mg/L) 

0.7 (mg/L) 
16.6 (mg/L) 
22.4 (mg/L) 

, __ 6.6 (mg/L) 

8. CHOOSE TYPE OF OUTPUT TO SEE: 

RUN I [ l [ Help ) Recalculate This 

RUN ARRAY Sheet 

CENTERLINE ( Paste Example Dataset ) 
( View Output ) ( View Output J r Restore Formulas for Vs, 

Dispersivities, R, lambda, o1her 



DISSOLVl~D HYDROCARBON CONCENTRATION ALONG PLUME CENTRRLINE (mg/Lat. Z;:0) 

TYPE OF MODEL 0 

' 
30 60 

1 No Degradation 0 .024 0 .024 0.023 1- 1s'..'.::~:.:::~ 0.024 0.0·11 0.004 

0.02't 0.000 0.000 

1- - · Field Data 
0

f~om Site 

.,._ No Degradation 
0.030 

g 0.025 

.i 3 0.020 
.:: C: 

1 r 0.015 
tj -g 0.010 
u 

0.005 

0.000 

0 

Calculate 
Animation 

I 

50 

[[ 

Distance from Suurce (ft) 

90 120 150 180 210 240 270 300 

0.021 0 .020 0 .019 0.018 0 .017 0.016 0.015 O.Q15 

0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 o.ouo 0.000 0.000 

:; Field Data from Site 

-

J 
T T I 

JOO 150 200 250 
Distance From Source (ft) 

Time: 

30 Years I] (-- -R~:p':t to ___ -1 ( .. Reca:~= This -j 
l_ .. ____ ............. - - ---·-·····-·· .. ·-··-·-·-···--·-·---·· . ·-·-···"' 

300 



Transverse JHSSOLVED HYOROCARUOH CONCENTRA.TIONS IN PLUME (mgfL at l;::,0) 
Distance 'ftJ 

~ 0 30 60 
·25 0.024 0.012 0.012 
13 0.024 0.022 0.020 
"Q 0.024 0.024 0.023 
-13 0.024 0.022 0.020 
,.:25 0.024 0.012 0.012 

., . . ·--~···· 
3.9E+2j 3.7E+2 l3 .5E+2 MASS 

FLUX 
(mgfclay) 

" 

0,025 

::::i 0.020 -D) 

E -C 
Q 

i .... 
C: 
QI 
<.> 
C: 
0 
(,) 

Time:!I 

1,;,u AH Uotia ) 

!Jlot Dc:1tc:1 " ·r argbi 

30 Years 
~ ... 

(ft) 

D.is.t;,n.ce·fr.fim SQIJfflf 'ft) 
9.0 12'() 1~·0 180. . 

0.012 0.012 0.012 0.012 
0.019 0.o18 0.017 0.016 
0.021 0.020 0.019 0.018 
0.019 0.018 O.o17 0.016 
0.012 0.012 0.012 0.012 

3.3E+2 3.2E+2 3.0E+2 2.9E+2 

II Targ~t Level: ll 0.005 11 mg/L 

-25 

210 240 270 
0.012 0.011 0,011 
0,015 0.015 0.014 
0.017 0.016 0.015 
0,015 0.015 0.014 
0.012 0.011 0.011 

2.8E+2 2.7E+2 1 2.7E+2 

3(10 

0.011 
0.014 
0.015 
0.014 
0.011 

2.6E+2 

Model to Display: 
No Degradation 

Model 

1st Order Decay ) 
Model 

Displayed Mod~I: !INo Degradation 11 

Instantaneous 
Reaction Model 

Plqme and Soµre~ Masses (Ordl3r-~f-Mf}_gJ7_it_f.Jde Ac;c1.1raq 

Plume Maes if No Biodegradationl Can't Cale. I (Kg) 

- Actual Plume Mass I Can't Cale. I (Kg) 

a Plume Mau Removed by Biod~!I · 1¥Kg) 

Change in Electiron Acceptor/Byproduct Maeses 
Oxygen Nitrate Iron II Sulfate Methane 

na na na na na 

Contam. Mai'S in Source (t-0 Years) infinite 
Contam. Mas in Source Now (t=30Years) Infinite 

(Kg) 

(Kg) 
(Kg) 

Current Vowme of GreundlNater in Plume Can't Cale. (ac..ft) 
Flowrate of Water Through Source Zone Can't Cale, (ac-ftlyr) 

Mass HE:..P J Recalculate 



dlgDensity 

· :Select·pliirriar.y eantaminanti in iistuox en left. "fypical 
·density appears.In text: box In light. 
If. y,CJµ have another densit:y,·value, enter that IAto the 
text box at rig~. 

Constituent Density 

C OK 

( Cancel ) 

j Average 1311:X Plume H ._!o_.8_7 _· __ I g/ml,; 

Page 1 



Appe ndix P 

Cost Estimates 



ALTERNATIVE 1 

EXCAVATION/ OFF-SITE DISPOSAL/ ASPHALT CAP/ INSTITUTJONAL CONTROLS 

I Quantlwl Unit I 
Material I Labor I Lump 

I 
Unit Unit I Extension 

Sum Total 
Task Cost I E:dension Cost Price Cost 

REMEDIATION COSTS 

Excavate TPH , CPAH impacted soil 6424 CY 3.16 $ 20,300 $ 20,300 
Oxygen-releasing compound • Phase I 3,000 LBS 9.00 $ 27,000 0.33 $ 1,000 $ 28,000 
Oxygen-releasing compound • Phase II 8,775 LBS 8.00 $ 70,200 1.82 $ 16,000 $ 86,200 
Import barll:: run soil, backfill, compact 8424 CY 14.20 $119,621 1.99 $ 16,764 $ 136,385 
Import top course soil, grade, compact 2380 CY 20.25 $ 48,188 6.00 $ 14,278 $ 62,466 
Pave asphalt cap, WSDOT Class B 28,556 SY 5.62 $160,485 1.04 $ 29,698 $ 190,183 
Catch basins, WSDOTType 11 10 EA 939.00 $ 9,390 619.50 $ 6,195 $ 15,585 
PVC stormwater conveyance pipe, 8" 1200 LF 7.73 $ 9.276 12.96 $ 15,552 $ 24,828 
Oil I water separator, coalescing plate 1 EA 28,000.00 $ 28,000 1000.00 $ 1,000 $ 29,000 
Dust control 4 VVK 250.00 $ 1,000 1636.25 $ 6,545 $ 7,545 
Install signs 10 EA 15.00 $ 150 30.00 $ 300 $ 450 
Deed restrictions 1 LS $ 2,750 $ 2,750 

Subtotal Remediation Costs .o.. (A) $ 603,692 

Contractor overhead and profit 1S %of A $ 90,554 $ 90,554 
Bond and insurance 3 %of A $ 18,111 $ 18,111 
Mobilization/demobilization S %of A $ 30,185 $ 30,185 
Sales Tax/ Tacoma 8.5 %of A $ 51,314 $ 51,314 
Contingency 10 %of A $ 60,369 $ 60,369 

Subtotal Remediation Costs B (B) $ 854,224 

Engineering Se,vices 15 %ofB $ 128,134 $ 128,134 
COnstructi011 management 10 % of B $ 85,422 $ 85,422 
Mobile laboratory 10 DAY 1,500.00 $ 15,000 $ 15,000 
Off-site soil transporta~on/diSf)Osal (CJ 9,636 TON 32.54 $ 313,555 $ 313,555 
Disposal contingency 10 %ofC $ 31,356 $ 31,356 
Lead battery casing disposal 1 LS $ 10,000 $ 10,000 

TOTAL REMEDIATION COSTS $ 1,437,691 

O&MCOSTS 

Semi-annual groundwater 2 EA 3,000.00 $ 6,000 $ 6,000 
Semi-annual laboratory sample analysis 2 EA 11,000.00 s 22,000 $ 22,000 
Semi-annual reporting 2 EA 4,000.00 $ 8,000 $ 8,000 
Annual cap inspection / reporting 1 EA 1,000.00 $ 1,000 $ 1,000 
Annual well inspedion / maintenance 1 EA 1,000.00 $ 1,000 $ 1,000 

Subtotal O&M Costs (0) $ 38,000 

Project management 15 % ofD $ 5,700 $ 5,700 
O&M Contingency 10 %ofD $ 3.800 $ 3.800 

TOTAL O&M COSTS (S YR) $ 47,500 
(present worth i=0.05, n=S, P/Aa:4.3295) $ 205,651 
ADDITIONAL SAMPLING COSTS • YEAR 1 1 EA $ 36,000 $ 36,000 

TOTAL $ 1,679,000 

June2001 996098.00 



ALTERNATIVE 2 

EXCAVATION/ BUFFER/ OFF-SITE DISPOSAL/ASPHALT CAP/ INSTITUTIONAL CONTROLS 

Material Labor Lump 
Unit I Extension 

Unit 
I Extension 

Sum Total 
Task Quantity Unit Cost Cost Price Cost 

REMEDIATION COSTS 

Excavate TPH / CPAH impacted soil 6424 CY 3.16 $ 20,300 $ 20,300 
Excavate buffer, grade, compact 3667 CY 3.53 $ 12,946 $ 12,946 
Oxygen-releasing compound - Phase I 3,000 LBS 9.00 $ 27,000 0.33 $ 1,000 $ 28,000 
Oxygen-releasing compound - Phase II 8,775 LBS 8.00 $ 70,200 1.82 $ 16,000 $ 86,200 
Import bank run soil, backfill, compact 10,091 CY 14.20 $143,292 1.99 $ 20,081 $ 163,373 
Import top course soil, grade, compact 2380 CY 20.25 $ 48,188 6.00 $ 14,278 $ 62,466 
Pave asphalt cap, WSDOT Class B 28,556 SY 5.62 $160,485 1.04 $ 29,698 $ 190,183 
Catch basins, WSDOT Type II 10 EA 939.00 $ 9,390 619.50 $ 6,195 $ 15,585 
PVC storrnwater conveyance pipe, 8" 1200 LF 7.73 $ 9,276 12.96 $ 15,552 $ 24,828 
Oil I water separator, coalescing plate 1 EA 28,000.00 $ 28,000 1000.00 $ 1,000 $ 29,000 
Dust control 4 WK 250.00 $ 1.000 1636.25 $ 6,545 $ 7.545 
Install signs 10 EA 15.00 $ 150 30.00 $ 300 $ 450 
Deed restrictions 1 LS $ 2,750 $ 2,750 

Subtotal Remediation Costs A (A) $ 643,626 

Contractor overhead and profit 15 % of A $ 96,544 $ 96,544 
Bond and insurance 3 %of A $ 19,309 $ 19,309 
Mobilization/demobilization 5 %of A $ 32,181 $ 32,18·1 
Sates Tax/ Tacoma 8.5 % of A $ 54,708 $ 54,708 
Contingency 10 % of A $ 64,363 $ 64.363 

Subtotal Remediation Costs B (B) $ 910,731 

Engineering Services 15 %ofB $ 136,610 $ 136,610 
Construction management 10 % ofB $ 91,073 $ 91,073 
Mobile laboratory 10 DAY 1,500.00 $ 15,000 $ 15,000 
Off-site soil transportation/disposal (C) 9,636 TON 32.54 $313,555 $ 313,555 
Disposal contingency 10 %ofC $ 31,356 $ 31,356 
Lead battery casing disposal 1 LS $ 10,000 $ 10,000 

TOTAL REMEDIATION COSTS $ 1,508,325 

O&MCOSTS 

Semi-annual groundwater 2 EA 3,000.00 $ 6,000 $ 6,000 
Semi-annual laboratory sample analysis 2 EA 11,000.00 $ 22,000 $ 22,000 
Semi-annual reporting 2 EA 4,000.00 $ 8,000 $ 8,000 
Annual cap inspection / reporting 1 EA 1,000.00 $ 1,000 $ 1,000 
Annual well inspection / maintenance 1 EA 1,000.00 $ 1,000 $ 1,000 

Subtotal O&M Costs (D) $ 38,000 

Project management 15 % ofD $ 5,700 $ 5,700 
O&M Contingency 10 % ofD $ 3,800 $ 3,800 

TOTAL O&M COSTS (S YR) s 47,500 
(present worth i=0.05, n=5, P/A=4.3295) $ 205,651 
ADDITIONAL SAMPLING COSTS • YEAR 1 1 EA $ 36,000 s 36,000 

TOTAL $ 1,750,000 

June2001 996098.00 



ALTERNATIVE 3 

EXCAVATION I ONSITE TREATMENT I ASPHALT CAP/ INSTITUTIONAL CONTROLS 

I Quantity I Unit I 
Material I Labor ,, Lump 

I 
Unit I Extension 

Unit Sum Total 
Task Cost Cost I Extension Price Cost 

REMEDIATION COSTS 

Excavate TPH / CPAH impacted soil 6424 CY 3.16 $ 20,300 $ 20,300 
Screen TPH / CPAH impactecl soil 6424 CY 3.01 $ 19,334 s 19,334 
Thennal desorption of TPH / CPAH soil 6091 CY 82.50 $ 502.480 s 502,480 
Excavate lead impacted soil 11,047 CY 3.16 $ 34,909 s 34,909 
Screen lead impacted soil 11,047 CY 3.01 $ 33,247 s 33,247 
Stabilization of lead impacted soil 16,071 TON 21.00 $ 337.481 $ 337,481 
Oxygen-releasing oompound - Phase I 3.000 LBS 9.00 s 27,000 0.33 $ 1,000 $ 28,000 
Oxygen-releasing compound - Phase II 8,775 LBS 8.00 s 70,200 1.82 $ 16,000 $ 86,200 
Bacl<lill and compact treated soil 1M04 CY 2.19 $ 36,801 $ 36,801 
Import bank run soil, backfill, compact 667 CY 14.20 s 9,467 1.99 $ 1,327 $ 10,793 
Import top course soil, grade, compact 2380 CY 20.25 S 48,188 6.00 $ 14,278 $ 62,466 
Pave asphalt cap, WSOOT Class B 28,556 SY 5.62 S 160,465 1.04 $ 29,698 $ 190,183 
Catch basins, WSDOT Type II 10 EA 939.00 $ 9,390 619.50 $ 6,195 $ 15,585 
PVC stormwater conveyance pipe, 8" 1200 LF 7.73 $ 9,276 12.96 $ 15,552 $ 24,828 
Oil/ water separator, coalescing plate 1 EA 28,000.00 $ 28,000 1000.00 $ 1,000 $ 29,000 
Dvst control 6 WK 250.00 $ 1.500 1636.25 $ 9,818 $ 11,318 
Install signs 10 EA 15.00 $ 150 30.00 $ 300 $ 450 
Deed restrictions 1 LS $ 2,750 $ 2,750 

Subtotal Remediation Costs A (A) $ 1,446,124 

Contractor ovemead and profit 15 %of A S 216,919 $ 216,919 
Bond aM insurance 3%ofA s 43,384 $ 43,384 
Mobilization/demobilization 5%ofA $ 72,306 $ 72,306 
Sales Tax /Tacoma 8.5 %of A S 122,921 $ 122,921 
Contingency 10 %of A $ 144,612 $ 144,612 

Subtotal Remediation Costs B (B) $ 2,046,266 

Engineering Servioes 15 %of6 $306,940 $ 306,940 
Construction management 10 %ofB $ 204,627 $ 204,627 
Mobile laboratory 10 DAY 1,500.00 $ 15,000 $ 15,000 
Off-site debris transportation/disposal (C) 1,000 TON 32.54 $ 32,540 $ 32,540 
Disposal contingency 10%ofC $ 3,254 $ 3,254 
Lead t>atte,y casing disposal 1 LS $ 10,000 $ 10,000 

TOTAL REMEDIATION COSTS $ 2,618,626 

O&MCOSTS 

Semi-annual groundwater 2 EA 3,000.00 $ 6,000 $ 6,000 
Semi-annual laboratory sample analysis 2 EA 11.000.00 $ 22,000 $ 22,000 
Semi-annual reporting 2 EA 4,000.00 $ 8,000 $ 8,000 
Annual cap inspection I reporting 1 EA 1,000.00 $ 1,000 $ 1,000 
Annual well inspection I maintenance 1 EA 1,000.00 $ 1,000 $ 1,000 

Subtotal O&M Costs (D) $ 38,000 

Project management 15 %ofD s 5,700 $ 5,700 
O&M Contingency ' 10 %ofD s 3,800 $ 3,800 

TOTAL O&M COSTS (5 YR) $ 47,500 
(present worth i=O.OS. n=S, P/A=4.3295) $ 205,651 
ADDITIONAL SAMPLING COSTS - YEAR 1 1 EA s 36,000 $ 36,000 

TOTAL $ 2,860,000 

June2001 996098.00 
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Executive Summary 

This report was prepared at the request of the Washington State Department of Ecology 

(Ecology) to augment the Remedial Investigation and Feasibility Study (RI/FS) originally 

prepared for the former Tacoma Metals site by Kennedy/Jenks Consultants in 2001.  The site 

location is shown on Figure 1.  

During the initial RI, impacts to environmental site media related to former site uses as a metals 

recycling facility (primary use 1950s through 1990s) and coke manufacturing plant (limited use 

1940s) were evaluated and fully characterized.  However, an additional historical site use as a 

creosoting plant (1910s to 1930s) was identified during the initial RI in the western portion of the 

site.  Impacts to environmental media related to the creosoting plant were identified, but not fully 

characterized, during the initial RI. 

A supplemental RI was performed between 2002 and 2011 to evaluate and characterize 

potential impacts to environmental site media related to the former creosoting plant.  The 

supplemental RI work areas included the former Tacoma Metals property (western portion) and 

Off-Property areas to the north and west of the former Tacoma Metals property, collectively 

called the Creosoting Plant Area, and the bank area adjacent to the Puyallup River Side 

Channel (PRSC) to the north of the site.  The supplemental RI work areas are depicted on 

Figure 2.   

The supplemental RI was performed in phases, with each phase of work approved by Ecology 

prior to implementation.  Impacts to environmental media related to the former creosoting plant 

were evaluated and fully characterized during the supplemental RI.  Sample locations for the 

initial RI and supplemental RI are summarized on Figure 3.   

Other work performed after the initial RI, at Ecology’s request, included a terrestrial ecological 

evaluation (TEE), a cleanup level evaluation [including and assessment of the proposed 

remedial options with respect to the disproportionate cost analysis (DPA) framework], and a 

forensic evaluation of hydrocarbons to identity the appropriate cleanup standards for creosote-

related compounds.   
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The forensic evaluation concluded that cleanup standards for petroleum-based hydrocarbons 

are inappropriate for creosote-related compounds because creosote is derived from coal tar 

(pyrogenic) rather than petroleum (petrogenic).  The results of the TEE and cleanup level 

evaluation were incorporated into the FS update prepared for this report (discussed below). 

In addition to the investigations and reports discussed above, two interim remedial actions have 

been performed at the site since completion of the initial RI.  These interim remedial actions 

included an investigation and mitigation of potential unexploded ordnance (UXO) along the 

northern margin of the former Tacoma Metals property and onsite treatment of approximately 

3,440 tons of lead-impacted soil excavated north of the site during construction of the PRSC by 

the City of Tacoma (the impacted soil was related to metals recycling activities). 

For the initial (2001) FS, three remedial alternatives were evaluated and Alternative 2 was 

selected as the preferred alternative.  Alternative 2 included excavation and offsite disposal of 

hydrocarbon-affected soil, excavation and onsite consolidation of metals-impacted soil from the 

perimeter of the site, installation of an asphalt cap with stormwater controls, in situ treatment of 

residual hydrocarbon impacts, institutional controls, and long-term monitoring.  

The FS was updated for this report, and included updates to potential exposure pathways, the 

conceptual site model, proposed cleanup levels, potential costs for the three original remedial 

alternatives, and an evaluation of the appropriateness of the preferred cleanup alternative 

(Alternative 2) based on the findings of the supplemental RI (and other work performed since 

the initial RI).  

The findings of the supplemental RI (and other work performed since the initial RI) and updated 

FS do not substantively alter the components of preferred cleanup Alternative 2, although the 

volume of potentially affected environmental media related to the former creosoting plant 

increased based on the results of the supplemental RI, an additional excavation area is 

proposed around boring location B-36 (located on the Simpson Property), and installation of a 

soil cap is proposed for the Off-Property 18th Street Right-of-Way area.    

The findings of the supplemental RI and FS update confirm the appropriateness of Alternative 2, 

which is protective of human health and the environment under an industrial use scenario, as 

the preferred remedial alternative for the site.   
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Section 1: Introduction 

This report was prepared at the request of the Washington State Department of Ecology 

(Ecology) and provides an augmentation to the Remedial Investigation and Feasibility Study 

(RI/FS) report for the former Tacoma Metals site (site).  The RI/FS report was originally 

submitted to Ecology in June 2001 (Kennedy/Jenks Consultants 2001).  Following submittal of 

the RI/FS report, a series of additional investigations were performed at the request of Ecology.  

The information presented herein provides a compilation of all relevant data for the site.  The 

report then uses the available information to re-evaluate the preferred cleanup remedy selected 

for the site in the 2001 FS (Kennedy/Jenks Consultants 2001).  As the information summarized 

herein has been previously submitted to Ecology in various other prior reports, the reader is 

referred to those reports for additional information.   

1.1 Purpose and Regulatory Framework 
The purpose of this document is to summarize current and available information regarding site 

conditions and re-evaluate whether or not the preferred cleanup remedy presented in the RI/FS 

Report (Kennedy/Jenks Consultants 2001) is protective of human health and the environment.  

This report is also intended to facilitate Ecology’s review of current site conditions, and to 

facilitate review of site information during the public comment period that will precede the 

cleanup action by consolidating relevant information into a single document.  

The investigation and remediation activities described in this report were performed under an 

Agreed Order (No. DE97-5435) between Ecology and Mr. and Mrs. Leslie Sussman (owners) 

through the entity Portland Avenue Associates, LLC (owner).  Work was performed in 

accordance with Ecology’s Model Toxics Control Act (MTCA) regulations published in 

Washington Administrative Code (WAC) 173-340 (Ecology 2001, updated October 2007).  Each 

phase of work described in this report was performed under a separate Work Plan, which was 

submitted to Ecology for approval under the Agreed Order prior to the start of the work.  The 

Work Plans and subsequent summary reports for individual phases of work are referenced as 

appropriate. 

1.2 Site Location 
The former Tacoma Metals site is located at 1919 Portland Avenue in Tacoma, Washington, in 

an industrial-zoned area within the Tacoma Tideflats (refer to Figure 1).  The site is bounded to 
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the north by the Puyallup River, to the east by the Lincoln Avenue Bridge, which crosses the 

Puyallup River, to the south by Portland Avenue, and to the west by a City of Tacoma right-of-

way and private properties.  The former Tacoma Metals property is approximately 5.9 acres, but 

investigative work has also been performed at Off-Property locations adjoining the main property 

(refer to Figure 2).  Section 1.3 provides an overview of different site areas and nomenclature. 

Note on Directions:  The site is geographically oriented with the long axis trending 

approximately northwest to southeast.  To simplify descriptions of site locations for this report, 

the property boundary located along Portland Avenue will be considered the southern property 

boundary, and the property boundary along Lincoln Avenue will be considered the eastern 

property boundary. 

1.3 Site Areas and Nomenclature 
Work has been performed at different portions of the site, as depicted on Figure 2.  The 

following terminology will be used herein to describe the different portions of the site: 

• Site:  Refers to the entire former Tacoma Metals site including On-Property and Off-

Property areas. 

• On-Property / Tacoma Metals Property:  The actual former Tacoma Metals property 

only, corresponding to the relevant Pierce County tax parcels. 

• Off-Property:  Work areas located west to northwest of the On-Property area including 

the City of Tacoma 18th Street right-of-way and two private properties (Simpson and JJ 

Port properties). 

• Creosoting Plant Area:  That portion of the site affected by historical releases from a 

former creosoting plant, including the western portion of the On-Property area and the 

Off-Property areas.  

• Puyallup River Side Channel (PRSC):  The area where an estuary and wetland was 

constructed to the north of the site in 2005 by the City of Tacoma.  The PRSC is not part 

of the site, although some investigation work has been performed by Kennedy/Jenks 

Consultants in PRSC bank areas since the PRSC was constructed in 2005.  The PRSC 

adjoins both the On-Property and Off-property portions of the site and is separated from 

the site by an earthen levee maintained by the United States Army Corps of Engineers 

(USACE).   
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1.4 Previous Reports 
As previously indicated, this report summarizes information previously submitted to Ecology in 

various site investigation, data transmittal, and site evaluation reports.  The information 

summarized in this report includes that which is relevant to the preferred cleanup remedy 

presented in the RI/FS (Kennedy/Jenks Consultants 2001).  While summarizing all relevant 

historical data for the site, this report includes only original data that has been previously 

provided to Ecology.   

Because the purpose of this report is to provide a concise summary of site conditions, detailed 

discussion of the specific activities and findings for each individual phase of work is beyond the 

scope of this report.  However, select information (i.e., tables, figures, maps, and other 

information) from previous reports is attached to this report for reference purposes, as 

appropriate.  Additional information and discussion regarding the various phases of work 

performed at the site is available in the investigation and evaluation documents referenced 

below and cited as appropriate within this report.   

Previous environmental investigation and data transmittal reports prepared by Kennedy/Jenks 

Consultants include the following: 

• Remedial Investigation / Feasibility Study Report, Former Tacoma Metals Facility 

(Kennedy/Jenks Consultants 2001). 

• Supplemental Data Summary Report, Former Tacoma Metals Property (Kennedy/Jenks 

Consultants 2007a). 

• Revised Soil and Groundwater Investigation Results – Data Transmittal, October 2007-

April 2008 Investigation, Former Tacoma Metals Facility (Kennedy/Jenks Consultants 

2008b). 

• Groundwater Investigation Summary, Puyallup River Side Channel Investigation, Former 

Tacoma Metals Facility (Kennedy/Jenks Consultants 2012). 

Previous site evaluation reports prepared by Kennedy/Jenks Consultants include the following: 

• Cleanup Level Evaluation, Former Tacoma Metals Facility (Kennedy/Jenks Consultants 

2007c). 
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• Response to Ecology Comments, Forensic Evaluation of Hydrocarbons, Former Tacoma 

Metals Facility (Kennedy/Jenks Consultants 2009). 

• Terrestrial Ecological Evaluation, Former Tacoma Metals Facility (Kennedy/Jenks 

Consultants 2010a). 

Other work performed at the site by Kennedy/Jenks Consultants, including interim cleanup 

actions, is summarized in the reports referenced below, and discussed herein as appropriate: 

• Summary Report for Treating/Disposal of Lead-Containing Soil Materials, Former 

Tacoma Metals Site (Kennedy/Jenks Consultants 2008a). 

• Final Letter Report for UXO Investigation Services at the Former Tacoma Metals Site 

(EODT 2006). 

• Limited investigation work was also performed at the site by others prior to the work 

performed by Kennedy/Jenks Consultants.  Refer to the RI/FS (Kennedy/Jenks 

Consultants 2001) for a discussion of investigation work and findings performed by 

others prior the RI/FS.   

In addition, investigation, remediation, and general construction activities were performed by 

others as part of the PRSC project, as referenced below and discussed herein as appropriate: 

• Soil and Groundwater Quality Testing Results, Puyallup River Site Channel and Tacoma 

Metals Site, Tacoma, Washington (Hart-Crowser 2003). 

• Remedial Action Construction Report (City of Tacoma 2006). 

1.5 Report Organization 
The remainder of this report is organized as follows. 

• Section 2 provides a summary of background information regarding historical site uses, 

hydrogeologic setting, and work performed.   

• Section 3 provides a summary of work performed for the initial RI (2001 RI) and FS. 

• Section 4 provides a summary of supplemental RI activities performed at the site since 

completion of the 2001 RI/FS.  This section also summarizes interim remedial actions, 

which have been performed at the site. 
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• Section 5 provides a discussion of the preferred cleanup alternative, including the site 

conceptual model, proposed cleanup levels, and proposed modifications based on the 

findings of investigation and evaluation activities performed for the supplemental RI. 

• Section 6 provides a summary of the information presented in this report and 

conclusions. 

• Section 7 provides a list of references cited in this document. 
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Section 2: Background 

This section provides an overview of historical site uses, hydrogeologic conditions, and the main 

phases of work performed at the site by Kennedy/Jenks Consultants.  Investigation results, 

current conditions, and impacts to environmental media are discussed in greater detail in 

subsequent sections of this report. 

2.1 Historical Site Uses 
Kennedy/Jenks Consultants’ understanding of previous site uses is based on extensive 

historical research including review of aerial photographs, Sanborn Fire Insurance Maps, 

published accounts of site uses and activities (i.e., newspaper articles, trade publications, and 

historical summary texts), and other historical materials housed at the Tacoma Public Library 

(maps and ground-level photographs) and the Washington State Historical Society (historical 

ground-level photographs).   

Three distinct phases of developed use were identified for the site during previous 

investigations.  The primary uses associated with the three development phases include: 

• Creosoting Plant (1900s to 1930s) (refer to Section 2.1.1) 

• Coke Plant (early 1940s) (refer to Section 2.1.2) 

• Metals Recycling Facility (1950s to 1990s) (refer to Section 2.1.3). 

Metals recycling operations ceased in 1999 and the property was vacated.  Site investigation 

remediation activities have been performed at the site by Kennedy/Jenks Consultants since 

2000, and previous investigation activities were performed by others on a limited basis 

beginning in 1988 (refer to Section 2.3).  In addition, the PRSC habitat was constructed to the 

north of the site by the City of Tacoma in 2005 (refer to Section 2.1.4).   

Previous site uses are discussed in detail in the RI/FS Report (Kennedy/Jenks Consultants 

2001) and the Response to Ecology Comments letter (Kennedy/Jenks Consultants 2009), and 

are summarized below.   
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2.1.1 Creosoting Plant  
Facilities associated with a creosoting plant operated by the St. Paul and Tacoma Lumber 

Company were previously located on the western portion of the former Tacoma Metals Property 

and the Off-Property areas to the west (i.e., the Creosoting Plant Area, refer to Figure 2).  The 

creosoting plant appears to have been constructed in the late 1900s to early 1910s, and 

appears to have been operational until the late 1920s to early 1930s.    

The primary creosoting plant facilities included the main creosoting plant structure, which 

housed a 130-foot treatment retort and a 1,500-gallon aboveground storage tank (AST), and 

two separate ASTs (102,000-gallon and 450,000-gallon) located northwest of the main 

structure.  Other associated facilities included an overhead crane, overhead tramways, a wharf, 

and several smaller structures.  Boardwalks and storage areas were located to the north and 

east of the retort structure.   

Based on the available information, the two large ASTs likely contained creosote and the 

smaller AST was possibly used to mix wood treatment materials prior to use.  Kennedy/Jenks 

Consultants has previously reviewed information related to the storage tanks, including detailed 

summaries of site operation provided in the May 21, 1921 issue of American Lumberman and 

the book Mill on the Boot by Murray Morgan, multiple site and vicinity maps (Sanborn Maps, 

Metsker’s Maps, St. Paul and Tacoma site map included in the May 21, 1921 American 

Lumberman), and St. Paul and Tacoma Lumber Company documents housed at the University 

of Washington Special Collections Library (Kennedy/Jenks Consultants 2009).  Although the 

various information sources did not specifically list the product stored in the tanks as creosote 

(listed as “oil tanks” on the 1912 Sanborn Map), the facility associated with the tanks is referred 

to as a “creosoting plant” and creosoting operations are described in detail in the book Mill on 

the Boot and American Lumberman.  The association of the storage tanks with the creosoting 

plant, and references to creosote oil in St. Paul and Tacoma company internal purchase 

documents, strongly suggests that the storage tanks were used to contain creosote product.  

Refer to the referenced February 17, 2009 Response to Ecology Comments, Forensic 

Evaluation of Hydrocarbons for additional information.  

The wharf was located along the Puyallup River, which directly adjoined the site to the north 

during the time period in which the creosoting plant was operational, and appears to have been 

used as a dock and/or mooring location.  A wooden bulkhead appears to have been located 
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along the approximate current northern Tacoma Metals Property margin, directly adjoining the 

Puyallup River.  [Note:  The course of the Puyallup River was shifted to the north, away from the 

northern site boundary, when an earthen levee was constructed by the USACE during the late 

1940s and 1950s (refer to Section 2.1.4).] 

2.1.2 Coke Plant 
A coke manufacturing facility was constructed on the former Tacoma Metals Property during the 

early 1940s.  The coke plant facility appears to have been used to produce metallurgical coke 

and coal gas (as a byproduct of the coke production process), and appears to have been 

operational for only a short time beginning in 1943.   

The primary coke production structure was located in the central portion of the former Tacoma 

Metals Property.  Other structures associated with the coke plant were located on the western 

portion of the former Tacoma Metals Property, in the vicinity of the former creosoting plant 

location, and appear to have been related to storage and distribution of coal gas. 

The creosoting plant was demolished prior to construction of the coke plant, and approximately 

3 to 5 feet of fill material was placed over the former Tacoma Metals Property area, including 

over the former creosoting plant.  The coke plant structures were constructed after placement of 

the fill layer, which represents a “marker bed” associated with the particular time period between 

the abandonment of the creosoting plant and construction of the coke plant.   

Most of the coke plant structures, except for part of the main building and several concrete 

foundation pads (three of which were located near former creosoting plant location), appear to 

have been demolished in the 1950s. 

2.1.3 Metals Recycling 
The former Tacoma Metals Property has been used for recycling ferrous and nonferrous metals 

since the early 1950s and was initially occupied by General Metals and subsequently by 

Tacoma Metals beginning in the early 1980s.  Metals recycling does not appear to have been 

performed on Off-Property areas, although some debris and wastes from metal recycling may 

have accumulated to the north of the former Tacoma Metals Property (discussed in 

Section 4.3). 
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Metals recycling activities generally included the collection, storage, cutting, shredding, and 

bundling of various items including, but not limited to, aluminum cans and scrap, wheels, 

radiators, engine blocks, computer cases, and other scrap metal.  Historical metals recycling 

activities also included dismantling and shredding of automobiles, motors, locomotives, and 

similar products.   

Equipment used as part of the daily recycling operation included gasoline- and diesel-powered 

vehicles and equipment, as well as mobile and stationary hydraulic machinery.  Stockpiles of 

various materials and associated processing machinery (balers, shears, etc.) were located 

throughout the former Tacoma Metals Property, although most of the machinery appears to 

have been located on the central and western portions of the former Tacoma Metals Property.  

The remaining portion of the main coke plant structure appears to have been used as a 

processing and warehouse facility, although most of the materials were stored outside directly 

on the ground surface in piles or stacks.  Most of the former Tacoma Metals Property appears to 

have been paved with asphalt by the 1970s, but an area along the northern property boundary 

remained unpaved throughout the time when metal recycling was performed (see Figure 3). 

Other structures associated with metals recycling included small structures associated with the 

processing machinery referenced above, and a warehouse building constructed to the east of 

the main building during the 1980s.  The aboveground portions of former metal recycling 

structures have been demolished and removed from the site, although most of the asphalt-

paved areas and some concrete foundations remain. 

2.1.4 Puyallup River Side Channel 
As indicated above, the path of the Puyallup River was modified by construction of an earthen 

levee by the USACE in the late 1940s and 1950s.  Prior to construction of the levee, the 

southern bank of the river adjoined the northern boundary of the site.  During construction of the 

levee, the course of the river was shifted to the north, and a portion of the former Puyallup River 

channel located to the north of the western portion of former Tacoma Metals Property and the 

Off-Property areas was isolated from the main channel.  The former channel area was gradually 

filled over time (by other property owners not associated with the former Tacoma Metals 

Property), primarily with wood-waste material.  The site was separated from the Puyallup River 

by the former channel area and earthen levee until the levee was modified in 2005.  
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The original levee remained intact until 2005, when the PRSC estuary habitat was constructed 

by the City of Tacoma.  The wood waste material that had accumulated in the former channel 

area was removed, and the original levee was breached to flood the former channel area.  The 

course of the Puyallup River was not modified (portions of the original levee remained intact, but 

were lowered, to preserve the main channel), but an estuary habitat was created within the 

former channel area.  A new levee was constructed immediately north of the former Tacoma 

Metals Property and Off-Property areas, between the site and the PRSC.  PRSC construction 

activities are described in detail in the Remedial Action Construction Report (City of Tacoma 

2006).  

2.2 Hydrogeologic Setting 
The current understanding of the site hydrogeology is based on observations of soil conditions 

in test pits and soil borings installed throughout the site, and water elevation monitoring of site 

groundwater monitoring wells performed during multiple phases of investigation.   

The site is located in the Tacoma Tideflats physiographic area, which is part of the Puyallup 

River delta.  Typical stratigraphy of the Tacoma Tideflats includes up to 10 feet of hydraulic fill 

(dredge) deposits of gravel, sand, silt, and organic debris underlain by silty and sandy deltaic 

sediments deposited by the Puyallup River.  Glacial deposits typically underlie the Puyallup 

River sediments (Hart-Crowser 1975).  Refer to the RI/FS report (Kennedy/Jenks Consultants 

2001) for additional discussion of the regional geologic setting. 

Our current understanding of the site-specific soil stratigraphy and hydraulic gradient is 

summarized below and discussed in more detail in subsequent sections of this report.   

2.2.1 Soil Stratigraphy 
Soil materials encountered during the investigation activities described above have included 

sandy and gravelly fill materials (typically with varying quantities of wood, metal, or other 

debris), woody debris with and without matrix material (typically silt and sand), and native 

materials including sand, silt, and clay.   

Table 1 provides a detailed description of the stratigraphic units encountered at the site 

including lithologic composition, relative stratigraphic position, and typical thicknesses and 

depths at which the stratigraphic units are typically encountered.   
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Representative geologic cross-sections are provided in Appendix A and include cross-sections 

originally prepared for the 2001 RI/FS report for the former Tacoma Metals Property 

(Kennedy/Jenks Consultants 2001), and originally prepared for the October 2007 to April 2008 

investigation letter report (Kennedy/Jenks Consultants 2008b) for the Creosoting Plant Area.   

2.2.2 Groundwater Gradient 
The direction of the hydraulic gradient in shallow groundwater at the site is influenced by tidal 

fluctuations in the Puyallup River and varies between high and low tidal cycles.  At low tide, the 

hydraulic gradient is generally toward the Puyallup River, and at high tide, the gradient is 

generally toward the site, away from the Puyallup River.  A localized stagnation zone is 

observed in the central portions of the site at high tide, primarily at the On-Property portion of 

the Creosoting Plant Area where accumulation of wood debris is greatest.   

As previously indicated, depth to shallow groundwater varies with tidal levels.  Saturated 

conditions are generally encountered at approximately 10 feet below ground surface (bgs) on 

the former Tacoma Metals Property, but the depth to groundwater varies for the Off-Property 

areas based on differing surface elevations which are generally higher on the 18th Street right-

of-way and Simpson Property and lower on the JJ Port Property.   

No seep discharges have been identified along the portion of the PRSC bank areas located 

north of the site.   

Representative groundwater gradient maps for high and low tidal conditions are provided in 

Appendix B, including maps prepared for the two most recent site-wide water level monitoring 

events (2006 and 2008) that were performed after construction of the PRSC habitat area.  

Previous groundwater gradient maps are not included because the monitoring well network in 

the Off-Property areas was less extensive prior to 2006, and water elevation measurements 

made prior to 2006 may not be representative of current conditions (i.e., prior to construction of 

the PRSC).  Refer to the RI/FS (Kennedy/Jenks Consultants 2001) and Supplemental Data 

Summary Report (Kennedy/Jenks Consultants 2007a) for gradient maps based on monitoring 

events prior to 2006.   

2.3 Phases of Work Performed 
Work was performed at the site by Kennedy/Jenks Consultants in three general phases listed 

below.  The rationale, purpose, and overall scope of the work performed during each phase are 
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summarized below.  The specific work and findings associated with each phase are discussed 

in Sections 3 (initial RI/FS) and 4 (supplemental RI) of this report. 

2.3.1 Initial RI/FS 
The initial RI/FS was performed between 2000 and 2001, with most of the onsite work 

completed during 2000.  The RI/FS included only the On-Property portion of the site (the former 

Tacoma Metals Property only).  The purpose of the RI/FS was to characterize the nature and 

extent of impacts to environmental media, including confirmation of the results of several limited 

investigations performed prior to the RI/FS between 1988 and 1995, develop a site model, and 

evaluate remedial options based on findings of the investigation.  The RI/FS also included 

remedial activities related to demolition of buildings and disposal of waste material associated 

with site structures including building materials, liquid materials accumulated in subsurface 

vaults, and general refuse.   

The RI/FS focused primarily on potential impacts to environmental media related to metals 

recycling and coke plant site uses (refer to Sections 2.1.2 and 2.1.3).  Impacts to environmental 

media related to metals recycling and coke plant operations were fully characterized, defined, 

and evaluated during the RI/FS.  

The former creosoting plant (refer to Section 2.1.1) was identified during the RI/FS and 

investigation activities were performed in the On-Property portion of the Creosoting Plant Area, 

but the Off-Property environmental impacts related to the creosoting plant were not fully defined.  

Work performed and findings for the initial RI/FS are described in greater detail in Section 3.  

Site and sample location maps prepared for the initial RI/FS are included in Appendix C for 

reference.  

2.3.2 Supplemental RI 
Supplemental RI activities are summarized below.  Additional description of work performed for 

each phase of Supplemental RI activities is provided in Table 2. 

2.3.2.1 Creosoting Plant Area 
The Creosoting Plant Area includes the western portion of the former Tacoma Metals Property, 

and the Off-Property area to the west (Figure 2).  As indicated above, the former creosoting 

plant was identified during the RI/FS, but the extent of related impacts to soil and groundwater, 
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particularly in off-property areas, was not fully defined.  Supplemental RI activities related to the 

Creosoting Plant Area were performed between 2002 and 2008 and included multiple phases of 

investigation which are summarized in Table 2. 

Creosoting Plant Area investigation activities were performed in phases, beginning at On-

Property areas (beginning in 2002) and progressing to Off-Property areas (beginning in 2004) 

iteratively until the extent of impacts was defined to Ecology’s satisfaction.  Supplemental RI 

activities were initially performed at On-Property areas in the immediate vicinity of the former 

creosoting plant location.  Based on the initial findings, supplemental RI activities were 

performed on the City of Tacoma 18th Street right-of-way, which adjoins the former Tacoma 

Metals Property to the west, and subsequently progressed westward onto two private 

properties, the Simpson Property and the JJ Port Property (refer to Figures 2 and 3). 

The supplemental RI fully characterized and defined the extent of impacts to environmental 

media related to the former creosoting plant facility.  Work performed and findings for the 

supplemental RI are described in greater details in Section 4.  Maps showing site features and 

sampling locations for the Creosoting Plant Area are included in Appendix D for reference. 

2.3.2.2 PRSC and Conditional Point of Compliance Wells 
Following review of data summary documents for supplemental RI activities performed in the 

Creosoting Plant Area, Ecology requested further investigation be performed along the 

conditional point of compliance (CPOC) adjacent to the PRSC. 

The PRSC investigation was performed between October 2010 and February 2011.  The 

purpose of the investigation was to evaluate groundwater conditions at the southern margin of 

the PRSC, specifically in the area to the north of monitoring well MW-8R, which is located near 

the northwestern corner of the former Tacoma Metals Property (refer to Figure 3) within the 

Creosoting Plant Area.  The PRSC investigation also included evaluation of groundwater 

conditions in several proposed point of compliance (POC) monitoring wells located along the 

northern margin of the Creosoting Plant Area (refer to Figure 3).  Work performed for the PRSC 

investigation summarized in Table 2. 

The results of the PRSC investigation did not identify impacts to groundwater beyond those 

previously documented during the supplemental RI.  Work performed and findings for the PRSC 

investigation are discussed in Section 4.   
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2.3.2.3 Interim Remedial Actions 
In addition to the investigation activities described above, interim remedial actions have been 

performed at the site since completion of the initial RI.  These have included  an investigation 

and mitigation of potential unexploded ordnance (UXO) performed along the northern margin of 

the former Tacoma Metals Property in 2006, and onsite remediation of approximately 3,440 tons 

of lead-impacted soil material excavated from north of the former Tacoma Metals Property 

during construction of the PRSC by the City of Tacoma.  These interim remedial actions are 

discussed in greater detail in Section 3.4. 

 

Revised Augmented Remedial Investigation and Feasibility Report 
Former Tacoma Metals Site Page 2-9 
w:\1999\996098.00 tacoma metals\2013\augmentedrifs_rpt\001 report.oct2013.docx 



 
Section 3: Initial RI/FS (2000-2001) 

This section provides a summary of the findings of the initial RI and associated FS.  Refer to the 

RI/FS report (Kennedy/Jenks Consultants 2001) for additional information.  

3.1 Initial RI Work Performed 
Work performed during the initial RI (March 2000 to May 2001) included both sampling and 

characterization of potentially impacted environmental media (soil, groundwater, and surface 

water) and demolition of existing site structures, including disposal of building materials and 

other associated waste materials.  This section provides a general overview of the RI work 

performed at the site.  Refer to the RI/FS report (Kennedy/Jenks Consultants 2001) for 

additional information regarding investigation activities and methods.   

Sampling and characterization activities generally included the following: 

• Excavation of 65 test pit trenches (TP-1 through TP-65) to depths of up to 12 feet bgs, 

and collection and laboratory analysis of soil samples.  Test pits included both 

grid-based locations for general site-wide assessment, and additional test pits at specific 

locations based on historical site uses, previous investigation results, and grid-based 

test pit findings.  Test pit locations are shown on Figure 3 and on the sample location 

summary map (Figure 2-1) included in Appendix C. 

• Advancement of 18 soil borings (RGW-1 through RGW-18) to shallow groundwater 

depths (typically 10 to 15 feet bgs), and collection of reconnaissance groundwater 

samples for laboratory analysis.  Soil boring locations are shown on the sample location 

summary map (Figure 2-1) included in Appendix C. 

• Replacement of two previously existing shallow monitoring wells (MW-4 and MW-8) with 

new wells at the same locations [MW-4(R) and MW-8(R)] and installation of four new 

monitoring wells (MW-9 through MW-12).  During monitoring well installation, soil 

samples were collected from soil borings for laboratory analyses.  Monitoring well 

locations are shown on Figure 3 and on the sample location summary map (Figure 2-1) 

included in Appendix C.  
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• Collection of groundwater samples from 11 existing, replaced, and new shallow 

groundwater monitoring wells [MW-1, MW-2, and MW-4(R) through MW-12] for 

laboratory analysis.  

• Sampling and analyzing surface water runoff from two locations (SW-1 and SW-2), and 

mapping of primary surface water flow pathways.  Surface water sampling locations are 

shown on Figure 3 and on the sample location summary map (Figure 2-1) included in 

Appendix C. 

• Hydraulic investigations, including water level monitoring, performing slug tests, and 

testing selected soil samples for geotechnical parameters. 

Specific laboratory analyses performed for soil, groundwater, and surface water samples are 

summarized in the data tables prepared for the RI/FS report (Kennedy/Jenks Consultants 2001) 

and included in Appendix C for reference.  

[Note: The cleanup levels listed in the data tables from the RI/FS report (Appendix C) may not 

necessarily be the current cleanup levels.  Refer to Table 3 for a summary of the cleanup levels 

currently applicable to the site.]   

Analyses typically included one or more of the following: 

• Diesel- and oil-range petroleum hydrocarbons by Ecology Method Northwest Total 

Petroleum Hydrocarbons as Diesel and Oil Extended (NWTPH-Dx) (all media) 

• Resource Conservation and Recovery Act (RCRA) eight metals (total and/or dissolved) 

plus copper by EPA 6010/7000 Series methods (all media) 

• Volatile organic compounds (VOCs) by EPA Method 8260 (soil and groundwater only) 

• Polychlorinated biphenyls (PCBs) by EPA Method 8082 (all media) 

• Polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270B using select ion 

monitoring (SIM) (all media) 

• Extractable petroleum hydrocarbons (EPHs) by using Ecology methods (select soil 

samples only) 

• Trinitrotoluene/dinitrotoluene (TNT/DNT) by EPA Method 8330 (select soil samples only) 
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• Toxicity Characteristic Leaching Procedure (TCLP) and Synthetic Precipitation Leaching 

Procedure (SPLP) analysis for metals and PAH analytes for waste characterization 

(select soil samples only). 

Prior to the initial RI sampling and characterization activities, existing site structures (excluding 

one storage building which was subsequently demolished in 2011) and approximately 1,800 feet 

of railroad track were demolished.  The demolished structures included the main warehouse 

and office building, the red brick building, concrete foundations likely associated with the former 

coke plant (refer to Section 2.1.2) and various equipment and storage structures (refer to 

Figure 1-2 in Appendix C) associated with metals recycling.  Solid waste materials generated 

from demolition activities included concrete, brick, glass, metal, wood, and other debris.  In 

addition, liquid wastes were removed from two vault structures located below or in the vicinity of 

the red brick building.  Solid and liquid wastes were disposed offsite as both hazardous and 

non-hazardous wastes.  Refer to the RI/FS report (Kennedy/Jenks Consultants 2001) for 

additional information. 

3.2 Initial RI Findings 
The primary chemicals of concern (COCs) identified during the initial RI included metals, 

carcinogenic PAHs (cPAHs), naphthalene, PCBs, and diesel- and oil-range petroleum 

hydrocarbons.  The COCs identified during the initial RI appear to be primarily related to metals 

recycling activities.  Some COC impacts could also be related to coke plant operations, but 

there is no specific indication of such.  

The identified soil impacts related to metals recycling occur primarily in the upper fill material, 

typically at depths of less than 5 feet bgs.  Most of the locations where deeper soil impacts were 

identified during the initial RI are within the Creosoting Plant Area (see Section 2.3.2.1) and do 

not appear to be related to the metals recycling or coke plant site uses.  The metals COCs in 

soil generally occur throughout the former Tacoma Metals property, but other COC impacts are 

more localized (see Section 3.2.1).   

The primary COC impacts to groundwater identified during the initial RI were located in the 

western portion of the former Tacoma Metals Property and appear to be attributable to the 

former creosoting plant.  However, COCs including cPAHs and metals were also detected 

sporadically in groundwater samples collected from other parts of the former Tacoma Metals 

property (See Section 3.2.2). 
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3.2.1 Soil 
For comparison purposes, MTCA Method C Industrial soil cleanup levels (as defined in 

WAC 173-340-745) are used to assess compliance with regulatory standards.  When Method C 

cleanup values are not available, MTCA Method A values are used (e.g., lead).  Cleanup levels 

are summarized in Table 3. 

The COC impacts to soil identified at the site occur in two distinct zones related to the source of 

the impacts.  COC soil impacts related to the metals recycling (and possibly coke plant) site 

uses occur primarily within the upper fill layer throughout the former Tacoma Metals Property.  

COC soil impacts related to the former creosoting plant occur beneath the upper fill layer in the 

Creosoting Plant Area (On-Property and Off-Property areas).   

COC impacts related to metals recycling, and possibly coke plant operations, occur primarily 

within the layer of fill material that was installed on the former Tacoma Metals Property following 

demolition of the former creosoting plant and related structures, and prior to construction of the 

coke plant and related facilities (late 1930s to early 1940s).  The extent of COC impacts within 

the shallow fill material was identified and characterized during the 2001 RI, as shown on the 

soil concentration contour and data flag maps originally prepared for the RI/FS report 

(Kennedy/Jenks Consultants 2001) and included in Appendix C (Figures 4-1 through 4-4).   

COCs were identified at concentrations above the proposed soil cleanup levels (refer to 

Table 3) mainly within the uppermost 3 feet of fill material (i.e., to depths of approximately 3 feet 

bgs), but were identified locally to depths of up to 10 feet bgs [Note: The deeper COC impacts in 

the Creosoting Plant Area shown on the initial RI maps in Appendix C (Figures 4-3 and 4-4) are 

associated with the former creosoting plant (refer to Section 4.2) and are separate from the 

metals recycling related impacts].  The COC soil impacts related to metals recycling are 

discussed in greater detail in the RI/FS report (Kennedy/Jenks Consultants 2001), and 

summarized below:   

• Metals, primarily lead but also chromium, were identified in shallow soil at concentrations 

above the proposed MTCA Method A/C industrial soil cleanup levels (refer to Table 3) 

throughout the former Tacoma Metals Property.  The metals impacts occur primarily at 

depths of less than 3 feet bgs, but were identified at two locations in the eastern portion 

of the former Tacoma Metals Property at depths of up to 6 feet bgs (refer to RI/FS Map 

Figure 4-1 in Appendix C).  The lead impacts identified at one location [TP-16 located 
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south of the former red brick building location (refer to Figures 1-2 and 4-1 in 

Appendix C)] appear to be related to the presence of buried lead-acid battery casings.  

Initial RI analytical results for metals are summarized in Table 4-1 in Appendix C. 

• PCBs were identified in shallow soil at concentrations above the proposed MTCA 

Method A industrial soil cleanup level (refer to Table 3) in the easternmost portion of the 

former Tacoma Metals Property.  The PCB impacts occur at depths of less than 3 feet 

bgs (refer to RI/FS Map Figure 4-2 in Appendix C).  Initial RI analytical results for PCBs 

are summarized in Table 4-2 in Appendix C. 

• CPAHs were identified in shallow soil at concentrations above the proposed cleanup 

level (refer to Table 3) at one location in the eastern portion the former Tacoma Metals 

Property at a depth of less than 1 foot bgs (refer to RI/FS Map Figure 4-3 in 

Appendix A).  CPAH impacts were also identified near the southwestern corner of the 

former Tacoma Metals Property (i.e. in the Creosoting Plant Area) at depths of 6 to 

10 feet bgs, and appear to be associated with the former creosoting plant rather than 

metals recycling site uses.  Initial RI analytical results for PAHs are summarized in 

Table 4-3 in Appendix C. 

• Hydrocarbon compounds were identified in shallow soil at concentrations above the 

proposed cleanup level (refer to Table 3) at multiple locations on the former Tacoma 

Metals Property, typically at depths of less than 3 feet bgs (refer to RI/FS Map Figure 4-4 

in Appendix C), but were identified at greater depths at two locations.  Hydrocarbon 

impacts to depths of 10 feet bgs were identified in the west-central portion of the former 

Tacoma Metals Property, and appear to be related to a former hydraulic sheer 

(associated with metals recycling) at that location.  Hydrocarbon impacts identified near 

the southwestern corner of the former Tacoma Metals Property to depths of 10 feet bgs 

are associated with the former creosoting plant rather than metals recycling site uses, as 

previously discussed. Initial RI analytical results for hydrocarbons are summarized in 

Table 4-4 in Appendix C.  [Note:  During performance of the Supplemental RI, extensive 

forensic evaluations were conducted to evaluate the nature of hydrocarbon compounds 

detected in the Creosoting Plant Area (Kennedy/Jenks Consultants 2009).  The results 

of this investigation, which are discussed later, indicated that hydrocarbons associated 

with the creosoting plant are derived from pyrogenic source (i.e., creosote) and are not 
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petrogenic in nature.  Consequently, MTCA petroleum hydrocarbon cleanup standards 

were not used to evaluate hydrocarbon detections in the Creosoting Plant Area.] 

3.2.2 Groundwater 
As previously indicated, the groundwater impacts identified in the western portion of the former 

Tacoma Metals Property appear to be primarily related to the former creosoting plant and are 

discussed in Section 4.2.   

During the initial RI, COCs including naphthalene, hydrocarbons, PCBs, total and individual 

cPAHs, and metals (selenium, cadmium, lead, mercury, and copper) were detected at 

concentrations above the proposed cleanup levels (refer to Table 3) in monitoring well and 

reconnaissance groundwater samples collected from the Former Tacoma Metals Property [refer 

to the groundwater results data flag map (Figure 5-1) provided in Appendix C].  Naphthalene 

and hydrocarbon concentrations detected in the Creosoting Plant Area are related to the former 

creosoting plant, as previously discussed, and were further evaluated in the Supplemental RI 

(refer to Section 4).  Metals analytes were detected sporadically and were not suspected to be 

representative of site groundwater conditions (Kennedy/Jenks Consultants 2001).  Additional 

testing for metals was performed as part of the Supplemental RI (Section 4).  The detection of 

PCBs was considered to be anomalous based on the low solubility and mobility of PCBs in the 

environment, and not representative of groundwater conditions (Kennedy/Jenks Consultants 

2001).  Analytical data tables prepared for the RI/FS report are also included in Appendix C for 

reference (Tables 5-1 through 5-9).  

3.2.3 Surface Water 
Two surface water sampling events were performed during the RI/FS at two locations where 

surface water discharges from the former Tacoma Metals Property were observed [refer to the 

surface water flow and samples map (Figure 3-8) provided in Appendix C].  Metals, PCBs, and 

cPAHs were identified in surface water samples at samples above surface water cleanup levels.  

Analytical results for surface water samples are summarized in the data table provided in 

Appendix C (Table 6-1).   

The surface water sampling events were performed soon after Tacoma Metals vacated the 

property and although the paved surfaces at the site were cleaned as part of the RI, entrainment 

of residual particles associated with metals recycling may have contributed to the detected COC 
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concentrations and the results are therefore not necessarily indicative of current conditions.  

Following collection surface water samples, all storm lines at the site were cleaned and waste 

materials were transported offsite for disposal.  Installation of a surface cap and surface water 

discharge management are included in the preferred remedial option (refer to Section 5.4).   

3.3 Initial FS  
The initial FS was performed in 2001 and the findings were reported to Ecology in the 2001 

RI/FS report (Kennedy/Jenks Consultants 2001).  The initial FS findings are summarized below, 

including an overview of the preferred cleanup alternative based on the initial FS. 

3.3.1 Initial FS Summary 
The initial FS included an evaluation of chemical fate and transport for the site, including a 

conceptual site model, and evaluation of potential exposure routes and receptors.  The initial FS 

also included an evaluation of potential cleanup standards and other applicable, relevant, and 

appropriate requirements (ARARs), potential points of compliance, and an estimate of the 

extent of affected site media.  The initial FS evaluated three cleanup alternatives and selected a 

preferred alternative based on evaluation of criteria including protectiveness to human health 

and the environment, compliance with cleanup levels and ARARs, effectiveness, permanence, 

practicality of implementation, and cost (refer to the 2001 FS for additional information).   

The cleanup alternatives presented in the initial FS included the following: 

• Alternative 1:  Source Control (Free Product Removal and Petroleum Hydrocarbon-

Impacted Soil Excavation with Offsite Disposal), Asphalt Cap with Stormwater Control, 

Enhanced Groundwater Biodegradation, Institutional Controls, Groundwater/Surface 

Water Compliance Monitoring, and Periodic Review. 

• Alternative 2:  Source Control (Free Product Removal and Petroleum Hydrocarbon-

Impacted Soil Excavation with Offsite Disposal), Limited Metals-Impacted Soil 

Excavation with Onsite Consolidation, Asphalt Cap with Stormwater Control, Enhanced 

Groundwater Biodegradation, Institutional Controls, Groundwater/Surface Monitoring, 

and Periodic Review. 

• Alternative 3:  Source Control (Free Product Removal and Petroleum Hydrocarbon-

Impacted Soil Excavation), Limited Metals-Impacted Soil Excavation, Onsite Treatment 
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& Reuse of Excavated Soil, Cap, Enhanced Groundwater Biodegradation, Institutional 

Controls, Groundwater/Surface Monitoring, and Periodic Review. 

The preferred cleanup alternative (Alternative 2) is summarized in greater detail in 

Section 3.3.2. 

Because the initial FS was completed prior to Supplemental RI activities, Ecology requested 

that the initial FS be updated to reflect the findings of the Supplemental RI and to verify the 

adequacy of the preferred cleanup alternative.  Ecology’s request also included additional 

evaluation of potential exposure pathways and cleanup standards primarily for impacts to 

wildlife and aquatic organisms and for consumption of fish (Ecology 2009b).   

The updated FS is discussed in Section 5.   

3.3.2 Preferred Cleanup Alternative 
The initial FS included an evaluation of three potential cleanup alternatives for the site.  The 

preferred cleanup alternative, Alternative 2, is summarized below.  Refer to the RI/FS 

(Kennedy/Jenks Consultants 2001) and Section 5.4 of this report for additional information 

regarding the cleanup alternatives and evaluation criteria.  The preferred cleanup alternative 

(Alternative 2) presented in the initial FS included the following general elements: 

• Source control (free product removal and petroleum hydrocarbon-impacted soil 

excavation with offsite disposal). 

• Localized removal and consolidation of metals-impacted soils along the northern portion 

of the Tacoma Metals Property. 

• Installation of an asphalt cap with stormwater controls on the former Tacoma Metals 

Property. 

• Enhanced groundwater biodegradation [i.e., application of oxygen release compound 

(ORC) or similar material to enhance natural biodegradation of COCs] and monitored 

natural attenuation. 

• Institutional controls. 

• Groundwater monitoring. 

• Periodic review. 
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Kennedy/Jenks Consultants proposed removal of the ORC application (for the Creosoting Plant 

Area only) from Alternative 2 in the Cleanup Level Evaluation report (Kennedy/Jenks 

Consultants 2007c) as ORC is not expected to be effective for the treatment of creosote-related 

COCs because they are pyrogenic (coal tar based) rather the petrogenic (petroleum based) in 

origin (Kennedy/Jenks Consultants 2009).  Additional discussion of the preferred cleanup 

alternative, including other proposed modifications, is presented in Section 5.4. 
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Section 4: Supplemental RI  

This section provides a summary of the work performed and findings of the Supplemental RI, 

including interim remedial actions, performed between October 2001 and February 2011. 

4.1 Supplemental RI Work Performed 
Work performed for the Supplemental RI is described below. 

4.1.1 Creosoting Plant Area 
Investigation work was performed at the Creosoting Plant Area between October 2001 and 

February 2011 and included sampling and characterization of potentially impacted 

environmental media (soil and groundwater) associated with the former creosoting plant.  Work 

was performed in multiple phases at On-Property and Off-Property locations.  Soil boring and 

monitoring well locations associated with the Creosoting Plant Area are shown on the site maps 

included in Appendix D. 

Each phase of work performed at the Creosoting Plant Area was performed under an Ecology-

approved Work Plan.  Subsequent phases of work were performed at Ecology’s request based 

on the results of the previous phase of work.  The specific work performed during each phase of 

Creosoting Plant Area investigation, including report and Work Plan references, is summarized 

in Table 2.  The specific work for each phase varied, but generally included the following 

elements: 

• Advancement of direct-push soil borings and collection and laboratory analysis of soil 

samples and/or reconnaissance groundwater samples.   

• Installation, development, and sampling of groundwater monitoring wells.  Well locations 

were typically based on the findings of the direct-push soil borings and the finding of 

preceding investigations. 

• Laboratory analysis of groundwater samples collected from monitoring wells. 

• Elevation surveying of new monitoring wells. 
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• Water level monitoring in new and existing monitoring wells (including all site wells both 

On-Property and Off-Property). 

• Monitoring of light and dense non-aqueous phase liquid (LNAPL and DNAPL) in 

Creosoting Plant Area wells.  

• Evaluation of the depth, lithology, and stratigraphy of a silt/clay layer which appears to 

be acting as a confining layer (discussed in greater detail in Section 5.2). 

Specific laboratory analyses performed for soil and groundwater samples are summarized in the 

data tables provided in Appendix D.  Analyses typically included one or more of the following: 

 Diesel- and oil-range petroleum hydrocarbons by Ecology Method NWTPH-Dx (all 

media).  [Note: Although petroleum hydrocarbon analyses were performed for samples 

collected in the Creosoting Plant Area, they are not a COC for impacts related to the 

former creosoting plant (Kennedy/Jenks Consultants 2009; Ecology 2009a).] 

 PAHs or semi-volatile organic compounds (SVOCs) by EPA Method 8270 (all media). 

 RCRA eight metals (total and/or dissolved) plus copper by EPA 6010/7000 Series 

methods (groundwater only, limited number of samples). 

 VOCs by EPA Method 8260 (all media, limited number of samples). 

 PCBs by EPA Method 8082 (groundwater only, limited number of samples). 

Refer to the previously prepared reports (Kennedy/Jenks Consultants 2007a, 2008b) for 

additional information regarding the Creosoting Plant Area investigations.  Data tables originally 

prepared for the above-referenced reports are included in Appendix D for reference.  In addition, 

analytical data for the COCs associated with the Creosoting Plant Area [naphthalene, cPAHs, 

and benzene, toluene, ethylbenzene, and total xylenes (BTEX)] are summarized in Table 4 (soil 

samples), Table 5 (reconnaissance groundwater samples), and Table 6 (monitoring well 

groundwater samples). 

[Note: The cleanup levels listed in the data tables from previous reports (Appendix D) may not 

be the current proposed cleanup levels.  Refer to Table 3 for a summary of the cleanup levels 

currently applicable to the site.]  
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4.1.2 Forensic Evaluation of Hydrocarbons 
The Forensic Evaluation of Hydrocarbons study was performed between 2007 and 2009 to 

demonstrate that the impacts to soil and groundwater associated with the former creosoting 

plant should be evaluated using cleanup standards based on the components of creosote 

(PAHs, naphthalene, BTEX) rather than petroleum hydrocarbons.   

The initial evaluation included forensic analysis of soil and groundwater samples for PAHs and 

review of previous site data by Friedman & Bruya, Inc. (FBI) of Seattle, Washington.  FBI 

concluded that the contaminants were indicative of a pyrogenic (e.g., coal-tar creosote) origin 

rather that a petrogenic (e.g., petroleum hydrocarbon) source [submitted to Ecology by 

Kennedy/Jenks Consultants (Kennedy/Jenks Consultants 2007b)].  In response to this report, 

Ecology provided a letter indicating it did not agree with the FBI’s conclusions, and suggested 

that a gasoline source may have contributed to the observed impacts to soil and groundwater.  

In response to Ecology’s comments, Kennedy/Jenks Consultants prepared a summary of 

historical site uses, field observations, and case studies to supplement FBI’s separate response 

to Ecology’s comments, and to demonstrate that no potential gasoline sources existed 

historically at the Creosoting Plant Area (Kennedy/Jenks Consultants 2009).  Ecology 

subsequently agreed that the use of petroleum hydrocarbon cleanup standards for impacts 

related to the former creosoting plant were inappropriate (Ecology 2009a). 

4.1.3 PRSC 
Work for the PRSC investigation was performed between October 2010 and February 2011 and 

included sampling and characterization of potentially impacted environmental media, including 

groundwater from reconnaissance borings and proposed POC monitoring wells, along the 

southern margin of the PRSC and northern site boundary.  The PRSC investigation was 

performed at Ecology’s request under an Ecology-approved Work Plan (Kennedy/Jenks 

Consultants 2010b). 

Work performed for the PRSC investigation included the following: 

• Installation of three temporary piezometers adjacent to the PRSC (two sampling events). 
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• Collection of reconnaissance groundwater samples from the three piezometers and 

laboratory analysis of PAHs and BTEX (two sampling events). 

• Collection of groundwater samples from six proposed POC monitoring wells (MW-19, 

MW-20, MW-23, MW-26, MW-29, and MW-35) and laboratory analysis of PAHs and 

BTEX (two sampling events).  

Data tables and maps associated with the PRSC investigation are provided in Appendix E for 

reference.  Refer to the letter report for the PRSC investigation (Kennedy/Jenks Consultants 

2012) for additional information. 

4.2 Supplemental RI Findings 
The primary COCs associated with the former creosoting plant include various chemical 

components of creosote, which is derived from the distillation of coal tar.  The COCs relevant to 

the characterization of creosote impacts at the Creosoting Plant Area include naphthalene, 

cPAHs, and BTEX.  Refer to the 2009 Response to Ecology Comments letter (Kennedy/Jenks 

Consultants 2009) for additional information regarding the origin and composition of creosote.  

Creosote-related COCs have been delineated in both soil and groundwater at the Creosoting 

Plant Area (both On-Property and Off-Property Areas).   

The potential COCs for the PRSC investigation included the creosote-related compounds listed 

above for the Creosoting Plant Area.  The results of the PRSC investigation did not indicate the 

migration of COCs from the Creosoting Plant Area to the PRSC habitat area (Kennedy/Jenks 

Consultants 2012).  

4.2.1 Soil 
COC impacts related to the former creosoting plant occur in the western portion of the former 

Tacoma Metals Property and at Off-Property areas to the west (i.e., the Creosoting Plant Area).  

Soil impacts related to the former creosoting plant are initially encountered at approximately 

5 feet bgs at the former creosoting plant location, corresponding to the approximate base of the 

fill material installed after demolition of the former creosoting plant, and are evident to depths of 

approximately 25 feet bgs.  Creosote-related impacts to soil extend away for the former 

creosoting plant location primarily to the north and west, with impacts to the south and east 

diminishing over a relatively short distance. 
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The depth to the top of creosote-impacted soil increases with distance away from the former 

creosoting plant location, primarily to the north and west, to approximately 10 feet bgs, which 

corresponds with the typical depth to shallow groundwater (refer to Section 2. 2).  The maximum 

depth of creosote-impacted soil is approximately 25 feet bgs for the On-Property areas, but 

increases to over 30 feet bgs in Off-Property areas to the west and northwest, corresponding to 

the depth of a silty confining layer (refer to Section 5.2).  Geologic cross-sections depicting the 

lateral and vertical distribution of creosote-related impacts to soil, originally prepared for the 

Forensic Evaluation of Hydrocarbons (Kennedy/Jenks Consultants 2009), are included in 

Appendix A.  In addition, maps showing the distribution of creosote-impacted soil and the depth 

to the silty confining layer (discussed in greater detail in Section 5.2) are included in Appendix F.  

Soil samples with cPAH concentrations above the proposed cleanup level (refer to Table 3) are 

typically associated with the areas of heavily stained soil (e.g., areas where NAPL was typically 

observed in the soil samples).  The thickness of the areas of heavy soil impact decreases away 

from the former creosoting plant location, occurring in thin layers at the base of the wood-fill unit 

and just above the silty confining layer at some Off-Property locations (refer to the maps and 

cross sections in Appendix F which illustrate the distribution of subsurface soils affected by 

creosote-related compounds).  

Other creosote-related COCs (naphthalene and BTEX) were not detected in soil samples at 

concentrations above the proposed cleanup levels (refer to Table 3). 

Areas with COC concentrations in soil above the proposed cleanup levels (see Table 3) and at 

depths above the direct contact standard point of compliance (15 feet bgs) and the TEE 

conditional point of compliance (6 feet bgs) and are illustrated on Figure 3 for the entire site 

(On-Property and Off-Property areas).   

Most of the affected soil on the former Tacoma Metals Property occurs within the uppermost 

6 feet of the soil sequence, extending to depths between 6 and 15 feet at only three locations, 

including the former hydraulic shear area (west of the former main structure/warehouse 

building), the former creosoting plant area, and the area around well MW-8(R).   
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As discussed above, the depth to creosote-affected soil generally increases with depth away 

from the former creosoting plant location.  As a result, COC-affected soil at Off-Property 

locations does not occur in the uppermost 6 feet of the soil sequence, but is present above 

15 feet bgs at two locations (see Figure 3). 

COC-affected soil was identified between 6 and 15 feet below grade in the central portion of the 

18th Street Right-of-Way and at boring B-36 on the Simpson Property.  The affected soil in the 

18th Street Right-of-Way correlates laterally with the COC-affected soil identified at the former 

creosoting plant area (see Figure 6).  However, the affected soil identified at boring B-36 from 

approximately 8 to 10 feet bgs does not appear to correlate directly with the creosote-affected 

soil at the creosoting plant area or with that identified on the 18th Street Right-of-Way (see 

Figure 6).   

While the source of elevated cPAHs identified at the 8 to 10 foot depth interval is uncertain, it 

does not appear to be associated with lateral migration of oil contamination beneath the 

footprint of the former retort or former Creosoting Plant due to its horizontal and vertical location.  

Therefore, the COC-affected soil in boring B-36 (above 15 feet bgs) appears to be from a 

source separate from the  release associated with the former creosoting plant retort area.  

4.2.2 Groundwater 
Groundwater COCs at concentrations above the proposed cleanup levels (refer to Table 3) 

were initially identified during the RI for the On-Property portion of the Creosoting Plant Area, 

and included cPAHs, naphthalene, gasoline-range petroleum hydrocarbons, and PCBs.  [Note: 

Cleanup levels based on gasoline-range hydrocarbons were subsequently determined to be not 

applicable for the Creosoting Plant Area due to the pyrogenic nature of the hydrocarbon 

compounds, as discussed in Section 4.1.1 and 4.1.2.]  Data tables for groundwater samples and 

data flag maps for COCs detected at concentrations above proposed cleanup levels during the 

RI are provided in Appendix C.   
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PCBs were detected at concentrations above the proposed cleanup level (refer to Table 3) in 

two wells [MW-8(R) and MW-11] during one monitoring event performed during the initial RI, but 

not during previous monitoring events or in reconnaissance groundwater samples collected in 

the same area.  Based on previous analytical findings and potential matrix interference reported 

by the analytical laboratory (“Y” data flag), the detected PCB concentrations did not appear to 

be representative of actual PCB concentrations in groundwater (Kennedy/Jenks Consultants 

2001).  In addition, PCBs were not detected in a subsequent sample collected from MW-8(R) in 

August 2002, consistent with the conclusions of the 2001 RI/FS.  Based on these data, it was 

concluded that PCBs were a laboratory artifact and not indicative of site conditions.  

Groundwater impacts related to other Creosoting Plant Area COCs (cPAHs, naphthalene, 

BTEX) were further characterized during subsequent investigations performed at On-Property 

and Off-Property portions of the Creosoting Plant Area (refer to Section 3.2).  Petroleum 

hydrocarbon (gasoline-, diesel-, and oil-range) results are not discussed herein because these 

compounds are not applicable for the Creosoting Plant Area (Kennedy/Jenks Consultants 2009; 

Ecology 2009a), but historical data are included on the tables presented in Appendix D.  

Naphthalene was detected at concentrations above the proposed cleanup level in groundwater 

samples collected from monitoring wells installed at On-Property and Off-Property locations.  

Naphthalene was identified in samples collected from On-Property wells located north of the 

former creosoting plant location [MW-8(R), MW-18, and MW-22] at concentrations above the 

proposed cleanup level (refer to Table 3) during at least one monitoring event, but only at well 

MW-18 for all monitoring events.  Naphthalene was also detected in Off-Property wells MW-24 

and MW-28(R), west to northwest of the former creosoting plant location, at concentrations 

above the proposed cleanup level, but not for all monitoring events.  Naphthalene was also 

detected at concentrations above the proposed cleanup level in three reconnaissance 

groundwater samples collected from soil boring located in the 18th Street right-of-way (B-19, 

B-21, and B-31, refer to sample maps included in Appendix D).  Historical analytical results for 

naphthalene are included in Table 5 (reconnaissance groundwater samples) and Table 6 

(monitoring well samples).  Concentration contour maps for naphthalene for the two most recent 

monitoring events (February 2006 and March 2008) are included in Appendix D.   
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Total cPAHs were detected in groundwater samples collected from On-Property and Off-

Property locations at concentrations above the proposed cleanup level (refer to Table 3) during 

each phase of Creosote Plant Area investigation.  Groundwater samples in which the total 

cPAH concentration was above the proposed cleanup level were collected from wells and 

reconnaissance borings located at the former creosoting plant location, and to the north and 

west. Based on the results of the PRSC investigation, cPAHs in groundwater have not migrated 

to the PRSC area (Kennedy/Jenks Consultants 2012).  

Historical analytical results for cPAHs are included in Table 5 (reconnaissance groundwater 

samples) and Table 6 (monitoring well samples).  Concentration contour maps for total cPAHs 

for the two most recent monitoring events (February 2006 and March 2008) are included in 

Appendix D. 

Analysis of BTEX was typically not included in the Creosoting Plant Area monitoring events 

because it was not identified as a specific COC prior to 2009 (Kennedy/Jenks Consultants 2009, 

Ecology 2009a), but BTEX analysis was performed during the initial RI and the 2003 

investigation performed for On-Property portions of the Creosoting Plant Area.  BTEX analysis 

was also included for the samples collected from potential POC wells and reconnaissance 

groundwater samples during the PRSC investigation (Kennedy/Jenks Consultants 2012).  BTEX 

analytes were not identified at concentrations above the proposed cleanup level (refer to 

Table 3) during the initial RI or 2003 investigation.  Benzene was detected at one potential POC 

well (MW-23) located Off-Property at a concentration of 56 micrograms per liter (µg/l), above the 

proposed cleanup level of 23 µg/l, (refer to Table 1 in Appendix E) during the PRSC 

investigation (Kennedy/Jenks Consultants 2012).  Data tables from the RI are provided in 

Appendix C, for the 2003 investigation in Appendix D, and for the PRSC investigation in 

Appendix E. 

4.2.3 Additional Groundwater Metals Analyses 
Analysis of groundwater samples for total and dissolved metals was performed in 2001 

(dissolved lead only), 2002 (MW-13 only) and 2003 (21 On-Property wells).  Total arsenic, total 

lead, total and dissolved mercury, and total and dissolved selenium were detected at 

concentrations above the proposed cleanup levels (refer to Table 3) in samples collected from 

wells for the 2003 sampling event.  Data tables for metals analyses are provided in Appendix D 

(Tables 5D, 5E, 7F, and 8).  
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4.2.4 LNAPL and DNAPL 
Monitoring for LNAPL and DNAPL was performed during the initial RI and subsequent 

Creosoting Plant Area investigation.  In the Creosoting Plant Area, DNAPL accumulation was 

identified in Off-Property well MW-28(R), and LNAPL accumulation was intermittently identified 

in On-Property well MW-8(R).  Although DNAPL was identified in well MW-28(R), it was not 

identified in well MW-28, which was located less than 5 feet from the location of well MW-28(R) 

Well MW-28(R) was installed in February 2006 as a replacement for MW-28, which was 

originally installed in April 2005 and subsequently damaged by a contractor during PRSC 

construction activities.  The presence of DNAPL in well MW-28(R), and not in any other wells 

including the original MW-28, may indicate a localized topographic low in the upper surface of 

the silt/clay confining layer previously described. 

The LNAPL and DNAPL identified in the Creosoting Plant Area appear to be creosote product.  

Samples of both LNAPL [from MW-8(R)] and DNAPL [from MW-28(R)] were evaluated by 

Friedman & Bruya, Inc. of Seattle, Washington and found to contain only creosote product 

(Kennedy/Jenks Consultants 2007b).  LNAPL accumulation was also identified in well MW-12, 

near the former location a hydraulic shear, and appears to be a petroleum hydrocarbon product 

(hydraulic oil).  Monitoring well locations are shown on Figure 3.  Historical LNAPL and DNAPL 

measurements for wells MW-8(R) and MW-28(R) are included in Appendix B (Table 10). 

4.3 Interim Remedial Actions 
As previously indicated, in addition to the investigation activities described above, interim 

remedial actions have been performed at the site since completion of the initial RI.  These have 

included the following:    

• Containment, onsite treatment, and subsequent offsite disposal of approximately 

3,440 tons of lead-impacted soil material excavated from north of the former Tacoma 

Metals Property during construction of the PRSC was performed between 2005 and 

2007 (the material was suspected to have originated from the former Tacoma Metals 

Property).  The soil material was placed in a lined temporary containment unit (TCU) 

enclosure for treatment to reduce the lead concentration to levels below the threshold, 

requiring disposal as hazardous waste.  The work was performed under an 

Ecology-approved Work Plan (Kennedy/Jenks Consultants 2007d) and the results of 
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the soil treatment, verification sampling, and disposal activities were reported to Ecology 

following completion of the project work (Kennedy/Jenks Consultants 2008a).   

• An investigation of potential UXO was performed along the northern margin of the former 

Tacoma Metals Property in 2006 by EOD Technology, Inc. (EODT) based on an 

Ecology-approved Work Plan (Kennedy/Jenks Consultants 2006).  The investigation was 

performed to determine if UXO materials, which were identified by the City of Tacoma in 

1995 to the north of the former Tacoma Metals Property, were also present on the 

Tacoma Metals Property.  Eleven test pits were excavated by EODT along the northern 

margin of the Tacoma Metals Property, and no UXO materials were identified (EODT 

2006).  In addition, two test pits were excavated in the vicinity of monitoring well 

MW-8(R) to identify potential sources of LNAPL periodically observed in the well.  No 

obvious sources of LNAPL were observed in the two test pits.  

• Cleaning of the onsite storm sewer lines to remove sediment that had accumulated 

during the operational history of site use. 

• Demolition of site buildings and removal and disposal of wastes associated with these 

activities. 
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Section 5: FS Update and Preferred Cleanup Alternative 

This section provides an update to the initial (2001) FS including a description of additional work 

performed, an updated site conceptual model, proposed cleanup levels, and an update to the 

preferred remedial alternative (Alternative 2) originally presented in the initial RI/FS report 

(Kennedy/Jenks Consultants 2001) and summarized in Section 3.3 above.   

5.1 Work Performed 

5.1.1 Cleanup Level Evaluation 
The Cleanup Level Evaluation was performed by Kennedy/Jenks Consultants in 2007 to provide 

updated cleanup levels based on the results of investigations performed subsequent to the 2001 

RI/FS and to evaluate cleanup levels and the preferred remedial alternative presented in the 

2001 RI/FS with respect to the 2001 revision (updated October 2007) of Ecology’s MTCA 

Cleanup Regulation [the RI/FS was originally performed under the previous (1996) MTCA 

revision].   

The Cleanup Level Evaluation report (Kennedy/Jenks Consultants 2007c) submitted to Ecology 

included a human health risk evaluation, proposed cleanup levels based on the risk evaluation 

and 2001 MTCA Cleanup Regulation revision, proposed POC wells, and an evaluation of the 

selected remedial alternative from the RI/FS (Kennedy/Jenks Consultants 2001; refer to 

Section 2.5), including an evaluation based on the disproportionate cost analysis (DCA) 

framework introduced in the 2001 MTCA Cleanup Regulation revision (Ecology 2001, updated 

October 2007).   

Ecology provided comments on the Cleanup Level Evaluation in a letter dated 4 May 2009 

(Ecology 2009b).  Ecology expressed concerns regarding the effectiveness of the preferred 

cleanup alternative presented in the initial RI/FS report (Kennedy/Jenks Consultants 2001) 

(refer to Section 3.3.1), primarily with respect to protectiveness of aquatic and terrestrial 

organisms.  Ecology requested that a TEE be performed and that the site model presented in 

the 2001 RI/FS be updated to reflect potential exposure pathways for aquatic and terrestrial 

organisms.   

Ecology’s comments regarding the findings of the Cleanup Level Evaluation are addressed in 

the PRSC Investigation (refer to Section 4.1.3), the TEE (see Section 5.1.2 below) and in 
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subsequent sections of this report.  The updated site conceptual model is discussed in 

Section 5.2. 

5.1.2 Terrestrial Ecological Evaluation 
A TEE was performed in accordance with MTCA regulations (WAC 173-340-7493) to evaluate 

the potential for adverse impacts to land-based ecological receptors from exposure to potentially 

impacted soil.  The site was evaluated under an industrial use scenario, at Ecology’s direction, 

and only the TEE screening values for wildlife protection were evaluated (Kennedy/Jenks 

Consultants 2010a).   

Potential COCs concentrations identified in soil samples were compared to the wildlife 

protection screening values for soil provided in MTCA Table 749-3.  COC concentrations 

exceeded the TEE screening values for metals, PCBs, PAHs, and diesel-range petroleum 

hydrocarbons for some soil samples (Kennedy/Jenks Consultants 2010a).  However, because 

the preferred cleanup alternative includes installation of a pavement cap, the potential wildlife 

exposure pathways will be eliminated.   

Ecology accepted the conclusions of the TEE, including a determination that no further TEE 

activities are necessary for the site, in an opinion letter dated July 7, 2010.  

5.2 Site Conceptual Model 
This section provides a summary of our current site conceptual model based on the model 

presented in the initial RI/FS report (Kennedy/Jenks Consultants 2001) and updated to reflect 

the results of work performed for the supplemental RI.  The updated site conceptual model also 

incorporates the findings of the Cleanup Level Evaluation report (Kennedy/Jenks Consultants 

2007c), including Ecology’s comments (Ecology 2009b), and the TEE (Kennedy/Jenks 

Consultants 2010a).   
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5.2.1 Background 
A conceptual site model based on the findings of the RI was originally presented in the initial 

RI/FS report (Kennedy/Jenks Consultants 2001) and included an evaluation of chemical fate 

and transport for unsaturated soil and shallow groundwater.  Surface water pathways were not 

evaluated because surface runoff does not interact with the Puyallup River (or PRSC) due to the 

man-made levee located north of the site.  The 2001 RI/FS report also included an evaluation of 

cleanup levels and other ARARs for the site.  

Potential chemical migration pathways identified in the RI/FS report included vertical migration 

through the vadose zone to shallow groundwater, and horizontal migration in the shallow 

groundwater zone both towards and away from Puyallup River (tidal fluctuation).  The 2001 

RI/FS report concluded that COCs in shallow groundwater are unlikely to migrate beyond the 

northern Tacoma Metals Property boundary based on site-specific modeling results.  A 

depiction of the conceptual site model presented in the RI/FS report is included in Appendix G 

(Figure 8-1). 

The Cleanup Level Evaluation report (Kennedy/Jenks Consultants 2007c) provided additional 

evaluation of potential pathways and cleanup levels protective of human health based on the 

findings of investigations performed since the RI.  The TEE provided an evaluation of potential 

exposure pathways and protective cleanup levels for ecological receptors.  The PRSC 

investigation provided analytical data relevant to assessment of potential groundwater to 

surface water and sediments pathway at the southern margin of the PRSC to the north of the 

site. 

Based on the findings of the studies listed above, the conceptual site model was updated and is 

summarized below. 

5.2.2 Updated Site Conceptual Model 
A discussion of potential exposure pathways in the context of updated site conceptual model 

and hydrogeologic setting is presented below.  The updated site conceptual model is depicted 

on Figure 4. 

5.2.2.1 Site Stratigraphy 
As discussed in Section 2.2.1, soil materials encountered at the site have included both native 

and fill materials (refer to Table 1).  Fill materials include an upper gravel layer installed prior to 
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coke plant and metals recycling site operations, and wood waste material, which likely 

accumulated at the site prior to construction of the former creosoting plant.  Native materials 

encountered beneath the fill layers include sand and fine-grained (silt and clay).  Typically, sand 

or silty sand is encountered directly beneath the fill materials and a layer of fine-grained material 

(silt and clay) is encountered beneath the sand.  Where the fine-grained material was 

penetrated by soil borings, sand and silty sand were encountered beneath.   

The fine-grained materials were identified in soil borings throughout the site and appear to form 

a roughly continuous layer beneath the site.  The upper surface of the fine-grained unit occurs 

at depths of 20 to 25 feet bgs in soil borings installed on the former Tacoma Metals Property 

and on the western and southern portions of the Off-Property Areas.  Beneath the central and 

northern portion of the Simpson and JJ Port portion of the Off-Property Areas, the upper surface 

of the fine-grained unit slopes downwards to a depth of over 40 feet bgs beneath the 

north-central portion of the JJ Port property, forming a trough-shaped feature, which might 

represent a former drainage channel (refer to the maps provided in Appendix F).   

The fine-grained unit appears to have acted as a barrier to downward migration of creosote-

related COCs in the Creosoting Plant Area and also appears to have influenced the lateral 

migration of creosote-related COCs components.  Creosote-related COCs appear to generally 

follow the slope of the upper surface of the fine-grained materials away from the former 

creosoting plant.  As predicted by modeling performed during the initial RI, creosote-related 

impacts to not appear to have migrated to the PRSC or Puyallup River (see Section 5.2.3) 

although creosote was last used at the site during the 1930s.    

Maps and geologic cross sections prepared as part of the Forensic Evaluation of Hydrocarbons 

(Kennedy/Jenks Consultants 2009) illustrate the lateral and vertical distribution of creosote-

related impacts identified in the Creosoting Plant Area (copies provided in Appendix F).  

5.2.2.2 Site Hydrogeology 
As discussed in Section 2.2.2, the shallow groundwater gradient at the site is tidally influenced.  

Based on historical groundwater elevation monitoring results, the tidally influenced variation in 

shallow groundwater elevation is greatest for monitoring wells located along the northern site 

margin and in the western portion of the site, and decreases to the south and, to a lesser extent, 

to the east.   
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The direction of the hydraulic gradient is dependent upon tidal conditions, and location within 

the site.  In the eastern portion of the site (eastern portion of the former Tacoma Metals 

Property), the shallow groundwater gradient in generally to the east during both high and low 

tidal conditions, but may be more northerly during low tidal conditions.  In the western portion of 

the site (western portion of the former Tacoma Metals Property and the Off-Property areas), the 

shallow groundwater gradient is generally towards the PRSC during low tidal conditions and 

away from the PRSC during high tidal conditions.  The magnitude of the shallow groundwater 

gradient is greater during low tidal conditions than during high tidal conditions, resulting in an 

overall net gradient towards the PRSC.   

The hydraulic gradient also appears to be affected by the presence of wood waste material 

identified in soil borings and test pits at locations throughout the site, primarily in the vicinity of 

the former creosoting plant location.  The wood debris layer in the vicinity of the former 

creosoting plant is generally thicker than other parts of the site, and may contribute to the 

localized hydraulic stagnation zone during high tidal conditions, and localized hydraulic 

mounding in low tidal conditions.   

Groundwater gradient maps for the 2006 and 2008 monitoring events are included in 

Appendix B.  As previously indicated, these monitoring events are most representative of 

current site conditions because they were conducted after construction of the PRSC habitat 

area.  

5.2.3 Potential Exposure Pathways 
The conceptual model for chemical migration presented in the RI/FS (Kennedy/Jenks 

Consultants 2001) has been updated to reflect the findings of investigation activities performed 

since the completion of the initial RI, and to address Ecology’s comments (Ecology 2009b).  

The findings of the Creosoting Plant Area investigations are consistent with the conceptual 

model presented in the RI/FS report (Kennedy/Jenks Consultants 2001) but also indicate the 

lateral migration of denser creosote components away from the former creosoting plant location 

the north and west along the upper surface of the fine-grained unit, as previously described 

(refer to Figure 4).  The denser creosote components appear to be associated with NAPL 

observed in wood waste fill and native soil materials as small blebs, mainly at locations at or 

near the former creosoting plant location, but also in thin stringers along the base of the wood 
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waste fill and along the upper surface of the fine-grained unit (refer to Figure 4 and to the maps 

and cross sections provided in Appendix F).   

Creosote-related COCs do not appear to have migrated northward significantly beyond the 

northern site boundary, and creosote-related impacts to shallow groundwater were not identified 

along the southern margin of the PRSC in the 2010/2011 PRSC Investigation (Kennedy/Jenks 

Consultants 2012).  These findings indicate that the potential groundwater to surface water and 

groundwater to sediment pathways are incomplete for the site.  The protectiveness of the 

proposed remedial alternative with respect to these potential exposure pathways will be 

addressed in the long-term monitoring component of the proposed remedial alternative 

(discussed in Section 5.4). 

Potential exposure pathways for terrestrial organisms were evaluated in the TEE 

(Kennedy/Jenks Consultants 2010a).  The TEE concluded that potential exposure pathways for 

wildlife include direct contact only.  The direct contact pathway is currently limited to unpaved 

portions of the former Tacoma Metals Property and Off-Property areas (Simpson Property, 

18th Street Right-of-Way, and back (northern) portion of the JJ Port Property).  The On-Property 

areas will be paved as part of the preferred remedial action (refer to Section 5.4) and the direct 

contact pathway for wildlife will be eliminated because shallow soil impacted by COCs will 

become inaccessible.  In addition, a soil cap will be installed on the 18th Street Right-of-Way to 

extend the depth to soil impacted by COCs to 15 feet (or more) below grade; the point of 

compliance for the direct contact pathway. 

The proposed cleanup alternative also addresses the potential soil to groundwater pathway by 

removal of potential sources of petroleum-hydrocarbon and creosote-related impacts in shallow 

soil, and elimination of direct infiltration by stormwater at currently unpaved areas where shallow 

soil is affected by COCs.  Mitigation of the potential soil to groundwater exposure pathway is 

accomplished by installation of a low-permeability pavement cap  and stormwater controls 

(discussed in greater detail in Section 5.5.4).  In addition, institutional controls for soil and 

groundwater uses will mitigate the potential for exposure to environmental media affected by 

COCs. 

In addition to the potential exposure pathways described above, the vapor intrusion pathway 

may potentially be completed if structures are built in the future over portions of the site where 

VOCs exist and vapors from the site migrate into structures at concentrations exceeding MTCA 
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Method C indoor air cleanup levels.  However, VOC concentrations are generally low and would 

not be expected to pose a threat to human health at the current concentrations, and a significant 

portion of the impacted soil materials will be removed from the primary source area during the 

remedial action, decreasing the potential vapor intrusion risk.   

Future potential risks from the vapor intrusion pathway will be managed using property deed 

restrictions (for the former Tacoma Metals property and Off-Property parcels) and engineering 

controls, as appropriate.  Deed restrictions will require that future development in this area 

includes an evaluation of potential vapor intrusion.  If a possible adverse risk is identified, deed 

restrictions will require that mitigation measure are installed with new building construction. 

5.3 Cleanup Levels 
Proposed cleanup levels are based on those originally identified in the initial RI/FS report 

(Kennedy/Jenks Consultants 2001) and by the findings of the Cleanup Level Evaluation 

(Kennedy/Jenks Consultants 2007c) and TEE (Kennedy/Jenks Consultants 2010a).  The 

Cleanup Level Evaluation included a human health risk evaluation, which incorporated the 

findings of investigation activities performed since completion of the RI.  The TEE included an 

assessment of potential exposure to wildlife including risk-based screening against the 

ecological indicator soil concentrations for protection of wildlife in MTCA Table 749-3.  The 

proposed cleanup levels listed in Table 3 also reflect comments from Ecology regarding 

comparison of cleanup levels to potential surface water quality standards (Ecology 2009b).  

The proposed cleanup levels are based on an industrial use scenario and are applicable to the 

preferred remedial alternative discussed in Section 5.4. 

5.4 Cleanup Alternatives 
As previously discussed in Section 3.3, three cleanup alternatives were evaluated for the initial 

FS.  The three alternatives were evaluated for various criteria including overall (short term and 

long term) protectiveness, effectiveness, compliance with cleanup standards, permanence, 

restoration time frame, ability to be implemented, possible community concerns, and potential 

cost.  The three cleanup alternatives, as presented in the RI/FS report, are depicted on 

Figure 9-1 in Appendix G and described in Section 3.3.   

Alternative 2 was selected as the preferred cleanup alternative for the site in the 2001 RI/FS 

report (Kennedy/Jenks Consultants 2001), and includes the elements listed in Section 3.3.2.  
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Based on the findings of the Supplemental RI, Alternative 2 remains the preferred alternative.  

The findings of the Supplemental RI did not indicate any substantive differences that might 

require modification of the evaluation criteria presented in the initial RI for the cleanup 

alternatives.   

The additional characterization of site conditions provided by the Supplemental RI expanded, 

but did not fundamentally alter, our understanding of site conditions, and necessitated changes 

for On-Property areas only in the quantity of impacted soil to be removed in the Creosoting 

Plant Area (discussed in Section 5.5).   

For Off-Property areas, the additional characterization of site conditions identified areas on the 

18th Street Right-of-Way and Simpson Property with soil impacts above the proposed cleanup 

levels.  As previously discussed, the affected soil occurs below a depth of 6 feet bgs for all 

Off-Property areas and below 15 feet for most Off-Property areas (refer to Section 4.2.1 and 

Figures 3 and 6). 

Based on Supplemental RI findings, installation of a soil cap on the 18th Street Right-of-Way is 

proposed to raise the ground surface to an elevation sufficient to provide a depth of at least 

15 feet from ground surface to the affected soil.  The elevation for the top surface of the affected 

soil currently located less than 15 feet below grade will be identified based on analytical results 

and field observations.  The final soil cap elevation will be 15 feet above the top surface of the 

affected soil.  Kennedy/Jenks Consultants anticipates that the final grade for the 18th Street 

Right-of-Way will approximately match the final grade of the asphalt cap on the Tacoma Metals 

property, creating a level transition between the two properties. 

Excavation of affected soil at Off-Property location B-36 will also be performed; however, the 

lateral and vertical extent of shallow (i.e. less than 15 feet below grade) soil impacts in the B-36 

area are not fully characterized.  To evaluate the extent of shallow soil impacts at B-36, a 

supplemental field investigation will be performed to prior to performing remedial excavation.  

The supplemental field investigation is anticipated to include advancement of soil borings on the 

Simpson and JJ Port properties, including chemical analysis of soil samples for site COCs.  The 

scope of work and anticipated boring locations will be submitted to Ecology for review prior to 

performing any field investigation activities.   
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For the purposes of cost estimation for this report, an excavation area of 30 feet by 30 feet and 

10 feet deep was assumed for the B-36 area.  This volume may increase or decrease based on 

the findings of the additional B-36 area investigation. 

Impacts to groundwater identified at Off-Property locations (Simpson Property and 18th Street 

Right-of-Way) are consistent with those identified on On-Property locations and do not warrant 

active remedial actions in addition to the long-term monitoring at proposed CPOC wells 

described in Section 5.5.2. 

Based on the increased volume of soil removal proposed for excavation at the Creosoting Plant 

Area and boring B-36 area, and the addition of the soil cap proposed for the 18th Street Right-of-

Way, the estimated costs for the remedial alternatives were updated.  The updated cost 

estimates for each of the three alternatives discussed in the initial FS (Kennedy/Jenks 

Consultants 2001), based on the increased excavation volume and soil cap and adjusted for 

2014 pricing, are provided in Appendix H for reference.  Although the current costs are 

increased for each alternative, the relative cost difference between the three alternatives is 

similar to those presented in the initial FS.   

5.5 Cleanup Alternative 2 Update 
The findings of the investigations and evaluations performed since the completion of the RI/FS 

did not indicate the need for significant substantive changes to Alternative 2, but revision of the 

scope of some components of Alternative 2 appears appropriate.  Proposed revisions to 

Alternative 2 are described below and depicted on Figure 5.  

5.5.1 Source Control Excavation Areas 
The cleanup alternatives presented in the RI/FS report (Kennedy/Jenks Consultants 2001), 

including Alternative 2, included excavation and offsite disposal of soil materials identified as 

potential sources for impacts to groundwater.  These included soil materials in which NAPL was 

observed and/or COCs at concentrations above proposed site cleanup levels were identified.  

Excavation of soil materials to the approximate depth of the shallow saturated zone 

(approximately 10 feet bgs on the former Tacoma Metals Property) was proposed at three 

locations designated areas “A”, “B”, and “C” as depicted on Figure 9-1 in Appendix G.   

The results of the investigation and evaluation activities performed since completion of the initial 

RI/FS indicate that proposed excavation area “B”, located at the approximate former location of 
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the creosoting plant, did not include areas of shallow soil impacts identified to the north of the 

former creosoting plant location.  Therefore, excavation area “B” was expanded approximately 

40 feet to the north to include shallow COC impacts identified in soil borings B-14 and B-12, 

corresponding to an increase in the estimated excavation volume from approximately 

3,333 cubic yards (yd3) to approximately 5,444 yd3 (refer to Figure 5).  Excavation area “B” 

includes the area where creosote-related impacts occur at less than 6 feet bgs (i.e., TEE 

conditional point of compliance). 

In addition, excavation area “D” was added in the vicinity of well MW-8(R) based on the 

intermittent occurrence of LNAPL identified at that location.  Excavation area “D” includes an 

approximately 30-foot by 30-foot area around well MW-8(R) with an estimated volume of 

333 yd3 (refer to Figure 5).  The proposed depths for excavation areas “B” and “D” are the same 

as proposed in the RI/FS, approximately 10 feet bgs (top of the saturated zone).  No changes 

for excavation areas “A” and “C” are proposed. 

Excavation at Area “E” was added at the Off-Property B-36, as discussed in Section 5.4.  The 

preliminary estimated excavation volume at Area “E” is 333 yd3 (see Figure 5).  However, as 

previously discussed, the extent of soil impacts has not been fully characterized in the B-36 

area and the actual volume may vary.  The extent of soil impacts will be evaluated in a 

supplemental field investigation prior to performing the remedial excavation as discussed in 

Section 5.4. 

Cleanup Alternative 2, as described in the initial RI/FS report (Kennedy/Jenks Consultants 

2001) included placement of ORC in excavation areas to enhance the natural biodegradation of 

potential COCs in the shallow saturated zone.  In the Cleanup Level Evaluation (Kennedy/Jenks 

Consultants 2007c), Kennedy/Jenks Consultants recommended that ORC not be used in 

excavation areas located in the Creosoting Plant Area (excavation areas “B” and “D” described 

herein) because ORC is not expected to be an effective treatment for COCs of pyrogenic (e.g., 

creosote derived from coal tar) origin (refer to Section 3.5.1).  Therefore, the application of ORC 

is proposed only for excavation area “C”, where COCs include petroleum hydrocarbon 

compounds.   

Cleanup Alternative 2, as described in the initial RI/FS report (Kennedy/Jenks Consultants 

2001) also included “buffer-zone” excavation of shallow soil to depths of 1 to 3 feet bgs at 

locations around the margins of the former Tacoma Metals Property (refer to Figure 9-1 in 
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Appendix G), and consolidation of the excavated soil onsite.  No changes to the buffer zone 

excavation areas are proposed, although a portion of the proposed buffer zone is included in the 

expanded portion of excavation area “B” described above. 

5.5.2 Soil Cap Installation 
Installation of a soil cap on the 18th Street Right-of-Way is proposed for Cleanup Alternative 2 to 

raise the ground surface to an elevation sufficient to provide a depth of at least 15 feet from 

ground surface to the affected soil.  The final grade for the 18th Street Right-of-Way will 

approximately match the final grade of the asphalt cap on the Tacoma Metals property.  The fill 

material placed at this location will include pit-run type material compacted to approximately 

90% relative density with crushed rock for the uppermost 6 inches. 

5.5.3 Long-Term Monitoring 
Cleanup Alternative 2, as described in the initial RI/FS report (Kennedy/Jenks Consultants 

2001) also included long-term monitoring of shallow groundwater to confirm the effectiveness of 

the source control measures described in Section 5.4.3.  No changes to this approach are 

proposed.   

Specific wells to be included in the groundwater monitoring program as CPOCs for shallow 

groundwater were identified in the Cleanup Level Evaluation report (Kennedy/Jenks Consultants 

2007c) and are shown on Figures 3 and 5.  Before approving the conditional point of 

compliance, a notice of the proposal (and invitation for comment) will be submitted to the natural 

resources trustees, the USACE, and the Washington State Department of Natural Resources 

(WADNR) per WAC 173-340-720(8)(d)(i) and (ii).  This notice shall be in addition to any notice 

provided under WAC 173-340-600.  In addition, any affected property owners between the 

source of contamination and the Puyallup River (i.e., the City of Tacoma and USACE) must 

agree in writing to the use of the CPOCs.The proposed CPOC wells include those located along 

the northern site boundary including On-Property wells MW-2, MW-4(R), MW-5, MW-6, MW-9, 

MW-19, and MW-20 and Off-Property wells MW-23 and MW-29 (refer to Figures 3 and 5).  At 

Ecology’s request, Off-Property wells MW-26 and MW-35 and piezometer locations P-1, P-2, 

and P-3 were added. If approved by USACE, permanent monitoring wells will be installed at the 

piezometer locations.  If installation of permanent wells is not approved by USACE, temporary 

piezometers will be installed for each sampling event (Note: Permanent wells, if approved, may 

Revised Augmented Remedial Investigation and Feasibility Report 
Former Tacoma Metals Site Page 5-11 
w:\1999\996098.00 tacoma metals\2013\augmentedrifs_rpt\001 report.oct2013.docx 



 
need to be installed higher on the bank adjacent to the PRSC than the piezometers to avoid 

inundation under high-tide conditions). 

Monitoring at Off-Property locations should include only the COCs identified for creosote-related 

site impacts (cPAHs, naphthalene, and BTEX).  Monitoring at On-Property locations should 

include COCs related to metals recycling including metals, PAHs, PCBs, and petroleum 

hydrocarbons (except for Creosoting Plant Area well MW-20, which should exclude petroleum 

hydrocarbons and include BTEX). 

5.5.4 Capping and Institutional Controls 
Cleanup Alternative 2, as described in the RI/FS report (Kennedy/Jenks Consultants 2001) 

includes installation of a pavement cap, stormwater runoff controls, and institutional controls 

(i.e., deed restrictions and covenants as appropriate).  No changes to these components of 

Alternative 2 are proposed.  

The engineering design for the remedial action will specify a low permeability asphalt pavement 

cap.  We understand Ecology expects the asphalt cap to be essentially impermeable (i.e., 

hydraulic conductivity of 5x10-7); however, such a low hydraulic conductivity cap may not be 

technically achievable.  In coordination with Ecology, the engineering design will specify a 

hydraulic conductivity range that is technically achievable, practicable, and meets Ecology’s 

expectations for pavement permeability at the site.   

The proposed capping, stormwater controls, and institutional controls will eliminate potential 

exposure pathways associated with the impacted shallow soil remaining onsite.  Final design 

details for the cap, stormwater controls, and institutional controls, will be included in a Cleanup 

Action Plan under separate cover.  Refer to the RI/FS report (Kennedy/Jenks Consultants 2001) 

for additional details.   

5.5.5 Points of Compliance 
The proposed point of compliance for soil is throughout the site.  The proposed point of 

compliance for shallow groundwater includes the CPOC groundwater monitoring wells and 

piezometers indicated in Section 5.4.2 and shown on Figures 3 and 5.   
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5.5.6 Disproportionate Cost Analysis 
A DCA was not specifically performed for the proposed site cleanup alternatives in the initial FS, 

because DCA was not part of the 1996 MTCA revision under which the RI/FS was performed 

(DCA was introduced in the 2001 MTCA revision); however, the substantive requirements of 

DCA were addressed in the RI/FS report (Kennedy/Jenks Consultants 2001), as discussed in 

the Cleanup Level Evaluation (Kennedy/Jenks Consultants 2007c).  Kennedy/Jenks 

Consultants concluded that cleanup Alternative 2 would likely have been selected as the most 

practicable cleanup alterative under the DCA methodology in the 2001 MTCA revision (updated 

October 2007), as it was under the methodology of the 1996 MTCA revision (Kennedy/Jenks 

Consultants 2007c). 
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Section 6: Summary 

Kennedy/Jenks Consultants performed an initial RI/FS at the Former Tacoma Metals Site 

between 2000 and 2001.  Impacts to soil and groundwater, primarily related to previous site 

uses as a metals recycling facility but also as a coke manufacturing plant, were identified and 

the extent of impacts to site media from these site uses was fully characterized.   

During RI, an additional previous site use was identified as a creosoting plant located in the 

southwestern portion of the site (designated as the Creosoting Plant Area).  The extent of 

potential impacts to environmental media related to the former creosoting plant were not fully 

addressed in the initial RI; therefore supplemental RI activities were performed in the Creosoting 

Plant Area between 2002 and 2011 and the extent of creosote-related impacts to soil and 

groundwater was identified and characterized.   

The cleanup alternative selected in the initial FS (Alternative 2) included excavation and offsite 

disposal of hydrocarbon and creosote impacted soil, excavation and onsite consolidation of 

metals-impacted soil from the perimeter of the site, installation of an asphalt cap with 

stormwater controls, in situ treatment of residual hydrocarbon impacts, institutional controls, and 

long-term monitoring.   

The findings of the Supplemental RI did not substantively alter the appropriateness of the 

selected remedial alternative.  Based on our understanding of site conditions, results of the 

Supplemental RI, and evaluation of the proposed cleanup alternative, Alternative 2 as described 

in the RI/FS report (Kennedy/Jenks Consultants 2001) and modified herein, is protective of 

human health and the environment under an industrial use scenario.   
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TABLE 1

GENERALIZED SUMMARY OF STRATIGRAPHIC UNITS
Former Tacoma Metals Site

Tacoma, Washington

Top Bottom

0 1 to 8 1 to 8

Gravelly and sandy fill materials.  This material is located 
throughout the former Tacoma Metals Property.  Metal, 
wood, and miscellaneous debris are typically mixed with the 
gravel and sand on the former Tacoma Metals Property, 
primarily in the central and eastern portions.  This unit 
includes the 3 to 5 feet of fill material installed on the former 
creosoting plant area prior to construction of the coke plant.

0 to 4 5 to 6 2 to 5

Wood fill material with no evident soil material.  This 
material is primarily located beneath Off-Property areas 
including the Simpson Property and 18th Street Right-of-
Way.

5 to 6 7 to 13 1 to 8

Silty sand material locally mixed with gravel, coarse 
sand, and/or woody material.  Silty sand is also observed 
at greater depths, but typically does not include gravel and 
woody material.

3 to 13 7 to 26 1 to 18

Wood fill material typically mixed with 5-30% sandy, silty, 
and/or clayey soil.  This material is encountered throughout 
the former Tacoma Metals Property, but is generally thickest 
in the Creosoting Plant Area.

10 to 19 22 to 30 2 to 15

Sandy material, typically poorly graded, locally with 
some silt and/or fine gravel.  Sand is also encountered 
locally at shallower depths and at deeper depths beneath the 
silt/clay described below.

22 to >40 >22 to >40 see description
Silty/clayey material. This material is typically several 
inches to several feet in thickness and is encountered 
throughout the former Tacoma Metals Site.  

Notes:
  (a)  

(b)  Generalized descriptions based on previous field investigations performed by Kennedy/Jenks 
Consultants.  Refer to the Remedial Investigation/Feasibility Study (RI/FS) Report (2001), Site 
Supplemental Data Summary (2007), and Soil and Groundwater Investigation Results (2008) 
for additional information.

Generalized Description(b)

Approximate 
Thickness 

(feet)(a)

Approximate Depths 

(feet bgs)(a)

Depths are given in feet below ground surface (bgs) relative to the exiting surface elevation at 
the former wood treatment facility, approximately 10 feet above mean sea level.  Depth and 
thickness values indicate the ranges at which the stratigraphic units have typically been 
observed during our investigation activities.  Generalized site soil stratigraphy is shown on the 
cross sections in Appendices A and F.
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 TABLE 2 Page 1 of 3 
 

SUMMARY OF WORK PERFORMED FOR THE SUPPLEMENTAL REMEDIAL INVESTIGATION 
Former Tacoma Metals Site, Tacoma, Washington 

 
Investigation Date Investigation Objectives Scope of Work Performed Results Summary References 

October 2010 – February 2011 
Investigation 

 

 

Puyallup River Side Channel 

Creosoting Plant Area 

On-Property and Off-Property 

• Implement the Revised Groundwater Investigation Work 
Plan, Puyallup River Site Channel Investigation 
submitted to Ecology on 3 September 2010. 

• Evaluate groundwater conditions along the Puyallup 
River Side Channel to the north-northeast of well 
MW-8(R), located in the Creosoting Plant Area. 

• Installed three temporary piezometers at locations north-northeast of the Creosoting Plant Area and 
adjacent to the Puyallup River Side Channel.  Groundwater samples were collected from each 
piezometer for laboratory analysis of applicable chemicals of concern (COCs).  The three piezometers 
were installed and sampled at the same locations during two separate events conducted in October 
2010 and again in February 2011. 

• Performed groundwater sampling and laboratory analysis for applicable COCs at six conditional point 
of compliance On-Property and Off-Property monitoring wells.  Two rounds of sampling were 
performed in October 2010 and February 2011 coincident with the temporary piezometer installation 
and sampling. 

• Revised Groundwater Investigation Summary, Puyallup River Side 
Channel Investigation (Kennedy/Jenks Consultants 2012) includes data 
tables, sample location maps, field sampling documents, and analytical 
reports.  Select materials are included in this report for reference as 
listed below. 

• A boring and well location map and analytical data tables for 
groundwater (well and piezometer) samples provided in Appendix E. 

October 2007 – April 2008 
Investigation 

 

 

Creosoting Plant Area 

On-Property and Off-Property 

 

• Implement the Soil and Groundwater Investigation Work 
Plan submitted to Ecology dated 12 March 2007. 

• Further define lateral limits of impacts to soil and 
groundwater in the western portion of the Creosoting 
Plant Area. 

• Advanced 13 soil borings (B-37 through B-47) to the first encountered silt/clay layer and collected 
continuous soil samples from each boring for lithologic logging, field screening for indications of COCs 
and potential presence of dense non-aqueous phase liquid (DNAPL); collected soil and 
reconnaissance groundwater samples. 

• Installed and developed four new Off-Property groundwater monitoring wells (MW-32 through MW-35). 

• Performed groundwater sampling and laboratory analysis for applicable COCs at 25 On-Property and 
Off-Property monitoring wells, including new and existing wells.  

• Performed groundwater elevation monitoring for low- and high- tidal conditions at all Site monitoring 
wells, including new and existing wells, and light non-aqueous phase liquid (LNAPL)/DNAPL screening 
for Creosoting Plant Area wells. 

• Soil and Groundwater Investigation Results-Data Transmittal 
(Kennedy/Jenks 2008b) includes data tables, data maps, gradient 
maps, cross sections, soil boring and well construction logs, and 
analytical reports.  Select materials are included in this report for 
reference as listed below. 

• Boring and well location map provided in Appendix D. 

• Analytical data tables for soil, reconnaissance groundwater, and 
groundwater monitoring wells provided in Appendix D. 

• Concentration contour maps for carcinogenic polycyclic aromatic 
hydrocarbons (cPAHs) and naphthalene provided in Appendix D 

• Geologic cross sections for the Creosoting Plant Area showing the 
depth to the first encountered silt layer included in Appendices A and F. 

• Groundwater gradient maps and tabulated water elevation 
measurements for low- and high- tidal conditions provided in 
Appendix B. 

February 2006 Investigation 

 

 

Creosoting Plant Area 

On-Property and Off- Property 

• Implement the Soil and Groundwater Investigation Work 
Plan submitted to Ecology dated 15 December 2005. 

• Further define lateral limits of impacts to soil and 
groundwater in the Off-Property portion of the Creosoting 
Plant Area. 

• Advanced three soil borings (B-34 through B-36) to the first encountered silt/clay layer and collected 
continuous soil samples from each boring for lithologic logging, field screening for indications of COCs 
and potential presence of DNAPL; collected soil and reconnaissance groundwater samples for 
laboratory analysis of applicable COCs.   

• Installed and developed three new Off-Property groundwater monitoring wells (MW-29 through MW-
31). 

• Abandoned and replaced one damaged monitoring well (MW-28) with a new monitoring well [MW-
28(R)] installed at the same location. 

• Performed groundwater sampling and laboratory analysis for applicable COCs at 21 On-Property and 
Off-Property monitoring wells, including the three new wells and one replacement well.  

• Performed groundwater elevation monitoring for low- and high- tidal conditions at all Site monitoring 
wells, including new and existing wells, and LNAPL/DNAPL screening for Creosoting Plant Area wells. 

• Supplemental Data Summary Report (Kennedy/Jenks 2007a) includes 
data tables, data maps, gradient maps, cross sections, soil boring and 
well construction logs, and analytical reports.  Select materials are 
included in this report for reference as listed below. 

• Boring and well location map provided in Appendix D. 

• Analytical data tables for soil, reconnaissance groundwater, and 
groundwater monitoring wells provided in Appendix D. 

• Concentration contour maps for cPAHs and naphthalene provided in 
Appendix D. 

• Geologic cross sections for the Creosoting Plant Area showing the 
depth to the first encountered silt layer included in Appendices A and F. 

• Groundwater gradient maps and tabulated water elevation 
measurements for low- and high- tidal conditions provided in 
Appendix B. 
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 TABLE 2 Page 2 of 3 
 

SUMMARY OF WORK PERFORMED FOR THE SUPPLEMENTAL REMEDIAL INVESTIGATION 
Former Tacoma Metals Site, Tacoma, Washington 

 
Investigation Date Investigation Objectives Scope of Work Performed Results Summary References 

March 2005 Investigation 

 

 

Creosoting Plant Area 

Off-Property 

• Implement the Soil and Groundwater Investigation Work 
Plan – Off-Property Investigation submitted to Ecology 
dated 2 July 2004, including modifications to the Work 
Plan described in the Responses to Ecology Comments 
on Soil and Groundwater Investigation Work Plan 
Off-Property Investigation letter to Ecology dated 
2 December 2004 and the Addendum Letter dated 
24 February 2005.  

• Further define lateral limits of impacts to soil and 
groundwater at Off-Property areas west of the former 
creosoting plant location. 

• Advanced ten soil borings (B-24 through B-33) to the first encountered silt/clay layer and collected 
continuous soil samples from each boring for lithologic logging, field screening for indications of COCs 
and potential presence of DNAPL; collected soil and reconnaissance groundwater samples for 
laboratory analysis of applicable COCs.  

• Installed and developed three new Off-Property groundwater monitoring wells (MW-26 through MW-
28). 

• Performed groundwater sampling and laboratory analysis for applicable COCs at the three new Off-
Property monitoring wells. 

• Performed groundwater elevation monitoring for low- and high- tidal conditions at all Site monitoring 
wells, including new and existing wells, and LNAPL/DNAPL screening for Creosoting Plant Area wells. 

• Supplemental Data Summary Report (Kennedy/Jenks 2007a) includes 
data tables, data maps, gradient maps, cross sections, soil boring and 
well construction logs, and analytical reports.  Select materials are 
included in this report for reference as listed below. 

• Boring and well location map provided in Appendix D. 

• Analytical data tables for soil, reconnaissance groundwater, and 
groundwater monitoring wells provided in Appendix D. 

• Geologic cross sections for the Creosoting Plant Area showing the 
depth to the first encountered silt layer included in Appendices A and F. 

• Tabulated water elevation measurements for low- and high- tidal 
conditions provided in Appendix B. 

March 2004 Investigation 

 

 

Creosoting Plant Area 

On-Property and Off-Property 

• Investigate the area beyond the western former Tacoma 
Metals Property boundary to evaluate potential 
Off-Property sources and evaluate the lateral extent of 
COCs in soil groundwater north and west of the former 
creosoting plant location. 

 

• Advanced six soil borings (B-18 through B-23) to the first encountered silt/clay layer and collected 
continuous soil samples from each boring for lithologic logging, field screening for indications of COCs 
and potential presence of DNAPL; collected soil and reconnaissance groundwater samples for 
laboratory analysis of applicable COCs. 

• Installed and developed three new Off-Property groundwater monitoring wells (MW-23 through 
MW-25) based on reconnaissance groundwater analytical results. 

• Performed groundwater sampling and laboratory analysis for applicable COCs at the three newly 
installed Off-Property Monitoring and On-Property well MW-18. 

• Performed groundwater elevation monitoring for low- and high- tidal conditions at all Site monitoring 
wells, including new and existing wells, and LNAPL/DNAPL screening for Creosoting Plant Area wells. 

• Supplemental Data Summary Report (Kennedy/Jenks 2007a).  Includes 
data tables, data maps, gradient maps, cross sections, soil boring and 
well construction logs, and analytical reports.  Select materials are 
included in this report for reference as listed below. 

• Boring and well location map provided in Appendix D. 

• Analytical data tables for soil, reconnaissance groundwater, and 
groundwater monitoring wells provided in Appendix D. 

• Geologic cross sections for the Creosoting Plant Area showing the 
depth to the first encountered silt layer included in Appendices A and F. 

• Tabulated water elevation measurements for low- and high- tidal 
conditions provided in Appendix B. 

November - December 2003 
Investigation 

 

 

Former Tacoma Metals Property 

Creosoting Plant Area 

On-Property 

• Implement the Additional Soil and Groundwater 
Investigation Work Plan submitted to Ecology dated 19 
September 2003. 

• Investigate potential On-Property source(s) other than 
the former creosoting plant retort area that may have 
contributed to COC concentrations detected in 
groundwater samples collected from well MW-18.  

• Evaluate metals concentrations in On-Property 
monitoring wells (entire former Tacoma Metals Property). 

• Advanced two deep borings (B-12 and B-13) at the location of a proposed new monitoring well 
(MW-22) and adjacent to monitoring well MW-18 and collected soil samples for lithologic logging, field 
screening for indications of COCs and potential presence of DNAPL; collected soil samples for 
laboratory analysis of applicable COCs. 

• Advanced four shallow soil borings (B-14 through B-17) in the vicinity of well MW-18 to evaluate other 
potential On-Property sources that might have contributed to the COC concentrations detected at well 
MW-18; collected soil samples for laboratory analysis of applicable COCs. 

• Installed and developed one new groundwater monitoring well (MW-22) at a location approximately 
equidistant between existing monitoring wells MW-18 and MW-21. 

• Performed groundwater sampling and laboratory analysis for applicable COCs at 14 monitoring wells 
on the On-Property portion of the Creosoting Plant Area, including the newly installed MW-22. 

• Performed groundwater elevation monitoring for low- and high- tidal conditions at all Site monitoring 
wells, including new and existing wells, and LNAPL/DNAPL screening for Creosoting Plant Area wells. 

• Supplemental Data Summary Report (Kennedy/Jenks 2007a).  Includes 
data tables, data maps, gradient maps, cross sections, soil boring and 
well construction logs, and analytical reports.  Select materials are 
included in this report for reference as listed below. 

• Boring and well location map provided in Appendix D. 

• Analytical data tables for soil and groundwater monitoring wells 
provided in Appendix D. 

• Geologic cross sections for the Creosoting Plant Area showing the 
depth to the first encountered silt layer included in Appendices A and F. 

• Tabulated water elevation measurements for low- and high- tidal 
conditions provided in Appendix B. 
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 TABLE 2 Page 3 of 3 
 

SUMMARY OF WORK PERFORMED FOR THE SUPPLEMENTAL REMEDIAL INVESTIGATION 
Former Tacoma Metals Site, Tacoma, Washington 

 
Investigation Date Investigation Objectives Scope of Work Performed Results Summary References 

February – March 2003 
Investigation 

 

 

Creosoting Plant Area 

On-Property 

• Implement the Revised DNAPL Investigation Work Plan 
submitted to Ecology dated 20 February 2003. 

• Further assess the potential presence of DNAPL in the 
vicinity of the former creosoting plant. 

• Evaluate the extent and topography of the silt and/or clay 
confining layer(s) encountered during the June-August 
2002 investigation.   

• Install a deeper well (designated MW-20) at the location 
of MW-13, at the request of Ecology. 

• Advanced eight deep borings (MW-14 through MW-21) in the to the first encountered silt/clay layer and 
collected continuous soil samples from each boring for lithologic logging, field screening for indications 
of COCs and potential presence of DNAPL; collected soil samples for laboratory analysis of applicable 
COCs. 

• Advanced eight supplemental borings (B-4 through B-11) to assist in the evaluation of the first 
encountered silt/clay layer. 

• Installed eight new groundwater monitoring wells (MW-14 through MW-21) in the deep soil borings to 
monitor for visual indications of DNAPL. 

• Performed groundwater sampling and laboratory analysis for applicable COCs at the eight new 
monitoring wells. 

• Supplemental Data Summary Report (Kennedy/Jenks 2007a) includes 
data tables, data maps, gradient maps, cross sections, soil boring and 
well construction logs, and analytical reports.  Select materials are 
included in this report for reference as listed below.  

• Boring and well location map provided in Appendix D. 

• Analytical data tables for soil and groundwater monitoring wells 
provided in Appendix D. 

• Geologic cross sections for the Creosoting Plant Area showing the 
depth to the first encountered silt layer included in Appendices A and F. 

June – August 2002 Investigation 

 

 

Creosoting Plant Area 

On-Property 

• Implement the DNAPL and Groundwater Investigation Work 
Plan submitted to Ecology, dated 20 June 2002 

• Advance deep borings at former creosoting plant retort 
location to assess the potential for DNAPL near the source 
area. 

• Identify silt and/or clay horizons located beneath the wood 
debris layer that may act as “confining layers” and potentially 
result in the accumulation of DNAPL. 

• Advanced two deep borings (B-1 and B-2) with a hollow-stem auger drill rig to assess the potential 
presence of DNAPL at the former creosoting plant retort location.  

• Advanced one deep boring (B-3) adjacent to existing well MW-8(R) to assess whether shallow soil in 
this area contains hydrocarbons contributing to periodic LNAPL accumulation observed in well 
MW-8(R). 

• Collected soil samples from each boring for lithologic logging, field screening for indications of COCs 
and potential presence of DNAPL; collected soil samples for laboratory analysis of applicable COCs. 

• Installed one new On-Property groundwater monitoring well (MW-13) at the northern property boundary, 
downgradient of well MW-8(R), and collected one groundwater sample from well MW-13. 

• Supplemental Data Summary Report (Kennedy/Jenks 2007a) includes 
data tables, data maps, gradient maps, cross sections, soil boring and 
well construction logs, and analytical reports.  Select materials are 
included in this report for reference as listed below. 

• Boring and well location map provided in Appendix D. 

• Analytical data tables for soil and groundwater monitoring well MW-13 
provided in Appendix D. 

• Geologic cross sections for the Creosoting Plant Area showing the 
depth to the first encountered silt layer included in Appendices A and F. 

October 2001 Investigation 

 

 

Former Tacoma Metals Property 

Creosoting Plant Area 

On-Property 

 Additional groundwater sampling for metals (lead) analysis on 
the former Tacoma Metals Property, including the Creosoting 
Plant Area. 

 

• Collected groundwater samples from 11 On-Property monitoring wells for laboratory analysis of total 
lead. 

• Supplemental Data Summary Report (Kennedy/Jenks 2007a) includes 
data tables, data maps, gradient maps, cross sections, soil boring and 
well construction logs, and analytical reports.  Select materials are 
included in this report for reference as listed below. 

• Boring and well location map and analytical data table provided in 
Appendix D. 
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TABLE 3

SUMMARY OF PROPOSED CLEANUP LEVELS
Former Tacoma Metals Site

Tacoma, Washington

Direct Contact 
Human Exposure

Ecological Exposure
(uppermost 6 feet)

Arsenic 20 88 132 88 132

Barium na 700,000 102 700,000 102

Cadmium 2 na 14 2 14

Chromium (III) 2,000 5,300,000 67(b) 5,300,000 67(b)

Chromium (VI) 19 11,000 na 11,000 na

Copper na 140,000 217 140,000 217

Lead 1,000 na 118 1,000 118

Mercury 2 na 5.5 2 5.5

Selenium na 18,000 0.3 18,000 0.3

Silver na 18,000 na 18,000 na

Total PCBs 10 66 0.65 66 0.65

Naphthalene 5 70,000 na 70,000 na

Total cPAHs 2 18 12(c) 18 12(c)

Benzene 0.03 2,400 na 2,400 na

Toluene 7 280,000 na 280,000 na

Ethylbenzene 6 350,000 na 350,000 na

Xylenes 9 700,000 na 700,000 na

TPH-Diesel Range 2,000 na 6,000 2,000 5,000

TPH-Oil Range 2,000 na na 2,000 na

GROUNDWATER
(µg/l)

MTCA Method B Surface Water 
Cleanup Level 
(WAC 173-340)

Ecology Freshwater Chronic 
AWQC

(WAC 173-201A)

NRWQC for Human Health 
Consumption or Organisms

(Clean Water Act Section 304)

National Toxics Rule 
Consumption of 

Organisms
 (40 CFR 131.36)

Proposed Cleanup 
Levels

Arsenic 0.098 190 0.14 0.14 0.098

Lead na 4.74(d) na na 4.74(d)

Mercury na 0.012 na 0.15 0.012 / PQL(e)

Cadmium 41 1.59(d) na na 1.59(d)

Chromium (III) 240,000 288(d) na na 288(d)

Chromium (VI) 490 10 na na 10

Copper 2,900 18.76(d) na na 18.76(d)

Selenium 2,700 5 4,200 na 5

Total PCBs 0.0001 0.014 0.000064 0.00017 0.000064 / PQL(e)

Naphthalene 4,940 na na na 4,940

Total cPAHs 0.03 na 0.018 0.031 0.03

Benzene 23 na 51 71 23

Toluene 19,000 na 15,000 200,000 15,000

Ethylbenzene 6,900 na 2,100 29,000 2,100

Xylenes 1,000(f) na na na 1,000

TPH-Diesel Range
10,000 (NPDES Industrial Stormwater 

General Permit Benchmark)
na na na 10,000

TPH-Oil Range
10,000 (NPDES Industrial Stormwater 

General Permit Benchmark)
na na na 10,000

Notes:

(a)  Direct contact for protection of wildlife based on the Terrestrial Ecological Evaluation (TEE) (Kennedy/Jenks Consultants 2010).

(b)  Cleanup level is for total chromium.

(c)  Cleanup level is for benzo(a)pyrene.

(d)  Cleanup level based on an average hardness of 180 mg/l.

(e)  Cleanup level is equal to the Practical Quantitation Limit (PQL).

(f)  MTCA Method A Groundwater clenaup level (Method B surface water clenaup level not available).

PCBs = Polychlorinated biphenyls

cPAHs = Carcingenic polycyclic aromatic hydrocarbons

TPH = Total petroleum hydrocarbons

NPDES = National pollutant dischage elimiation system

na = not available

mg/kg = milligrams per kilogram

µg/l = micrograms per liter

NOTE:  Soil and groundwater cleanup levels shown above may not be protective of the indoor air pathway.  Refer to Section 5 of the main text.

Proposed Cleanup Levels

SOIL
(mg/kg)

MTCA Method A Industrial Soil 
Cleanup Level
(WAC 173-340)

MTCA Method C Industrial 
Soil Cleanup Level

(WAC 173-340)

Protection of Wildlife

(TEE)(a)
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W:\1999\996098.00 Tacoma Metals\2014\Rev_Augmented_RI_Feas_Rpt_Sept\003 Tables\Table 3.cleanup levels updated.xls  996098.00



TABLE 4

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR SOIL
CREOSOTING PLANT AREA

Former Tacoma Metals Site, Tacoma, Washngton

Page 1 of 3

PAHs (mg/kg)

INVESTIGATION 
DATE

SAMPLE 
NAME

SAMPLE    
DEPTH Benzene Toluene

Ethyl-          
benzene m,p-Xylene o-Xylene

Total           
xylenes Naphthalene

Benzo(a)            
anthracene Chrysene

Benzo(a)            
pyrene

Benzo(b)            
fluoranthene

Benzo(k)            
fluoranthene

Indeno(1,2,3-cd)      
pyrene

Dibenz(a,h)          
anthracene Total cPAHs(a)

MW-13 17.5  --(b)  --  --  --  --  -- 14 0.022 0.029 0.010 <0.0086(c) 0.010 <0.0086 <0.0086 0.01

10.5 <5,900 <5,900 <5,900 <5,900 <5,900 <11,800 300 B 79 100 53 34 52 17 8.1 73.0
20.5 <310 <310 <310 <310 <310 <620 110 B 18 18 8.8 7.5 8.9 3.4 1.3 12.9

26 <780 <780 <780 <780 <780 <1,560 300 B 43 51 22 17 20 7.9 4.2 31.7
B-2 21 <340 <340 <340 <340 <340 <680 58 B 9.7 11 5.8 4.7 5.1 2.2 1.1 8.2

10 <11 <11 59 130 160 290 5.6 B 0.046 0.059 0.032 0.035 0.037 0.033 <0.017 0.05

21.5 <760 <760 <760 <760 <760 <1,520 26 B 1.2 1.1 0.25 0.330 0.260 0.059 0.028 0.45

14-14.5  --  --  --  --  --  -- 0.980 0.444 0.578 0.620 0.507 0.634 0.451 <0.0222 0.83

22-22.3  --  --  --  --  --  -- 54.1 9.43 8.62 3.25 3.41 2.44 0.925 0.268 5.0

23.8-24  --  --  --  --  --  -- 25.8 3.92 3.41 1.88 0.783 0.940 0.862 <0.500 2.6

26-26.5  --  --  --  --  --  -- 1.03 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

11-11.5  --  --  --  --  --  -- 0.695 0.0799 0.0719 0.0739 <0.0304 0.0319 <0.0304 <0.0304 0.09

25-26  --  --  --  --  --  -- <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

7.5-8  --  --  --  --  --  -- 40.1 1.64 1.56 1.14 0.864 1.13 0.513 <0.0586 1.6

25-26  --  --  --  --  --  -- <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

 12-16  --  --  --  --  --  -- 0.375 0.146 0.111 0.0874 0.0185 0.0387 0.0454 <0.0148 0.11

20.5-22  --  --  --  --  --  -- <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

11.5-12  --  --  --  --  --  -- 326 27.5 27.9 17.9 6.37 7.96 2.10 1.39 22.7
21.5-21.9  --  --  --  --  --  -- 1,750 83.2 75.4 42.8 43.8 42.3 5.25 3.54 61.4

16-18  --  --  --  --  --  -- 0.0798 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

23.5-24  --  --  --  --  --  -- <0.0100 0.0125 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

MW-20 24-24.3  --  --  --  --  --  -- 0.631 0.0323 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

20.5-21.4  --  --  --  --  --  -- 100 170 130 59.5 59.0 60.5 24.4 4.34 92.6
22.5-23.3  --  --  --  --  --  -- 0.664 0.312 0.357 0.189 0.129 0.162 0.0684 <0.0100 0.26

B-6 23-23.2  --  --  --  --  --  -- 1,850 128 111 65.8 30.7 65.8 18.7 8.28 92.1
23.5-24  --  --  --  --  --  -- 103 50.5 52.1 21.1 21.0 24.8 7.91 3.86 32.4
26.5-27  --  --  --  --  --  -- 0.432 0.0165 0.0107 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

 4-5  --  --  --  --  --  -- 3.48 15.9 17.7 19.5 12.7 19.0 12.8 5.83 26.3
 6.5-7.5  --  --  --  --  --  -- 0.191 0.0843 0.115 0.271 0.177 0.120 0.226 0.0799 0.34

 9-10  --  --  --  --  --  -- 3.28 4.26 3.32 2.13 1.28 2.16 0.882 0.382 3.1

 1-3  --  --  --  --  --  -- 1.44 7.32 7.21 6.64 6.44 7.79 4.74 2.17 9.6

 5-6  --  --  --  --  --  -- 0.218 4.65 4.70 5.90 3.53 3.72 3.47 1.09 7.6

 14-15  --  --  --  --  --  -- 826 21.2 1.98 6.95 7.48 10.7 2.22 1.18 11.2

 1-2  --  --  --  --  --  -- 0.713 2.50 3.11 2.78 1.99 3.33 2.13 0.966 3.9

 5-6  --  --  --  --  --  -- 1.63 22.2 29.6 22.7 18.9 13.4 13.0 5.18 30.3
 9-10  --  --  --  --  --  -- 4.52 1.38 2.25 1.75 1.27 1.16 0.994 0.403 2.3

 5-6  --  --  --  --  --  -- 0.421 0.474 1.12 1.14 0.788 0.941 0.711 0.329 1.5

 7-8  --  --  --  --  --  -- 0.0605 <0.0100 0.0526 <0.0100 <0.0100 0.0307 0.0123 <0.0100 0.01

 10-11  --  --  --  --  --  -- 0.0167 0.0376 0.0843 0.104 0.0826 0.0868 0.108 0.0384 0.14

 3-4  --  --  --  --  --  -- 0.0725 0.0156 0.0206 0.0320 0.0320 0.0156 0.0327 <0.0100 0.04

 5-6  --  --  --  --  --  -- 11.0 0.221 0.911 0.143 0.130 0.494 0.104 <0.100 0.25

 10-11  --  --  --  --  --  -- 22.3 0.264 1.10 <0.200 <0.200 0.512 <0.200 <0.200 0.22

 3-4  --  --  --  --  --  -- 0.0258 0.0301 0.0387 0.0494 0.0444 0.0279 0.0444 0.150 0.08

 5-6  --  --  --  --  --  -- 0.353 1.65 2.76 1.66 2.35 1.36 0.888 0.406 2.4

 7-8  --  --  --  --  --  -- 0.535 0.171 0.774 0.250 0.375 0.444 0.182 <0.168 0.38

2,400 280,000 350,000 700,000 700,000 700,000 70,000 NA NA NA NA NA NA NA 18

Jun-02

Feb-03

B-8

B-12

Nov-03

B-15

Proposed Cleanup Level(d)

cPAHs (mg/kg)

B-1

B-3

BTEX (µg/kg)

B-16

B-17

MW-14

MW-15

MW-16

MW-17

MW-18

MW-19

MW-21

B-13

B-14

September 2014
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TABLE 4

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR SOIL
CREOSOTING PLANT AREA

Former Tacoma Metals Site, Tacoma, Washngton

Page 2 of 3

PAHs (mg/kg)

INVESTIGATION 
DATE

SAMPLE 
NAME

SAMPLE    
DEPTH Benzene Toluene

Ethyl-          
benzene m,p-Xylene o-Xylene

Total           
xylenes Naphthalene

Benzo(a)            
anthracene Chrysene

Benzo(a)            
pyrene

Benzo(b)            
fluoranthene

Benzo(k)            
fluoranthene

Indeno(1,2,3-cd)      
pyrene

Dibenz(a,h)          
anthracene Total cPAHs(a)

cPAHs (mg/kg)BTEX (µg/kg)

6-6.5  --(b)  --  --  --  --  -- 0.0872 0.0208 0.0325 0.0286 0.0521 0.0299 0.0156 0.0456 0.05

12-13  --  --  --  --  --  -- 0.873 2.23 2.02 1.74 2.10 0.597 0.867 0.319 2.4

24-25  --  --  --  --  --  -- 0.332 <0.0100(c) <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

9-10  --  --  --  --  --  -- 8.66 0.189 0.142 0.186 0.194 0.0939 0.115 0.0678 0.25

14-15  --  --  --  --  --  -- 0.375 0.0482 0.0412 0.043 0.057 0.0245 0.0167 0.0324 0.06

21-22  --  --  --  --  --  -- 1,160 87.2 76.2 48.3 68.6 25.4 15.2 31.3 71.8
7-8  --  --  --  --  --  -- 0.235 <0.204 <0.204 <0.204 <0.204 <0.204 <0.204 <0.204 0.15

10-11  --  --  --  --  --  -- 17.2 0.259 0.206 0.166 0.192 0.0557 0.0633 0.0544 0.23

19-20  --  --  --  --  --  -- 7.89 0.228 0.144 0.075 0.0967 0.0533 0.0175 0.0317 0.12

8-9  --  --  --  --  --  -- 0.402 0.104 0.146 0.118 0.181 0.0709 0.0732 0.0488 0.17

13-15  --  --  --  --  --  -- 0.234 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

18-19  --  --  --  --  --  -- 45.2 6.93 4.10 3.51 5.00 2.72 0.711 0.317 5.1

6-7  --  --  --  --  --  -- 0.731 3.40 4.68 8.26 9.09 3.64 5.05 1.87 10.6

11-12  --  --  --  --  --  -- 0.918 1.99 1.77 1.34 1.55 0.319 0.961 0.299 1.9

19-20  --  --  --  --  --  -- <0.100 2.06 1.71 0.679 0.959 0.340 0.195 0.314 1.1

6.5-7.5  --  --  --  --  --  -- 0.120 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.08

9-10  --  --  --  --  --  -- 1.78 12.8 23.0 15.8 16.2 7.69 17.6 <0.266 21.5
18-20  --  --  --  --  --  -- <0.100 <0.100 <0.100 0.122 0.226 <0.100 <0.100 <0.100 0.17

9-10  --  --  --  --  --  -- <0.0100 <0.0100 0.0280 0.0143 0.0239 0.0299 0.0174 <0.0100 0.02

15-16  --  --  --  --  --  -- 50.9 1.41 1.27 0.501 0.366 0.383 <0.330 <0.330 0.76

30.5-31.5  --  --  --  --  --  -- 0.239 0.264 0.262 0.0951 0.118 0.151 <0.0500 <0.0500 0.16

14-15  --  --  --  --  --  -- 0.344 <0.0100 0.0190 <0.0100 <0.0100 0.0203 <0.0100 <0.0100 0.01

30-31  --  --  --  --  --  -- 25.7 36.9 35.5 21.1 15.6 17.9 6.64 3.11 29.5
6.5-7.5  --  --  --  --  --  -- 0.181 0.0595 0.148 0.0668 0.116 0.0939 0.0341 0.0131 0.10

18-19  --  --  --  --  --  -- 7.63 34.6 48.7 20.3 15.9 17.1 7.90 3.44 28.7
25-26  --  --  --  --  --  -- 13.7 0.539 0.531 <0.330 <0.330 <0.330 <0.330 <0.330 0.29

7-8  --  --  --  --  --  -- 0.0910 0.300 0.505 0.409 0.447 0.471 0.253 0.112 0.57

22-23  --  --  --  --  --  -- 0.561 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

24.5-25.5  --  --  --  --  --  -- 2,410 102 92.8 37.3 33.1 34.0 10.8 4.86 56.7
6-7  --  --  --  --  --  -- <0.330 0.711 1.05 1.58 0.759 0.883 1.04 <0.330 1.9

11-12  --  --  --  --  --  -- 1.16 0.0182 0.0248 0.0153 0.0134 0.0229 <0.0100 <0.0100 0.02

23.5-24.5  --  --  --  --  --  -- 33.5 3.91 3.53 0.824 0.915 0.858 <0.656 <0.656 1.5

6.5-7.5  --  --  --  --  --  -- <0.330 0.723 1.17 0.832 0.896 0.657 0.520 <0.330 1.1

11-12  --  --  --  --  --  -- 1.20 4.33 7.10 4.79 3.57 3.57 2.11 0.808 6.3

22.5-23.5  --  --  --  --  --  -- 415 25.1 23.2 8.18 7.83 7.32 <6.51 <6.51 13.1

5.5-6.5  --  --  --  --  --  -- 0.0297 0.0423 0.0689 0.0383 0.0533 0.0652 0.0298 <0.0211 0.06

11-12  --  --  --  --  --  -- 0.188 0.0154 0.0244 0.0119 0.0125 0.0249 <0.0100 <0.0100 0.02

22-23  --  --  --  --  --  -- <0.643 4.47 4.26 2.20 1.72 1.82 0.698 <0.643 3.1

6-7  --  --  --  --  --  -- <0.330 3.69 7.16 6.37 5.85 4.65 3.84 1.53 8.4

19-20  --  --  --  --  --  -- 9.29 19.2 18.1 10.6 8.02 8.36 3.44 1.70 14.9

24-25  --  --  --  --  --  -- 17.7 2.72 2.93 1.69 1.30 1.35 0.542 <0.330 2.3

6-7  --  --  --  --  --  -- 0.0741 0.0156 0.0273 0.0184 0.0240 0.0345 0.0166 <0.0100 0.03

11-12  --  --  --  --  --  -- 0.327 0.171 0.369 0.241 0.350 0.248 0.371 0.0990 0.37

19-20  --  --  --  --  --  -- 8.27 279 318 202 153 170 76.2 32.2 276.2
6-7  --  --  --  --  --  -- 0.0454 0.0211 0.0323 0.0227 0.0243 0.0340 0.0144 <0.0100 0.03

18-19  --  --  --  --  --  -- <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

20.5-21.5  --  --  --  --  --  -- <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.01

2,400 280,000 350,000 700,000 700,000 700,000 70,000 NA NA NA NA NA NA NA 18

B-32

B-33

Proposed Cleanup Level(d)

B-30

B-29

B-27

B-19

B-28

B-20

B-21

B-22

B-25

B-26

B-18

B-24

B-23

B-31

Mar-04

Mar-05
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TABLE 4

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR SOIL
CREOSOTING PLANT AREA

Former Tacoma Metals Site, Tacoma, Washngton

Page 3 of 3

PAHs (mg/kg)

INVESTIGATION 
DATE

SAMPLE 
NAME

SAMPLE    
DEPTH Benzene Toluene

Ethyl-          
benzene m,p-Xylene o-Xylene

Total           
xylenes Naphthalene

Benzo(a)            
anthracene Chrysene

Benzo(a)            
pyrene

Benzo(b)            
fluoranthene

Benzo(k)            
fluoranthene

Indeno(1,2,3-cd)      
pyrene

Dibenz(a,h)          
anthracene Total cPAHs(a)

cPAHs (mg/kg)BTEX (µg/kg)

7-8  --(b)  --  --  --  --  -- <0.118 0.448 0.519 0.491 0.474 0.481 0.330 0.229 0.69

18-19  --  --  --  --  --  -- 0.00992 J 0.0217 0.0300 0.0158 0.0217 0.0225 0.0215 0.0154 0.03

30-31  --  --  --  --  --  -- 0.0539 0.0284 0.0154 0.0102 J 0.00491 J 0.00169 J <0.0127(c) <0.0127 0.02

6-7  --  --  --  --  --  -- 0.0504 J 0.332 0.993 0.755 0.752 0.631 0.550 0.343 1.0

32-33  --  --  --  --  --  -- 1.93 <0.0588 <0.0588 <0.0588 <0.0588 <0.0588 <0.0588 <0.0588 0.04

39-40  --  --  --  --  --  -- 0.658 <0.0600 <0.0600 <0.0600 <0.0600 <0.0600 <0.0600 <0.0600 0.05

8-10  --  --  --  --  --  -- 1.62 J 71.7 114 88.8 73.2 78.0 31.7 22.1 117.6
23-24  --  --  --  --  --  -- 204 403 281 271 215 245 82.7 58.3 374.2
31-32  --  --  --  --  --  -- 296 296 507 151 145 135 101 97.7 233.5

5-6  --  --  --  --  --  -- 0.020 <0.01 0.016 <0.01 0.018 <0.01 0.011 <0.01 0.01

14-15  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

21-22  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

5-6  --  --  --  --  --  -- 0.015 0.18 0.27 0.24 0.33 0.13 0.12 0.022 0.32

14.5-15.5  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

22.5-23.5  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

5.5-6.5  --  --  --  --  --  -- 1.8 0.99 1.7 1.3 2.0 0.62 1.0 0.24 1.8

10-11  --  --  --  --  --  -- 0.24 0.019 0.012 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

21-22  --  --  --  --  --  -- <0.01 6.7 9.4 4.2 5.0 1.9 1.9 0.58 5.9

6.5-7.5  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

14-15  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

21.5-22.5  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

7-8  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

11-12  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

24.5-25.5  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

5-6  --  --  --  --  --  -- 0.028 0.11 0.23 0.25 0.36 0.12 0.17 0.040 0.33

22-23  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

24.5-25.5  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

6-7  --  --  --  --  --  -- 0.028 0.024 0.036 0.010 0.013 <0.01 <0.01 <0.01 0.02

14.5-15.5  --  --  --  --  --  -- 0.26 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

28.5-29.5  --  --  --  --  --  -- 0.91 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

34.5-35.5  --  --  --  --  --  -- 0.43 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

2-3  --  --  --  --  --  -- 0.045 0.36 0.67 0.73 0.96 0.25 0.49 0.14 0.96

14-15  --  --  --  --  --  -- <0.01 0.015 0.013 0.014 0.015 <0.01 0.010 <0.01 0.02

31.5-32.5  --  --  --  --  --  -- 0.052 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

6.5-7.5  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

11-12  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

21-22  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

6-7  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

13-14  --  --  --  --  --  -- 0.022 0.011 0.024 0.014 0.019 <0.01 0.011 <0.01 0.02

21-22  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

6-7  --  --  --  --  --  -- 0.038 0.37 0.73 0.62 0.81 0.22 0.36 0.095 0.81

13-14  --  --  --  --  --  -- <0.01 0.011 0.013 <0.01 0.011 <0.01 <0.01 <0.01 0.01

30.5-31.5  --  --  --  --  --  -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

2,400 280,000 350,000 700,000 700,000 700,000 70,000 NA NA NA NA NA NA NA 18

Notes: BTEX = Benzene, toluene, ethylbenzene, and xylenes
(a) Total cPAHs were calculated using the toxicity equivalency factor (TEF) methodology described in MTCA [WAC 173-340-708(8)(e)]. PAHs = Polycyclic aromatic hydrocarbons

For non-detected cPAH analytes, the TEF factor (listed below) was applied to a value of one-half the laboratory reporting limit prior to summation. cPAHs = Carcinogenic PAHs
TEF = 1.0 for benzo(a)pyrene µg/kg = micrograms per kilogram
TEF = 0.1 for benzo(a)anthracene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, benzo(a)-fluoranththene, and benzo(k)- fluoranththene mg/kg = milligrams per kilogram
TEF = 0.01 for chrysene B = Laboratory data flag indicating that the analytes was also identified in the method blank

(b) "--" denotes that the sample was not analyzed for the indicated analyte. J = Laboratory data flag indicating that the result is an esimated value less than the method reporting limit
(c) "<" denotes that the analyte was not detected at a concentration above the indicated laboratory reporting limit. NA = Cleanup level is not available for the indicated analyte
(d) Refer to Table 3 for a summary of proposed cleanup levels.  Ceanup levels for soil are based on MTCA Method C cleanup levels for industrial site uses.

Bold and italics indicate an analyte concentration above the proposed cleanup level.
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B-41
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B-44

B-45

B-46

B-40
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Proposed Cleanup Level(d)

B-37
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B-34
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TABLE 5

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR RECONNAISSANCE GROUNDWATER
CREOSOTING PLANT AREA

Former Tacoma Metals Site - Tacoma, Washington

PAHs (µg/L)

SAMPLE        
LOCATION

INVESTIGATION   
DATE Naphthalene Benzo(a)anthracene Chrysene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene Dibenz(a,h)anthracene

Non-detect values    

included(b)

Non-detect values 

excluded(c)

B-18 36.0 <10.0(d) <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 7.6 ND

B-19 5,870 <500 <500 <500 <500 <500 <500 <500 378 ND

B-20 22,900 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 755 ND

B-21 4,330 <500 <500 <500 <500 <500 <500 <500 378 ND

B-22 1,100 <200 <200 <200 <200 <200 <200 <200 378 ND

B-23 74.0 0.306 0.253 0.122 0.0906 0.103 0.0372 0.0180 0.18 0.18

B-24 2.98 3.52 3.26 1.11 1.39 2.48 <0.500 <0.500 1.9 1.9

B-25 39.8 9.89 12.3 3.96 7.03 8.13 1.32 <1.00 6.7 6.7

B-26 17.7 3.92 6.86 2.65 3.53 2.16 1.08 0.784 3.9 3.9

B-27 4,310 2.06 5.98 <1.00 2.06 1.03 <1.00 <1.00 0.57 0.57

B-28 1,070 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 7.6 ND

B-29 2,730 2.83 2.93 <1.00 <1.00 <1.00 <1.00 <1.00 1.0 0.31

B-30 3.33 0.882 2.75 <0.500 1.08 0.686 <0.500 <0.500 0.59 0.29

B-31 17,400 1,090 928 654 510 519 246 100 910 910

B-32 6.83 11.3 12.7 8.12 8.71 8.22 2.67 1.39 11 11
B-33 1.52 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 0.38 ND

B-37 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-37A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-38 0.17 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-39 4.2 0.20 0.28 <0.1 <0.1 <0.1 <0.1 <0.1 0.093 0.023

B-39A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-40 0.36 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-41 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-42 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-43 0.96 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-44 2.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-45 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-46 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

B-47 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.076 ND

Proposed Cleanup Level(f) 4,940 NA NA NA NA NA NA NA 0.030 0.030

NOTES:
(a) Total cPAHs were calculated using the toxicity equivalency factor (TEF) methodology described in MTCA [WAC 173-340-708(8)(e)].  TEFs are listed below. PAHs = Polycyclic aromatic hydrocarbons

TEF = 1.0 for benzo(a)pyrene cPAHs = Carcinogenic PAHs
TEF = 0.1 for benzo(a)anthracene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, benzo(a)-fluoranththene, and benzo(k)- fluoranththene µg/L = micrograms per liter
TEF = 0.01 for chrysene NA = Cleanup level is not available for the indicated analyte

(b) Non-detected cPAH analytes were included in the summation. The TEF factor was applied to a value of one-half the laboratory reporting limit prior to summation.
(c) Non-detected cPAH analytes were not included in the summation. 
(d) "<" denotes that the analyte was not detected at a concentration above the indicated laboratory reporting limit.
(e) "ND" indicates that no individual cPAH analytes were detected at a concentration above the laboratory reporting limit.
(f) Refer to Table 3 for a summary of proposed cleanup levels for groundwater.  

Bold and italics indicate an analyte concentration above the proposed cleanup level.

Total cPAHs(a)

March-04

March-05

October-07

cPAHs (µg/L)

September 2014
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Page 1 of 6TABLE 6

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER
CREOSOTING PLANT AREA

Former Tacoma Metals Site - Tacoma, Washington

PAHs (µg/L)

Benzene Toluene
Ethyl-         

benzene Total Xylenes Naphthalene Benzo(a)anthracene Chrysene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene Dibenz(a,h)anthracene

Non-detect values       

included(b)

Non-detect values       

excluded(c)

filtered 2,900 0.072 0.072 <0.02(e) <0.02 <0.02 <0.02 <0.02 0.022 0.0079

unfiltered 3,600 0.59 0.56 <0.2 0.24 <0.2 <0.2 <0.2 0.22 0.089

filtered 2,370 <0179 <0.107 <0.155 <0.482 <0.125 <0.167 <0.173 0.13 ND(f)

unfiltered 6,810 6.00 6.52 2.48 2.12 2.52 <0.333 <0.345 3.6 3.6

filtered 6,770 0.710 0.646 0.292 0.277 0.219 0.126 0.0635 0.44 0.44

unfiltered 8,710 3.09 2.90 1.11 0.841 0.885 0.363 0.186 1.7 1.7

filtered 1.3 0.40 0.37 0.18 0.21 0.09 0.037 <0.02 0.26 0.26

unfiltered 1.6 0.41 0.37 0.16 0.21 0.069 0.035 <0.02 0.24 0.24

filtered 1.37 0.105 J 0.0953 J <0.0302 <0.0942 <0.0244 <0.0326 <0.0337 0.036 0.011

unfiltered 3.38 0.320 0.353 0.104 J 0.0988 J 0.0941 J <0.0329 <0.0341 0.16 0.16

filtered 6.68 0.164 0.114 0.0787 0.0753 0.0398 0.0320 0.0168 0.11 0.11

unfiltered 6.55 0.533 0.403 0.110 0.109 0.0772 0.0292 0.0118 0.19 0.19

filtered 13 0.50 0.39 0.18 0.22 0.089 0.068 <0.02 0.27 0.27

unfiltered 18 0.68 0.48 <0.2 0.23 <0.2 <0.2 <0.2 0.23 0.10

filtered 1.49 0.455 0.450 0.125 0.148 0.145 <0.0318 <0.0330 0.21 0.20

unfiltered 5.47 0.739 0.678 0.159 0.137 0.161 <0.0304 <0.0315 0.27 0.27

filtered 41.7 0.892 0.925 0.442 0.387 0.347 0.185 0.128 0.65 0.65

unfiltered 89.3 0.851 0.615 0.226 0.209 0.169 0.119 0.0661 0.37 0.37

filtered 1.00 0.0389 0.0240 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.011 0.0041

unfiltered 1.07 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

filtered 1.01 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered 1.27 0.0439 0.0308 <0.0100 0.0175 0.0186 <0.0100 <0.0100 0.013 0.0083

unfiltered 11 0.05 J 0.05 MJ <0.11 <0.11 <0.11 <0.11 <0.11 0.083 0.0055

unfiltered --- --- --- --- --- --- --- --- --- ---

filtered 0.18 0.052 0.049 <0.02 <0.02 <0.02 <0.02 <0.02 0.020 0.0057

unfiltered 0.26 0.067 0.065 <0.02 <0.02 <0.02 <0.02 <0.02 0.021 0.0074

filtered 1.02 <0.00427 <0.00305 <0.00226 <0.00331 <0.00380 <0.00258 <0.00295 0.0020 ND

unfiltered 1.11 0.110 J 0.115 0.0460 J <0.0931 0.0437 J <0.0322 <0.0333 0.070 0.063

filtered 4.35 0.0624 0.0536 0.0185 0.0154 0.0161 <0.0100 <0.0100 0.029 0.028

unfiltered 10.1 0.446 0.395 0.148 0.144 0.118 0.109 0.0705 0.24 0.24

filtered 66.4 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.076 ND

unfiltered 28.3 1.10 1.08 0.385 0.308 0.423 0.135 <0.100 0.60 0.59

Proposed Cleanup Level(g) 23 19,000 6,900 1,000 --- 4,940 NA NA NA NA NA NA NA 0.030 0.030

cPAHs (µg/L) Total cPAHs(a)

Aug-02

MW-11

MW-10

MW-14

MW-13

MW-12

Feb-03

---

---

2.87

--- --- ---

<10.0

<1.0 1.4

<20.0

---

---

------

--- ---

---

<10.0

---

---

<10.0

---

---

---

Dec-03

Dec-03

---

Dec-03

Feb-06

Dec-03

Mar-08

Mar-08 ---

--- --- ---

---

---

---

Mar-08

---

---

Feb-06

Feb-06

Dec-03 ---

--- ---

---

---

---

---

---

------

---

---

---

---

---

---

---

---

---

---

------

Filtering          
(PAHs and        

cPAHs)

MW-8(R) Feb-06

Dec-03 ---

---

---

---(d) ---

---

WELL DATE

Mar-08

BTEX (µg/L)

---

September 2014
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Page 2 of 6TABLE 6

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER
CREOSOTING PLANT AREA

Former Tacoma Metals Site - Tacoma, Washington

PAHs (µg/L)

Benzene Toluene
Ethyl-         

benzene Total Xylenes Naphthalene Benzo(a)anthracene Chrysene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene Dibenz(a,h)anthracene

Non-detect values       

included(b)

Non-detect values       

excluded(c)

cPAHs (µg/L) Total cPAHs(a)

Filtering          
(PAHs and        

cPAHs)WELL DATE

BTEX (µg/L)

filtered 0.036 <0.02(e) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 0.000

unfiltered 0.036 0.026 0.027 <0.02 0.021 <0.02 <0.02 <0.02 0.018 0.0050

filtered 0.334 <0.0353 <0.0212 <0.0306 <0.0953 <0.0247 <0.0329 <0.0341 0.027 ND(f)

unfiltered 0.0636 J <0.00427 <0.00305 <0.00226 <0.00331 <0.00380 <0.00258 <0.00295 0.0020 ND

filtered 0.186 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered <0.100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

filtered 1.720 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered 0.235 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.076 ND

filtered 0.026 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

unfiltered 0.023 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

filtered 0.236 <0.00412 <0.00294 <0.00218 <0.00320 <0.00367 <0.00249 <0.00285 0.0019 ND

unfiltered 0.0233 J <0.00417 <0.00298 <0.00220 <0.00324 <0.00372 <0.00252 <0.00289 0.0019 ND

filtered <0.100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered <0.100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

filtered 0.194 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered 0.877 0.131 0.0812 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.021 0.014

filtered 0.21 0.042 0.032 <0.02 <0.02 <0.02 <0.02 <0.02 0.019 0.0045

unfiltered 0.24 0.049 0.043 <0.02 <0.02 <0.02 <0.02 <0.02 0.019 0.0053

filtered 0.366 0.0494 J 0.0517 J <0.0292 <0.0910 <0.0236 <0.0315 <0.0326 0.029 0.0055

unfiltered 0.180 J <0.0211 <0.0151 <0.0111 <0.0164 <0.0188 <0.0128 <0.0146 0.010 ND

filtered 0.195 0.0335 0.0207 <0.0100 0.0163 0.0140 <0.0100 <0.0100 0.013 0.0066

unfiltered 0.346 0.0297 0.0157 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.010 0.0031

filtered 0.157 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered 0.793 <0.0500 <0.0500 <0.0500 <0.0500 <0.0500 <0.0500 <0.0500 0.038 ND

filtered 4,400 0.048 0.036 <0.02 <0.02 <0.02 <0.02 <0.02 0.019 0.0052

unfiltered 5,800 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.15 ND

filtered 6,280 <0.169 <0.101 <0.146 <0.455 <0.118 <0.157 <0.163 0.13 ND

unfiltered 7,650 <0.174 <0.105 <0.151 <0.471 <0.122 <0.163 <0.169 0.13 ND

filtered 5,360 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.076 ND

unfiltered 7,490 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.076 ND

filtered 6,690 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.076 ND

unfiltered 5,970 0.192 0.162 <0.100 <0.100 <0.100 <0.100 <0.100 0.091 0.021

filtered 4,990 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.76 ND

unfiltered 9,840 E <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 7.6 ND

Proposed Cleanup Level(g) 23 19,000 6,900 1,000 --- 4,940 NA NA NA NA NA NA NA 0.030 0.030

MW-17

MW-16

MW-18

MW-15

---

Mar-04

Dec-03

Mar-08

<0.750

---

---

<0.200<0.200 0.448

<100 <100 246 500

---

---

---

--- ---

---

--- ---

---

---

--- ---

--- ---

---

--- ---

<0.750

---

<0.200

---(d) --- ---

---

---

---

---

---

---

<0.750

---

--- ---

---

<0.200 <0.200

---Feb-06

---

---

Feb-06

Dec-03

Mar-08

Feb-06

<0.200 <0.200Feb-03

Feb-03

Feb-03

Dec-03 ---

---

---

--- ---

---

---

---

---

---

<0.200

---

--- ---

---

Mar-08

Dec-03

Mar-08

Feb-06

---

Feb-03
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Page 3 of 6TABLE 6

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER
CREOSOTING PLANT AREA

Former Tacoma Metals Site - Tacoma, Washington

PAHs (µg/L)

Benzene Toluene
Ethyl-         

benzene Total Xylenes Naphthalene Benzo(a)anthracene Chrysene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene Dibenz(a,h)anthracene

Non-detect values       

included(b)

Non-detect values       

excluded(c)

cPAHs (µg/L) Total cPAHs(a)

Filtering          
(PAHs and        

cPAHs)WELL DATE

BTEX (µg/L)

filtered <0.025(e) <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND(f)

unfiltered <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND

filtered 0.02 J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076 ND

unfiltered 0.01 J <0.10 J 0.01 J <0.10 J <0.10 J <0.10 J <0.10 J <0.10 J 0.075 0.00010

filtered 0.042 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

unfiltered <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

filtered 0.629 <0.00437 <0.00312 <0.00231 <0.00339 <0.00389 <0.00264 <0.00302 0.0021 ND

unfiltered 0.0569 J <0.00432 <0.00308 <0.00228 <0.00335 <0.00385 <0.00261 <0.00299 0.0020 ND

filtered 0.270 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered <0.100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

filtered <0.100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered <0.100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

filtered 3.2 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND

unfiltered 3.4 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND

filtered 6.2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076 ND

unfiltered 7.4 J 0.02 J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.073 0.0020

filtered 5.8 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

unfiltered 7.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.15 ND

filtered 658 <0.170 <0.102 <0.148 <0.460 <0.119 <0.159 <0.165 0.13 ND

unfiltered 734 <0.172 <0.103 <0.149 <0.466 <0.121 <0.161 <0.167 0.13 ND

filtered 3.76 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered 13.6 0.0415 0.0255 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.011 0.0044

filtered 24.3 / 14.2 <0.500 / <1.0 <0.500 / <1.0 <0.500 / <1.0 <0.500 / <1.0 <0.500 / <1.0 <0.500 / <1.0 <0.500 / <1.0 0.38 / 0.76 ND / ND

unfiltered 27.9 / 31.2 <0.500 / <0.500 <0.500 / <0.500 <0.500 / <0.500 <0.500 / <0.500 <0.500 / <0.500 <0.500 / <0.500 <0.500 / <0.500 0.38 / 0.38 ND / ND

filtered 560 0.52 0.39 0.13 0.18 0.055 0.028 <0.02 0.21 0.21

unfiltered 730 1.3 1.0 0.50 0.66 0.26 <0.2 <0.2 0.75 0.73

filtered 202 0.274 0.280 0.109 0.101 J 0.105 <0.0295 <0.0305 0.16 0.16

unfiltered 139 0.930 0.877 0.291 0.249 0.279 0.0744 J 0.667 0.52 0.52

filtered 241 0.222 0.174 0.0891 0.0650 0.0708 0.0231 <0.0100 0.13 0.13

unfiltered 678 2.52 2.04 1.25 1.16 0.999 0.424 0.231 1.8 1.8

filtered 1,290 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 3.8 ND

unfiltered 1,740 0.981 0.654 0.212 0.154 0.212 <0.100 <0.100 0.36 0.35

filtered 990 0.36 0.35 0.079 0.099 0.036 <0.02 <0.02 0.13 0.13

unfiltered 1,200 0.49 0.47 0.094 0.13 0.041 <0.02 <0.02 0.17 0.16

filtered 301 0.0966 J 0.0989 J <0.0292 <0.0910 <0.0236 <0.0315 <0.0326 0.034 0.011

unfiltered 883 0.455 0.505 0.102 J 0.0955 J 0.105 J <0.0318 <0.0330 0.18 0.17

filtered 752 / 1,970 0.144 / 0.190 0.121 / 0.150 0.0665 / 0.0536 0.0562 / 0.0489 0.0421 / 0.0212 0.0169 / 0.0149 <0.0100 / <0.0100 0.094 / 0.083 0.094 / 0.083

unfiltered 1,940 / 2,170 0.521 / 0.498 0.443 / 0.410 0.117 / 0.134 0.0863 / 0.103 0.0996 / <0.100 0.0303 / <0.100 0.0123 / <0.100 0.20 / 0.21 0.20 / 0.20

Proposed Cleanup Level(g) 23 19,000 6,900 1,000 --- 4,940 NA NA NA NA NA NA NA 0.030 0.030

MW-22

MW-20

MW-19

Dec-03

Feb-03

MW-21

--- --- ---

--- --- --- ---

---

--- --- ------

---

--- ---

--- ---

---

<100

3.29 / 3.69(h)

---

---

---

16.2 / 16.9

---

---

<100 <100

<1.00 / <1.00 11.8 / 14.0

--- ---

---

<200

---

---

---

<1 3.0 4.7

---

2

---

3.8

---

<0.200 <0.750

---

<0.200

---

5.0 <1

---

<3

--- --- ---

--- --- ---

<0.35 (d) <1

<3<0.35 <1

---

Mar-08

Dec-03

---

Feb-03

--- ---

<0.200

3.6

<1

---

<1

Dec-03

Feb-06

Mar-08

Feb-03

Dec-03

Oct-10

Feb-11

---(d)

---

Mar-08

Feb-06

Mar-08

Feb-06

Feb-11

Oct-10

Feb-06
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Page 4 of 6TABLE 6

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER
CREOSOTING PLANT AREA

Former Tacoma Metals Site - Tacoma, Washington

PAHs (µg/L)

Benzene Toluene
Ethyl-         

benzene Total Xylenes Naphthalene Benzo(a)anthracene Chrysene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene Dibenz(a,h)anthracene

Non-detect values       

included(b)

Non-detect values       

excluded(c)

cPAHs (µg/L) Total cPAHs(a)

Filtering          
(PAHs and        

cPAHs)WELL DATE

BTEX (µg/L)

filtered 44 0.15 0.15 <0.025(e) <0.025 <0.025 <0.025 <0.025 0.034 0.017

unfiltered 50 0.28 0.21 0.029 0.036 <0.025 <0.025 <0.025 0.066 0.063

filtered 54 0.20 J 0.17 J <0.10 J <0.10 J <0.10 J <0.10 J <0.10 J 0.092 0.022

unfiltered 59 0.30 0.26 0.015 J 0.02 J <0.10 <0.10 <0.10 0.065 0.050

filtered 26 0.220 0.21 <0.02 <0.02 <0.02 <0.02 <0.02 0.038 0.024

unfiltered 32 0.32 0.30 0.022 0.031 <0.02 <0.02 <0.02 0.063 0.060

filtered 191 0.0391 J 0.0391 J <0.0299 <0.0931 <0.0241 <0.0322 <0.0333 0.028 0.0043

unfiltered 799 0.200 0.214 <0.0295 <0.0920 <0.0239 <0.0318 <0.0330 0.046 0.022

filtered 742 <0.100 <0.100 <0.100 0.194 <0.100 <0.100 <0.100 0.090 0.019

unfiltered 972 0.577 0.442 <0.100 0.327 <0.100 <0.100 <0.100 0.16 0.095

filtered 18 0.31 0.31 0.023 0.038 <0.02 <0.02 <0.02 0.064 0.061

unfiltered 19 0.42 0.34 0.043 0.061 0.025 <0.02 <0.02 0.099 0.097

filtered 18.0 0.0344 J 0.0301 J <0.0280 <0.0871 <0.0226 <0.0301 <0.0312 0.026 0.0037

unfiltered 133 0.272 0.288 <0.0292 <0.0910 <0.0236 <0.0315 <0.0326 0.054 0.030

filtered 4,240 <0.100 <0.100 <0.100 0.231 <0.100 <0.100 <0.100 0.094 0.023

unfiltered 6,600 0.800 0.667 <0.100 0.419 0.152 <0.100 <0.100 0.20 0.14

filtered 0.21 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND(f)

unfiltered 0.29 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

filtered 0.536 <0.0345 <0.0207 <0.0299 <0.0931 <0.0241 <0.0322 <0.0333 0.027 ND

unfiltered 0.640 <0.0316 <0.0189 <0.0274 <0.0853 <0.0221 <0.0295 <0.0305 0.024 ND

filtered 1.60 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

unfiltered 1.34 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0076 ND

filtered 44 0.11 0.089 <0.025 <0.025 <0.025 <0.025 <0.025 0.029 0.012

unfiltered 47 0.12 0.094 <0.025 <0.025 <0.025 <0.025 <0.025 0.030 0.013

filtered 120 E 0.12 0.09 J <0.10 <0.10 <0.10 <0.10 <0.10 0.078 0.013

unfiltered 140 0.16 0.13 0.01 J 0.03 J <0.10 <0.10 <0.10 0.045 0.030

filtered 74.0 0.12 0.11 <0.02 <0.02 <0.02 <0.02 <0.02 0.027 0.013

unfiltered 91 0.16 0.15 <0.02 0.026 <0.02 <0.02 <0.02 0.033 0.020

filtered 125 <0.00417 <0.00298 <0.00220 <0.00324 <0.00372 <0.00252 <0.00289 0.0019 ND

unfiltered 501 0.157 0.103 <0.00234 0.0327 0.0142 <0.00267 <0.00306 0.023 0.021

filtered 990 0.122 0.109 <0.100 <0.100 <0.100 <0.100 <0.100 0.083 0.013

unfiltered 987 0.602 0.610 0.127 0.121 0.437 <0.100 <0.100 0.26 0.25

filtered 0.22 0.047 0.035 <0.02 <0.02 <0.02 <0.02 <0.02 0.019 0.0051

unfiltered 0.26 0.066 0.061 <0.02 <0.02 <0.02 <0.02 <0.02 0.021 0.0072

filtered 2.05 <0.00427 <0.00305 <0.00226 <0.00331 <0.00380 <0.00258 <0.00295 0.0020 ND

unfiltered 1.64 <0.00432 <0.00308 <0.00228 <0.00335 <0.00385 <0.00261 <0.00299 0.0020 ND

filtered 1.33 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.076 ND

unfiltered 1.58 0.105 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.081 0.011

Proposed Cleanup Level(g) 23 19,000 6,900 1,000 --- 4,940 NA NA NA NA NA NA NA 0.030 0.030
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Page 5 of 6TABLE 6

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER
CREOSOTING PLANT AREA

Former Tacoma Metals Site - Tacoma, Washington

PAHs (µg/L)

Benzene Toluene
Ethyl-         

benzene Total Xylenes Naphthalene Benzo(a)anthracene Chrysene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene Dibenz(a,h)anthracene

Non-detect values       

included(b)

Non-detect values       

excluded(c)

cPAHs (µg/L) Total cPAHs(a)

Filtering          
(PAHs and        

cPAHs)WELL DATE

BTEX (µg/L)

filtered 160 0.49 0.36 0.067 0.069 0.035 <0.02(e) <0.02 0.132 0.13

unfiltered 370 0.77 0.56 0.17 0.21 0.077 0.036 <0.02 0.29 0.28

filtered 4,260 <0.659 <0.396 <0.571 <1.78 <0.462 <0.615 <0.637 0.496 ND(f)

unfiltered 5,900 11.0 10.6 6.51 5.58 6.02 1.89 6.79 9.7 9.7

filtered 14.8 0.140 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.085 0.014

unfiltered 23.1 0.480 0.447 <0.100 <0.100 <0.100 <0.100 <0.100 0.12 0.052

filtered 0.31 0.17 0.15 <0.025 <0.025 <0.025 <0.025 <0.025 0.036 0.019

unfiltered 0.56 J 0.28 J 0.25 J 0.049 J 0.062 J <0.025 J <0.025 J <0.025 J 0.089 0.086

filtered 0.39 0.16 0.14 0.01 J 0.01 J <0.10 <0.10 <0.10 0.043 0.028

unfiltered 0.25 0.23 J 0.20 J 0.04 J 0.05 J 0.02 J <0.10 J <0.10 J 0.082 0.072

filtered 0.34 0.18 0.18 <0.02 <0.02 <0.02 <0.02 <0.02 0.034 0.020

unfiltered 0.46 0.26 0.25 0.048 0.057 0.025 <0.02 <0.02 0.087 0.085

filtered 0.507 <0.00408 <0.00291 <0.00216 <0.00317 <0.00363 <0.00247 <0.00282 0.0019 ND

unfiltered 2.14 0.392 0.265 0.0698 0.0951 0.0387 0.0641 <0.00254 0.13 0.13

filtered 630 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

unfiltered 790 <0.2 <0.2 <0.02 <0.02 <0.02 <0.02 <0.02 0.15 ND

filtered 3.59 0.134 0.0853 0.0267 0.0558 0.0170 <0.00241 <0.00276 0.048 0.048

unfiltered 8.13 <0.00403 <0.00288 <0.00213 <0.00313 <0.00359 <0.00244 <0.00279 0.0019 ND

filtered 0.56 / 0.54(h) 0.57 / 0.62 0.37 / 0.39 0.082 / 0.11 0.10 / 0.15 0.038 / 0.045 <0.02 / <0.02 <0.02 / <0.02 0.16 / 0.20 0.16 / 0.20

unfiltered <2 / <2 0.77 / 0.87 0.46 / 0.55 0.11 / 0.16 0.15 / 0.22 0.052 / 0.073 <0.02 / <0.02 <0.02 / <0.02 0.21 / 0.28 0.21 / 0.28

filtered 61.7 0.336 0.187 0.105 0.160 0.0795 <0.00252 <0.00289 0.16 0.16

unfiltered 57.5 3.87 3.76 1.83 1.30 1.96 0.472 J 3.27 3.0 3.0

filtered 0.12 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

unfiltered 0.16 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

filtered 0.041 <0.02 0.032 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 0.00032

unfiltered 0.036 0.031 0.040 <0.02 <0.02 <0.02 <0.02 <0.02 0.018 0.004

filtered <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

unfiltered <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

filtered <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND

unfiltered <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND

filtered 0.01 J <0.10 0.01 J <0.10 <0.10 <0.10 <0.10 <0.10 0.075 0.00010

unfiltered 0.02 J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076 ND

filtered 0.053 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

unfiltered 0.059 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015 ND

Proposed Cleanup Level(g) 23 19,000 6,900 1,000 --- 4,940 NA NA NA NA NA NA NA 0.030 0.030
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Page 6 of 6TABLE 6

SUPPLEMENTAL REMEDIAL INVESTIGATION SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER
CREOSOTING PLANT AREA

Former Tacoma Metals Site - Tacoma, Washington

PAHs (µg/L)

Benzene Toluene
Ethyl-         

benzene Total Xylenes Naphthalene Benzo(a)anthracene Chrysene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene Dibenz(a,h)anthracene

Non-detect values       

included(b)

Non-detect values       

excluded(c)

cPAHs (µg/L) Total cPAHs(a)

Filtering          
(PAHs and        

cPAHs)WELL DATE

BTEX (µg/L)

Puyallup River Side Channel Temporary Piezometers

filtered 0.081 <0.025(e) <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND(f)

unfiltered 0.12 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND

filtered 0.10 J <0.10 0.01 J <0.10 <0.10 <0.10 <0.10 <0.10 0.075 0.00010

unfiltered 0.14 J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076 ND

filtered 0.032 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND

unfiltered 0.069 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.019 ND

filtered 0.01 J / <0.10(h) <0.10 / <0.10 <0.10 / <0.10 <0.10 / <0.10 <0.10 / <0.10 <0.10 / <0.10 <0.10 / <0.10 <0.10 / <0.10 0.076 / 0.076 ND / ND

unfiltered 0.01 J / <0.10 <0.10 / <0.10 0.01 J / <0.10 <0.10 / <0.10 <0.10 / <0.10 <0.10 / <0.10 <0.10 / <0.10 <0.10 / <0.10 0.075 / 0.076 ND / ND

filtered 0.28 / 0.58 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 0.019 / 0.019 ND / ND

unfiltered 0.44 / 0.46 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 <0.025 / <0.025 0.019 / 0.019 ND / ND

filtered <0.10 <0.10 0.01 J <0.10 <0.10 <0.10 <0.10 <0.10 0.075 0.00010

unfiltered 0.01 J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076 ND

Proposed Cleanup Level(g) 23 19,000 6,900 1,000 --- 4,940 NA NA NA NA NA NA NA 0.030 0.030

Notes:

(a) Total cPAHs were calculated using the toxicity equivalency factor (TEF) methodology described in MTCA [WAC 173-340-708(8)(e)].  TEFs are listed below. BTEX = Benzene, toluene, ethylbenzene, and xylenes

TEF = 1.0 for benzo(a)pyrene PAHs = Polycyclic aromatic hydrocarbons

TEF = 0.1 for benzo(a)anthracene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, benzo(a)-fluoranththene, and benzo(k)- fluoranththene cPAHs = Carcinogenic PAHs

TEF = 0.01 for chrysene µg/L = micrograms per liter

(b) Non-detected cPAH analytes were included in the summation. The TEF factor was applied to a value of one-half the laboratory reporting limit prior to summation. M = Laboratory note indicating an estimated value found and confirmed by analyst but with low spectral match

(c) Non-detected cPAH analytes were not included in the summation. J = Laboratory data flag indicating that the result is an esimated value less than the method reporting limit

(d) "--" denotes that the sample was not analyzed for the indicated analyte. E = Laboratory note indicating an estimated result outside the calibration range of the analysis.

(e) "<" denotes that the analyte was not detected at a concentration above the indicated laboratory reporting limit. NA = Cleanup level is not available for the indicated analyte

(f) "ND" indicates that no individual cPAH analytes were detected at a concentration above the laboratory reporting limit.

(g) Refer to Table 3 for a summary of proposed cleanup levels for groundwater.  

(h) Where two values are displayed, the second is the analytical result for a field blind duplicate sample.

Bold and italics indicate an analyte concentration above the proposed cleanup level.

Feb-11 <0.35 <1 <1 <3

Feb-11 <0.35 <1 <1 <3

Feb-11 2.2 / 2.1 <1 / <1 <1 / <1 <3 / 2.0

Oct-10

P-3 / P-3R

P-2 / P-2R

P-1 / P-1R

Oct-10 <0.35 <1

<1

<1 <3

Oct-10 <1 / <1 <3 / <3<0.35 / <0.35 <1 / <1

<0.35 <1 <3
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Possible inhalation by workers; vapor migration upward through unpaved surfaces 
and possibly through building foudations/slabs.

Infiltration of stormwater through unpaved site surfaces; transport toward PRSC.  
Infiltration pathway will be eliminated by cleanup action.

Incomplete Pathway.  Groundwater discharge to surface water in PRSC; possible 
ingestion by aquatic organisms; possible ingestion or aquatic organisms by 
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Incomplete Pathway.  Groundwater discharge through to sediment in PRSC; 
possible ingestion by aquatic organisms; possible ingestion by aquatic organisms; 
possible ingestion or aquatic organisms by recreational users. 
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lead), TPH, PCBs, and cPAHs.  
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for distribution of specific COCs.

Creosote-affected soil area

Primary COCs include cPAHs, naphthalene, and BTEX.  
Former Tacoma Metals Property and Off-Property areas.
Refer to map and cross-section figures in Appendix F for 
additional depictions of the creosote-affected area.
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BTEX – Benzene, Toluene, Ethylbenzene, and Xylenes
COCs – Contaminants of Concern
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cPAHs – Carcinogenic Polycylclic Aromatic Hydrocarbons
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and Creosoting Plant Area Investigation 



Appendix A: Generalized Geologic Cross Sections, RI/FS 
and Creosoting Plant Area Investigation 

Table of Contents 

(NOTE: Figure and table designations are from multiple previous reports and may be 
duplicated.  Figures and tables are presented in the order listed below)  

1) Figure 3-1 Geologic Cross Section Locations and Legend (2001) 

2) Figure 3-2 Geologic Cross Sections A-A’ and B-B’ (2001) 

3) Figure 3-3 Geologic Cross Sections C-C’, D-D’, E-E’, F-F’ and G-G’ (2001) 

4) Figure 4 Approximate Topography of First Encountered Silt/Clay Layer (2008) 

5) Figure 5 Generalized Geologic Cross Section A-A’ (2008) 

6) Figure 6 Generalized Geologic Cross Sections B-B’, C-C’ (2008) 

 
 
Materials included in Appendix A are from the following reports (as indicated in parentheses 
following the title for each item): 
 
2001 = Remedial Investigation / Feasibility Study Report (Kennedy/Jenks Consultants 2001) 

2008 =  Soil and Groundwater Investigation Results – Data Transmittal; October 2007-April  
 2008 Investigation (Kennedy/Jenks Consultants 2008) 

Revised Augmented Remedial Investigation and Feasibility Report 
Former Tacoma Metals Site A-1 
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TABLE 4

GROUNDWATER ELEVATION MONITORING - 11 APRIL 2008
Former Tacoma Metals Facility

Top of Depth to Groundwater Depth to Groundwater
Well Well Casing Groundwater at Elevation Groundwater at Elevation 

Number Elevation (feet)(a) Low-Tide (feet) Low-Tide (feet) High-Tide (feet) High-Tide (feet)
MW-1 12.23 10.95 1.28 10.23 2.00
MW-2 12.04 11.28 0.76 10.47 1.57
MW-4(R) 12.55 10.80 1.75 9.90 2.65
MW-5 10.90 9.67 1.23 8.50 2.40
MW-6 10.07 8.91 1.16 7.80 2.27
MW-7 9.45 6.81 2.64 6.78 2.67
MW-8(R)(b) 11.12 9.65 1.47 8.39 2.73
MW-9 13.61 12.45 1.16 11.72 1.89
MW-10 9.39 6.85 2.54 6.69 2.70
MW-11 9.47 6.85 2.62 6.81 2.66
MW-12(b) 10.80 8.42 2.38 NM(d) NM
MW-13 9.84 8.21 1.63 6.76 3.08
MW-14 9.77 7.75 2.02 7.21 2.56
MW-15 10.49 7.91 2.58 7.95 2.54
MW-16 9.72 7.85 1.87 7.26 2.46
MW-17 9.57 7.54 2.03 7.14 2.43
MW-18 11.79 10.29 1.50 8.77 3.02
MW-19 10.78 9.57 1.21 7.51 3.27
MW-20 10.21 9.53 0.68 6.99 3.22
MW-21 9.47 6.89 2.58 6.85 2.62
MW-22 9.51 6.90 2.61 6.83 2.68
MW-23 14.35 14.12 0.23 11.08 3.27
MW-24 10.58 9.12 1.46 7.76 2.82
MW-25 11.24 9.19 2.05 8.81 2.43
MW-26 12.52 11.16 1.36 9.60 2.92
MW-27 11.06 9.70 1.36 8.17 2.89
MW-28(R)(c) 10.42 9.01 1.41 7.55 2.87
MW-29 11.12 10.56 0.56 7.92 3.20
MW-30 10.05 8.86 1.19 6.97 3.08
MW-31 9.38 8.08 1.30 6.30 3.08
MW-32 9.26 7.14 2.12 6.83 2.43
MW-33 9.24 7.10 2.14 6.74 2.50
MW-34 9.62 7.50 2.12 7.02 2.60
MW-35 7.95 7.34 0.61 4.79 3.16

Notes:
(a)   Vertical elevation (NGVD 29) is based on well surveys performed by Earth Tech, Inc. on 28 March 2000, 21 November
        2000, 13 March 2003, 31 December 2003, 14 April 2004, 21 April 2005, 29 March 2006, and 11 April 2008.
(b)   Free product [light non-aqueous phase liquid (LNAPL)] present on water table. 
(c)   MW-28 was abandoned and replaced with MW-28(R) in February 2006.
(d)  "NM" denotes that the water level was not measured in the indicated well.

TACOMA METALS
July 2008
W:\1999\996098.00 Tacoma Metals\2008\Oct2007-April2008 Investigation\Table-4.xls  996098.00



TABLE 9

GROUNDWATER ELEVATION MONITORING SUMMARY
Former Tacoma Metals Facility

Page 1 of 3

Top of Depth to Groundwater Depth to Groundwater
Well Well Casing Groundwater at Elevation Groundwater at Elevation 

Number Elevation (feet)(a) Low-Tide (feet) Low-Tide (feet) High-Tide (feet) High-Tide (feet)
30 December 2003
MW-1 12.23 10.86 1.37 9.87 2.36
MW-2 12.04 11.42 0.62 10.19 1.85
MW-4(R) 12.55 10.83 1.72 9.22 3.33
MW-5 10.90 9.13 1.77 7.62 3.28
MW-6 10.07 9.02 1.05 7.05 3.02
MW-7 9.45 5.91 3.54 5.82 3.63
MW-8(R)(b) 11.12 9.23 1.89 7.75 3.37
MW-9 13.61 12.48 1.13 11.31 2.30
MW-10 9.39 6.09 3.30 5.76 3.63
MW-11 9.47 5.94 3.53 5.87 3.60
MW-12(b) 10.80 7.33 3.47 7.32 3.48
MW-13 9.84 7.38 2.46 5.99 3.85
MW-14 9.77 6.88 2.89 6.45 3.32
MW-15 10.49 7.15 3.34 7.00 3.49
MW-16 9.72 7.46 2.26 6.82 2.90
MW-17 9.57 7.10 2.47 6.63 2.94
MW-18 11.79 9.90 1.89 8.27 3.52
MW-19 10.78 9.32 1.46 7.04 3.74
MW-20 10.21 8.89 1.32 6.15 4.06
MW-21 9.47 6.26 3.21 5.89 3.58
MW-22 9.51 6.00 3.51 5.90 3.61
1 June 2004
MW-1 12.23 10.75 1.48 9.96 2.27
MW-2 12.04 8.56 3.48 10.03 2.01
MW-4(R) 12.55 10.65 1.90 9.34 3.21
MW-5 10.90 9.22 1.68 8.01 2.89
MW-6 10.07 8.59 1.48 7.17 2.90
MW-7 9.45 6.70 2.75 6.74 2.71
MW-8(R)(b) 11.12 9.16 1.96 8.16 2.96
MW-9 13.61 12.19 1.42 11.35 2.26
MW-10 9.39 6.70 2.69 6.55 2.84
MW-11 9.47 6.73 2.74 6.72 2.75
MW-12(b) 10.80 8.07 2.73 8.04 2.76
MW-13 9.84 7.68 2.16 6.45 3.39
MW-14 9.77 7.55 2.22 6.92 2.85
MW-15 10.49 6.72 3.77 7.69 2.80
MW-16 9.72 7.46 2.26 7.23 2.49
MW-17 9.57 7.16 2.41 7.11 2.46
MW-18 11.79 9.70 2.09 8.69 3.10
MW-19 10.78 8.89 1.89 7.18 3.60
MW-20 10.21 8.65 1.56 6.46 3.75
MW-21 9.47 6.83 2.64 6.69 2.78
MW-22 9.51 6.77 2.74 6.74 2.77
MW-23 14.39 12.82 1.57 10.76 3.63
MW-24 10.67 8.42 2.25 7.55 3.12
MW-25 11.26 8.78 2.48 8.62 2.64

Data Summary Report, Former Tacoma Metals Property
W:\1999\996098.00 Tacoma Metals\2007\Data Summary Rpt\Tables\Table 9 Water Levels Summary.xls



TABLE 9

GROUNDWATER ELEVATION MONITORING SUMMARY
Former Tacoma Metals Facility

Page 2 of 3

Top of Depth to Groundwater Depth to Groundwater
Well Well Casing Groundwater at Elevation Groundwater at Elevation 

Number Elevation (feet)(a) Low-Tide (feet) Low-Tide (feet) High-Tide (feet) High-Tide (feet)
12 May 2005
MW-1 12.23 10.67 1.56 10.00 2.23
MW-2 12.04 10.96 1.08 10.27 1.77
MW-4(R) 12.55 10.55 2.00 9.57 2.98
MW-5 10.90 9.38 1.52 8.19 2.71
MW-6 10.07 8.62 1.45 7.58 2.49
MW-7 9.45 6.51 2.94 6.46 2.99
MW-8(R)(b) 11.12 9.04 2.08 8.06 3.06
MW-9 13.61 12.22 1.39 11.48 2.13
MW-10 9.39 6.47 2.92 6.38 3.01
MW-11 9.47 6.54 2.93 6.49 2.98
MW-12(b) 10.80 7.89 2.91 7.84 2.96
MW-13 9.84 7.51 2.33 6.72 3.12
MW-14 9.77 7.31 2.46 6.84 2.93
MW-15 10.49 7.80 2.69 7.55 2.94
MW-16 9.72 7.49 2.23 6.96 2.76
MW-17 9.57 7.20 2.37 6.81 2.76
MW-18 11.79 9.72 2.07 8.73 3.06
MW-19 10.78 8.94 1.84 7.61 3.17
MW-20 10.21 8.75 1.46 6.87 3.34
MW-21 9.47 6.63 2.84 6.48 2.99
MW-22 9.51 6.57 2.94 6.53 2.98
MW-23 14.39 13.18 1.21 11.13 3.26
MW-24 10.67 8.71 1.96 7.63 3.04
MW-25 11.26 8.86 2.40 8.51 2.75
MW-26 12.49 10.60 1.89 9.43 3.06
MW-27 11.15 9.22 1.93 8.09 3.06
MW-28 10.43 8.46 1.97 7.37 3.06

Data Summary Report, Former Tacoma Metals Property
W:\1999\996098.00 Tacoma Metals\2007\Data Summary Rpt\Tables\Table 9 Water Levels Summary.xls



TABLE 9

GROUNDWATER ELEVATION MONITORING SUMMARY
Former Tacoma Metals Facility

Page 3 of 3

Top of Depth to Groundwater Depth to Groundwater
Well Well Casing Groundwater at Elevation Groundwater at Elevation 

Number Elevation (feet)(a) Low-Tide (feet) Low-Tide (feet) High-Tide (feet) High-Tide (feet)
18 April 2006
MW-1 12.23 10.85 1.38 9.94 2.29
MW-2 12.04 11.19 0.85 10.27 1.77
MW-4(R) 12.55 10.73 1.82 8.32 4.23
MW-5 10.90 9.33 1.57 8.00 2.90
MW-6 10.07 8.89 1.18 7.45 2.62
MW-7 9.45 6.46 2.99 6.38 3.07
MW-8(R)(b) 11.12 9.72 1.40 7.92 3.20
MW-9 13.61 12.38 1.23 11.45 2.16
MW-10 9.39 6.52 2.87 6.30 3.09
MW-11 9.47 6.52 2.95 6.41 3.06
MW-12(b) 10.80 7.67 3.13 7.71 3.09
MW-13 9.84 8.43 1.41 6.39 3.45
MW-14 9.77 7.47 2.30 6.79 2.98
MW-15 10.49 7.58 2.91 7.44 3.05
MW-16 9.72 7.61 2.11 6.94 2.78
MW-17 9.57 7.28 2.29 6.77 2.80
MW-18 11.79 10.28 1.51 8.57 3.22
MW-19 10.78 9.84 0.94 7.27 3.51
MW-20 10.21 10.21 0.00 6.42 3.79
MW-21 9.47 6.53 2.94 6.41 3.06
MW-22 9.51 6.56 2.95 6.43 3.08
MW-23 14.35 14.89 -0.54 10.57 3.78
MW-24 10.58 9.16 1.42 7.37 3.21
MW-25 11.24 8.86 2.38 8.46 2.78
MW-26 12.52 11.24 1.28 9.17 3.35
MW-27 11.06 9.74 1.32 7.78 3.28
MW-28(R)(c) 10.42 8.96 1.46 7.18 3.24
MW-29 11.12 11.16 -0.04 7.44 3.68
MW-30 10.05 9.11 0.94 6.57 3.48
MW-31 9.38 8.19 1.19 5.94 3.44

Notes:
    (a)   Vertical elevation (NGVD 29) is based on well surveys performed by Earth Tech, Inc on 28 March 2000, 
            21 November 2000, 13 March 2003, 31 December 2003, 14 April 2004, 21 April 2005, and 29 March 2006.
    (b)   Free product [light non-aqueous phase liquid (LNAPL)] present on water table. 
    (c)   MW-28 was abandoned and replaced with MW-28(R) in February 2006.

Data Summary Report, Former Tacoma Metals Property
W:\1999\996098.00 Tacoma Metals\2007\Data Summary Rpt\Tables\Table 9 Water Levels Summary.xls



TABLE 10

SUMMARY OF LNAPL(a) AND DNAPL(b) MONITORING
WELLS MW-8(R) AND MW-28(R)
Former Tacoma Metals Facility

MW-8(R) MW-28(R)
LNAPL Measurement History DNAPL Measurement History

Date LNAPL Thickness (feet) Date DNAPL Thickness (feet)
16-Dec-03 1.15(c) --- ---
8-Jan-04 0.01 --- ---

16-Jan-04 0.07 --- ---
28-Jan-04 0.07 --- ---
20-Feb-04 0.40 --- ---
10-Mar-04 0.25 --- ---
10-Jun-04 0.12 --- ---
17-Sep-04 <0.01(d) 24-Feb-06 0.46(c)

10-Dec-04 0.08 1-Mar-06 0.49
30-Mar-05 0.03 29-Mar-06 0.63
9-Jun-05 0.90 18-Apr-06 0.60
23-Oct-05 <0.01 22-Jun-06 0.61
2-Feb-06 0.22 5-Oct-06 0.61

12-Dec-06 0.18 12-Dec-06 0.59

Notes:
       (a)   LNAPL = Light non-aqueous phase liquid.
       (b)   DNAPL = Dense non-aqueous phase liquid.
       (c)   LNAPL / DNAPL bailed or pumped from well after measurement.
       (d)   "<" denotes that LNAPL was not detected.

Data Summary Report, Former Tacoma Metals Property
W:\1999\996098.00 Tacoma Metals\2007\Data Summary Rpt\Tables\Table 10 DNAPL and LNAPL Summary.xls
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TABLE 4-1
REMEDIAL INVESTIGATION

SOIL ANALYTICAL RESULTS - METALS 
Former Tacoma Metals Facility 

Page 1 of 7

Total Metals (mg/kg)(a)

Sample Sample Sample
Designation Depth Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

TP-1 0-1' 9/27/2000 40 290 8.5 76 873 2,230 1.53 <10 1.4
2-3' 9/27/2000 ---(b) --- --- --- --- 120 0.11 --- ---
4-6' 9/27/2000 --- --- --- --- --- 90 --- --- ---

6-10' 9/27/2000 --- --- --- --- --- 30 --- --- ---
TP-2 0-1' 9/27/2000 <10(c) 404 18.2 67 1,090 831 0.88 <10 0.9

2-3' 9/27/2000 <5 47.2 <0.2 18.6 20 10 0.04 <5 <0.3
4-6' 9/27/2000 <6 58.1 <0.2 15.4 35.2 85 <0.06 <6 0.4

6-10' 9/27/2000 <6 53.8 1.1 18.6 79.6 72 0.13 <6 <0.4
TP-3 0-1' 9/27/2000 <5 63.5 2.7 26.9 44.1 46 0.13 <5 <0.3

2-3' 9/27/2000 --- --- --- --- --- --- --- --- ---
4-6' 9/27/2000 7 63.8 0.4 15.4 33.2 106 0.21 <7 <0.4

6-10' 9/27/2000 <10 110 <0.5 18 42.4 93 0.13 <10 <0.7
TP-4 0-1' 9/27/2000 30 609 21.6 82 4,650 1,760 0.55 <10 1.2

2-3' 9/27/2000 --- --- 8 --- --- 443 --- --- ---
4-6' 9/27/2000 --- --- --- --- --- 160 --- --- ---

6-10' 9/27/2000 <7 60.1 <0.3 16.9 24.6 9 <0.06 <7 <0.4
TP-5 0-1' 10/4/2000 <5 59.4 <0.2 59.9 28 8 <0.05 5 0.4

2-3' 10/4/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/4/2000 <6 67.7 <0.3 38.2 37.3 56 0.20 <6 <0.4

6-10' 10/4/2000 <10 52.3 <0.5 24 56.1 248 0.3 <10 <0.8
TP-6/600(d) 0-1' 10/4/2000 30/30 196/208 5.6/4.9 92/59 711/237 1,550/ 867 0.5/0.45 20/20 1.9/2.1

2-3' 10/4/2000 --- --- --- --- --- 54 --- --- ---
4-6' 10/4/2000 --- --- --- --- --- 40 --- --- ---

6-10' 10/4/2000 --- --- --- --- --- 60 --- --- ---
TP-7 0-1' 10/4/2000 10 697 12.3 103 361 796 0.88 8 1.5

2-3' 10/4/2000 --- --- 9 --- --- --- --- --- ---
4-6' 10/4/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/4/2000 --- --- --- --- --- --- --- --- ---
TP-8 0-1' 10/4/2000 <5 235 0.9 33.9 41 31 <0.05 <5 0.3

2-3' 10/4/2000 --- --- --- --- --- --- --- --- ---
TP-8/800 4-6' 10/4/2000 <6/<5 38.4/42.1 0.3/<0.2 17.5/15.7 29.6/47.8 25/26 <0.06/<0.05 <6/<5 <0.4/0.7

6-10' 10/4/2000 --- --- --- --- --- --- --- --- ---
TP-9 0-1' 10/5/2000 40 1,990 59 132 1,260 1,960 0.90 <30 <2

2-3' 10/5/2000 --- --- --- --- --- 20 --- --- ---
4-6' 10/5/2000 <6 224 2.1 24.2 59.9 93 <0.05 <6 <0.4

6-10' 10/5/2000 --- --- --- --- --- --- --- --- ---
TP-10 0-1' 10/5/2000 <5 218 4.2 49.2 217 460 0.54 7 0.5

2-3' 10/5/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/5/2000 <5 61 0.7 32.2 60.3 72 0.07 <5 0.3

6-10' 10/5/2000 <6 49.5 0.4 28.8 29.3 15 <0.06 <6 <0.4
MTCA Method C Industrial
Soil Cleanup Levels (e) 219 245,000 3,500 500(f) 130,000 1,000(f) 1,050 17,500 17,500
Analytes detected in samples at concentrations exceeding respective cleanup levels are shown in bold and italics.
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Sample Sample Sample
Designation Depth Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

TP-11 0-1' 10/5/2000 <5 254 5.7 54.4 157 202 0.27 5 0.3
2-3' 10/5/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/5/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/5/2000 <9 164 <0.3 18.4 31.5 57 0.1 <9 <0.5
TP-12 0-1' 10/5/2000 <5 37.5 3.3 19.4 21.3 17 <0.04 <5 <0.3

2-3' 10/5/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/5/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/5/2000 --- --- --- --- --- --- --- --- ---
TP-13 0-1' 10/5/2000 <5 96 3 49.3 266 167 0.71 <5 1

2-3' 10/5/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/5/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/5/2000 --- --- --- --- --- --- --- --- ---
TP-14 0-1' 10/6/2000 <5 41.8 <0.2 22.2 13 8 <0.05 <5 <0.3

2-3' 10/6/2000 --- --- --- --- --- 560 --- --- ---
4-6' 10/6/2000 --- --- --- --- --- 20 --- --- ---

6-10' 10/6/2000 <6 84.9 2.3 35.3 78.6 152 0.07 <6 <0.4
TP-15 0-1' 10/6/2000 <5 42.6 <0.2 32.8 29.4 79 <0.04 <5 0.3

2-3' 10/6/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/6/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/6/2000 --- --- --- --- --- --- --- --- ---
TP-16/160 0-1' 10/6/2000 40/30 999/592 45/22 105/85 804/1,210 2,590/2,040 1.82/2.19 <30/<30 2/2

2-3' 10/6/2000 --- --- 68 --- --- 8,240 --- --- ---
TP-17 0-1' 10/6/2000 60 272 15 120 2,930 1,470 0.4 <50 <3

2-3' 10/6/2000 --- --- --- --- --- 30 --- --- ---
4-6' 10/6/2000 --- --- --- --- --- 30 --- --- ---

6-10' 10/6/2000 --- --- --- --- --- 20 --- --- ---
TP-18 0-1' 10/10/2000 8 107 3.3 26.3 451 311 0.88 <5 0.9

2-3' 10/10/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/10/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/10/2000 --- --- --- --- --- --- --- --- ---
TP-19 0-1' 10/10/2000 20 111 4 46 1,060 204 1.35 <10 3.4

2-3' 10/10/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/10/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/10/2000 --- --- --- --- --- --- --- --- ---
TP-20 0-1' 10/10/2000 <6 35.9 <0.2 22 17.2 6 <0.06 6 <0.3

TP-20/2000(g) 2-3' 10/10/2000 20/<10 304/292 17/26.2 84/83 6,970/4,350 6,790/10,200 0.94/0.95 <30/<10 <2/2.8
4-6' 10/10/2000 --- --- 1 --- --- 540 --- --- ---

6-10' 10/10/2000 --- --- --- --- --- 230 --- --- ---
MTCA Method C Industrial
Soil Cleanup Levels (e) 219 245,000 3,500 500(f) 130,000 1,000(f) 1,050 17,500 17,500
Analytes detected in samples at concentrations exceeding respective cleanup levels are shown in bold and italics.
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Sample Sample Sample
Designation Depth Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

TP-21 0-1' 10/10/2000 70 1,580 66 574 12,800 6,020 22.4 <30 31
2-3' 10/10/2000 <300 4,190 130 1,080 13,200 7,570 10.2 <300 90
4-6' 10/10/2000 --- --- <1 42 --- 20 --- --- ---

6-10' 10/10/2000 --- --- --- --- --- 50 --- --- ---
TP-22 0-1' 10/10/2000 30 372 51 2,520 13,000 3,180 5.3 <30 36

2-3' 10/10/2000 <60 464 52 913 20,200 3,690 5.1 <60 198
4-6' 10/10/2000 --- --- --- 47 --- 360 --- --- ---

6-10' 10/10/2000 --- --- --- --- --- 80 --- --- ---
TP-23 0-1' 10/11/2000 <5 40.4 <0.2 25.1 21.9 11 <0.04 <5 <0.3

2-3' 10/11/2000 30 376 15.3 127 1,560 1,190 1.21 <10 1.4
4-6' 10/11/2000 --- --- --- --- --- 140 0.19 --- ---

6-10' 10/11/2000 --- --- --- --- --- 130 --- --- ---
TP-24 0-1' 10/11/2000 6 105 2.3 34.3 539 438 0.7 6 0.5

2-3' 10/11/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/11/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/11/2000 --- --- --- --- --- --- --- --- ---
TP-25 0-1' 10/11/2000 <5 52.5 0.3 28.4 151 48 0.14 <5 <0.3

2-3' 10/11/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/11/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/11/2000 --- --- --- --- --- --- --- --- ---
TP-26 0-1' 10/11/2000 <5 47.4 0.3 30.3 21.6 9 <0.05 <5 <0.3

2-3' 10/11/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/11/2000 <6 272 0.2 20.8 40.9 17 <0.05 <6 <0.3

6-10' 10/11/2000 <7 80.1 <0.3 17.3 31.1 13 <0.06 <7 <0.4
TP-27/270 0-1' 10/11/2000 30/40 261/259 6.8/8.4 99/119 577/806 5,000/14,700 1.83/1.62 <10/<10 1.2/1.7

2-3' 10/11/2000 <10 217 6.2 49 3,130 575 1.82 <10 1.3
4-6' 10/11/2000 --- --- --- --- --- --- <0.06 --- ---

6-10' 10/11/2000 --- --- --- --- --- --- --- --- ---
TP-28 0-1' 10/11/2000 20 382 16.5 91 789 1,430 1.56 10 1.5

2-3' 10/11/2000 20 444 16.5 88 3,000 2,340 1.12 <10 1.8
4-6' 10/11/2000 --- --- <1 --- --- <10 <0.05 --- ---

6-10' 10/11/2000 --- --- --- --- --- 7 --- --- ---
TP-29 0-1' 10/12/2000 5 67.9 0.2 29.7 24.6 16 <0.04 <5 <0.3

2-3' 10/12/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/12/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/12/2000 --- --- --- --- --- --- --- --- ---
TP-30 0-1' 10/12/2000 30 733 59.5 108 1,960 2,410 2.06 <10 2.6

2-3' 10/12/2000 20 805 21.2 90 540 1,110 0.57 <10 1.4
4-6' 10/12/2000 --- --- <1 --- --- <10 --- --- ---

6-10' 10/12/2000 --- --- --- --- --- 50 --- --- ---
MTCA Method C Industrial
Soil Cleanup Levels (e) 219 245,000 3,500 500(f) 130,000 1,000(f) 1,050 17,500 17,500
Analytes detected in samples at concentrations exceeding respective cleanup levels are shown in bold and italics.

RI/FS Report, Former Tacoma Metals Facility
October 2001  996098.00



TABLE 4-1
REMEDIAL INVESTIGATION

SOIL ANALYTICAL RESULTS - METALS 
Former Tacoma Metals Facility 

Page 4 of 7

Total Metals (mg/kg)(a)

Sample Sample Sample
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TP-31 0-1' 10/12/2000 <10 558 19.3 58 417 1,040 0.63 <10 1
2-3' 10/12/2000 <10 189 6.4 40 182 387 0.42 <10 0.7
4-6' 10/12/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/12/2000 --- --- --- --- --- --- --- --- ---
TP-32 0-1' 10/12/2000 30 2,010 84 271 3,720 4,470 2.36 <30 3
TP-33 0-1' 10/12/2000 40 3,070 89 353 2,970 6,470 2.91 <30 5

2-3' 10/12/2000 --- --- --- --- --- 4,560 1.69 --- ---
4-6' 10/12/2000 --- --- --- --- --- 10 --- --- ---

6-10' 10/12/2000 --- --- --- --- --- 70 --- --- ---
TP-34/340 0-1' 10/12/2000 <10/<30 196/1,740 4/42 65.6/92 4,030/1,640 1,530/5,100 0.93/1.23 <10/<30 1.6/<2

2-3' 10/12/2000 30 1,400 52 91 1,570 3,990 1.08 <30 <2
4-6' 10/12/2000 --- --- --- --- --- 1,110 <0.05 --- ---

6-10' 10/12/2000 --- --- --- --- --- 40 --- --- ---
TP-35 0-1' 10/13/2000 <10 290 8.4 153 1,260 4,230 0.52 <10 2.2

2-3' 10/13/2000 --- --- --- --- --- 240 --- --- ---
4-6' 10/13/2000 --- --- --- --- --- 30 --- --- ---

6-10' 10/13/2000 --- --- --- --- --- 20 --- --- ---
TP-36 0-1' 10/13/2000 <10 54.5 0.9 31 39.3 36 0.12 <10 <0.6

2-3' 10/13/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/13/2000 <10 31.7 0.5 19 25.3 15 0.06 <10 <0.8
TP-37 0-1' 10/13/2000 30 979 26.6 124 625 1,900 4.18 10 1.1

2-3' 10/13/2000 20 1,630 24.7 112 483 1,630 2.66 <10 <0.6
4-6' 10/13/2000 --- --- <1 --- --- 20 <0.05 --- ---

6-10' 10/13/2000 --- --- --- --- --- 30 --- --- ---
TP-38 0-1' 10/13/2000 60 2,710 125 263 3,320 9,380 14.3 30 6

2-3' 10/13/2000 --- --- --- --- --- 70 0.12 --- ---
4-6' 10/13/2000 --- --- --- --- --- 50 --- --- ---

6-10' 10/13/2000 --- --- --- --- --- 11 --- --- ---
TP-39/390 0-1' 10/13/2000 10/<10 110/134 13.2/16.8 30/27 1,100/107 1,040/ 374 0.21/0.24 <10/<10 <0.8/<0.7

2-3' 10/13/2000 --- --- 10.4 --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/13/2000 --- --- --- --- --- --- --- --- ---
TP-40 0-1' 10/13/2000 60 738 36 670 2,530 3,700 15 <50 4

2-3' 10/13/2000 <30 851 40 212 1,240 2,050 3.19 <30 3
4-6' 10/13/2000 <10 126 3.7 31 94 192 0.22 <10 <0.7

6-10' 10/13/2000 --- --- --- --- --- --- --- --- ---
MTCA Method C Industrial
Soil Cleanup Levels (e) 219 245,000 3,500 500(f) 130,000 1,000(f) 1,050 17,500 17,500
Analytes detected in samples at concentrations exceeding respective cleanup levels are shown in bold and italics.
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TP-41 0-1' 10/16/2000 <30 38 <1 39 20 20 5.5 <30 <2
2-3' 10/16/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/16/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/16/2000 --- --- --- --- --- --- --- --- ---
TP-42 0-1' 10/16/2000 <30 78 2 31 98 130 4.33 <30 <2

2-3' 10/16/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/16/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/16/2000 --- --- --- --- --- --- --- --- ---
TP-43/430 0-1' 10/16/2000 90/80 1,620/1,400 53/54 564/566 5,620/5,000 5,840/9,370 47/41 <30/<30 5/6

2-3' 10/16/2000 80 1,280 46 259 2,520 12,300 21 <30 5
4-6' 10/16/2000 --- --- <1 --- --- 10 <0.04 --- ---

6-10' 10/16/2000 --- --- --- --- --- 70 --- --- ---
TP-44 0-1' 10/13/2000 <10 27.2 0.4 17.2 21.5 13 <0.05 <10 <0.6

2-3' 10/13/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- ---

6-10' 10/13/2000 --- --- --- --- --- --- --- --- ---
TP-45 0-1' 10/16/2000 100 774 30 368 3,560 4,060 47 30 7

2-3' 10/16/2000 --- --- 15 --- --- 950 16 --- ---
4-6' 10/16/2000 --- --- --- --- --- 180 --- --- ---

6'-10' 10/16/2000 --- --- --- --- --- 80 --- --- ---
TP-46 0-1' 10/16/2000 40 302 15 721 1,820 2,100 10.6 <30 69

2-3' 10/16/2000 --- --- 9 104 --- 970 2.88 --- ---
4-6' 10/16/2000 50 1,910 93 93 1,180 4,320 0.83 <30 2

6'-10' 10/16/2000 --- --- --- 0.9 --- 82 --- --- ---
TP-47 0-1' 10/16/2000 <30 33 <1 25 13 <10 <0.05 <30 <2

2-3' 10/16/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/16/2000 --- --- --- --- --- --- --- --- ---

6'-10' 10/16/2000 --- --- --- --- --- --- --- --- ---
TP-48 0-1' 10/17/2000 40 232 8 52 588 630 0.45 <30 <2

2-3' 10/17/2000 --- --- --- --- --- --- --- --- ---
4-6' 10/17/2000 --- --- --- --- --- --- --- --- ---

6'-8.5' 10/17/2000 <70 67 <3 18 45 40 <0.1 <70 <4
TP-49 0-1' 10/17/2000 <30 71 1 33 78 150 0.13 <30 <2

2-3' 10/17/2000 <30 64 <1 20 20 10 <0.05 <30 <2
4-6' 10/17/2000 <30 78 <1 15 20 150 0.44 <30 <2

6'-10' 10/17/2000 <50 51 <2 23 942 430 0.12 <50 <3
MTCA Method C Industrial
Soil Cleanup Levels (e) 219 245,000 3,500 500(f) 130,000 1,000(f) 1,050 17,500 17,500
Analytes detected in samples at concentrations exceeding respective cleanup levels are shown in bold and italics.
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Designation Depth Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver
TP-50/500 0-1' 10/17/2000 <30/<30 208/293 8/18 37/55 1,100/530 380/570 0.49/0.61 <30/<30 <2/<2

2-3' 10/17/2000 <30 69 <1 44 29 150 <0.05 <30 <2
4-6' 10/17/2000 --- --- --- --- --- --- --- --- ---

6'-10' 10/17/2000 --- --- --- --- --- --- --- --- ---
TP-51 0-1' 11/14/2000 <30 73 <1 34 61 100 0.05 <30 <2

2-3' 11/14/2000 --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 --- --- --- --- --- --- --- --- ---

6'-10' 11/14/2000 --- --- --- --- --- --- --- --- ---
TP-52 0-1' 11/14/2000 <20 50 <1.0 27 38.2 38 0.06 <20 <1

2-3' 11/14/2000 --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 --- --- --- --- --- --- --- --- ---

6'-10' 11/14/2000 --- --- --- --- --- --- --- --- ---
TP-53 0-1' 11/14/2000 <30 63 <1 31 40 20 0.05 <30 <2

2-3' 11/14/2000 --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 --- --- --- --- --- --- --- --- ---

6'-10' 11/14/2000 --- --- --- --- --- --- --- --- ---
TP-54 0-1' 11/14/2000 <30 242 8 48 273 410 0.98 <30 <2

2-3' 11/14/2000 --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 --- --- --- --- --- --- --- --- ---

6'-10' 11/14/2000 --- --- --- --- --- --- --- --- ---
TP-55 0-1' 11/14/2000 <30 1,080 29 117 465 1,750 0.83 <30 <2

2-3' 11/14/2000 --- --- 21.1 --- --- 772 --- --- ---
4-6' 11/14/2000 --- --- --- --- --- 106 --- --- ---

6'-10' 11/14/2000 --- --- --- --- --- 70 --- --- ---
TP-56 0-1' 11/14/2000 <30 63 2 31 88 70 0.12 <30 <2

2-3' 11/14/2000 --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 --- --- --- --- --- --- --- --- ---

6'-10' 11/14/2000 --- --- --- --- --- --- --- --- ---
TP-57 0-1' 11/14/2000 60 2,740 70 145 7,410 2,710 0.6 40 <2

2-3' 11/14/2000 --- --- 1.7 --- --- 28 --- --- ---
4-6' 11/14/2000 --- --- --- --- --- 80 --- --- ---

6'-10' 11/14/2000 --- --- --- --- --- 23 --- --- ---
TP-58 0-1' 11/15/2000 <30 45 <1 29 21 <10 0.06 <30 <2

2-3' 11/15/2000 <30 602 17 105 2,070 2,340 62 <30 <2
4-6' 11/15/2000 --- --- <0.5 --- --- 9 --- --- ---

6'-10' 11/15/2000 --- --- --- --- --- 70 --- --- ---
TP-59 0-1' 11/15/2000 40 871 34 173 3,010 2,250 1.55 <30 2

2-3' 11/15/2000 <30 194 9 35 388 350 0.22 <30 <2
4-6' 11/15/2000 --- --- --- --- --- --- --- --- ---

6-10' 11/15/2000 --- --- --- --- --- --- --- --- ---
MTCA Method C Industrial
Soil Cleanup Levels (e) 219 245,000 3,500 500(f) 130,000 1,000(f) 1,050 17,500 17,500
Analytes detected in samples at concentrations exceeding respective cleanup levels are shown in bold and italics.
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Sample Sample Sample
Designation Depth Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

TP-60 0-1' 11/15/2000 50 1,050 30 225 2,330 10,800 77 40 2
2-3' 11/15/2000 <30 1,410 20 99 773 3,260 1.41 <30 <2
4-6' 11/15/2000 --- --- 0.9 --- --- 116 0.08 --- ---

6-10' 11/15/2000 --- --- --- --- --- 49 --- --- ---
TP-61 0-1' 11/15/2000 <30 377 10 53 356 4,180 0.76 <30 <2

2-3' 11/15/2000 <30 352 1 25 40 80 0.23 <30 <2
4-6' 11/15/2000 --- --- --- --- --- --- --- --- ---

6-10' 11/15/2000 --- --- --- --- --- --- --- --- ---
TP-62 0-1' 11/15/2000 <30 201 5 72 208 420 0.92 <30 2

2-3' 11/15/2000 <30 265 11 283 407 800 2.05 <30 <2
4-6' 11/15/2000 --- --- <0.5 --- --- --- <0.04 --- ---

6-10' 11/15/2000 --- --- --- --- --- --- --- --- ---
TP-63 0-1' 11/15/2000 <30 584 38 61 304 700 0.37 <30 <2

2-3' 11/15/2000 <30 637 50 64 299 1,800 0.24 30 <2
4-6' 11/15/2000 --- --- 0.7 --- --- 123 --- --- ---

6-10' 11/15/2000 --- --- --- --- --- 102 --- --- ---
TP-64 0-1' 11/15/2000 <30 163 5 31 459 450 0.98 <30 <2

2-3' 11/15/2000 --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 --- --- --- --- --- --- --- --- ---

6-10' 11/15/2000 --- --- --- --- --- --- --- --- ---
TP-65 0-1' 11/15/2000 <30 58 <1 28 19 <10 0.05 <30 <2

2-3' 11/15/2000 --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 --- --- --- --- --- --- --- --- ---

6-10' 11/15/2000 --- --- --- --- --- --- --- --- ---
MTCA Method C Industrial
Soil Cleanup Levels (e) 219 245,000 3,500 500(f) 130,000 1,000(f) 1,050 17,500 17,500
Analytes detected in samples at concentrations exceeding respective cleanup levels are shown in bold and italics.

Notes
   (a)   Soil samples were analyzed for total metals by EPA Methods 6010/7000 series. 
   (b)    "---"  Sample not tested for selected analyte.
   (c)    "<" denotes analyte was not detected at the indicated reporting limit.
   (d)   Second number signifies analysis of duplicate sample. 
   (e)   MTCA Method C industrial soil cleanup levels are based on CLARC II, dated February 1996. 
   (f)    Method A industrial soil cleanup levels (WAC 173-340-745) used where Method C soil industrial cleanup levels are not available.  
   (g)   TP-20/2000-2-3 was re-analyzed for lead and arsenic due to suspected sample homogeneity issues.  (The re-analysis result is presented in this table).

mg/kg - milligrams per kilogram
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PCBs (mg/kg)(a)

Sample Sample Total 
Designation Depth Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 Aroclor 1232 PCBs(b)

TP-1 0-1' <0.036(c) <0.036 <0.036 0.64 0.50 <0.073 <0.036 1.25
TP-3 0-1' <0.035 <0.035 <0.035 0.17 0.061 <0.070 <0.035 0.336
TP-4 0-1' <0.037 <0.037 1.1 4.7 2.4 <0.073 <0.037 8.3

2-3' <0.035 <0.035 0.390 1.4 0.970 <0.071 <0.035 2.85
TP-5 0-1' <0.036 <0.036 <0.036 <0.036 <0.036 <0.073 <0.036 0.145
TP-6 0-1' <0.036 <0.036 0.110 0.360 0.300 <0.073 <0.036 0.86

2-3' <0.035 <0.035 0.018J 0.050 0.028J <0.069 <0.035 0.183
TP-7 0-1' <0.370 <0.370 4.3 7.7 2.7 <0.740 <0.370 0.186

2-3' <0.036 <0.036 2.1 5.2 1.9 <0.071 <0.036 9.28
TP-9 0-1' <0.040 0.53 <0.040 0.87 1.1 <0.081 <0.040 2.6
TP-10 0-1' <0.037 <0.037 0.56 0.65 0.29 <0.073 <0.037 1.6

2-3' <0.037 <0.037 <0.037 0.045 <0.037 <0.074 <0.037 0.17
TP-11 0-1' <0.036 <0.036 0.52 1.5Y 1.1 <0.073 <0.036 3.21
TP-12 0-1' <0.035 <0.035 0.031J 0.063 0.030J <0.069 <0.035 0.211

2-3' <0.034 <0.034 0.150 0.430 0.170 <0.068 <0.034 0.835
TP-13 0-1' <0.034 <0.034 <0.034 1 2 <0.069 <0.034 3.1
TP-14 0-1' <0.034 <0.034 <0.034 <0.034 <0.034 <0.069 <0.034 0.14

2-3' <0.037 <0.037 0.098Y 0.60 0.26 <0.073 <0.037 1.05
TP-15 0-1' <0.035 <0.035 <0.035 0.043 0.058 <0.070 <0.035 0.206

TP-16/160(d) 0-1' <1.1/<0.040 <1.1/<0.040 1.0J/0.39 3.1/1.9 4.6/2.7 <2.3/<0.080 <1.1/<0.040 11.5/5.09
TP-17 0-1' <0.035 <0.035 0.43 0.67 1.6 <0.071 <0.035 2.79
TP-19 0-1' <0.038 <0.038 <0.038 0.057 0.060 <0.076 <0.038 0.231
TP-20 0-1' <0.035 <0.035 <0.035 0.020J 0.023J <0.070 <0.035 0.148

2-3' <0.036 <0.036 0.180Y 0.970 0.320 <0.072 <0.036 1.56
TP-21 0-1' <0.041 <0.041 1.4 6.9 5.2 <0.082 <0.041 13.6

2-3' <0.040 0.088 <0.040 2.3 1.1 <0.080 <0.040 3.6
TP-22 0-1' <0.042 <0.042 0.43Y 1.4 0.66 <0.083 <0.042 2.59

2-3' <0.041 <0.041 0.520Y 1.3 0.990 <0.083 <0.041 2.91
TP-23 0-1' <0.035 <0.035 <0.035 0.019J 0.020J <0.070 <0.035 0.144
TP-25 0-1' <0.036 <0.036 0.042 0.043 0.048 <0.072 <0.036 0.223

TP-27/270(d) 0-1' <0.038/<0.039 <0.038/<0.039 0.14/0.14 0.53/0.49 0.94/0.93 <0.077/<0.077 <0.038/<0.039 1.7/1.66
TP-29 0-1' <0.036 <0036 <0.036 <0.036 0.024J <0.071 <0.036 0.15
TP-31 0-1' <0.037 <0.037 0.15 0.71 0.76 <0.074 <0.037 1.71
TP-33 0-1' <0.037 <0.037 0.52 1.7 1.2 <0.075 <0.037 3.51

TP-34(e) 0-1' <0.040 <0.040 0.12 0.57 0.5 <0.080 <0.040 1.3
2-3' <0.041 <0.041 0.11 0.51 0.40 <0.081 <0.041 1.12

TP-35 0-1' <0.036 <0.036 <0.036 0.21 0.30 <0.073 <0.036 0.619
TP-36 0-1' <0.037 <0.037 0.031J 0.056 0.060 <0.074 <0.037 0.24
TP-37 0-1' <0.037 <0.037 0.46 1.5 1.3 <0.074 <0.037 3.35

TP-39/390(d) 0-1' <0.035/<0.042 <0.035<0.042 <0.035<0.042 2.7/1.5 <0.035/<0.042 <0.069/<0.084 <0.035/<0.042 2.82/1.65
TP-40 0-1' <0.038 <0.038 3.7Y 18 6 <0.077 <0.038 27.8

2-3' <0.038 <0.038 0.600Y 3.2 1.7 <0.076 <0.038 5.6
MTCA Method C Industrial
Soil Cleanup Levels(f) NA(g) NA NA NA NA NA NA 17
Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics.

RI/FS Report, Former Tacoma Metals Facility
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TABLE 4-2
REMEDIAL INVESTIGATION

SOIL ANALYTICAL RESULTS - PCBs
Former Tacoma Metals Facility

Page 2 of 2

PCBs  (mg/kg)(a)

Sample Sample Total 
Designation Depth Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 Aroclor 1232 PCBs(b)

TP-41 0-1' <0.035 <0.035 <0.035 0.049 0.021J <0.070 <0.035 0.175
TP-43/430(d) 0-1' <0.48/<0.46 <0.48/<0.46 2.6Y/2.2Y 14/11 6.8/5.8 <0.95/<0.92 <0.48/<0.46 23.9/20.2

2-3' <0.47 <0.47 1.9Y 8.1 8.6 <0.93 <0.47 19.8
4-6' <0.036 <0.036 <0.036 0.036J <0.036 <0.072 <0.036 0.162

TP-44 0-1' <0.035 <0.035 <0.035 <0.035 <0.035 <0.070 <0.035 0.14
TP-45 0-1' <0.46 <0.46 1.9Y 12 9.5 <0.92 <0.46 24.6

2-3' <0.88 <0.88 <0.88 7 4.6 <1.8 <0.88 14.26
TP-46 0-1' <0.036 <0.036 0.90Y 8.3 4.3 <0.073 <0.036 13.6

2-3' <0.038 <0.038 <0.038 0.051 <0.038 <0.076 <0.038 0.184
TP-47 0-1' <0.037 <0.037 <0.037 <0.037 <0.037 <0.075 <0.037 0.149
TP-49 0-1' <0.035 <0.035 <0.035 0.190 0.130 <0.070 <0.035 0.425
TP-50 0-1' <0.036 <0.036 0.87 5.3 1.3 <0.071 <0.036 7.6

2-3' <0.037 <0.037 <0.037 0.036J <0.037 <0.073 <0.037 0.165
TP-51 0-1' <0.036 <0.036 0.043 0.14 0.14 <0.072 <0.036 0.413
TP-53 0-1' <0.035 <0.035 <0.035 0.054 0.046 <0.070 <0.035 0.205
TP-55 0-1' <0.036 <0.036 0.83 3 1.5 <0.073 <0.036 5.42
TP-57 0-1' 0.71Y <0.041 1.4 1.2 0.29 <0.082 <0.041 3.68
TP-59 0-1' <0.038 <0.038 13 9.8 2.1 <0.076 <0.038 25

2-3' <0.036 <0.036 0.38 0.55 0.20 <0.072 <0.036 1.22
TP-60 0-1' <0.93 <0.93 <0.93 29 8.3 <1.9 <0.93 40.11

2-3' <0.045 <0.045 0.12Y 1.1 0.58 <0.090 <0.045 1.913
TP-61 0-1' <0.036 <0.036 0.71 1.9 0.83 <0.072 <0.036 3.53
TP-63 0-1' <0.036 <0.036 0.33Y 2.6 0.35 <0.072 <0.036 3.37
TP-65 0-1' <0.036 <0.036 <0.036 0.020J <0.036 <0.071 <0.036 0.146

MTCA Method C Industrial
Soil Cleanup Level(f) NA(g) NA NA NA NA NA NA 17
Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics.

Notes:
(a)   Samples were analyzed for polychlorinated biphenyls (PCBs) by EPA Method 8082.
(b)   The total PCBs were calculated by summing the concentrations of all the probable PCBs.  If a probable PCB was not detected, a value equal to one-half the reporting limit was used.
(c)   "<" denotes analyte was not detected at the indicated reporting limit.
(d)   Duplicate sample.
(e)   Analytical report reads TP-34 as TP-340.
(f)    MTCA Method C industrial soil cleanup levels based on CLARC II, dated February 1996.
(g)   "NA" = No cleanup level available.

Qualifiers:
   J - Indicates as estimated value of analyte found and confirmed by analyst but with low spectral match.
    Y - Indicates raised reporting limit due to background interference.

mg/kg - milligrams per kilogram

RI/FS Report, Former Tacoma Metals Facility
October 2001  996098.00



TABLE 4-3

REMEDIAL INVESTIGATION
SOIL ANALYTICAL RESULTS - PAHs

Former Tacoma Metals Facility

RI/FS Report, Former Tacoma Metals Facility
October 2013  996098.00

 PAHs (mg/kg)(a) cPAHs(mg/kg)(a)(b)

Sample Sample Naphth- Acenaph- Acenaph- Phenan- Anth- Fluoran- Benzo (g,h,i) Benzo (b)- Benzo (k)- Benzo (a)- Indeno (1,2,3- Dibenz (a,h)- Benzo (a)- Total 
Designation Date alene thlyene thene Fluorene threne racene thene Pyrene perylene Chrysene fluoranthene fluoranthene pyrene cd) pyrene anthracene anthracene cPAHs(b)

TP-2-6-10 9/27/2000 440 7.1 240 200 460 380 370 430 34 230 90 110 110 33 17 140 151
TP-5-6-10 10/4/2000 41 19 260 360 750 750 470 400 39 190 93 80 95 35 16 130 132
TP-9-0-1 10/4/2000 0.35 0.014J 0.028 0.028 0.16 0.067 0.27 0.24 0.17 0.28 0.17 0.12 0.14 0.094 0.035 0.15 0.200

TP-10-6-10 10/5/2000 0.011J 0.0068J 0.023 0.014J 0.023 0.014J 0.032M 0.018J 0.041M 0.038 0.036M 0.023MJ 0.025 0.018JM 0.0091MJ 0.020MJ 0.0360
TP-11-6-10 10/5/2000 0.7J 0.16J 1.6 1.4 2.7 0.86M 4.6 2.8 0.55J 1.8 1 0.78J 0.94 0.55J 0.16MJ 1.2 1.33
TP-16-0-1 10/6/2000 0.99 18 1.8 1 2.2 1.8 6.9 6.2 3.5 4.3 4.5 5.6 7 3.8 1.4 3.8 8.95
TP-27-0-1 10/11/2000 0.08 0.025 0.011MJ 0.011J 0.13 0.034 0.15 0.19 0.22 0.27 0.19 0.12 0.14 0.16 0.048 0.11 0.206
TP-30-2-3 10/12/2000 0.14 0.11 0.053J 0.091 0.5 0.2 0.84 0.95 0.49 1.9 0.82 0.44 0.52 0.38 0.12 0.5 0.765
TP-33-0-1 10/12/2000 0.31 0.067J 0.075 0.097 0.51 0.17 0.6 0.94 0.49 0.65 0.46 0.39 0.49 0.34 0.12 0.36 0.664
TP-34-2-3 10/12/2000 0.95 0.1 1.9 0.91 4.3 1.3 4.7 4 0.93 4.2 2 1.1 1.3 0.79 0.24 1.9 1.95
TP-37-2-3 10/13/2000 0.3 0.094 0.078 0.2 1.1 0.34 1.9 2 1.2 1.2 1.1 0.75 1 0.87 0.27 0.81 1.39
TP-38-0-1 10/13/2000 0.3 0.24 0.59 0.51 4.2 1 5.1 4.9 2 3.2 2 2.1 2.4 2 0.59 2.5 3.35
TP-40-0-1 10/13/2000 0.98 3.8 0.74 1.4 17 4.7 43 51 13 41 24 23 28 14 4.8 33 38.3
TP-43-2-3 10/16/2000 0.29 0.34 0.31 0.25 2.3 0.83 3.6 2.6 1.3 2.2 1.5M 1.4 1.7 1.1 0.44 1.6 2.33
TP-46-4-6 10/16/2000 0.21 0.055J 0.055J 0.063J 0.35 0.11 0.62 0.43 0.35 0.45 0.3M 0.3M 0.31M 0.2 0.094 0.25 0.429
TP-49-6-10 10/17/2000 8.4 16 440 390 1,300 250 810 620 38 230 73 54 82 31 14M 150 117
TP-55-6-10 11/14/2000 <1.3(c) <1.3 3.9 3.6 7.0 1.4 4.6 3.1 <1.3 1.7M <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 0.992
TP-57-0-1 11/14/2000 0.68 <0.081 <0.081 <0.081 0.26 <0.081 0.53 0.63 0.31M 0.32M 0.31M 0.22 0.25 0.19 <0.081 0.22 0.351
TP-61-2-3 11/15/2000 2.8 0.67 0.68M 1.7 7.2 2.5M 9.3 7.8 1.1 4.9 2.9 2.7 2.9 1.6 0.61M 4.1 4.14

MTCA Method C Industrial
Soil Cleanup Level(d) 1.40E+05 NA(e) 2.10E+05 1.40E+05 NA 1.05E+06 1.40E+05 1.05E+05 NA 18 18 18 18 18 18 18 18
Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics.

Notes:
   (a)  Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270B GC/MS-SIM.
   (b)  Total cPAHs were calculated using the toxicity equivalency factor (TEF) methodology described in MTCA [WAC 173-340-708(8)(e)].  
          For non-detected cPAH analytes, the TEF factor (listed below) was applied to a value of one-half the laboratory reporting limit prior to summation.

TEF = 1.0 for benzo(a)pyrene
TEF = 0.1 for benzo(a)anthracene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, benzo(a)-fluoranththene, and benzo(k)- fluoranththene
TEF = 0.01 for chrysene

   (c)  "<" denotes analyte was not detected at the indicated reporting limit.
   (d)  MTCA Method C industrial soil cleanup levels based on CLARC II, dated February 1996.  
   (e)  "NA" = No cleanup level is available.
   mg/kg = milligrams per kilogram

Qualifiers:
   M - Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match.
   J -  Indicates an estimated concentration when the value is less than the calculated reporting limit.

NOTE:  This table was upated in July 2013 at Ecology's request based on the revised methodology (i.e., TEF summation) for calculation of total cPAHs which was not required when the original RI/FS was 
performed.  No values other than total cPAHs were revised from the orginal table produced in October 2001.



TABLE 4-4

REMEDIAL INVESTIGATION
SOIL ANALYTICAL RESULTS - TPHs AND VOCs

Former Tacoma Metals Facility

Page 1 of 6

Volatile Organic Compounds (µg/kg)(b)

Sample Sample Collection TPH-Diesel TPH- Benzene Toluene Ethyl- Total(c) Acetone 1,1-Di- 1,1-Di- Cis-1,2-di- Chloro- 2-Butanone 1,1,1-Tri- Trichloro- Tetrachloro- 1,1,2-Tri- 1,3,5-Tri- 1,2,4-Tri- Hexa- 4-Isopropyl- Isopropy-
Designation  Depth (ft) Date motor oil benzene Xylenes chloro- chloro- chloro- form chloro- ethene ethene chloro- methyl- methyl- chlorobut- toluene Styrene Naphthalene benzene

ethene ethane ethene ethane fluoroethane benzene benzene adiene

TP-1 0-1' 9/27/2000 560 1,200 ---(d) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 9/27/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 9/27/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 9/27/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-2 0-1' 9/27/2000 130 400 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 9/27/2000 1,700 1,200 3.6 120 6 14.4 200B <1.2(e) <1.2 <1.2 <1.2 47 <1.2 <1.2 <1.2 <1.2 3 7.1 <6 <1.2 2.4 120 <1.2
4-6' 9/27/2000 2,900 1,700 58 850 140 410 460B <1.5 <1.5 <1.5 <1.5 120 <1.5 <1.5 <1.5 <1.5 520 1,400 <7.3 91 12M 120,000 55
6-10' 9/27/2000 10,000 2,100 73 430 870 3,600 940J <1.6 <1.6 <1.6 <1.6 110 <1.6 <1.6 <1.6 <1.6 2,800 6,200 <7.9 1,600 <1.6 390,000 480

TP-3 0-1' 9/27/2000 14 26 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 9/27/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 9/27/2000 1,300 1,200 <1.8 830 <1.8 <38 530 <1.8 <1.8 <1.8 <1.8 73 <1.8 <1.8 <1.8 <1.8 <19 <19 <9.2 <1.8 <19 130 <1.8
6-10' 9/27/2000 280 240 <3.3 8 4.60 27 200 <3.3 <3.3 <3.3 <3.3 27 <3.3 <3.3 <3.3 <3.3 18 42 <17 27 <3.3 210 12

TP-4 0-1' 9/27/2000 270 530 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 9/27/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 9/27/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 9/27/2000 67 31 <1.7 7.30 <1.7 <3.4 <8.6 <1.7 <1.7 <1.7 <1.7 <8.6 <1.7 <1.7 <1.7 <1.7 <1.7 <1.7 <8.6 <1.7 <1.7 8.60 <1.7

TP-5 0-1' 10/4/2000 18 21 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/4/2000 81 75 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/4/2000 2,000 2,300 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/4/2000 23,000 8,600 <230 1,200 <230 <230 <1,200 <230 <230 <230 <230 <1,200 <230 <230 <230 <230 360 660 <1,200 750 <230 26,000 <230

TP-6/600(f) 0-1' 10/4/2000 160/190 210/220 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/4/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/4/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/4/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-7 0-1' 10/4/2000 330 760 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/4/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/4/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/4/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-8 0-1' 10/4/2000 440 1,200 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/4/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-8/800(f) 4-6' 10/4/2000 32/34 49/70 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/4/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-9 0-1' 10/4/2000 1,900 3,000 <140 98J <140 <140 <700 <140 <140 <140 <140 <700 <140 <140 <140 <140 490 220 <700 74J <140 710 <140
2-3' 10/4/2000 54 72 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/4/2000 160 250 <7.0 130 <7.0 <7.0 <35 <7.0 <7.0 <7.0 <7.0 <35 <7.0 <7.0 <7.0 <7.0 6.9J 6.8J <35 <7.0 <7.0 <35 <7.0
6-10' 10/4/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-10 0-1' 10/4/2000 64 260 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/5/2000 43 280 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/5/2000 440 2,000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/5/2000 1,400 8,700 <150 1,800 <150 <150 <770 <150 <150 <150 <150 <770 <150 <150 <150 <150 <150 <150 <770 <150 <150 <770 <150

TP-11 0-1' 10/5/2000 800 2,400 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/5/2000 440 540 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/5/2000 870 610 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/5/2000 3,900 8,500 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-12 0-1' 10/5/2000 17 17 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/5/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/5/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/5/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

MTCA Method C Industrial(g)

Soil Cleanup Levels 2,000(h) 2,000(h) 4.53E+06 7.00E+08 3.50E+08 7.00E+09 3.50E+08 2.19E+05 3.50E+08 3.50E+07 2.15E+07 NA(i) 3.15E+09 1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA
Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics.

TPHs (mg/kg)(a)

RI/FS Report, Former Tacoma Metals Facility
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TABLE 4-4

REMEDIAL INVESTIGATION
SOIL ANALYTICAL RESULTS - TPHs AND VOCs

Former Tacoma Metals Facility

Page 2 of 6

Volatile Organic Compounds (µg/kg)(b)

Sample Sample Collection TPH-Diesel TPH- Benzene Toluene Ethyl- Total(c) Acetone 1,1-Di- 1,1-Di- Cis-1,2-di- Chloro- 2-Butanone 1,1,1-Tri- Trichloro- Tetrachloro- 1,1,2-Tri- 1,3,5-Tri- 1,2,4-Tri- Hexa- 4-Isopropyl- Isopropy-
Designation  Depth (ft) Date motor oil benzene Xylenes chloro- chloro- chloro- form chloro- ethene ethene chloro- methyl- methyl- chlorobut- toluene Styrene Naphthalene benzene

ethene ethane ethene ethane fluoroethane benzene benzene adiene

TPHs (mg/kg)(a)

TP-13 0-1' 10/5/2000 27 59 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/5/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/5/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/5/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-14 0-1' 10/6/2000 <5.2 15 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/6/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/6/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/6/2000 48 110 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-15 0-1' 10/6/2000 13 30 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/6/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/6/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/6/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-16/160(f) 0-1' 10/6/2000 2,600/ 300 2,500/ 890 <9.9/<9.1 720/380 15/<9.1 20/<9.1 140B/<45 <9.9/<9.1 <9.9/<9.1 <9.9/<9.1 <9.9/<9.1 <49/<45 <9.9/<9.1 <9.9/<9.1 <9.9/<9.1 <9.9/<9.1 83/<9.1 90/<9.1 <49/<45 44/<9.1 <9.9/<9.1 400Y/<45 <9.9/<9.1
2-3' 10/6/2000 940 1,400 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-17 0-1' 10/6/2000 300 1,200 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/6/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/6/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/6/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-18 0-1' 10/10/2000 55 160 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-19 0-1' 10/10/2000 75 220 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-20 0-1' 10/10/2000 <5.2 <10 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
TP-20/2000(f) 2-3' 10/10/2000 130/140 380/410 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4-6' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-21 0-1' 10/10/2000 200 660 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/10/2000 100 240 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-22 0-1' 10/10/2000 60 250 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/10/2000 48 170 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/10/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-23 0-1' 10/11/2000 <5.2 17 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/11/2000 260 970 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-24 0-1' 10/11/2000 28 130 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

MTCA Method C Industrial(g)

Soil Cleanup Levels 2,000(h) 2,000(h) 4.53E+06 7.00E+08 3.50E+08 7.00E+09 3.50E+08 2.19E+05 3.50E+08 3.50E+07 2.15E+07 NA(i) 3.15E+09 1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA
Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics.
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Volatile Organic Compounds (µg/kg)(b)

Sample Sample Collection TPH-Diesel TPH- Benzene Toluene Ethyl- Total(c) Acetone 1,1-Di- 1,1-Di- Cis-1,2-di- Chloro- 2-Butanone 1,1,1-Tri- Trichloro- Tetrachloro- 1,1,2-Tri- 1,3,5-Tri- 1,2,4-Tri- Hexa- 4-Isopropyl- Isopropy-
Designation  Depth (ft) Date motor oil benzene Xylenes chloro- chloro- chloro- form chloro- ethene ethene chloro- methyl- methyl- chlorobut- toluene Styrene Naphthalene benzene

ethene ethane ethene ethane fluoroethane benzene benzene adiene

TPHs (mg/kg)(a)

TP-25 0-1' 10/11/2000 58 380 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-26 0-1' 10/11/2000 6.4 15 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/11/2000 120 470 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/11/2000 26 78 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-27/270(f) 0-1' 10/11/2000 610/670 2,000/2,200 <5.7/<5.0 320/270 <5.7/<5.0 <11.4/<10 <28/<25 <5.7/<5.0 <5.7/<5.0 <5.7/<5.0 <5.7/<5.0 <28/<25 <5.7/<5.0 <5.7/<5.0 <5.7/<5.0 <5.7/<5.0 <5.7/<5.0 <5.7/<5.0 <28/<25 <5.7/<5.0 <5.7/<5.0 <28/<25 <5.7/<5.0
2-3' 10/11/2000 120 430 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-28 0-1' 10/11/2000 190 940 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/11/2000 930 1,000 <5.5 150 <5.5 <11 <28 <5.5 <5.5 <5.5 <5.5 <28 <5.5 <5.5 <5.5 <5.5 <5.5 <5.5 <28 <5.5 <5.5 <28 <5.5
4-6' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/11/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-29 0-1' 10/12/2000 39 320 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/12/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/12/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/12/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-30 0-1' 10/12/2000 330 1,800 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/12/2000 700 2,500 <4.8 640 <4.8 16.4 130 <4.8 <4.8 <4.8 <4.8 <24 <4.8 <4.8 <4.8 <4.8 150 180 <24 <4.8 <4.8 <24 35
4-6' 10/12/2000 8.5 15 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/12/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-31 0-1' 10/12/2000 490 1,300 <4.7 640 <4.7 <9.4 92 <4.7 <4.7 <4.7 <4.7 <23 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 <23 7.6 <4.7 <23 <4.7
2-3' 10/12/2000 290 610 <5.5 170 <5.5 6.6 76 <5.5 <5.5 <5.5 <5.5 <27 <5.5 <5.5 <5.5 <5.5 14 22 <27 <5.5 <5.5 <27 <5.5
4-6' 10/12/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/12/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-32 0-1' 10/12/2000 450 1,700 <5.1 780 <5.1 13.7 300 <5.1 <5.1 <5.1 <5.1 45 <5.1 <5.1 <5.1 <5.1 9 12 <25 <5.1 <5.1 <25 <5.1
TP-33 0-1' 10/12/2000 970 2,000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

2-3' 10/12/2000 420 1,000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/12/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/12/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-34/340(f) 0-1' 10/12/2000 350/460 1,100/1,400 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/12/2000 710 2,600 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/12/2000 59 160 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/12/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-35 0-1' 10/13/2000 190 350 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-36 0-1' 10/13/2000 15 56 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 280 220 <4.3 84 3.0J <8.6 30B <4.3 <4.3 <4.3 <4.3 <22 <4.3 <4.3 <4.3 <4.3 10 6.2 <22 7.4 <4.3 150 2.2J

MTCA Method C Industrial(g)

Soil Cleanup Levels 2,000(h) 2,000(h) 4.53E+06 7.00E+08 3.50E+08 7.00E+09 3.50E+08 2.19E+05 3.50E+08 3.50E+07 2.15E+07 NA(i) 3.15E+09 1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA
Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics.
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Volatile Organic Compounds (µg/kg)(b)

Sample Sample Collection TPH-Diesel TPH- Benzene Toluene Ethyl- Total(c) Acetone 1,1-Di- 1,1-Di- Cis-1,2-di- Chloro- 2-Butanone 1,1,1-Tri- Trichloro- Tetrachloro- 1,1,2-Tri- 1,3,5-Tri- 1,2,4-Tri- Hexa- 4-Isopropyl- Isopropy-
Designation  Depth (ft) Date motor oil benzene Xylenes chloro- chloro- chloro- form chloro- ethene ethene chloro- methyl- methyl- chlorobut- toluene Styrene Naphthalene benzene

ethene ethane ethene ethane fluoroethane benzene benzene adiene

TPHs (mg/kg)(a)

TP-37 0-1' 10/13/2000 810 2,100 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 970 2,800 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 60 84 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-38 0-1' 10/13/2000 1,400 2,700 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 68 88 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-39/390(f) 0-1' 10/13/2000 81/83 340/350 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-40 0-1' 10/13/2000 1,100 2,300 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 670 1,600 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 100 230 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-41 0-1' 10/13/2000 <5.2 16 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-42 0-1' 10/13/2000 42 130 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-43/430(f) 0-1' 10/13/2000 1,000/1,000 2,500/2,800 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 1,500 3,400 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 <5.3 <11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-44 0-1' 10/13/2000 19 28 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/13/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-45 0-1' 10/16/2000 450 1,100 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/16/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/16/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/16/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-46 0-1' 10/16/2000 140 450 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/16/2000 170 510 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/16/2000 1,000 2,700 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/16/2000 45 150 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-47 0-1' 10/16/2000 6.2 <11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/16/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/16/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/16/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

MTCA Method C Industrial(g)

Soil Cleanup Levels 2,000(h) 2,000(h) 4.53E+06 7.00E+08 3.50E+08 7.00E+09 3.50E+08 2.19E+05 3.50E+08 3.50E+07 2.15E+07 NA(i) 3.15E+09 1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA
Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics.

RI/FS Report, Former Tacoma Metals Facility
October 2001  996098.00
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Volatile Organic Compounds (µg/kg)(b)

Sample Sample Collection TPH-Diesel TPH- Benzene Toluene Ethyl- Total(c) Acetone 1,1-Di- 1,1-Di- Cis-1,2-di- Chloro- 2-Butanone 1,1,1-Tri- Trichloro- Tetrachloro- 1,1,2-Tri- 1,3,5-Tri- 1,2,4-Tri- Hexa- 4-Isopropyl- Isopropy-
Designation  Depth (ft) Date motor oil benzene Xylenes chloro- chloro- chloro- form chloro- ethene ethene chloro- methyl- methyl- chlorobut- toluene Styrene Naphthalene benzene

ethene ethane ethene ethane fluoroethane benzene benzene adiene

TPHs (mg/kg)(a)

TP-48 0-1' 10/17/2000 130 290 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 10/17/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 10/17/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

6-8.5' 10/17/2000 630 870 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
TP-49 0-1' 10/17/2000 220 1,500 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

2-3' 10/17/2000 29 50 <1.1 3.7 <1.1 <2.2 <5.7 <1.1 <1.1 <1.1 <1.1 <5.7 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <5.7 <1.1 <1.1 <5.7 <1.1
4-6' 10/17/2000 11,000 4,000 <9.0 1,600 27 78 510 <9.0 <9.0 <9.0 <9.0 120 <9.0 <9.0 <9.0 <9.0 580 950 <45 200 <7.8 16,000 17
6-10' 10/17/2000 14,000 2,900 <22 270 24 142 530 <22 <22 <22 <22 120 <22 <22 <22 <22 490 820 <110 250 <22 8,800 39

TP-50/500(f) 0-1' 10/17/2000 90/110 190/230 1.2/1.3 430/610 <1.1/<1.1 <2.2/<2.2 90/94 <1.1/<1.1 <1.1/<1.1 <1.1/<1.1 <1.1/<1.1 12/12 <1.1/<1.1 <1.1/<1.1 <1.1/<1.1 <1.1/<1.1 <1.1/<1.1 <1.1/<1.1 <5.4/<5.7 <1.1/<1.1 <1.1/<1.1 <5.4/<5.7 <1.1/<1.1
2-3' 10/17/2000 39 54 <10 270 <1.1 <2.2 49 <1.1 <1.1 <1.1 <1.1 <5.6 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <5.6 <1.1 <1.1 <5.6 <1.1
4-6' 10/17/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 10/17/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-51 0-1' 11/14/2000 35B 100 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-8' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-52 0-1' 11/14/2000 86B 440 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 240 140 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/14/2000 730 870 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-53 0-1' 11/14/2000 690B 700 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-54 0-1' 11/14/2000 160B 310 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-55 0-1' 11/14/2000 1,700B 6,300 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/14/2000 2,000 8,000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 1,700 6,500 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/14/2000 2,400 12,000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-56 0-1' 11/14/2000 16B 54 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/14/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-57 0-1' 11/14/2000 2,200B 4,700 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/14/2000 66 98 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/14/2000 170 200 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/14/2000 88 350 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-58 0-1' 11/15/2000 11B <10 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

MTCA Method C Industrial(g)

Soil Cleanup Levels 2,000(h) 2,000(h) 4.53E+06 7.00E+08 3.50E+08 7.00E+09 3.50E+08 2.19E+05 3.50E+08 3.50E+07 2.15E+07 NA(i) 3.15E+09 1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA
Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics.
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Volatile Organic Compounds (µg/kg)(b)

Sample Sample Collection TPH-Diesel TPH- Benzene Toluene Ethyl- Total(c) Acetone 1,1-Di- 1,1-Di- Cis-1,2-di- Chloro- 2-Butanone 1,1,1-Tri- Trichloro- Tetrachloro- 1,1,2-Tri- 1,3,5-Tri- 1,2,4-Tri- Hexa- 4-Isopropyl- Isopropy-
Designation  Depth (ft) Date motor oil benzene Xylenes chloro- chloro- chloro- form chloro- ethene ethene chloro- methyl- methyl- chlorobut- toluene Styrene Naphthalene benzene

ethene ethane ethene ethane fluoroethane benzene benzene adiene

TPHs (mg/kg)(a)

TP-59 0-1' 11/15/2000 520B 1,200 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-60 0-1' 11/15/2000 980B 1,700 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-61 0-1' 11/15/2000 3,700B 1,900 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/15/2000 8,500B 2,300 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 120 87 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-62 0-1' 11/15/2000 320B 910 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-63 0-1' 11/15/2000 340B 1,100 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/15/2000 860B 2,100 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 240 640 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-64 0-1' 11/15/2000 150B 330 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TP-65 0-1' 11/15/2000 <5.3 <11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2-3' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4-6' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
6-10' 11/15/2000 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

MTCA Method C Industrial(g)

Soil Cleanup Levels 2,000(h) 2,000(h) 4.53E+06 7.00E+08 3.50E+08 7.00E+09 3.50E+08 2.19E+05 3.50E+08 3.50E+07 2.15E+07 NA(i) 3.15E+09 1.19E+04 2.57E+06 NA NA NA 7.00E+05 NA 4.38E+06 1.40E+05 NA

Analytes detected in samples at concentrations exceeding cleanup levels or comparison values are shown in bold and italics.

Notes:
(a)   Total diesel- and motor oil-range hydrocarbons were analyzed by Ecology Method NWTPH-Diesel (Extended).
(b)   Samples were analyzed for volatile organic compounds (VOCs) by EPA Method 8260.
(c)   Total xylenes were calculated by summing the concentrations of m,p- and o-xylene isomers.
(d)   "---" = Sample not tested for selected analyte.
(e)   "<" denotes analyte was not detected at the indicated reporting limit.
(f)    Duplicate sample.  
(g)   MTCA Method C industrial soil cleanup levels are based on CLARC II, dated February 1996.  
(h)   Total petroleum hydrocarbon (TPH) screening level.  Samples exceeding the screening level were evaluated using Ecology's TPH Interim Policy for compliance with MTCA standards (Ecology 1997a).
(i)    "NA" =  No cleanup level is available.

Qualifiers:
     J - Indicates an estimated value below the calculated detection limit.
    B - Indicates compound also detected in method blank.

mg/kg - milligrams per kilogram
µg/kg - micrograms per kilogram
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TABLE 4-5

SUMMARY OF EXTRACTABLE PETROLEUM HYDROCARBONS ANALYTICAL RESULTS
Former Tacoma Metals Facility

Sample Designation
TP-2-6-10 TP-5-6-10 TP-9-0-1 TP-10-6-10 TP-11-6-10 TP-16-0-1 TP-27-0-1 TP-30-2-3 TP-33-0-1 TP-34-2-3

Analytes
EXTRACTABLE PETROLEUM
HYDROCARBONS (mg/kg)(a)

Aliphatics
C8-C10 <50(b) <65.9 <50 <50 <50 <20 <50 <50 <50 <50

C10-C12 <50 <65.9 137 <50 <50 96 <50 <50 <50 <50
C12-C16 150 419 145 <50 241 280 137 <50 85.5 <50
C16-C21 122 442 463 231 1,830 145 133 202 366 94.1
C21-C34 150 278 2,290 4,580 6,720 475 1,250 1,980 1,200 740

Aromatics
C10-C12 376 73.2 <50 <50 <5 36 <50 <50 <50 <50
C12-C16 1,260 2,300 <50 <50 <50 106 <50 <50 <50 <50
C16-C21 3,030 5,590 88.8 <50 178 208 <50 53 75.6 <50
C21-C34 3,280 4,950 396 468 761 438 389 295 309 199

                                                          Sample Designation
TP-37-2-3 TP-38-0-1 TP-40-0-1 TP-43-2-3 TP-46-4-6 TP-49-6-10 TP-55-6-10 TP-57-0-1 TP-61-2-3

Analytes
EXTRACTABLE PETROLEUM
HYDROCARBONS (mg/kg)(a)

Aliphatics
C8-C10 <10 <50 <20 <50 <50 <119 <28 <50 <10

C10-C12 <10 <50 <20 <50 <50 <119 <28 <50 12
C12-C16 20 <50 <20 <50 <50 319 151 <50 695
C16-C21 163 106 151 339 304 243 1,540 386 3,160
C21-C34 925 948 861 1,520 2,120 172 10,100 2,430 1,190

Aromatics
C10-C12 <10 <50 <20 <50 <50 <119 <28 <50 <10
C12-C16 19 <50 41.8 55.7 <50 1,960 93 <50 65
C16-C21 95 71.2 265 267 74.6 4,270 308 94 521
C21-C34 559 360 632 670 521 3,260 3,360 676 495

   Notes:
   (a)    Results for analysis of extractable petroleum hydrocarbons (EPHs) by methods identified in Ecology's TPH Interim Policy, dated January 1997.
   (b)    "<" denotes analyte was not detected at the indicated reporting limit.

   mg/kg - milligrams per kilogram
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TABLE 4-6

SUMMARY OF TPH INTERIM POLICY CALCULATIONS
Former Tacoma Metals Facility

Total Carcinogenic           Concentration at Well
Sample Hazard Index  Risk Factor DF=20(a) DF=1(b)

TP-2-6-10 0.08 4.06E-04 --- 3.2
TP-5-6-10 0.13 3.55E-04 --- 1.8
TP-9-0-1 0.01 5.50E-07 0.0 ---

TP-10-6-10 0.01 7.47E-08 --- 4.2
TP-11-6-10 0.02 3.38E-06 --- 0.0
TP-16-0-1 0.01 1.69E-05 0.1 ---
TP-27-0-1 0.00 5.77E-07 0.0 ---
TP-30-2-3 0.00 2.60E-06 0.1 ---
TP-33-0-1 0.01 1.56E-06 0.0 ---
TP-34-2-3 0.00 6.41E-06 0.0 ---
TP-37-2-3 0.01 3.34E-06 0.0 ---
TP-38-0-1 0.00 8.23E-06 0.0 ---
TP-40-0-1 0.01 9.33E-05 0.0 ---
TP-43-2-3 0.01 5.53E-06 0.0 ---
TP-46-4-6 0.01 1.06E-06 0.0 ---

TP-49-6-10 0.09 3.53E-04 --- 1.7
TP-55-6-10 0.04 3.12E-06 --- 0.2
TP-57-0-1 0.01 8.62E-07 0.0 ---
TP-61-2-3 0.03 1.10E-05 0.0 ---

Exceedence Levels 1 1x10E-05 1 mg/l 1 mg/l

Notes:
   (a)  Dilution factor (DF) of 20 was used to evaluate samples collected from above the saturated or groundwater
          smear zone.
   (b)  Dilution factor (DF) of 1 was used to evaluate samples collected from the groundwater smear zone.

mg/l - milligrams per liter
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 TABLE 4-7

REMEDIAL INVESTIGATION
SOIL ANALYTICAL RESULTS - TNT/DNT

Former Tacoma Metals Facility

TNT/DNT (mg/kg)(a)

Sample Sample Sample 2,4-Dinitri- 2,6-Dinitro- 2,4,6-Trinitro- 4-Amino-2,6- 2-Amino-4,6-
Designation Depth Date toluene toluene toluene Dinitrotoluene Dinitrotoluene

TP-39 0-1' 10/13/2000 <50(b) <50 <50 <50 <50
TP-390(c) 0-1' 10/13/2000 <50 <50 <50 <50 <50

TP-39 2-3' 10/13/2000 <50 <50 <50 <50 <50
TP-39 4-6' 10/13/2000 <50 <50 <50 <50 <50
TP-39 6-10' 10/13/2000 <50 <50 <50 <50 <50
TP-44 0-1' 10/13/2000 <50 <50 <50 <50 <50

MTCA Method C Industrial
Soil Cleanup Levels (d) 7,000 3,500 N/A(e) N/A N/A

Notes

   (a)    Samples were analyzed for trinitrotoluene/dinitrotoluene (TNT/DNT) by EPA Method 8330.
   (b)    "<" denotes analyte was not detected at the indicated reporting limit.
   (c)    Duplicate sample.
   (d)    MTCA Method C industrial soil cleanup levels are based on CLARC II, dated February 1996.
   (e)    "NA" = No cleanup level available.

mg/kg - milligrams per kilogram
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TABLE 4-8A

REMEDIAL INVESTIGATION
SPLP AND TCLP ANALYTICAL RESULTS - METALS(a) 

Former Tacoma Metals Facility

Sample Designation/Depth
Analyte Analysis TP-1-0-1 TP-14-6-10 TP-16-2-3 TP-21-2-3 TP-22-2-3 TP-33-2-3 TP-38-0-1 TP-39-0-1 TP-40-2-3 TP-43-2-3 TP-45-0-1 TP-55-0-1 TP-60-0-1 TP-61-0-1 Criteria

Arsenic Total (mg/kg) 40 <6(b) ---(c) <300 <60 --- 60 10 <30 80 100 <30 50 <30 219(d)

TCLP (mg/l) --- --- --- --- --- --- --- --- --- --- <0.05 --- --- --- 5.0(e)

SPLP (mg/l) --- --- --- --- --- --- --- --- --- --- <0.05 --- --- --- NA(f)

Barium Total (mg/kg) 290 84.9 --- 4,190 464 --- 2,710 110 851 1,280 774 1,080 1,050 377 245,000(d)

TCLP (mg/l) --- --- --- 6.99 --- --- --- --- --- --- --- --- --- --- 100.0(e)

SPLP (mg/l) --- --- --- 0.672 --- --- --- --- --- --- --- --- --- --- NA
Cadmium Total (mg/kg) 8.5 2.3 68 130 52 --- 125 13.2 40 46 30 29 30 10 3,500(d)

TCLP (mg/l) --- --- --- 0.94 --- --- --- --- --- --- --- --- --- --- 1.0(e)

SPLP (mg/l) --- --- --- <0.002 --- --- --- --- --- --- --- --- --- --- NA
Chromium Total (mg/kg) 76 35.3 --- 1,080 913 --- 263 30 212 259 368 117 225 53 500(g)

TCLP (mg/l) --- --- --- <0.05 --- --- --- --- --- --- --- --- --- --- 1.0(e)

SPLP (mg/l) --- --- --- <0.005 --- --- --- --- --- --- --- --- --- --- NA
Copper Total (mg/kg) 873 78.6 --- 13,200 20,200 --- 3,320 1,100 1,240 2,520 3,560 465 2,330 356 130,000(d)

TCLP (mg/l) --- --- --- --- 66.2 --- --- --- --- --- --- --- --- --- NA
SPLP (mg/l) --- --- --- --- 0.005 --- --- --- --- --- --- --- --- --- NA

Lead Total (mg/kg) 2,230 152 8,240 7,570 3,690 4,560 9,380 1,040 2,050 12,300 4,060 1,750 10,800 4,180 1,000(g)

TCLP (mg/l) 11.7 <0.1 3.3 74.7 --- 22.4 20.6 0.13 6.9 63.6 --- 26.5 --- 12.2 5.0(e)

SPLP (mg/l) <0.02 --- --- --- --- 0.03 <0.02 0.03 --- --- --- 0.07 NA
Mercury Total (mg/kg) 1.53 0.07 --- 10.2 5.1 1.69 14.3 0.21 3.19 21 47 0.83 77 0.76 1,050(d)

TCLP (mg/l) --- --- --- --- --- --- --- --- --- --- --- --- 0.0005 --- 0.2(e)

SPLP (mg/l) --- --- --- --- --- --- --- --- --- --- --- --- 0.0021 --- NA
Selenium Total (mg/kg) <10 <6 --- <300 <60 --- 30 <10 <30 <30 30 <30 40 <30 17,500(d)

TCLP (mg/l) --- --- --- --- --- --- --- --- --- --- --- --- <0.2 --- 1.0(e)

SPLP (mg/l) --- --- --- --- --- --- --- --- --- --- --- --- <0.05 --- NA
Silver Total (mg/kg) 1.4 <0.4 --- 90 198 --- 6 <0.8 3 5 7 <2 2 <2 17,500(d)

TCLP (mg/l) --- --- --- --- <0.02 --- --- --- --- --- --- --- --- --- 5.0(e)

SPLP (mg/l) --- --- --- --- <0.003 --- --- --- --- --- --- --- --- --- NA

Analytes detected in samples at concentrations exceeding criteria are shown in bold and italics.

Notes:
   (a)  Samples were analyzed for TCLP and SPLP Metals by EPA Methods 1311/1312/6010.
   (b)  "<" denotes analyte was not detected at the indicated reporting limit.
   (c)  "---"  Sample not tested for selected analyte.
   (d)  MTCA Method C industrial soil cleanup levels are based on CLARC II, dated February 1996.
   (e)  Toxicity characteristics based on Dangerous Waste Criteria (WAC 173-303-100).
   (f)   "NA" = No criteria available. 
   (g)  Method A industrial soil cleanup levels (WAC 173-340-745) used where Method C industrial soil cleanup levels are not available.

mg/kg - milligrams per kilogram
mg/l - milligrams per liter
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TABLE 4-8B

REMEDIAL INVESTIGATION
SPLP AND TCLP ANALYTICAL RESULTS - PAHs 

 Former Tacoma Metals Facility

RI/FS Report, Former Tacoma Metals Facility
October 2013  996098.00

 PAHs(a) cPAHs(a)(b)

Sample Sample Naphth- Acenaph- Acenaph- Phenan- Anth- Fluoran- Benzo (g,h,i) Benzo (b)- Benzo (k)- Benzo (a)- Indeno (1,2,3- Dibenz (a,h)- Benzo (a)- Total 
Designation Depth Totals alene thlyene thene Fluorene threne racene thene Pyrene perylene Chrysene fluoranthene fluoranthene pyrene cd) pyrene anthracene anthracene cPAHs(b)

TP-40 0-1 Total (mg/kg) 0.98 3.8 0.74 1.4 17 4.7 43 51 13 41 24 23 28 14 4.8 33 38.3
TCLP (µg/l) <10(c) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 7.6
SPLP (µg/l) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 7.6

TP-49 6-10 Total (mg/kg) 8.4 16 440 390 1,300 250 810 620 38 230 73 54 82 31 14M 150 117
TCLP (µg/l) <10 <10 300 180 190 20 28 18 <10 <10 <10 <10 <10 <10 <10 <10 7.6
SPLP (µg/l) <10 <10 230 140 150 15 23 18 <10 <10 <10 <10 <10 <10 <10 <10 7.6

TP-61 2-3 Total (mg/kg) 2.8 0.67 0.68M 1.7 7.2 2.5M 9.3 7.8 1.1 4.9 2.9 2.7 2.9 1.6 0.61M 4.1 4.14
TCLP (µg/l) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 7.6
SPLP (µg/l) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 7.6

Notes:
   (a)   Samples were analyzed for TCLP and SPLP polycyclic aromatic hydrocarbons (PAHs) by EPA Methods 1311/1312/8270.
   (b)   Total cPAHs were calculated using the toxicity equivalency factor (TEF) methodology described in MTCA [WAC 173-340-708(8)(e)].  
           For non-detected cPAH analytes, the TEF factor (listed below) was applied to a value of one-half the laboratory reporting limit prior to summation.

TEF = 1.0 for benzo(a)pyrene
TEF = 0.1 for benzo(a)anthracene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, benzo(a)-fluoranththene, and benzo(k)- fluoranththene
TEF = 0.01 for chrysene

   (c)   "<" denotes analyte was not detected at the indicated reporting limit.
   mg/kg = milligrams per kilogram
   µg/l = micrograms per liter

Qualifiers:
   M - Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match.

NOTE:  This table was upated in July 2013 at Ecology's request based on the revised methodology (i.e., TEF summation) for calculation of total cPAHs which was not required when the original RI/FS 
was performed.  No values other than total cPAHs were revised from the orginal table produced in October 2001.



TABLE 5-1

REMEDIAL INVESTIGATION
RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - DISSOLVED METALS 

Former Tacoma Metals Facility

1 of 2

Dissolved Metals (µg/l)(a)(b)

Sample Sample
Designation Date Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver

RGW -1 5/25/2000 <5(c) 61 9 <10 <4 <0.2 <50 <7
RGW -2 5/25/2000 <5 49 6 <10 <4 <0.2 <50 <7
RGW -3 5/25/2000 <5 62 <5 <10 <4 <0.2 <50 <7
RGW -4 5/25/2000 <5 33 <5 <10 <4 <0.2 <50 <7
RGW -5 5/25/2000 <5 44 5 <10 <4 <0.2 <50 <7
RGW -6 5/25/2000 <5 14 <5 <10 <4 <0.2 <50 <7
RGW -7 5/25/2000 <5 23 <5 <10 <4 <0.2 <50 <7
RGW -8 5/25/2000 <5 120 <5 <10 <4 <0.2 <50 <7
RGW -9 5/25/2000 <5 30 <5 <10 <4 <0.2 <50 <7
RGW -10 5/25/2000 <5 17 <5 <10 <4 <0.2 <50 <7
RGW -11 5/25/2000 <5 9 <5 <10 <4 <0.2 <50 <7
RGW -12 5/25/2000 <5 10 <5 <10 <4 <0.2 <50 <7
RGW -13 5/26/2000 <5 11 <5 <10 <4 <0.2 <50 <7
RGW -14 5/26/2000 <5 4 <5 <10 <4 <0.2 <50 <7
RGW -15 5/26/2000 <5 4 <5 <10 <4 <0.2 <50 <7
RGW -16 5/26/2000 <5 12 <5 <10 <4 <0.2 <50 <7
RGW -17 5/26/2000 <5 14 <5 <10 <4 <0.2 <50 <7
RGW -18 5/26/2000 <5 7 <5 <10 <4 0.2 <50 <7

MTCA Method B 
Surface Water Cleanup Level(d) 0.0982 (1) NA(e) 20.3 NA NA NA NA 25,900
MTCA Method C 
Surface Water Cleanup Level(d) 2.46 (1) NA 50.6 NA NA NA NA 64,800
Ecology Chronic Freshwater
Surface Water Cleanup Level(f) 190 NA 1.59(g) 288.07(g,h) 4.74(g) (1) 0.012 (1) 5 (1) NA
National Toxics Rule for Consumption of
Organisms(i) 1.4 (1) NA NA NA NA 1.5 (1) NA NA

Analytes detected in samples at concentrations exceeding one or more of the comparison values are shown in bold and italics.
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TABLE 5-1

REMEDIAL INVESTIGATION
RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - DISSOLVED METALS 

Former Tacoma Metals Facility

2 of 2

Notes:
(a)    Reconnaissance groundwater samples were analyzed for dissolved metals by EPA Methods 6010/7000 series.
(b)    All groundwater samples were field filtered.  All concentrations are dissolved.
(c)    "<" denotes analyte was not detected at the indicated reporting limit.
(d)    MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996.  
(e)    "NA" = No cleanup level available.
(f)     Ecology Chronic Freshwater Surface Water Standard (WAC 173-201A). 
(g)    Surface Water Quality Standard is based on an average groundwater hardness of 180 mg/l.
(h)    Chromium as chromium III (CAS# 7440-47-3).
(i)     National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10-5. 

(1)    Denotes practical quantification limit (PQL) is greater than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs) (Ecology 1993).

mg/l - milligrams per liter
µg/l - micrograms per liter
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TABLE 5-2

REMEDIAL INVESTIGATION
RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - PCBs

Former Tacoma Metals Facility

1 of 2

PCBs (µg/l)(a) 

Sample Sample Total 
Designation Date Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 PCBs(c)

RGW-1 5/25/2000 <0.2(b) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.7
RGW-2 5/25/2000 <1 <1 <1 <1 <1 <1 <1 3.5
RGW-3 5/25/2000 <1 <1 <1 <1 <1 <1 <1 3.5
RGW-4 5/25/2000 <1 <1 <1 <1 <1 <1 <1 3.5
RGW-5 5/25/2000 <2 <2 <2 <2 <2 <2 <2 7.0
RGW-6 5/25/2000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.35
RGW-7 5/25/2000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.35
RGW-8 5/25/2000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.35
RGW-9 5/25/2000 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.7
RGW-10 5/25/2000 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.7
RGW-11 5/25/2000 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.7
RGW-12 5/25/2000 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.7
RGW-13 5/26/2000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.35
RGW-14 5/26/2000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.35
RGW-15 5/26/2000 <1 <1 <1 <1 <1 <1 <1 3.5
RGW-16 5/26/2000 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.7
RGW-17 5/26/2000 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.7
RGW-18 5/26/2000 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.7

MTCA Method B
Surface Water Cleanup Level(d) NA(e) NA NA NA NA NA NA 2.70E-05 (1)
MTCA Method C
Surface Water Cleanup Level(d) NA NA NA NA NA NA NA 6.74E-04 (1)
Ecology Chronic Freshwater
Surface Water Quality Standard(f) NA NA NA NA NA NA NA 0.014 (1)
National Toxics Rule for Consumption of
Organisms(g) NA NA NA NA NA NA NA 0.0017 (1)
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TABLE 5-2

REMEDIAL INVESTIGATION
RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - PCBs

Former Tacoma Metals Facility

2 of 2

Notes:
(a)   Samples were analyzed for polychlorinated biphenyls (PCBs) by EPA Method 8082.
(b)   "<" denotes analyte was not detected at the indicated reporting limit.
(c)   The total PCBs were calculated by summing the concentrations of all the probable PCBs.  If a probable PCB was not detected, a value equal to one-half the reporting limit was used.
(d)   MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996. 
(e)   "NA" = No cleanup level available.
(f)    Ecology Chronic Freshwater Surface Water Quality Standards (WAC 173-201A).
(g)   National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10-5.  

(1)   Denotes practical quantification limit (PQL) is greater than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs) (Ecology 1993). 

µg/l - micrograms per liter

RI/FS Report, Former Tacoma Metals Facility
October 2001  996098.00 



TABLE 5-3

REMEDIAL INVESTIGATION
RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - PAHs 

Former Tacoma Metals Facility

RI/FS Report, Former Tacoma Metals Facility
October 2013  996098.00 

PAHs (µg/l)(a) cPAHs (µg/l)(a)(b)

Sample Sample Naphth- Acenaph- Acenaph- Phenan- Anth- Fluoran- Benzo (g,h,i) Benzo (b)- Benzo (k)- Benzo (a)- Indeno (1,2,3- Dibenz (a,h)- Benzo (a)- Total 
Designation Date alene thlyene thene Fluorene threne racene thene Pyrene perylene Chrysene fluoranthene fluoranthene pyrene cd) pyrene anthracene anthracene cPAHs

RGW -1 5/25/2000 <0.02(c) <0.02 0.24 0.23 0.09 0.07 0.22 0.14 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 0.017
RGW -2 5/25/2000 <0.02 <0.02 1100 0.05 0.03 0.03 0.08 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -3 5/25/2000 <0.02 <0.02 0.17 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -4 5/25/2000 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -5 5/25/2000 0.02 <0.02 <0.02 0.04 0.06 <0.02 0.07 0.06 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -6 5/25/2000 <0.02 <0.02 0.16 <0.02 0.04 <0.02 0.09 0.16 0.07 0.55 0.21 0.09 0.04 0.04 <0.02 0.09 0.090
RGW -7 5/25/2000 0.02 <0.02 0.55 0.4 1.2 0.18 0.38 0.25 <0.02 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 0.05 0.019
RGW -8 5/25/2000 <0.02 <0.02 0.02 <0.02 0.09 <0.02 0.05 0.06 <0.02 0.03 <0.02 <0.02 0.02 <0.02 <0.02 0.02 0.016
RGW -9 5/25/2000 0.02 <0.02 0.04 <0.02 0.06 <0.02 0.03 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -10 5/25/2000 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -11 5/25/2000 0.13 <0.02 1.4 0.03 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -12 5/25/2000 0.02 <0.02 0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -13 5/26/2000 34 0.61 140 57 31 2.4 4.4 3.1 0.24 0.47 0.27 0.23 0.38 0.21 0.07 0.43 0.51
RGW -14 5/26/2000 8.6 0.05 3.6 2.2 2.2 0.64 2.7 1.6 0.03 0.22 0.07 0.07 0.06 0.03 <0.02 0.28 0.11
RGW -15 5/26/2000 110 0.37 64 38 27 5.3 9.2 7.1 0.18 0.54 0.26 0.23 0.38 0.15 <0.02 0.59 0.51
RGW -16 5/26/2000 0.21 0.01 0.13 0.1 0.2 0.04 0.05 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -17 5/26/2000 0.22 <0.02 0.19 0.03 0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
RGW -18 5/26/2000 45 0.82 66 47 130 26 88 79 7.4 19 13 13 16 6.6 2.4 26 22

MTCA Method B 
Surface Water Cleanup Level(d) 9,880 NA(e) 643 3,460 NA 25,900 90.2 2,590 NA 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1)
MTCA Method C 
Surface Water Cleanup Level(d) 24,700 NA 1,610 8,640 NA 64,800 225 6,480 NA 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1)
Ecology Chronic Freshwater
Surface Water Quality Standard(f) 620 NA 520 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
National Toxics Rule for
Consumption of Organisms(g) NA NA NA 1.4x105 NA 1.1x106 3,700 1.1x105 NA 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1)
Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.
Notes:
   (a)  Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270B GC/MS-SIM.
   (b)  Total cPAHs were calculated using the toxicity equivalency factor (TEF) methodology described in MTCA [WAC 173-340-708(8)(e)].  
          For non-detected cPAH analytes, the TEF factor (listed below) was applied to a value of one-half the laboratory reporting limit prior to summation.

TEF = 1.0 for benzo(a)pyrene
TEF = 0.1 for benzo(a)anthracene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, benzo(a)-fluoranththene, and benzo(k)- fluoranththene
TEF = 0.01 for chrysene

   (c)  "<" denotes analyte was not detected at the indicated reporting limit.
   (d)  MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996.
   (e)  "NA" = No cleanup level is available.
   (f)   Ecology Chronic Freshwater Surface Water Quality Standards (WAC 173-201A).
   (g)  National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10-5.
   (1)  Denotes practical quantification limit (PQL) is greater than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs) (Ecology 1993).
   µg/l = micrograms per liter

NOTE:  This table was upated in July 2013 at Ecology's request based on the revised methodology (i.e., TEF summation) for calculation of total cPAHs which was not required when the original RI/FS 
was performed.  No values other than total cPAHs were revised from the orginal table produced in October 2001.
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RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - TPHs AND VOCs
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TPHs (mg/l)(a) Volatile Organic Compounds (µg/l)(b)

Sample Sample Total
Designation Date TPH-Gas TPH-Diesel TPH-Motor Oil Benzene Toluene Ethylbenzene xylenes Naphthalene

RGW -1 5/25/2000 <0.05(c) <0.25 <0.5 <2 3 <2 <6 <2
RGW -2 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -3 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -4 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -5 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -6 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -7 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -8 5/25/2000 <0.05 <0.25 <0.5 <2 2 <2 <6 <2
RGW -9 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2

RGW -10 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -11 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -12 5/25/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -13 5/26/2000 0.33 0.88 <0.5 <2 <2 2 <6 33
RGW -14 5/26/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 23
RGW -15 5/26/2000 0.2 0.96 0.96 <2 <2 <2 <6 210
RGW -16 5/26/2000 <0.05 1.7 <0.5 <2 <2 <2 <6 <2
RGW -17 5/26/2000 <0.05 <0.25 <0.5 <2 <2 <2 <6 <2
RGW -18 5/26/2000 0.09 0.86 <0.5 <2 <2 <2 <6 77

MTCA Method B 
Surface Water Cleanup Level(d) NA(e) NA NA 43 48,500 6,910 NA 9,880
MTCA Method C 
Surface Water Cleanup Level(d) NA NA NA 1,070 121,000 17,300 NA 24,700
Ecology Chronic Freshwater
Surface Water Quality Standard(f) NA NA NA NA NA NA NA 620
National Toxics Rule for Consumption of
Organisms(g) NA NA NA 710 2,000,000 290,000 NA NA
MTCA Method A Groundwater
Cleanup Level(h) 1 1 1 NA NA NA NA NA

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.
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Notes:

   (a)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by the appropriate Ecology Methods NWTPH-Gas and NWTPH-Diesel (extended).
   (b)   Soil and groundwater samples were analyzed for volatile organic compounds (VOCs) by EPA Method 8260.
   (c)   "<" denotes analyte was not detected at the indicated reporting limit.
   (d)   MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996.   
   (e)   "NA" = No cleanup level available.
   (f)    Ecology Chronic Freshwater Surface Water Quality Standards (WAC 173-201A).
   (g)   National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10-5.  
   (h)   MTCA Method A groundwater cleanup level based on WAC 173-340-720(2), Table 1 (Ecology 1996A).

mg/l - milligrams per liter
µg/l - micrograms per liter
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REMEDIAL INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - TOTAL METALS 

Former Tacoma Metals Facility
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Total Metals (µg/l)(a)

Sample Sample
Designation Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

MW-1 3/14/2000 <5(b) 12 <5 30 ---(c) <4 <0.2 <50 <7
11/21/2000 <50 9 <2 <5 11 <20 <0.1 <50 <3
3/5/2001 <50 13 <2 <5 <2 <20 <0.1 <50 <3

MW-2 3/14/2000 <5 5 <5 190 --- <4 <0.2 <50 <7
11/21/2000 <50 28 <2 <5 20 <20 <0.1 <50 <3
3/5/2001 <50 13 <2 <5 <2 <20 <0.1 <50 <3

MW-4(R)(d) 5/11/2000 <5 8 <5 <10 --- 20 <0.2 <50 <7
11/20/2000 <50 12 <2 <5 <2 <20 <0.1 <50 <3
3/5/2001 <50 14 <2 <5 8 <20 <0.1 <50 <3

MW-5 3/14/2000 <5 18 <5 30 --- <4 <0.2 <50 <7
11/21/2000 <50 2 <2 <5 4 <20 <0.1 <50 <3
3/5/2001 <50 21 <2 <5 3 <20 <0.1 <50 <3

MW-6 3/14/2000 <5 24 <5 70 --- <4 <0.2 <50 <7
11/21/2000 <50 3 <2 <5 5 <20 <0.1 <50 <3
3/5/2001 <50 22 3 <5 <2 <20 <0.1 <50 <3

MW-7 3/14/2000 <5 23 <5 20 --- <4 <0.2 <50 <7
11/21/2000 <50 31 <2 <5 8 <20 <0.1 <50 <3
3/6/2001 <50 34 <2 <5 <2 <20 <0.1 <50 <3

MW-8(R)/MW-800(e) 5/12/2000 <5 15 <5 <10 --- 6 <0.2 <50 <7
11/20/2000 <50/<50 13/11 <2/<2 <5/<5 2/<2 <20/<20 <0.1/<0.1 <50/<50 <3/<3
3/6/2001 <50/<50 14/15 <2/<2 <5/<5 <2/<2 <20/<20 <0.1/<0.1 <50/<50 <3/<3

MW-9 5/11/2000 <5 17 <5 <10 --- 6 <0.2 <50 <7
11/21/2000 <50 16 <2 <5 <2 <20 <0.1 <50 <3
3/5/2001 <50 90 <2 <5 <2 <20 <0.1 <50 <3

MW-10 11/20/2000 <50 10 <2 <5 3 <20 <0.1 <50 <3
3/6/2001 <50 9 <2 <5 4 <20 <0.1 <50 <3

MW-11 11/20/2000 <50 9 <2 <5 3 <20 <0.1 <50 <3
3/6/2001 <50 8 <2 <5 <2 <20 <0.1 <50 <3

MW-12 11/20/2000 <50 3 <2 <5 <2 <20 <0.1 <50 <3
3/6/2001 <50 31 <2 <5 <2 <20 <0.1 <50 <3

MTCA Method B 
Surface Water Cleanup Level(f) 0.00982 (1) NA(g) 20.3 NA 2,660 NA NA NA 25,900
MTCA Method C 
Surface Water Cleanup Level(f) 2.46 (1) NA 50.6 NA 6,660 NA NA NA 64,800
Ecology Chronic Freshwater
Surface Water Cleanup Level(h) 190 NA 1.59(i) 288.07(i,j) 18.76(i) 4.74(i) (1) 0.012 (1) 5 (1) NA
National Toxics Rule for Consumption of
Organisms(k) 1.4 (1) NA NA NA NA NA 1.5 (1) NA NA
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Notes:
   (a)   Groundwater samples were analyzed for metals by EPA Methods 6010/7000 series.
   (b)   "<" denotes analyte was not detected at the indicated reporting limit.
   (c)   "---"  Sample not analyzed for indicated analyte.
   (d)   "R" = Replacement well.
   (e)   Sample MW-800 is a duplicate sample collected from well MW-8(R).
   (f)    MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996.  
   (g)   "NA" = No cleanup level available.
   (h)   Ecology Chronic Freshwater Surface Water Standard (WAC 173-201A). 
   (i)    Surface Water Quality Standard is based on an average groundwater hardness of 180 mg/l.
   (j)    Chromium as chromium III, (CAS# 7440-47-3).
   (k)   National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10-5. 

   (1)   Denotes practical quantification limit (PQL) is greater than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs) (Ecology 1993).

µg/l - micrograms per liter
mg/l - milligrams per liter
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Dissolved Metals (µg/l)(a)(b)

Sample Sample
Designation Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

MW-1 11/21/2000 <50(c) 19 <2 <5 <2 <20 <0.1 <50 <3
3/5/2001 <50 14 <2 <5 <2 <20 <0.1 <50 <3

MW-2 11/21/2000 <50 11 <2 <5 <2 <20 <0.1 <50 <3
3/5/2001 <50 10 <2 <5 <2 <20 <0.1 <50 <3

MW-4(R)(d) 11/20/2000 <50 13 <2 <5 <2 <20 <0.1 <50 <3
3/5/2001 <50 10 <2 <5 <2 <20 <0.1 <50 <3

MW-5 11/21/2000 <50 35 <2 <5 <2 <20 <0.1 <50 <3
3/5/2001 <50 21 <2 <5 <2 <20 <0.1 <50 <3

MW-6 11/21/2000 <50 34 <2 <5 <2 <20 <0.1 <50 <3
3/5/2001 <50 22 <2 <5 <2 <20 <0.1 <50 <3

MW-7 11/21/2000 <50 39 <2 <5 3 <20 <0.1 <50 <3
3/6/2001 <50 34 <2 <5 <2 <20 <0.1 <50 <3

MW-8(R)/MW-800(e) 11/20/2000 <50/<50 15/15 <2/<2 <5/<5 <2/<2 <20/<20 <0.1/<0.1 <50/<50 <3/<3
3/6/2001 <50/<50 19/19 <2/<2 <5/<5 <2/<2 <2/<2 <0.1/<0.1 <50/<50 <3/<3

MW-9 11/21/2000 <50 102 <2 <5 <2 <20 <0.1 70 <3
3/5/2001 <50 97 <2 <5 <2 <20 <0.1 <50 <3

MW-10 11/20/2000 <50 12 <2 <5 <2 <20 <0.1 <50 <3
3/6/2001 <50 11 <2 <5 <2 <20 <0.1 <50 <3

MW-11 11/20/2000 <50 10 <2 <5 <2 <20 <0.1 <50 <3
3/6/2001 <50 9 <2 <5 <2 <20 <0.1 <50 <3

MW-12 11/20/2000 <50 35 <2 <5 <2 <20 <0.1 <50 <3
3/6/2001 <50 33 <2 <5 <2 <20 <0.1 <50 <3

MTCA Method B 
Surface Water Cleanup Level(f) 0.00982 (1) NA(g) 20.3 NA 2,660 NA NA NA 25,900
MTCA Method C 
Surface Water Cleanup Level(f) 2.46 (1) NA 50.6 NA 6,660 NA NA NA 64,800
Ecology Chronic Freshwater
Surface Water Cleanup Level(h) 190 NA 1.59(i) 288.07(i,j) 18.76(i) 4.74(i) (1) 0.012 (1) 5 (1) NA
National Toxics Rule for Consumption of
Organisms(k) 1.4 (1) NA NA NA NA NA 1.5 (1) NA NA

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.
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Notes:
  (a)   Groundwater samples were analyzed for metals by EPA Methods 6010/7000 series.
  (b)   All groundwater samples were field filtered.  All concentrations are dissolved.
  (c)   "<" denotes analyte was not detected at the indicated reporting limit.
  (d)   "R" = Replacement well.
  (e)   Sample MW-800 is a duplicate sample collected from well MW-8(R).
  (f)    MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996.  
  (g)   "NA" = No cleanup level available.
  (h)   Ecology Chronic Freshwater Surface Water Standard (WAC 173-201A). 
  (i)    Surface Water Quality Standard is based on an average groundwater hardness of 180 mg/l.
  (j)    Chromium as chromium III, (CAS # 7440-47-3).
  (k)   National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10-5. 

  (1)   Denotes practical quantification limit (PQL) is greater than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs) (Ecology 1993).

mg/l - milligrams per liter
µg/l - micrograms per liter
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PCBs (µg/l)(a) 

Sample Sample Total 
Designation Date Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 Aroclor 1232 PCBs(b)

MW-1 3/14/2000 <0.1(c) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.35
11/21/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

3/5/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0
MW-2 3/14/2000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.35

11/21/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0
3/5/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

MW-4(R)(d) 5/11/2000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.35
11/20/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

3/5/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0
MW-5 3/14/2000 <0.1 <0.1 <0.1 <1.0 <1.0 <0.1 <0.1 1.25

11/21/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0
3/5/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

MW-6 3/14/2000 <0.1 <0.1 <0.1 <1.0 <1.0 <0.1 <0.1 1.25
11/21/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

3/5/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0
MW-7 3/14/2000 <0.5 <0.5 <0.5 <2.0 <2.0 <0.5 <0.5 3.25

11/21/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0
3/6/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

MW-8(R)/MW-800 (e) 5/12/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <20 <5 15
11/20/2000 <1.0/<1.0 <1.0/5.6Y(f) <1.0/1.9Y <1.0/1.3Y <1.0/<1.0 <2.0/<2.0 <1.0/<1.0 4.0/11.3

3/6/2001 <1.0/<1.0 <1.0/<1.0 <1.0/<1.0 <1.0/<1.0 <1.0/<1.0 <2.0/<2.0 <1.0/<1.0 4.0/4.0
MW-9 5/11/2000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.35

11/21/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0
3/5/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

MW-10 11/20/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0
3/6/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

MW-11 11/20/2000 <1.0 2.0Y <1.0 <1.0 <1.0 <2.0 <1.0 5.5
3/6/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

MW-12 11/20/2000 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0
3/6/2001 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <1.0 4.0

MTCA Method B
Surface Water Cleanup Level (g) NA(h) NA NA NA NA NA NA 2.70E-05 (1)
MTCA Method C
Surface Water Cleanup Level (g) NA NA NA NA NA NA NA 6.74E-04 (1)
Ecology Chronic Freshwater
Surface Water Quality Standard(i) NA NA NA NA NA NA NA 0.014 (1)
National Toxics Rule for Consumption of
Organisms(j) NA NA NA NA NA NA NA 0.0017 (1)

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.
RI/FS Report, Former Tacoma Metals Facility
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Notes:
  (a)  Samples were analyzed for polychlorinated biphenyls (PCBs) by EPA Method 8082.
  (b)  The total PCBs were calculated by summing the concentrations of all the probable PCBs.  If a probable PCB was not detected, a value equal to one-half the
         reporting limit was used.
  (c)  "<" denotes analyte was not detected at the indicated reporting limit.
  (d)  "R" Replacement well.
  (e)  Sample MW-800 is a duplicate sample collected from well MW-8(R).
  (f)   "Y" indicates a raised reporting limit due to matrix interferences.  The analyte may be present at or below the listed concentration.
  (g)  MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996.
  (h)  "NA" = No cleanup level available.
  (i)   Ecology Chronic Freshwater Surface Water Quality Standards (WAC 173-201A).
  (j)   National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10 -5.   

  (1)  Denotes practical quantification limit (PQL) is greater than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs) (Ecology 1993).

µg/l - micrograms per liter
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TABLE 5-8

REMDIAL INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - PAHs

Former Tacoma Metals Facility

RI/FS Report, Former Tacoma Metals Facility
October 2013  996098.00

 PAHs (µg/l)(a) cPAHs (ug/l)(a)(b)

Sample Sample Naphth- Acenaph- Acenaph- Phenan- Anth- Fluoran- Benzo (g,h,i) Benzo (b)- Benzo (k)- Benzo (a)- Indeno (1,2,3- Dibenz (a,h)- Benzo (a)- Total 
Designation Date alene thlyene thene Fluorene threne racene thene Pyrene perylene Chrysene fluoranthene fluoranthene pyrene cd) pyrene anthracene anthracene cPAHs(b)

MW-1 3/14/2000 <0.02(c) <0.02 0.09 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
11/21/2000 0.09J <0.10 0.26 <0.10 0.09J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076
3/5/2001 <0.10 <0.10 0.22 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MW-2 3/14/2000 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
11/21/2000 0.08J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076
3/5/2001 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MW-4(R)(d) 5/11/2000 <0.02 <0.02 0.30 0.05 <0.02 <0.02 0.04 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
11/20/2000 2.4 <0.10 0.54 0.17 0.21 0.05J 0.10 0.06J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076
3/5/2001 0.13 <0.10 0.34 0.08J 0.10 <0.10 0.10 0.06J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MW-5 3/14/2000 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
11/21/2000 0.40 <0.10 0.06J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076
3/5/2001 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MW-6 3/14/2000 0.17 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
11/21/2000 0.12 <0.10 0.09J <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076
3/5/2001 0.10 <0.10 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MW-7 3/14/2000 <0.02 <0.02 0.25 0.11 <0.02 0.03 0.08 0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
11/21/2000 0.19 <0.10 0.79 0.28 0.06J 0.13 0.26 0.16 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076
3/6/2001 0.12 <0.10 0.72 0.28 0.06J 0.13 0.20 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MW-8(R)/MW-800(e) 5/12/2000 6200 2.1 130 68 50 38 3.9 2.5 <0.02 0.32 0.05 0.06 0.06 <0.02 <0.02 0.30 0.11
11/20/2000 6,200/5,600 3/2.9 220/200 100/95 70/65 5.2/4.9 5.9/6.2 2.9/2.8 <0.10/<0.10 0.17/0.18 <0.10/<0.10 <0.10/<0.10 <0.10/<0.10 <0.10/<0.10 <0.10/<0.10 0.18/0.19 0.090 / 0.090
3/6/2001 4,500/4,000 3.6M/3.6M 210/190 88/79 60/54 5.0/4.9 5.4/4.7 3.0/2.5 <0.10/<0.10 0.21M/0.13 0.06J /<0.10 0.05J /<0.10 0.06MJ /<0.10 <0.10/<0.10 <0.10/<0.10 0.29/0.19 0.11 / 0.091
5/14/01(f) 4,900 2.8 140 <50 <50 2.7 1.1 0.57 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MW-9 5/11/2000 0.07 <0.02 0.46 0.06 0.15 0.07 0.12 0.10 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.015
11/21/2000 28 <0.10 3.9 1.1 0.77 0.15 0.32 0.22 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076
3/5/2001 4.9 <0.10 1.4 0.37 0.60 0.20 0.40 0.30 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MW-10 11/20/2000 63 0.44 96 50 66 8 10 7.9 0.11 0.59 0.27 0.21 0.28 0.11 <0.10 0.70 0.42
3/6/2001 7 0.86M 68 36 46 6.9 8.5 8.9 0.31 1.2 0.56 0.63 0.71 0.26 0.09MJ 1.4 1.02
5/14/01(f) 3.7 <0.10 18 9.9 9.9 1.4 1.2 0.76 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 0.082

MW-11 11/20/2000 0.46M 2.4Y 340 190 230 26 38 30 0.75 4.0M 1.8 1.5 1.8 0.72 0.23 4.8 2.75
3/6/2001 280 2.2M 210 140 170 16 18 18 0.26 1.1 0.52 0.51 0.65 0.23 0.07MJ 1.8 0.97
5/14/01(f) 0.28 <0.10 0.23 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MW-12 11/20/2000 1.3 <0.10 2.3 0.83 0.25 0.14 0.24 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076
3/6/2001 2.1 <0.10 2 0.82 0.11 0.13 0.18 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.076

MTCA Method B 
Surface Water Cleanup Level(g) 9,880 NA(h) 643 3,460 NA 25,900 90.2 2,590 NA 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1) 0.0296 (1)
MTCA Method C 
Surface Water Cleanup Level(g) 24,700 NA 1,610 8,640 NA 64,800 225 6,480 NA 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1) 0.740 (1)
Ecology Chronic Freshwater
Surface Water Quality Standard(i) 620 NA 520 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
National Toxics Rule for Consumption of
Organisms(j) NA NA NA 1.4x105 NA 1.1x106 3,700 1.1x105 NA 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1) 0.31 (1)
Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.
Notes: Qualifiers:
   (a)  Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270B GC/MS-SIM.    J - Indicates an estimated concentration when the value is less than the calculated reporting limit.
   (b)  Total cPAHs were calculated using the toxicity equivalency factor (TEF) methodology described in MTCA [WAC 173-340-708(8)(e)].     M - Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match.
          For non-detected cPAH analytes, the TEF factor (listed below) was applied to a value of one-half the laboratory reporting limit prior to summation.

TEF = 1.0 for benzo(a)pyrene
TEF = 0.1 for benzo(a)anthracene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, benzo(a)-fluoranththene, and benzo(k)- fluoranththene
TEF = 0.01 for chrysene

   (c)  "<" denotes analyte was not detected at the indicated reporting limit.
   (d)  "R" replacement well.
   (e)  Sample MW-800 is a duplicate sample collected from well MW-8(R).
   (f)   Samples were field filtered.
   (g)  MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996.
   (h)  "NA" = No cleanup level is available.
   (i)   Ecology Chronic Freshwater Surface Water Quality Standards (WAC 173-201A).
   (j)   National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10-5.  
   (1)  Denotes practical quantification limit (PQL) is greater than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs) (Ecology 1993).
   µg/l = micrograms per liter

NOTE:  This table was upated in July 2013 at Ecology's request based on the revised methodology (i.e., TEF summation) for calculation of total cPAHs which was not required when the original RI/FS 
was performed.  No values other than total cPAHs were revised from the orginal table produced in October 2001.



TABLE 5-9

REMEDIAL INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - TPHs AND VOCs

Former Tacoma Metals Facility

TPHs (mg/l)(a) Volatile Organic Compounds (µg/l)(b)

Sample Sample Ethyl- Total Naphth- Chloro- Carbon Methylene P-Isopropy 1,1,1,2-Tetra 1,3,5 Trimethyl 1,2,4 Trimethyl Isopropyl- n-Propyl 4-Isopropy n-Butyl 1,4, Dichloro- 1,1 Dichloro-
Designation Date TPH-Gas TPH-Diesel TPH-Motor Oil Benzene Toluene benzene xylenes alene benzene Disulfide Acetone Chloride -toluene chloroethane benzene benzene benzene benzene toluene benzene Styrene benzene ethane

MW-1 3/14/2000 <0.05(c) <0.25 <0.50 <5 <5 <5 <15 <5 <5 --- <150 <5 <5 <5 <5 <5 <5 <5 --- <5 <5 <5 <5
11/21/2000 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.6 <0.5 <0.2 <0.2 1.8 <0.3 --- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

3/5/2001 <0.25 <0.25 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MW-2 3/14/2000 <0.05 <0.25 <0.50 <5 <5 <5 <15 <5 <5 --- <150 <5 <5 <5 <5 <5 <5 <5 --- <5 <5 <5 <5

11/21/2000 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.6 <0.5 <0.2 <0.2 <1.0 <0.3 --- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2
3/5/2001 <0.25 <0.25 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MW-4(R)(d) 5/11/2000 ---(e) 0.42 <0.50 <2 <2 <2 <6 <2 <2 --- <20 <2 5 <2 <2 <2 <2 <2 --- <2 <2 <2 <2
11/20/2000 <0.25 0.56 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 10 <1.0 <1.0 <1.0 <1.0

3/5/2001 <0.25 0.67 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MW-5 3/14/2000 <0.05 <0.25 <0.50 <5 <5 <5 <15 <5 <5 --- <150 <5 <5 <5 <5 <5 <5 <5 --- <5 <5 <5 <5

11/21/2000 <0.25 0.62 <0.50 <0.2 <0.2 <0.2 <0.6 <0.5 <0.2 <0.2 1.7 <0.3 --- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
3/5/2001 <0.25 0.76 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MW-6 3/14/2000 <0.05 <0.25 <0.50 <5 <5 <5 <15 <5 36 --- <150 <5 <5 <5 <5 <5 <5 <5 --- <5 <5 <5 <5
11/21/2000 <0.25 1.2 <0.50 <0.2 <0.2 <0.2 <0.6 <5.0 72 0.3 1.3 <0.3 --- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 <0.2

3/5/2001 <0.25 1.0 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 88 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
MW-7 3/14/2000 <0.05 <0.25 <0.50 <5 <5 <5 <15 <5 <5 --- <150 <5 <5 <5 <5 <5 <5 <5 --- <5 <5 <5 <5

11/21/2000 <0.25 0.44 <0.50 <0.2 <0.2 <0.2 <0.6 <0.5 <0.2 <0.2 1.1 <0.3 --- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
3/6/2001 <0.25 0.33 <0.50 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MW-8(R)/MW-800(f) 5/12/2000 --- 4.1 <0.50 23 47 220 880 2,000 <2 --- <20 <2 38 <2 120 <2 58 <2 --- 10 <20 <2 <2
11/20/2000 29/30 4/3.8 <0.50/<0.50 23/25 98/100 280/280 1,560/1,680 8,500/7,200 <0.2/<0.2 <0.2/<0.2 4.2/4.5 <0.3/<0.3 --- <0.2/<0.2 170/180 520/540 59/59 12/12 45/44 12M/<0.2 <0.2/<0.2 <0.2/<0.2 <0.2/<0.2

3/6/2001 38/39 3.8/3.7 <0.50/<0.50 24/25 70/61 190/190 1,070/1,000 5,600/6,000 <10/<10 <10/<10 <50/<50 <20/<20 --- <10/<10 150/150 430/420 44/44 <10/<10 34/34 <10/<10 <10/<10 <10/<10 <10/<10
MW-9 5/11/2000 --- <0.25 <0.50 <2 <2 <2 <6 <2 16 --- <20 <2 <2 <2 <2 <2 <2 <2 --- <2 <2 <2 <2

11/21/2000 <0.25 0.52 <0.50 <0.2 <0.2 1.8 2.4 43 11 <0.2 <1.0 <0.3 --- <0.2 0.2 1.5 0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
3/5/2001 <0.25 0.63 <0.50 <1.0 <1.0 <1.0 <2.0 6.0 19 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MW-10 11/20/2000 0.42 1.3 <0.50 0.6 0.4 0.6 2.1 96 <0.2 <0.2 1.5 <0.3 --- <0.2 0.6 1.8 0.9 0.3 5.8 <0.2 <0.2 <0.2 <0.2
3/6/2001 0.39 1.1 <0.50 1.2 <1.0 <1.0 1.6 29 <1.0 <1.0 <5.0 <2.0 --- <1.0 <1.0 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MW-11 11/20/2000 1.9 3.6 <0.50 1.5 1.4 6.6 12.5 1,100 <0.2 <0.2 3.7 <0.3 --- <0.2 6.0 17 3.8 2.2 14 <0.2 <0.2 <0.2 <0.2
3/6/2001 2.5 3.1 <0.50 <5.0 <5.0 7.6 12.1 550 <5.0 <5.0 <25 <10 --- <5.0 <5.0 14 <5.0 <5.0 28 <5.0 <5.0 <5.0 <5.0

MW-12 11/20/2000 <0.25 0.64 <0.50 <1.0 <1.0 <1.0 <2.0 11 <1.0 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 4.5 <1.0 <1.0 <1.0 <1.0
3/6/2001 <0.25 1.0 1.4 <1.0 <1.0 <1.0 <2.0 <5.0 <1.0 <1.0 <5.0 <2.0 --- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MTCA Method B 
Surface Water Cleanup Level (g) NA(h) NA NA 43 48,500 6,910 NA 9,880 5,030 NA NA NA NA NA NA NA NA NA NA NA NA 4.86 NA
MTCA Method C 
Surface Water Cleanup Level (g) NA NA NA 1,070 121,000 17,300 NA 24,700 12,600 NA NA NA NA NA NA NA NA NA NA NA NA 121 NA
Ecology Chronic Freshwater
Surface Water Quality Standard (i) NA NA NA NA NA NA NA 620 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
National Toxics Rule  for Consumption
of Organisms(j) NA NA NA 710 2,000,000 290,000 NA NA 210,000 NA NA 16,000 NA NA NA NA NA NA NA NA NA 26,000 NA
MTCA Method A Groundwater
Cleanup Level(k) 1 1 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.

Notes:
   (a)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-Gas and NWTPH-Diesel (extended).
   (b)   Groundwater samples were analyzed for volatile organic compounds (VOCs) by EPA Method 8260.
   (c)   "<" denotes analyte was not detected at the indicated reporting limit.
   (d)   "R" Replacement well.
   (e)   "---" Sample not tested for indicated analyte.
   (f)    Sample MW-800 is a duplicate sample collected from well MW-8(R).
   (g)   MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996.   
   (h)   "NA" = No cleanup level available.
   (i)    Ecology Chronic Freshwater Surface Water Quality Standards (WAC 173-201A).
   (j)    National Toxics Rule for consumption of organisms only based on 40 CFR 131.36 for a risk level of 1x10 -5.  
   (k)   MTCA Method A groundwater cleanup level based on WAC 173-340-720(2), Table 1 (Ecology 1996a).

mg/l - milligrams per liter
µg/l - micrograms per liter
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      Sample Designation MTCA MTCA Ecology National Ecology
Analyte                  SW-1                   SW-2  Method B(a) Method C(a) SWQS(b) Toxics Rule(c) NPDES(d)

Total Metals (µg/l)(e) 3/13/2001 4/29/2001 3/13/2001 4/29/2001
Arsenic <50(f) <50 <50 <50 0.00982 (1) 2.46 (1) 190 1.4 (1) NA
Barium 175 49 57 27 NA(g) NA NA NA NA
Cadmium 8 2 8 5 20.3 50.6 0.43(h) (1) NA NA
Chromium 127 8 7 <5 NA NA 68.21(h) (1) NA NA
Copper 2,070 437 410 231 2,660 6,660 4.17(h) (1) NA NA
Lead 8,090 360 250 <20 NA NA 0.69(h) (1) NA NA
Mercury 9.4 0.9 0.7 0.3 NA NA 0.012 (1) 1.5 (1) NA
Selenium <50 <50 <50 <50 NA NA 5 (1) NA NA
Silver 6 <3 <3 <3 25,900 64,800 NA NA NA

Dissolved Metals (µg/l)(i)

Arsenic <50 <50 <50 <50 0.00982 (1) 2.46 (1) 190 1.4 (1) NA
Barium 12 21 35 27 NA NA NA NA NA
Cadmium <2 <2 8 5 20.3 50.6 0.43(h) (1) NA NA
Chromium <5 <5 <5 <5 NA NA 68.21(h) (1) NA NA
Copper 90 181 172 240 2,660 6,660 4.17(h) (1) NA NA
Lead <20 <20 <20 <20 NA NA 0.69(h) (1) NA NA
Mercury <0.1 0.2 0.1 0.2 NA NA 0.012 (1) 1.5 (1) NA
Selenium <50 <50 <50 <50 NA NA 5 (1) NA NA
Silver <3 <3 <3 <3 25,900 64,800 NA NA NA

PCBs (µg/l)(j)

Aroclor 1016 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA
Aroclor 1242 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA
Aroclor 1248 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA
Aroclor 1254 2.7 1.8 1.0 <1.0 NA NA NA NA NA
Aroclor 1260 2.1 <1.0 <1.0 <1.0 NA NA NA NA NA
Aroclor 1221 <2.0 <2.0 <2.0 <2.0 NA NA NA NA NA
Aroclor 1232 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA
Total PCBs(k) 7.8 5.3 4.5 4 0.000027 (1) 0.000674 (1) 0.014 (1) 0.0017 (1) NA

TPH (mg/l)(l)

Diesel 1.8 3.2 2 2.8 NA NA NA NA 10
Motor Oil 2.9 3.2 2.6 1.4 NA NA NA NA 10

PAHs (µg/l)(m)

Naphthalene 0.63 0.5 0.12 <0.10 9,880 24,700 620 NA NA
2-Methylnaphthalene 0.33 0.24 <0.10 <0.10 NA NA NA NA NA
Acenaphthylene 0.33 0.24 <0.10 <0.10 NA NA NA NA NA
Acenaphthene 0.37 0.33 0.15 <0.10 643 1,610 520 NA NA
Fluorene 0.36 0.27 0.1 <0.10 3,460 8,640 NA 140,000 NA
Phenanthrene 0.99 0.74 0.24 <0.10 NA NA NA NA NA
Anthracene 0.81 0.69 <0.10 <0.10 25,900 64,800 NA 1,100,000 NA
Fluoranthene 2.0 1.1 0.26 <0.10 90.2 225 NA 3,700 NA
Benzo(g,h,i)perylene 0.59 0.36 <0.10 <0.10 NA NA NA NA NA
Dibenzofuran 0.39 0.29 0.08J(n) <0.10 NA NA NA NA NA
Pyrene 2.1 1.2 0.17 <0.10 2,590 6,480 NA 110,000 NA
Benzo(a)anthracene(o) 0.71 0.34 0.08J <0.10 0.0296 (1) 0.740 (1) NA 0.31 (1) NA
Chrysene(o) 1.8 1.4 0.11 <0.10 0.0296 (1) 0.740 (1) NA 0.31 (1) NA
Benzo(b)fluoranthene(o) 1.0 0.73 <0.10 <0.10 0.0296 (1) 0.740 (1) NA 0.31 (1) NA
Benzo(k)fluoranthene(o) 1.2 0.70 <0.10 <0.10 0.0296 (1) 0.740 (1) NA 0.31 (1) NA
Benzo(a)pyrene(o) 1.0 0.44 <0.10 <0.10 0.0296 (1) 0.740 (1) NA 0.31 (1) NA
Indeno(1,2,3-cd)pyrene(o) 0.71 0.36 <0.10 <0.10 0.0296 (1) 0.740 (1) NA 0.31 (1) NA
Dibenz(a,h)anthracene(o) 0.2 0.12 <0.10 <0.10 0.0296 (1) 0.740 (1) NA 0.31 (1) NA
Total cPAHs(o,p) 1.4 0.68 0.079 0.076 0.0296 (1) 0.740 (1) NA 0.31 (1) NA
Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.
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Notes:
   (a)  MTCA Method B and C surface water cleanup levels based on CLARC II, dated February 1996.
   (b)  Ecology Chronic Freshwater Surface Water Quality Standards (WAC 173-201A).
   (c)  National Toxics Rule based on 40 CFR 131.36 for a risk level of 1x10-5.
   (d)  Ecology Model National Pollutant Discharge Elimination System (NPDES) Permit Standard for discharges to surface water from
          leaking underground storage tank (LUST) cleanups where gasoline and diesel fuel are the pollutants of concern (WAC 173-226).
   (e)  Surface water samples were analyzed for total metals by EPA Methods 6010/7000 series.
   (f)   "<" denotes analyte was not detected at the indicated reporting limit.
   (g)  "NA" = No cleanup level is available.
   (h)  Surface Water Quality Standard is based on an average groundwater hardness of 31 mg/l.

   (i)   Surface water samples for dissolved metals were field filtered and analyzed by EPA Methods 6010/7000 series.  
   (j)   Surface water samples were analyzed for polychlorinated biphenyls (PCBs) by EPA Method 8082.
   (k)  The total polychlorinated biphenyls (PCBs) were calculated by summing the concentrations of all the probable PCBs.
          If a probable PCB was not detected, a value equal to one-half the reporting limit was used.
   (l)   Suface water samples were analyzed for TPHs by the Ecology Method NWTPH-Diesel (extended).
   (m) Surface water samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270B GC/MS-SIM.
   (n)  "J" Indicates an estimated concentration when the value is less than the calculated reporting limit.
   (o)  Carcinogenic polycyclic aromatic hydrocarbons (cPAHs).
   (p)  Total cPAHs were calculated using the toxicity equivalency factor (TEF) methodology described in MTCA [WAC 173-340-708(8)(e)].  
           For non-detected cPAH analytes, the TEF factor (listed below) was applied to a value of one-half the laboratory reporting limit prior to summation.

TEF = 1.0 for benzo(a)pyrene
TEF = 0.1 for benzo(a)anthracene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, benzo(a)-fluoranththene, and benzo(k)- fluoranththene
TEF = 0.01 for chrysene

   (1)   Denotes practical quantification limit (PQL) is greater than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs)
           (Ecology 1993).
   mg/l = milligrams per liter
   µg/l = micrograms per liter

NOTE:  This table was upated in July 2013 at Ecology's request based on the revised methodology (i.e. TEF summation) for 
calculation of total cPAHs which was not required when the original RI/FS was performed.  No values other than total cPAHs 
were revised from the orginal table produced in October 2001.
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TABLE 1

OCTOBER / NOVEMBER 2007 OFF-PROPERTY INVESTIGATION
SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 1 of 3

Sample Designation (Boring ID - feet bgs) MTCA Method C

B37 B37 B37 B38 B38 B38 B39 B39 B39 B40 B40 B40 Industrial Soil
Analyte 5-6 14-15 21-22 5-6 14.5-15.5 22.5-23.5 5.5-6.5 10-11 21-22 6.5-7.5 14-15 21.5-22.5 Cleanup Level(a)

TPHs (mg/kg)(b)

Gasoline-range Hydrocarbon <2(c) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 100/30(d)

Diesel-range Hydrocarbon <50 <50 <50 <50 <50 <50 120 <50 200 <50 <50 <50 2,000(d)

Oil-range Hydrocarbon <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 2,000(d)

PAHs (mg/kg)(e)

Naphthalene 0.020 <0.01 <0.01 0.015 <0.01 <0.01 1.8 0.24 <0.01 <0.01 <0.01 <0.01 7.00E+04
Acenaphthylene <0.01 <0.01 <0.01 0.011 <0.01 <0.01 0.12 <0.01 0.11 <0.01 <0.01 <0.01 NA(f)

Acenaphthene <0.01 0.080 0.032 <0.01 0.10 0.41 0.51 1.1 0.41 <0.01 0.011 <0.01 2.10E+05
Fluorene <0.01 <0.01 <0.01 <0.01 0.089 <0.01 0.39 1.3 0.40 <0.01 <0.01 <0.01 1.40E+05
Phenanthrene 0.011 <0.01 <0.01 0.034 0.13 0.060 1.3 1.90 2.1 0.019 <0.01 <0.01 NA
Anthracene <0.01 <0.01 <0.01 0.040 0.033 0.015 0.61 0.47 2.6 <0.01 <0.01 <0.01 1.05E+06
Fluoranthene 0.016 <0.01 <0.01 0.21 0.049 0.017 1.2 1.3 18 <0.01 <0.01 <0.01 1.40E+05
Pyrene 0.016 <0.01 <0.01 0.44 0.027 0.028 1.1 0.77 15 <0.01 <0.01 <0.01 1.05E+05
Benzo(g,h,i)perylene 0.013 <0.01 <0.01 0.095 <0.01 <0.01 0.83 <0.01 1.5 <0.01 <0.01 <0.01 NA

cPAHs (mg/kg)(g)

Benzo(a)anthracene <0.01 <0.01 <0.01 0.18 <0.01 <0.01 0.99 0.019 6.7 <0.01 <0.01 <0.01 NA
Chrysene 0.016 <0.01 <0.01 0.27 <0.01 <0.01 1.7 0.012 9.4 <0.01 <0.01 <0.01 NA
Benzo(a)pyrene <0.01 <0.01 <0.01 0.24 <0.01 <0.01 1.3 <0.01 4.2 <0.01 <0.01 <0.01 NA
Benzo(b)fluoranthene 0.018 <0.01 <0.01 0.33 <0.01 <0.01 2.0 <0.01 5.0 <0.01 <0.01 <0.01 NA
Benzo(k)fluoranthene <0.01 <0.01 <0.01 0.13 <0.01 <0.01 0.62 <0.01 1.9 <0.01 <0.01 <0.01 NA
Indeno(1,2,3-cd)pyrene 0.011 <0.01 <0.01 0.12 <0.01 <0.01 1.0 <0.01 1.9 <0.01 <0.01 <0.01 NA
Dibenz(a,h)anthracene <0.01 <0.01 <0.01 0.022 <0.01 <0.01 0.24 <0.01 0.58 <0.01 <0.01 <0.01 NA

Total cPAHs (mg/kg)(h)  0.0031 <0.01 <0.01 0.32 <0.01 <0.01 1.8 0.0020 5.9 <0.01 <0.01 <0.01 18

TACOMA METALS
July 2008
W:\1999\996098.00 Tacoma Metals\2008\Oct2007-April2008 Investigation\Table-1.xls  996098.00
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SOIL ANALYTICAL RESULTS - TPH and PAHs
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Sample Designation (Boring ID - feet bgs) MTCA Method C

B41 B41 B41 B42 B42 B42 B43 B43 B43 B43 Industrial Soil
Analyte 7-8 11-12 24.5-25.5 5-6 22-23 24.5-25.5 6-7 14.5-15.5 28.5-29.5 34.5-35.5 Cleanup Level(a)

TPHs (mg/kg)(b)

Gasoline-range Hydrocarbon <2(c) <2 <2 <2 <2 <2 <2 <2 <2 <2 100/30(d)

Diesel-range Hydrocarbon <50 <50 <50 <50 <50 <50 130 <50 <50 69 2,000(d)

Oil-range Hydrocarbon <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 2,000(d)

PAHs (mg/kg)(e)

Naphthalene <0.01 <0.01 <0.01 0.028 <0.01 <0.01 0.028 0.26 0.91 0.43 7.00E+04
Acenaphthylene <0.01 <0.01 <0.01 0.012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA(f)

Acenaphthene <0.01 <0.01 <0.01 <0.01 1.3 <0.01 0.015 0.033 1.4 1.0 2.10E+05
Fluorene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.017 0.012 0.98 0.63 1.40E+05
Phenanthrene <0.01 <0.01 <0.01 0.052 0.015 <0.01 0.11 0.012 1.5 0.33 NA
Anthracene <0.01 <0.01 <0.01 0.032 <0.01 <0.01 0.014 <0.01 0.11 0.078 1.05E+06
Fluoranthene <0.01 <0.01 <0.01 0.067 <0.01 <0.01 0.026 <0.01 0.14 0.12 1.40E+05
Pyrene <0.01 <0.01 <0.01 0.089 <0.01 <0.01 0.027 <0.01 0.062 0.053 1.05E+05
Benzo(g,h,i)perylene <0.01 <0.01 <0.01 0.14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA

cPAHs (mg/kg)(g)

Benzo(a)anthracene <0.01 <0.01 <0.01 0.11 <0.01 <0.01 0.024 <0.01 <0.01 <0.01 NA
Chrysene <0.01 <0.01 <0.01 0.23 <0.01 <0.01 0.036 <0.01 <0.01 <0.01 NA
Benzo(a)pyrene <0.01 <0.01 <0.01 0.25 <0.01 <0.01 0.010 <0.01 <0.01 <0.01 NA
Benzo(b)fluoranthene <0.01 <0.01 <0.01 0.36 <0.01 <0.01 0.013 <0.01 <0.01 <0.01 NA
Benzo(k)fluoranthene <0.01 <0.01 <0.01 0.12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA
Indeno(1,2,3-cd)pyrene <0.01 <0.01 <0.01 0.17 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA
Dibenz(a,h)anthracene <0.01 <0.01 <0.01 0.040 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA

Total cPAHs (mg/kg)(h)  <0.01 <0.01 <0.01 0.33 <0.01 <0.01 0.014 <0.01 <0.01 <0.01 18

TACOMA METALS
July 2008
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TABLE 1
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SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility
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Sample Designation (Boring ID - feet bgs) MTCA Method C

B44 B44 B44 B45 B45 B45 B46 B46 B46 B47 B47 B47 Industrial Soil
Analyte 2-3 14-15 31.5-32.5 6.5-7.5 11-12 21-22 6-7 13-14 21-22 6-7 13-14 30.5-31.5 Cleanup Level(a)

TPHs (mg/kg)(b)

Gasoline-range Hydrocarbon <2(c) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 100/30(d)

Diesel-range Hydrocarbon <50 <50 <50 <50 <50 <50 <50 100 <50 78 <50 <50 2,000(d)

Oil-range Hydrocarbon <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 2,000(d)

PAHs (mg/kg)(e)

Naphthalene 0.045 <0.01 0.052 <0.01 <0.01 <0.01 <0.01 0.022 <0.01 0.038 <0.01 <0.01 7.00E+04
Acenaphthylene 0.076 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.046 <0.01 <0.01 NA(f)

Acenaphthene <0.01 <0.01 0.55 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 2.10E+05
Fluorene 0.010 <0.01 0.23 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.016 <0.01 <0.01 1.40E+05
Phenanthrene 0.077 0.010 0.081 <0.01 <0.01 <0.01 0.015 0.085 <0.01 0.15 0.020 <0.01 NA
Anthracene 0.083 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.080 <0.01 <0.01 1.05E+06
Fluoranthene 0.23 0.016 <0.01 <0.01 <0.01 <0.01 <0.01 0.049 <0.01 0.27 0.023 <0.01 1.40E+05
Pyrene 0.40 0.023 <0.01 <0.01 <0.01 <0.01 <0.01 0.045 <0.01 0.47 0.022 <0.01 1.05E+05
Benzo(g,h,i)perylene 0.43 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.34 <0.01 <0.01 NA

cPAHs (mg/kg)(g)

Benzo(a)anthracene 0.36 0.015 <0.01 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 0.37 0.011 <0.01 NA
Chrysene 0.67 0.013 <0.01 <0.01 <0.01 <0.01 <0.01 0.024 <0.01 0.73 0.013 <0.01 NA
Benzo(a)pyrene 0.73 0.014 <0.01 <0.01 <0.01 <0.01 <0.01 0.014 <0.01 0.62 <0.01 <0.01 NA
Benzo(b)fluoranthene 0.96 0.015 <0.01 <0.01 <0.01 <0.01 <0.01 0.019 <0.01 0.81 0.011 <0.01 NA
Benzo(k)fluoranthene 0.25 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.22 <0.01 <0.01 NA
Indeno(1,2,3-cd)pyrene 0.49 0.010 <0.01 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 0.36 <0.01 <0.01 NA
Dibenz(a,h)anthracene 0.14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.095 <0.01 <0.01 NA

Total cPAHs (mg/kg)(h)  0.97 0.018 <0.01 <0.01 <0.01 <0.01 <0.01 0.018 <0.01 0.81 0.0023 <0.01 18

Notes:
    (a)   Model Toxics Control Act (MTCA) Method C industrial soil cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   Samples were analyzed for diesel- and oil-range hydrocarbons by Ecology Method NWTPH-Dx with silica gel cleanup, and gasoline-range hydrocarbons by Ecology Method NWTPH-G.
    (c)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (d)   Total petroleum hydrocarbon (TPH) screening levels based on MTCA Method A industrial soil cleanup levels (Ecology 2001a).  For gasoline mixtures without  benzene and total ethylbenzene, toluene and xylenes less 
            than 1% of the gasoline mixture the cleanup level is 100 mg/kg.  For all other gasoline  mixtures, the cleanup level is 30 mg/kg.
    (e)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate). TABLE 1A
    (f)    "NA" denotes cleanup level is either not available or not appropriate. Summary of TEFs
    (g)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate). Analyte TEF
    (h)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency Benzo(a)anthracene 0.1
            factors (TEFs) prior to summation (per WAC 173-340-708).  Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table1A. Chrysene 0.01
          Benzo(a)pyrene 1
Analytes detected in samples at concentrations exceeding one or more cleanup levels or comparison levels are shown in bold and italics. Benzo(b)fluoranthene 0.1
mg/kg = milligrams per kilogram Benzo(k)fluoranthene 0.1
bgs = below ground surface Indeno(1,2,3-cd)pyrene 0.1

Dibenz(a,h)anthracene 0.1

TACOMA METALS
July 2008
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TABLE 2

OCTOBER 2007 OFF-PROPERTY INVESTIGATION
RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility
Reconnaissance Groundwater Sample Designation

B37 B37A B38 B39 B39A B40 B41 B42 B43 B44 B45 B46 B47
Analyte RGW RGW RGW RGW RGW RGW RGW RGW RGW RGW RGW RGW RGW
TPHs (µg/l)(b)

Gasoline-range hydrocarbons <100(c) <100 <100 <100 <100 <100 <100 120 <100 130 <100 <100 <100 NA(d)

Diesel-range hydrocarbons 64 <50 290 100 <50 <50 <50 95 <50 120 <50 <50 <50 NA
Oil-range hydrocarbons <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 NA

PAHs (µg/l)(e)

Naphthalene <0.1 <0.1 0.17 4.2 <0.1 0.36 <0.1 <0.1 0.96 2.0 <0.1 <0.1 <0.1 4,940(f)

Acenaphthylene <0.1 <0.1 0.36 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Acenaphthene 3.7 2.6 59 5.5 0.91 0.34 <0.1 5.0 8.2 13 <0.1 <0.1 <0.1 643(f)

Fluorene <0.1 <0.1 2.7 3.1 <0.1 0.24 <0.1 0.71 0.94 2.3 <0.1 <0.1 <0.1 3,460(f)

Phenanthrene <0.1 <0.1 11 8.9 0.10 0.54 <0.1 0.58 0.26 0.50 <0.1 <0.1 <0.1 NA
Anthracene <0.1 <0.1 1.6 1.6 <0.1 <0.1 <0.1 0.11 <0.1 <0.1 <0.1 <0.1 <0.1 25,900(f)

Fluoranthene <0.1 <0.1 2.4 2.8 <0.1 0.13 <0.1 0.21 <0.1 <0.1 <0.1 <0.1 <0.1 90.2(f)

Pyrene <0.1 <0.1 1.7 1.9 <0.1 <0.1 <0.1 0.19 <0.1 <0.1 <0.1 <0.1 <0.1 2,590(f)

Benzo(g,h,i)perylene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA

cPAHs (µg/l)(g)

Benzo(a)anthracene <0.1 <0.1 <0.1 0.20 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Chrysene <0.1 <0.1 <0.1 0.28 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Benzo(a)pyrene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Benzo(b)fluoranthene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Benzo(k)fluoranthene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Indeno(1,2,3-cd)pyrene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA
Dibenz(a,h)anthracene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA

Total cPAHs (µg/l)(h) <0.1 <0.1 <0.1 0.023 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.24(i)

Notes:  
    (a)   Proposed site cleanup levels based on Kennedy/Jenks Consultants' 2007  Cleanup Level Evaluation report submitted to Ecology under separate cover.  

    (b)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx with silica gel cleanup.
    (c)    "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (d)   "NA" denotes cleanup level is either not available or not appropriate.
    (e)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate).
    (f)    Cleanup level based on the Model Toxics Control Act (MTCA) (WAC 173-340) Method B surface water cleanup level based on Ecology's online CLARC database.
    (g)   Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate).
    (h)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
            Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 1A.
    (i)    Modified cleanup level for total cPAHs based on the Ambient Water Quality Criteria (AWQC) for consumption of organisms only (EPA 2004) pursuant to Section 304(a)(1) of the Clean Water Act discussed in Kennedy/Jenks Consultants' 2007  
           Cleanup Level Evaluation  report.

Analytes detected in samples at concentrations exceeding the proposed cleanup level values are shown in bold and italics.  
mg/l = milligrams per liter
µg/l = micrograms per liter

Proposed Cleanup 
Level(a)

TACOMA METALS
July 2008
W:\1999\996098.00 Tacoma Metals\2008\Oct2007-April2008 Investigation\Table-2.xls  996098.00



TABLE 2A

FEBRUARY 2006 OFF-PROPERTY INVESTIGATION
SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Sample Designation (Boring ID - feet bgs) MTCA Method C
B34 B34 B34 B35 B35 B35 B36 B36 B36 Industrial Soil

Analyte 7-8 18-19 30-31 6-7 32-33 39-40 8-10 23-24 31-32 Cleanup Level(a)

TPHs (mg/kg)(b)

Gasoline-range Hydrocarbons <12.0(c) <5.98 <5.22 <7.75 25.8(d) <5.23 1,110 (e) 164 (d) 464 (d) 100/30(f)

Diesel-range Hydrocarbons 58.6(g) <13.7 18.5(h) 19.5(g) 18.6(h) 16.4(h) 1,060(h) 14,900 (h) 8,830 (h) 2,000(f)

Oil-range Hydrocarbons 305 <34.3 <31.1 138 <29.5 <29.2 1,690 <3,100 (h) <1,210(h) 2,000(f)

PAHs (mg/kg)(i)  
Naphthalene <0.118 0.00992 J(j) 0.0539 0.0504 J 1.93 0.658 1.62 J 204 296 7.00E+04
1-Methylnaphthalene <0.118 <0.0140 0.282 <0.148 1.02 0.363 <7.59 819 501 NA(k)

2-Methylnaphthalene <0.118 <0.0140 <0.0127 <0.148 0.890 0.170 <7.59 <25.1 88.2 NA
Acenaphthylene <0.118 <0.0140 <0.0127 0.0385 J <0.0588 <0.0600 <7.59 <25.1 22.1 J NA
Acenaphthene <0.118 0.188 0.589 <0.148 1.34 1.00 16.9 1,600 1,490 2.10E+05
Fluorene <0.118 0.0297 0.569 <0.148 1.08 0.725 <7.59 1,290 1,570 1.40E+05
Phenanthrene 0.401 0.0221 1.02 0.122 J 1.47 1.08 19.1 3,650 4,050 NA
Anthracene <0.118 <0.0140 0.354 0.860 J 0.163 0.132 20.0 417 2,540 1.05E+06
Fluoranthene 1.12 0.0369 0.534 0.247 0.241 0.291 103 1,690 1,560 1.40E+05
Pyrene 0.671 0.0293 0.328 0.274 0.105 0.122 136 1,550 1,150 1.05E+05
Benzo(g,h,i)perylene 0.2440 0.00814 J <0.0127 0.513 <0.0588 <0.0600 26.0 60.3 50.4 NA
cPAHs (mg/kg)(l)

Chrysene 0.519 0.0300 0.0154 0.993 <0.0588 <0.0600 114 281 507 18
Benzo(b)fluoranthene 0.474 0.0217 0.00491 J 0.752 <0.0588 <0.0600 73.2 215 145 18
Benzo(k)fluoranthene 0.481 0.0225 0.00169 J 0.631 <0.0588 <0.0600 78.0 245 135 18
Benzo(a)anthracene 0.448 0.0217 0.0284 0.332 <0.0588 <0.0600 71.7 403 296 18
Benzo(a)pyrene 0.491 0.0158 0.0102 J 0.755 <0.0588 <0.0600 88.8 271 151 18
Indeno(1,2,3-cd)pyrene 0.330 0.0215 <0.0127 0.550 <0.0588 <0.0600 31.7 82.7 101 18
Dibenz(a,h)anthracene 0.229 0.0154 <0.0127 0.343 <0.0588 <0.0600 22.1 58.3 97.7 18
Total cPAHs (mg/kg)(m) 0.761 0.031 0.0139 1.13 <0.0588 <0.0600 124 392 263 18

Notes:
    (a)   Model Toxics Control Act (MTCA) Method C industrial soil cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   Samples were analyzed for diesel- and oil-range hydrocarbons by Ecology Method NWTPH-Dx(extended) with silica gel cleanup, and gasoline-range hydrocarbons by Ecology Method NWTPH-G.
    (c)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (d)   The total hydrocarbon result in this sample is primarily due to an individual compound eluting in the volatile hydrocarbon range (Laboratory note G-03). 
    (e)   The chromatogram for this sample does not resemble a typical gasoline pattern (Laboratory note G-02).
    (f)    Total petroleum hydrocarbon (TPH) screening levels based on MTCA Method A industrial soil cleanup levels (Ecology 2001a).  For gasoline mixtures without  benzene and total ethylbenzene, toluene and xylenes 
             less than 1% of the gasoline mixture the cleanup level is 100 mg/kg.  For all other gasoline  mixtures, the cleanup level is 30 mg/kg.
    (g)   Results in the diesel organics range are primarily due to overlap from a heavy oil range product (Laboratory note D-09).  

    (h)   The sample chromatographic pattern does not resemble the fuel standard used for quantitation (Laboratory note D-06). TABLE 2A-A
    (i)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate). Summary of TEFs

    (j)    "J" denotes an analyte detected at a concentration between the method reporting limit (MRL) and the method detection limit (MDL). Chrysene 0.01
    (k)   "NA" denotes no cleanup level established. Benzo(b)fluoranthene 0.1
    (l)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate). Benzo(k)fluoranthene 0.1
    (m)  Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation Benzo(a)anthracene 0.1
             (per WAC 173-340-708).  Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A. Benzo(a)pyrene 1
          Indeno(1,2,3-cd)pyrene 0.1
Analyte concentrations exceeding the indicated cleanup level are shown in bold and italics Dibenz(a,h)anthracene 0.4
mg/kg - milligrams per kilogram
bgs = below ground surface

Data Summary Report, Former Tacoma Metals Property
W:\1999\996098.00 Tacoma Metals\2007\Data Summary Rpt\Tables\Table 2A Feb06 Soil.xls



TABLE 2B

FEBRUARY 2006
GROUNDWATER MONITORING WELL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 1 of 2

Groundwater Sample Designation
MW-8(R)(a) MW-10 MW-11 MW-14 MW-15 MW-16 MW-17

Analyte unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered

TPHs (mg/l)(e)  
Gasoline-range hydrocarbons 41.8 ---(f) 0.124 --- 0.221 --- <0.050(g) --- <0.050 --- <0.050 --- <0.050 --- NA(h) NA NA
Diesel-range hydrocarbons 8.12(i) --- 0.799 --- 1.91 --- 0.859(j) --- 0.903(j) --- 0.495(j) --- 0.429(j) --- NA NA NA
Oil-range hydrocarbons <2.60 --- <0.532 --- <0.562 --- <0.562 --- <0.568 --- <0.562 --- <0.526 --- NA NA NA
PAHs (µg/l)(k)

Naphthalene 6,810 2,370 3.38 1.37 5.47 1.49 1.11 1.02 0.0636 J(l) 0.334 0.0233 J 0.236 0.180 J 0.366 4,940 NA NA
1-Methylnaphthalene 883 107 8.47 0.753 58.4 3.86 3.64 1.68 0.410 0.216 <0.0176 0.0706 J 0.264 J 0.0989 J NA NA NA
2-Methylnaphthalene 1,420 56.7 0.158 0.114 J <0.0478 0.114 0.326 0.139 <0.0276 0.0565 J <0.0269 <0.0266 <0.136 0.0607 J NA NA NA
Acenaphthylene 12.4 J <10.5 0.238 <0.0512 0.878 0.159 0.115 <0.00980 0.0502 J <0.0518 <0.00958 <0.00947 <0.0484 <0.0494 NA NA NA
Acenaphthene 280 28.6 28.1 0.828 72.4 2.73 9.54 2.06 2.63 0.635 0.280 0.201 5.05 0.211 643 990 NA
Fluorene 146 <7.86 14.0 0.193 53.0 0.507 3.71 0.222 1.22 0.113 J <0.00749 0.0506 J 2.64 0.0854 J 3,460 5,300 14,000
Phenanthrene 188 <6.19 14.3 0.684 60.5 3.13 1.84 1.23 0.0899 J 0.842 <0.00506 0.600 0.388 J 0.888 NA NA NA
Anthracene 31.0 <8.33 2.87 0.598 14.7 2.12 0.566 0.299 0.279 0.146 0.172 0.186 0.297 J 0.142 25,900 40,000 110,000
Fluoranthene 38.6 <5.00 4.52 0.537 17.0 3.02 1.26 0.402 0.235 0.334 <0.00264 0.249 0.830 0.519 90.2 140 370
Pyrene 24.8 <5.95 2.91 0.428 10.7 2.38 0.786 0.363 0.188 0.240 <0.00414 0.199 0.615 0.369 2,590 4,000 11,000
Benzo(g,h,i)perylene <7.86 <7.86 <0.0388 <0.0384 <0.0359 <0.0375 <0.0379 <0.00319 <0.00319 <0.0388 <0.00311 <0.00308 <0.0157 <0.0371 NA NA NA
cPAHs (µg/l)(m)

Chrysene 6.52 <0.107 0.353 0.0953 J 0.678 0.450 0.115 <0.00305 <0.00305 <0.0212 <0.00298 <0.00294 <0.0151 0.0517 J 0.0296 0.018 * / 0.02(n) 0.031
Benzo(b)fluoranthene 2.12 <0.482 0.0988 J <0.0942 0.137 0.148 <0.0931 <0.00331 <0.00331 <0.0953 <0.00324 <0.00320 <0.0164 <0.0910 0.0296 0.018 * / 0.02(n) 0.031
Benzo(k)fluoranthene 2.52 <0.125 0.0941 J <0.0244 0.161 0.145 0.0437 J <0.00380 <0.00380 <0.0247 <0.00372 <0.00367 <0.0188 <0.0236 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)anthracene 6.00 <0179 0.320 0.105 J 0.739 0.455 0.110 J <0.00427 <0.00427 <0.0353 <0.00417 <0.00412 <0.0211 0.0494 J 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)pyrene 2.48 <0.155 0.104 J <0.0302 0.159 0.125 0.0460 J <0.00226 <0.00226 <0.0306 <0.00220 <0.00218 <0.0111 <0.0292 0.0296 0.018 * / 0.02(n) 0.031
Indeno(1,2,3-cd)pyrene <0.333 <0.167 <0.0329 <0.0326 <0.0304 <0.0318 <0.0322 <0.00258 <0.00258 <0.0329 <0.00252 <0.00249 <0.0128 <0.0315 0.0296 0.018 * / 0.02(n) 0.031
Dibenz(a,h)anthracene <0.345 <0.173 <0.0341 <0.0337 <0.0315 <0.0330 <0.0333 <0.00295 <0.00295 <0.0341 <0.00289 <0.00285 <0.0146 <0.0326 0.0296 0.018 * / 0.02(n) 0.031

Total cPAHs(r) 3.61 <0.155 0.159 0.0115 0.269 0.204 0.0625 <0.00226 <0.00226 <0.0306 <0.0022 <0.00218 <0.0111 0.00546 0.0296 0.018 * / 0.02(n) 0.031
 

Groundwater Sample Designation
MW-18 MW-19 MW-20 MW-21 MW-22 MW-23 MW-24

Analyte unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered

TPHs (mg/l)(e)  
Gasoline-range hydrocarbons 20.8 --- <0.250 --- 3.77 --- 2.69(o) --- 4.59(o) --- 5.03(p) --- 0.736(p) --- NA NA NA
Diesel-range hydrocarbons 2.35 --- <0.272 --- 1.70 --- 4.74 --- 2.95 --- 2.66 --- 0.479 --- NA NA NA
Oil-range hydrocarbons <0.521 --- <0.543 --- <0.510 --- 0.694(q) --- <0.532 --- <0.510 --- <0.515 --- NA NA NA
PAHs (µg/l)(k)

Naphthalene 7,650 6,280 0.0569 J 0.629 734 658 139 202 883 301 799 191 133 18.0 4,940 NA NA
1-Methylnaphthalene 334 143 0.722 0.300 282 186 264 30.8 334 36.1 287 31.4 25.7 2.62 NA NA NA
2-Methylnaphthalene 210 94.9 0.0308 J 0.130 268 140 31.0 1.63 197 4.36 219 5.68 11.6 0.703 NA NA NA
Acenaphthylene 2.34 0.831 <0.00992 <0.0100 <10.1 <10.0 1.60 0.215 1.79 0.106 J 1.20 <0.0506 0.294 <0.0473 NA NA NA
Acenaphthene 198 84.3 1.07 0.282 166 92.7 207 17.0 213 13.4 199 14.7 35.1 1.79 643 990 NA
Fluorene 106 3.51 0.103 J 0.0479 J 71.7 <7.50 116 1.18 110 0.209 72.7 <0.0379 18.4 0.140 3,460 5,300 14,000
Phenanthrene 113 0.371 J <0.00524 0.123 55.2 <5.91 130 2.77 110 0.910 72.6 0.292 13.6 0.312 NA NA NA
Anthracene 12.1 0.236 J 0.0784 J 0.0753 J <8.05 <7.95 12.6 1.63 12.3 0.499 5.67 0.159 2.82 0.185 25,900 40,000 110,000
Fluoranthene 8.19 0.315 J <0.00273 0.124 <4.83 <4.77 16.3 1.53 12.6 0.616 7.75 0.262 5.89 0.249 90.2 140 370
Pyrene 4.65 0.247 J <0.00428 0.145 <5.75 <5.68 10.4 1.20 7.37 0.463 4.07 0.195 3.51 0.189 2,590 4,000 11,000
Benzo(g,h,i)perylene <0.192 <0.185 <0.00322 <0.00326 <7.59 <7.50 0.0744 J <0.0347 <0.0375 <0.0371 <0.0375 <0.0379 <0.0371 <0.0355 NA NA NA
cPAHs (µg/l)(m)

Chrysene <0.105 <0.101 <0.00308 <0.00312 <0.103 <0.102 0.877 0.280 0.505 0.0989 J 0.214 0.0391 J 0.288 0.0301 J 0.0296 0.018 * / 0.02(n) 0.031
Benzo(b)fluoranthene <0.471 <0.455 <0.00335 <0.00339 <0.466 <0.460 0.249 0.101 J 0.0955 J <0.0910 <0.0920 <0.0931 <0.0910 <0.0871 0.0296 0.018 * / 0.02(n) 0.031
Benzo(k)fluoranthene <0.122 <0.118 <0.00385 <0.00389 <0.121 <0.119 0.279 0.105 0.105 J <0.0236 <0.0239 <0.0241 <0.0236 <0.0226 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)anthracene <0.174 <0.169 <0.00432 <0.00437 <0.172 <0.170 0.930 0.274 0.455 0.0966 J 0.200 0.0391 J 0.272 0.0344 J 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)pyrene <0.151 <0.146 <0.00228 <0.00231 <0.149 <0.148 0.291 0.109 0.102 J <0.0292 <0.0295 <0.0299 <0.0292 <0.0280 0.0296 0.018 * / 0.02(n) 0.031
Indeno(1,2,3-cd)pyrene <0.163 <0.157 <0.00261 <0.00264 <0.161 <0.159 0.0744 J <0.0295 <0.0318 <0.0315 <0.0318 <0.0322 <0.0315 <0.0301 0.0296 0.018 * / 0.02(n) 0.031
Dibenz(a,h)anthracene <0.169 <0.163 <0.00299 <0.00302 <0.167 <0.165 0.667 <0.0305 <0.0330 <0.0326 <0.0330 <0.0333 <0.0326 <0.0312 0.0296 0.018 * / 0.02(n) 0.031

Total cPAHs(r) <0.151 <0.146 <0.00228 <0.00231 <0.149 <0.148 0.720 0.160 0.173 0.0106 0.0221 0.00430 0.0301 0.00374 0.0296 0.018 * / 0.02(n) 0.031

MTCA Method B 
Surface Water(b)

Human Health 
Consumption of 

Organisms(c)

Human Health 
Consumption of 

Organisms(d)

MTCA Method B 
Surface Water(b)

Human Health 
Consumption of 

Organisms(c)

Human Health 
Consumption of 

Organisms(d)

Data Summary Report, Former Tacoma Metals Property
W:\1999\996098.00 Tacoma Metals\2007\Data Summary Rpt\Tables\Table 2B Feb06 GW-MDL.xls



TABLE 2B

FEBRUARY 2006
GROUNDWATER MONITORING WELL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 2 of 2

Groundwater Sample Designation
MW-25 MW-26 MW-27 MW-28(R)(a) MW-29 MW-30 MW-31

Analyte unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered

TPHs (mg/l)(e)

Gasoline-range hydrocarbons 0.262 ---(f) 1.37(o) --- <0.050(g) --- 10.4(o) --- 0.323 --- 0.586 --- 0.446 --- NA(h) NA NA
Diesel-range hydrocarbons 0.300 --- 1.65(j) --- <0.278 --- 3.53(j) --- 0.816(j) --- 1.76(j) --- 2.20(j) --- NA NA NA
Oil-range hydrocarbons <0.485 --- <0.526 --- <0.556 --- <0.490 --- <0.521 --- <0.505 --- <0.543 --- NA NA NA
PAHs (µg/l)(k)

Naphthalene 0.640 0.536 501 125 1.64 2.05 5,900 4,260 2.14 0.507 8.13 3.59 57.5 61.7 4,940 NA NA
1-Methylnaphthalene 27.9 1.53 81.9 5.90 0.522 0.365 488 260 41.0 2.61 171 9.38 140 85.3 NA NA NA
2-Methylnaphthalene 1.29 0.0943 J(l) 79.6 0.736 0.0677 J 0.0821 J 574 233 6.60 0.0916 J 43.4 1.32 16.9 12.3 NA NA NA
Acenaphthylene 0.208 <0.115 <0.0102 <0.00958 <0.00992 0.0927 J 28.0 11.4 0.745 <0.00937 <0.00926 <0.00916 1.42 <0.00958 NA NA NA
Acenaphthene 39.1 1.23 129 3.23 14.2 1.71 439 184 66.6 1.84 225 8.06 211 71.3 643 990 NA
Fluorene 5.79 0.0644 J 84.7 0.0480 J 7.45 <0.00766 197 8.00 31.6 0.0468 J 65.3 2.84 80.3 4.14 3,460 5,300 14,000
Phenanthrene 0.446 0.163 76.9 0.110 J 0.280 0.0794 J 275 1.19 J 46.2 0.114 24.9 5.51 99.7 3.34 NA NA NA
Anthracene 0.229 0.170 4.62 0.253 2.33 1.15 32.1 1.41 J 7.81 0.271 1.94 0.652 16.3 1.01 25,900 40,000 110,000
Fluoranthene 0.0589 J 0.159 10.3 0.717 J 2.53 0.0695 J 68.4 0.527 J 8.16 0.0962 J 1.07 1.25 44.6 1.99 90.2 140 370
Pyrene 0.0379 J 0.113 J 4.66 0.0542 J 1.70 0.0547 J 48.0 <0.549 4.76 0.0635 J 0.724 0.965 29.5 1.97 2,590 4,000 11,000
Benzo(g,h,i)perylene <0.0347 <0.0379 <0.00330 <0.00311 <0.00322 <0.00319 2.20 <0.725 0.0222 J <0.00304 <0.00301 <0.00298 0.551 J <0.00311 NA NA NA
cPAHs (µg/l)(m)

Chrysene <0.0189 <0.0207 0.103 <0.00298 <0.00308 <0.00305 10.6 <0.396 0.265 <0.00291 <0.00288 0.0853 3.76 0.187 0.0296 0.018 * / 0.02(n) 0.031
Benzo(b)fluoranthene <0.0853 <0.0931 0.0327 <0.00324 <0.00335 <0.00331 5.58 <1.78 0.0951 <0.00317 <0.00313 0.0558 1.30 0.160 0.0296 0.018 * / 0.02(n) 0.031
Benzo(k)fluoranthene <0.0221 <0.0241 0.0142 <0.00372 <0.00385 <0.00380 6.02 <0.462 0.0387 <0.00363 <0.00359 0.0170 1.96 0.0795 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)anthracene <0.0316 <0.0345 0.157 <0.00417 <0.00432 <0.00427 11.0 <0.659 0.392 <0.00408 <0.00403 0.134 3.87 0.336 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)pyrene <0.0274 <0.0299 <0.00234 <0.00220 <0.00228 <0.00226 6.51 <0.571 0.0698 <0.00216 <0.00213 0.0267 1.83 0.105 0.0296 0.018 * / 0.02(n) 0.031
Indeno(1,2,3-cd)pyrene <0.0295 <0.0322 <0.00267 <0.00252 <0.00261 <0.00258 1.89 <0.615 0.0641 <0.00247 <0.00244 <0.00241 0.472 J <0.00252 0.0296 0.018 * / 0.02(n) 0.031
Dibenz(a,h)anthracene <0.0305 <0.0333 <0.00306 <0.00289 <0.00299 <0.00295 6.79 <0.637 <0.00254 <0.00282 <0.00279 <0.00276 3.27 <0.00289 0.0296 0.018 * / 0.02(n) 0.031
Total cPAHs(r) <0.0274 <0.0299 0.0214 <0.0022 <0.00228 <0.00226 11.8 <0.571 0.131 <0.00216 <0.00213 0.0482 3.94 0.164 0.0296 0.018 * / 0.02(n) 0.031

Notes:  
    (a)   Well MW-8(R) was installed in May 2000 as a replacement for MW-8, which was damaged.  Well MW-28(R) was installed in February 2006 as a replacement for MW-28, which was damaged during construction activities in the 18th Street right-of-way.
    (b)   Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).

    (d)   National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10-6.
    (e)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx(extended) with silica gel cleanup.
    (f)    "---" Denotes sample was not analyzed for the listed analyte
    (g)   "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (h)   "NA" denotes no cleanup level established.
    (i)    Results in the diesel organics range are primarily due to overlap from a gasoline range product (Laboratory note D-08).
    (j)    The sample chromatographic pattern does not resemble the fuel standard used for quantitation (Laboratory note D-06).
    (k)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate).  Non-detected analytes are reported to the MDL.
    (l)    "J" denotes an analyte detected at a concentration between the method reporting limit (MRL) and the method detection limit (MDL).
    (m)   Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate).  Non-detected analytes are reported to the MDL.
    (n)    Practical quantitation limit (PQL) (Ecology 2001b).
    (o)   The total hydrocarbon result in this sample is primarily due to an individual compound eluting in the volatile hydrocarbon range (Laboratory note G-03).
    (p)   The chromatogram for this sample does not resemble a typical gasoline pattern (Laboratory note G-02). 
    (q)   The heavy oil range organics present are due to hydrocarbons eluting primarily in the diesel range (Laboratory note D-10).
    (r)   Total cPAHs based on benzo(a)pyrene equivalent values.  Individual cPAH concentrations were multiplied by toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  TEFs are summarized on Table 2A-A.  Non-detected cPAH analytes were not included in the summation.

 *  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

 Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
 mg/l = milligrams per liter
 µg/l = micrograms per liter  

    (c)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10 -6.  

MTCA Method B 
Surface Water(b)

Human Health 
Consumption of 

Organisms(c)

Human Health 
Consumption of 

Organisms(d)

Data Summary Report, Former Tacoma Metals Property
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TABLE 3

MARCH 2008
GROUNDWATER MONITORING WELL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 1 of 2

Groundwater Sample Designation
MW-8(R)(a) MW-10 MW-11 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19

Analyte unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered

TPHs (mg/l)(c)  
Gasoline-range hydrocarbons 17.0 ---(d) 0.490 --- 0.270 --- <0.100(e) --- <0.100 --- <0.100 --- <0.100 --- 6.50 --- <0.100 --- NA(f)

Diesel-range hydrocarbons 9.90(g) --- 4.30(g) --- 1.10(g) --- 0.071(g) --- <0.050 --- <0.050 --- <0.050 --- 9.50(g) --- <0.050 --- NA
Oil-range hydrocarbons <0.270 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- NA

PAHs (µg/l)(i)

Naphthalene 3,600 2,900 1.6 1.3 18 13 0.26 0.18 0.036 0.036 0.023 0.026 0.24 0.21 5,800 4,400 <0.02 0.042 4,940(k)

Acenaphthylene 5.9 3.8 0.19 0.24 0.84 0.55 0.084 0.071 0.025 0.023 <0.02 <0.02 0.047 0.046 1.4 1.2 <0.02 <0.02 NA
Acenaphthene 170 140 34 31 120 98 10 8.2 3.5 3.0 0.57 0.48 6.20 5.6 180 160 0.17 0.14 643(k)

Fluorene 71 59 18 16 84 73 4.1 3.4 1.8 1.6 <0.02 <0.02 2.8 2.6 84 78 <0.02 <0.02 3,460(k)

Phenanthrene 55 44 18 17 87 79 2.8 2.4 0.28 0.27 <0.02 <0.02 0.25 0.25 88 87 <0.02 <0.02 NA
Anthracene 7.1 3.7 3.2 3.8 16 12 0.45 0.35 0.17 0.12 <0.02 <0.02 0.39 0.32 9.3 8.0 <0.02 <0.02 25,900(k)

Fluoranthene 6.7 3.5 6.1 5.5 15 13 1.3 1.0 0.36 0.31 <0.02 <0.02 0.77 0.71 7.7 6.3 <0.02 <0.02 90.2(k)

Pyrene 4.2 2.1 4.1 3.7 10 8.3 0.84 0.68 0.23 0.19 <0.02 <0.02 0.51 0.46 4.3 3.3 <0.02 <0.02 2,590(k)

Benzo(g,h,i)perylene <0.2 <0.02 0.032 0.031 <0.2 0.063 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA

cPAHs (µg/l)(l)

Benzo(a)anthracene 0.59 0.072 0.41 0.40 0.68 0.50 0.067 0.052 0.026 <0.02 <0.02 <0.02 0.049 0.042 <0.2 0.048 <0.02 <0.02 NA
Chrysene 0.56 0.072 0.37 0.37 0.48 0.39 0.065 0.049 0.027 <0.02 <0.02 <0.02 0.043 0.032 <0.2 0.036 <0.02 <0.02 NA
Benzo(a)pyrene <0.2 <0.02 0.16 0.18 <0.2 0.18 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA
Benzo(b)fluoranthene 0.24 <0.02 0.21 0.21 0.23 0.22 <0.02 <0.02 0.021 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA
Benzo(k)fluoranthene <0.2 <0.02 0.069 0.09 <0.2 0.089 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA
Indeno(1,2,3-cd)pyrene <0.2 <0.02 0.035 0.037 <0.2 0.068 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA
Dibenz(a,h)anthracene <0.2 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 NA

Total cPAHs(m) 0.22 0.0079 0.24 0.26 0.23 0.27 0.0074 0.0057 0.0050 <0.02 <0.02 <0.02 0.0053 0.0045 0.15 0.0052 <0.02 <0.02 1.24(n)

 

Groundwater Sample Designation
MW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28(R)(a)

Analyte unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered

TPHs (mg/l)(c)  
Gasoline-range hydrocarbons 1.60 --- 1.40 --- 3.30 --- 3.10 --- 0.330 --- 0.300 --- 0.320 --- <0.100 --- 0.640 --- NA(f)

Diesel-range hydrocarbons 2.10(g) --- 2.90(g) --- 0.220(g) --- 3.10 --- 0.450 --- 0.420 --- 0.860 --- 0.140 --- 3.40 --- NA
Oil-range hydrocarbons <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- NA

PAHs (µg/l)(i)

Naphthalene 7.1 5.8 730 560 1,200 990 32 26 19 18 0.29 0.21 91 74.0 0.26 0.22 370 160 4,940(k)

Acenaphthylene 0.75 0.77 1.4 1.1 1.5 1.3 0.90 0.74 0.44 0.41 0.30 0.25 0.48 0.37 0.20 0.18 <2 1.4 NA
Acenaphthene 160 150 230 180 210 170 150 130 42 40 83 68 77 66 28 25 200 170 643(k)

Fluorene 82 75 120 100 110 95 56 49 23 22 15 13 48 42 10 9.0 100 92 3,460(k)

Phenanthrene 68 66 150 120 110 99 52 48 2.1 2.2 1.1 1.0 47 42 1.1 0.920 130 120 NA
Anthracene 3.4 3.4 14 9.5 16 13 5.5 4.5 4.0 3.6 0.14 0.096 4.1 2.7 <0.02 <0.02 13 11 25,900(k)

Fluoranthene 1.9 1.9 20 14 13 11 8.3 7 7.4 7.1 0.13 0.12 <10 <10 2.1 2.0 22 18 90.2(k)

Pyrene 0.88 0.86 14 9.5 8.0 6.9 5.1 5.0 4.8 5.0 0.087 0.078 4.7 4.2 1.3 1.2 14 11 2,590(k)

Benzo(g,h,i)perylene <0.2 <0.02 <0.2 0.021 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.026 <0.02 NA

cPAHs (µg/l)(l)

Benzo(a)anthracene <0.2 <0.02 1.3 0.52 0.49 0.36 0.32 0.220 0.42 0.31 <0.02 <0.02 0.16 0.12 0.066 0.047 0.77 0.49 NA
Chrysene <0.2 <0.02 1.0 0.39 0.47 0.35 0.30 0.21 0.34 0.31 <0.02 <0.02 0.15 0.11 0.061 0.035 0.56 0.36 NA
Benzo(a)pyrene <0.2 <0.02 0.50 0.13 0.094 0.079 0.022 <0.02 0.043 0.023 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.17 0.067 NA
Benzo(b)fluoranthene <0.2 <0.02 0.66 0.18 0.13 0.099 0.031 <0.02 0.061 0.038 <0.02 <0.02 0.026 <0.02 <0.02 <0.02 0.21 0.069 NA
Benzo(k)fluoranthene <0.2 <0.02 0.26 0.055 0.041 0.036 <0.02 <0.02 0.025 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.077 0.035 NA
Indeno(1,2,3-cd)pyrene <0.2 <0.02 <0.2 0.028 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.036 <0.02 NA
Dibenz(a,h)anthracene <0.2 <0.02 <0.2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA

Total cPAHs(m) 0.15 <0.02 0.75 0.21 0.16 0.13 0.060 0.024 0.097 0.061 <0.02 <0.02 0.020 0.013 0.0072 0.0051 0.28 0.13 1.24(n)

Proposed Cleanup 
Level(b)

Proposed Cleanup 
Level(b)

TACOMA METALS
July 2008
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TABLE 3

MARCH 2008
GROUNDWATER MONITORING WELL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 2 of 2

Groundwater Sample Designation
MW-29 MW-30 MW-31 MW-100 (MW-31 dup) MW-32 MW-33 MW-34 MW-35

Analyte unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered unfiltered filtered

TPHs (mg/l)(c)

Gasoline-range hydrocarbons 0.220 --- 2.60 --- 0.200 --- 0.210 --- 0.210 --- <0.100 --- <0.100 --- <0.100 --- NA(f)

Diesel-range hydrocarbons 0.390 --- 4.40(g) --- 1.80 --- 1.90 --- 0.180 --- <0.050 --- <0.050 --- <0.050 --- NA
Oil-range hydrocarbons <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- <0.250 --- NA

PAHs (µg/l)(i)

Naphthalene 0.46 0.34 790 630 <2 0.56 <2 0.54 0.16 0.12 0.036 0.041 <0.02 <0.02 0.059 0.053 4,940(k)

Acenaphthylene 0.32 0.28 1.8 1.9 <2 0.91 <2 0.87 <0.02 0.026 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Acenaphthene 31 29 390 330 190 170 200 180 12 9.8 2.8 3.0 <0.02 <0.02 0.15 0.13 643(k)

Fluorene 12 12 140 120 98 90 100 93 0.026 0.021 0.051 0.054 <0.02 <0.02 <0.02 <0.02 3,460(k)

Phenanthrene 15 14.000 56 49 110 110 120 110 0.034 <0.02 0.39 0.43 <0.02 <0.02 <0.02 <0.02 NA
Anthracene 4.1 3.0 4.0 <10 14 12 14 13 <0.02 <0.02 0.18 0.11 <0.02 <0.02 <0.02 <0.02 25,900(k)

Fluoranthene 6.0 5.6 2.9 <10 22 19 23 21 <0.02 <0.02 0.38 0.41 <0.02 <0.02 <0.02 <0.02 90.2(k)

Pyrene 3.7 3.6 1.9 <10 15 13 16 15 <0.02 <0.02 0.43 0.46 <0.02 <0.02 0.041 0.037 2,590(k)

Benzo(g,h,i)perylene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA

cPAHs (µg/l)(l)

Benzo(a)anthracene 0.26 0.18 <0.2 <0.02 0.77 0.57 0.87 0.62 <0.02 <0.02 0.031 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Chrysene 0.25 0.18 <0.2 <0.02 0.46 0.37 0.55 0.39 <0.02 <0.02 0.040 0.032 <0.02 <0.02 <0.02 <0.02 NA
Benzo(a)pyrene 0.048 <0.02 <0.02 <0.02 0.11 0.082 0.16 0.11 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Benzo(b)fluoranthene 0.057 <0.02 <0.02 <0.02 0.15 0.10 0.22 0.15 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Benzo(k)fluoranthene 0.025 <0.02 <0.02 <0.02 0.052 0.038 0.073 0.045 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Indeno(1,2,3-cd)pyrene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Dibenz(a,h)anthracene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 NA

Total cPAHs(m) 0.085 0.020 0.011 <0.02 0.21 0.16 0.28 0.20 <0.02 <0.02 0.0035 0.00032 <0.02 <0.02 <0.02 <0.02 1.24(n)

Notes:   
    (a)   Well MW-8(R) was installed in May 2000 as a replacement for MW-8, which was damaged.  Well MW-28(R) was installed in February 2006 as a replacement for MW-28, which was damaged during construction activities in the 18th Street right-of-way.
    (b)   Proposed site cleanup levels based on Kennedy/Jenks Consultants' 2007 Cleanup Level Evaluation report submitted to Ecology under separate cover.
    (c)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx with silica gel cleanup.
    (d)    "---" Denotes sample was not analyzed for the listed analyte  
    (e)   "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (f)    "NA" denotes cleanup level is either not available or not appropriate.
    (g)    Laboratory note 'x':  "The pattern of peaks present is not indicative of diesel".
    (i)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate).  Non-detected analytes are reported to the MDL.
    (k)   Cleanup level based on the Model Toxics Control Act (MTCA) (WAC 173-340) Method B surface water cleanup level based on Ecology's online CLARC database.
    (l)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate).  
   (m)   Total cPAHs based on benzo(a)pyrene equivalent values.  Individual cPAH concentrations were multiplied by toxicity equivalency factors (TEFs, see Table 1A) prior to summation (per WAC 173-340-708).  Non-detected cPAH analytes were not included in the summation if the reporting limit 
            was at the practical quantitation limit (PQL) of 0.02.  A value of one-half the reporting limit was used (prior to TEF adjustment) for non-detected analytes with reporting limits above the PQL.
   (n)   Modified cleanup level for total cPAHs based on the Ambient Water Quality Criteria (AWQC) for consumption of organisms only (EPA 2004) pursuant to Section 304(a)(1) of the Clean Water Act discussed in Kennedy/Jenks Consultants' 2007 Cleanup Level Evaluation report.

Analytes detected in samples at concentrations exceeding the proposed cleanup level values are shown in bold and italics.  
 mg/l = milligrams per liter
 µg/l = micrograms per liter

 

Proposed 
Cleanup 
Level(b)

TACOMA METALS
July 2008
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TABLE 3A

MARCH 2005 OFF-PROPERTY INVESTIGATION
SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 1 of 2

Sample Designation (Boring ID - feet bgs) MTCA Method C
B24 B24 B24 B25 B25 B26 B26 B26 B27 B27 B27 B28 B28 B28 Industrial Soil

Analyte 9-10 15-16 30.5-31.5 14-15 30-31 6.5-7.5 18-19 25-26 7-8 22-23 24.5-25.5 6-7 11-12 23.5-24.5 Cleanup Level(a)

TPHs (mg/kg)(b)

Gasoline-range Hydrocarbon <5.00(c) 309 (d) <5.00 <5.00 83.8 (d) <5.00 <5.00 69.6 (d) <5.00 <5.00 2,720 (d) <5.00 28.6(d) 172 (d) 100/30(e)

Diesel-range Hydrocarbon <10.0 409 22.3 16.9 9,790 162(f) 801 142 92.3(f) 68.7 8,750 686(f) 24.7 238 2,000(e)

Oil-range Hydrocarbon <25.0 <250 <25.0 <25.0 1,570 268 173 <25.0 258 <25.0 <1,940 1,620 <25.0 <49.3 2,000(e)

PAHs (mg/kg)(h)  
Naphthalene <0.0100 50.9 0.239 0.344 25.7 0.181 7.63 13.7 0.0910 0.561 2,410 <0.330 1.16 33.5 7.00E+04
1-Methylnaphthalene <0.0100 45.3 0.606 0.609 97.5 0.0366 5.57 3.07 0.123 0.541 437 <0.330 0.623 13.4 NA(i)

2-Methylnaphthalene <0.0100 62.6 0.380 0.0166 162 0.0616 1.40 5.79 0.181 0.700 872 <0.330 0.229 20.1 NA
Acenaphthylene <0.0100 0.363 <0.0500 <0.0100 <1.65 0.0427 1.23 <0.330 0.0692 <0.0100 15.5 <0.330 0.0153 <0.656 NA
Acenaphthene <0.0100 23.3 1.86 0.498 126 0.0122 19.4 3.82 0.160 0.571 597 <0.330 0.518 23.7 2.10E+05
Fluorene <0.0100 16.8 2.08 0.170 108 0.0152 33.4 3.67 0.135 0.728 638 <0.330 0.161 29.2 1.40E+05
Phenanthrene 0.0215 32.4 4.59 0.0388 361 0.217 178 9.60 0.493 1.65 1,790 <0.330 0.180 85.7 NA
Anthracene <0.0100 6.76 0.629 0.0145 58.2 0.0384 64.1 1.18 0.165 0.0771 163 <0.330 0.0784 7.00 1.05E+06
Fluoranthene 0.0162 9.13 1.72 0.0186 148 0.250 137 2.69 0.513 0.0623 626 0.543 0.106 30.0 1.40E+05
Pyrene 0.0127 7.50 1.28 0.0209 134 0.228 101 2.18 0.587 0.0308 450 0.952 0.0831 16.7 1.05E+05
Benzo(g,h,i)perylene 0.0216 <0.330 <0.0500 <0.0100 7.29 0.0397 7.75 <0.330 0.272 <0.0100 11.2 0.344 <0.0100 <0.656 NA

cPAHs (mg/kg)(j)

Chrysene 0.0280 1.27 0.262 0.0190 35.5 0.148 48.7 0.531 0.505 <0.0100 92.8 1.05 0.0248 3.53 18
Benzo(b)fluoranthene 0.0239 0.366 0.118 <0.0100 15.6 0.116 15.9 <0.330 0.447 <0.0100 33.1 0.759 0.0134 0.915 18
Benzo(k)fluoranthene 0.0299 0.383 0.151 0.0203 17.9 0.0939 17.1 <0.330 0.471 <0.0100 34.0 0.883 0.0229 0.858 18
Benzo(a)anthracene <0.0100 1.41 0.264 <0.0100 36.9 0.0595 34.6 0.539 0.300 <0.0100 102 0.711 0.0182 3.91 18
Benzo(a)pyrene 0.0143 0.501 0.0951 <0.0100 21.1 0.0668 20.3 <0.330 0.409 <0.0100 37.3 1.58 0.0153 0.824 18
Indeno(1,2,3-cd)pyrene 0.0174 <0.330 <0.0500 <0.0100 6.64 0.0341 7.90 <0.330 0.253 <0.0100 10.8 1.04 <0.0100 <0.656 18
Dibenz(a,h)anthracene <0.0100 <0.330 <0.0500 <0.0100 3.11 0.0131 3.44 <0.330 0.112 <0.0100 4.86 <0.330 <0.0100 <0.656 18
Total cPAHs (mg/kg)(k) 0.0217 0.730 0.151 0.0022 30.4 0.104 29.7 0.0591 0.606 <0.0100 58.2 1.93 0.0210 1.43 18

Data Summary Report, Former Tacoma Metals Property
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TABLE 3A

MARCH 2005 OFF-PROPERTY INVESTIGATION
SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 2 of 2

Sample Designation (Boring ID - feet bgs) MTCA Method C
B29 B29 B29 B30 B30 B30 B31 B31 B31 B32 B32 B32 B33 B33 B33 Industrial Soil

Analyte 6.5-7.5 11-12 22.5-23.5 5.5-6.5 11-12 22-23 6-7 19-20 24-25 6-7 11-12 19-20 6-7 18-19 20.5-21.5 Cleanup Level(a)

TPHs (mg/kg)(b)

Gasoline-range Hydrocarbon <5.00(c) <5.00 1,420 (d) <10.6 <5.00 14.4(d) <5.00 24.7(d) 50.8 (d) <5.00 <10.4 28.6(d) <5.00 <5.00 <5.00 100/30(e)

Diesel-range Hydrocarbon 61.5(f) 291(f) 3,920 (g) <21.1 25.2 159 163(f) 1,140 213 14.2 112(f) 3,650 (f) 16.3 <10.0 <10.0 2,000(e)

Oil-range Hydrocarbon 116 217 <1,000 <52.9 <25.0 <49.0 229 162 30.5 <25.0 119 1,310 <25.0 <25.0 <25.0 2,000(e)

PAHs (mg/kg)(h)

Naphthalene <0.330 1.20 415 0.0297 0.188 <0.643 <0.330 9.29 17.7 0.0741 0.327 8.27 0.0454 <0.0100 <0.0100 7.00E+04
1-Methylnaphthalene 0.0706 1.15 114 <0.0211 0.0468 5.97 <0.330 22.9 4.91 0.0356 0.144 31.1 0.0683 0.0381 0.0593 NA(i)

2-Methylnaphthalene <0.330 0.711 168 <0.0211 0.0572 5.25 <0.330 2.10 7.77 0.0300 0.0947 25.3 0.0492 0.0151 <0.0100 NA
Acenaphthylene <0.330 0.536 <6.51 <0.0211 0.0181 <0.643 0.351 1.27 0.360 <0.0100 0.0521 <6.56 <0.0100 <0.0100 <0.0100 NA
Acenaphthene <0.330 3.06 123 <0.0211 0.0290 14.9 <0.330 50.6 8.30 0.0909 0.193 83.2 <0.0100 0.0876 0.408 2.10E+05
Fluorene <0.330 2.80 138 <0.0211 0.0363 15.8 <0.330 58.9 7.31 0.0542 0.102 43.7 <0.0100 0.0986 <0.0100 1.40E+05
Phenanthrene <0.330 5.20 376 0.0552 0.0869 47.5 0.734 215 26.2 0.0634 0.463 755 0.0702 0.0547 <0.0100 NA
Anthracene <0.330 12.9 45.7 0.0447 0.0285 13.7 1.19 66.4 4.31 0.0262 0.157 255 0.0124 0.0244 <0.0100 1.05E+06
Fluoranthene 0.570 7.53 134 0.0914 0.0612 22.0 2.87 101 11.5 0.0653 0.362 1,000 0.0293 0.0269 <0.0100 1.40E+05
Pyrene 1.04 7.31 97.3 0.0972 0.0344 16.5 5.02 80.8 10.2 0.0366 0.411 813 0.0279 0.0164 <0.0100 1.05E+05
Benzo(g,h,i)perylene 0.576 2.57 <6.51 0.0361 <0.0100 0.763 4.53 3.37 0.577 0.0222 0.934 82.3 0.0162 <0.0100 <0.0100 NA

cPAHs (mg/kg)(j)

Chrysene 1.17 7.10 23.2 0.0689 0.0244 4.26 7.16 18.1 2.93 0.0273 0.369 318 0.0323 <0.0100 <0.0100 18
Benzo(b)fluoranthene 0.896 3.57 7.83 0.0533 0.0125 1.72 5.85 8.02 1.30 0.0240 0.350 153 0.0243 <0.0100 <0.0100 18
Benzo(k)fluoranthene 0.657 3.57 7.32 0.0652 0.0249 1.82 4.65 8.36 1.35 0.0345 0.248 170 0.0340 <0.0100 <0.0100 18
Benzo(a)anthracene 0.723 4.33 25.1 0.0423 0.0154 4.47 3.69 19.2 2.72 0.0156 0.171 279 0.0211 <0.0100 <0.0100 18
Benzo(a)pyrene 0.832 4.79 8.18 0.0383 0.0119 2.20 6.37 10.6 1.69 0.0184 0.241 202 0.0227 <0.0100 <0.0100 18
Indeno(1,2,3-cd)pyrene 0.520 2.11 <6.51 0.0298 <0.0100 0.698 3.84 3.44 0.542 0.0166 0.371 76.2 0.0144 <0.0100 <0.0100 18
Dibenz(a,h)anthracene <0.330 0.808 <6.51 <0.0211 <0.0100 <0.643 1.53 1.70 <0.330 <0.0100 0.0990 32.2 <0.0100 <0.0100 <0.0100 18
Total cPAHs (mg/kg)(k) 1.12 6.54 12.4 0.0580 0.0174 3.11 8.86 15.4 2.31 0.0277 0.398 286 0.0324 <0.0100 <0.0100 18

Notes:
    (a)   Model Toxics Control Act (MTCA) Method C industrial soil cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   Samples were analyzed for diesel- and oil-range hydrocarbons by Ecology Method NWTPH-Dx(extended) with silica gel cleanup, and gasoline-range hydrocarbons by Ecology Method NWTPH-G.
    (c)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (d)   Lab note G-02:  The chromatogram for this sample does not resemble a typical gasoline pattern.
    (e)   Total petroleum hydrocarbon (TPH) screening levels based on MTCA Method A industrial soil cleanup levels (Ecology 2001a).  For gasoline mixtures without  benzene and total ethylbenzene, toluene and xylenes less than 1% of the gasoline mixture the cleanup level is 100 mg/kg.  
            For all other gasoline  mixtures, the cleanup level is 30 mg/kg.
    (f)    Lab note D-15:  Hydrocarbon pattern most closely resembles a weathered Heavy Fuel Oil product.
    (g)   Lab note D-06:  The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
    (h)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate).
    (i)    "NA" denotes no cleanup level established.
    (j)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate).
    (k)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
            Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.          
Analytes detected in samples at concentrations exceeding one or more cleanup levels or comparison levels are shown in bold and italics.
mg/kg = milligrams per kilogram
bgs = below ground surface
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TABLE 3B

MARCH 2005 OFF-PROPERTY INVESTIGATION
RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Reconnaissance Groundwater Sample Designation NRWQC NTR

B24 B25 B26 B27 B28 B29 B30 B31 B32 B33 MTCA Method B Human Health Human Health
Analyte RGW RGW RGW RGW RGW RGW RGW RGW RGW RGW Surface Water(a) Consumption of Organisms(b) Consumption of Organisms(c)

TPHs (mg/l)(d)

Gasoline-range hydrocarbons 0.354(e) 1.27(e) 0.134(e) 8.16(e) 2.78(e) 6.71(e) 0.227(e) 10.4(e) <0.050(f) 0.537(e) NA(g) NA NA
Diesel-range hydrocarbons 1.88 3.80 0.637 6.13 2.81 3.14 0.399 22.1 0.664 0.639 NA NA NA
Oil-range hydrocarbons <0.500 <0.581 <0.500 <0.685 <0.500 <0.602 <0.500 3.10 <0.500 <0.500 NA NA NA

PAHs (µg/l)(h)

Naphthalene 2.98 39.8 17.7 4,310 1,070 2,730 3.33 17,400 6.83 1.52 4,940 NA NA
1-Methylnaphthalene 20.6 175 19.8 338 224 237 35.9 2,270 29.3 73.5 NA NA NA
2-Methylnaphthalene 13.3 203 5.59 462 199 322 15.7 3,340 15.1 5.76 NA NA NA
Acenaphthylene <0.500 1.54 1.18 5.15 <10 4.43 0.980 206 1.39 1.21 NA NA NA
Acenaphthene 45.9 171 48.3 243 185 224 60.6 3,120 59.5 108 643 990 NA
Fluorene 39.7 103 34.2 120 109 121 18.5 2,480 18.2 18.1 3,460 5,300 14,000
Phenanthrene 83.2 229 51.8 115 121 122 18.7 8,590 61.3 2.42 NA NA NA
Anthracene 9.25 24.2 13.7 7.42 12.6 15.2 2.84 1,370 14.9 1.11 25,900 40,000 110,000
Fluoranthene 29.0 75.6 21.5 20.6 23.3 24.5 5.29 4,170 60.4 0.505 90.2 140 370
Pyrene 20.1 60.2 18.0 11.4 20.6 17.4 4.71 3,390 52.8 <0.500 2,590 4,000 11,000
Benzo(g,h,i)perylene <0.500 1.54 1.18 <1.00 <10.0 <1.00 <0.500 285 3.37 <0.500 NA NA NA

cPAHs (µg/l)(i)

Chrysene 3.26 12.3 6.86 5.98 <10.0 2.93 2.75 928 12.7 <0.500 0.0296 0.018 * / 0.02(j) 0.031
Benzo(b)fluoranthene 1.39 7.03 3.53 2.06 <10.0 <1.00 1.08 510 8.71 <0.500 0.0296 0.018 * / 0.02(j) 0.031
Benzo(k)fluoranthene 2.48 8.13 2.16 1.03 <10.0 <1.00 0.686 519 8.22 <0.500 0.0296 0.018 * / 0.02(j) 0.031
Benzo(a)anthracene 3.52 9.89 3.92 2.06 <10.0 2.83 0.882 1,090 11.3 <0.500 0.0296 0.018 * / 0.02(j) 0.031
Benzo(a)pyrene 1.11 3.96 2.65 <1.00 <10.0 <1.00 <0.500 654 8.12 <0.500 0.0296 0.018 * / 0.02(j) 0.031
Indeno(1,2,3-cd)pyrene <0.500 1.32 1.08 <1.00 <10.0 <1.00 <0.500 246 2.67 <0.500 0.0296 0.018 * / 0.02(j) 0.031
Dibenz(a,h)anthracene <0.500 <1.00 0.784 <1.00 <10.0 <1.00 <0.500 100 1.39 <0.500 0.0296 0.018 * / 0.02(j) 0.031

Total cPAHs (µg/l)(k) 1.88 6.720 4.10 0.575 <10.0 0.312 0.292 940 11.90 <0.500 0.0296 0.018 * / 0.02(j) 0.031

Notes:  
    (a)   Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).

    (c)   National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10  -6.
    (d)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx(extended) with silica gel cleanup.
    (e)   Lab note G-02:  The chromatogram for this sample does not resemble a typical gasoline pattern.
    (f)    "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (g)   "NA" denotes no cleanup level established.
    (h)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate).
    (i)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate).
    (j)    Practical quantitation limit (PQL) (Ecology 2001b).
    (k)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
            Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.

*  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
mg/l = milligrams per liter
µg/l = micrograms per liter

    (b)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10   -6.  
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TABLE 3C

MARCH 2005 OFF-PROPERTY INVESTIGATION
GROUNDWATER MONITORING WELL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Groundwater Sample Designation NRWQC NTR
MW-26 MW-27 MW-28 MTCA Method B Human Health Human Health

Analyte unfiltered filtered unfiltered filtered unfiltered filtered Surface Water(a) Consumption of Organisms(b) Consumption of Organisms(c)

TPHs (mg/l)(d)

Gasoline-range hydrocarbons 2.31(e) ---(f) <0.0500(g) --- 0.19(e) --- NA(h) NA NA
Diesel-range hydrocarbons 1.78(i) --- <0.250 --- 1.15(i) --- NA NA NA
Oil-range hydrocarbons <0.500 --- <0.500 --- <0.500 --- NA NA NA
PAHs (µg/l)(j)

Naphthalene 987 990 1.58 1.33 23.1 14.8 4,940 NA NA
1-Methylnaphthalene 169 99.1 0.596 0.177 81.6 33.5 NA NA NA
2-Methylnaphthalene 169 65.4 0.159 <0.100 6.09 2.00 NA NA NA
Acenaphthylene <0.100 <0.100 <0.100 <0.100 <0.100 0.538 NA NA NA
Acenaphthene 179 80.6 12.7 0.352 126 39.6 643 990 NA
Fluorene 127 2.72 7.69 <0.100 66.4 4.84 3,460 5,300 14,000
Phenanthrene 134 0.922 0.748 <0.100 105 0.708 NA NA NA
Anthracene 10.9 0.443 1.26 0.198 11.5 0.617 25,900 40,000 110,000
Fluoranthene 15.9 0.621 2.00 0.133 15.3 0.508 90.2 140 370
Pyrene 8.49 0.460 1.36 0.118 9.23 0.362 2,590 4,000 11,000
Benzo(g,h,i)perylene <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 NA NA NA
cPAHs (µg/l)(k)

Chrysene 0.610 0.109 <0.100 <0.100 0.447 <0.100 0.0296 0.018 * / 0.02(l) 0.031
Benzo(b)fluoranthene 0.121 <0.100 <0.100 <0.100 <0.100 <0.100 0.0296 0.018 * / 0.02(l) 0.031
Benzo(k)fluoranthene 0.437 <0.100 <0.100 <0.100 <0.100 <0.100 0.0296 0.018 * / 0.02(l) 0.031
Benzo(a)anthracene 0.602 0.122 0.105 <0.100 0.480 0.140 0.0296 0.018 * / 0.02(l) 0.031
Benzo(a)pyrene 0.127 <0.100 <0.100 <0.100 <0.100 <0.100 0.0296 0.018 * / 0.02(l) 0.031
Indeno(1,2,3-cd)pyrene <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.0296 0.018 * / 0.02(l) 0.031
Dibenz(a,h)anthracene <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 0.0296 0.018 * / 0.02(l) 0.031
Total cPAHs (µg/l)(m) 0.249 0.0133 0.0105 <0.100 0.0525 0.014 0.0296 0.018 * / 0.02(l) 0.031

Notes:  
    (a)   Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10  -6.  
    (c)   National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10  -6.
    (d)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx(extended) with silica gel cleanup.
    (e)   Lab note G-02:  The chromatogram for this sample does not resemble a typical gasoline pattern.
    (f)    "---" Denotes sample was not analyzed for the listed analyte
    (g)   "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (h)   "NA" denotes no cleanup level established.
    (i)    Lab note D-06:  The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
    (j)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate).
    (k)   Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate).
    (l)    Practical quantitation limit (PQL) (Ecology 2001b).
    (m) Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
             Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.
*  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
mg/l - milligrams per liter
µg/l - micrograms per liter  

Data Summary Report, Former Tacoma Metals Property
W:\1999\996098.00 Tacoma Metals\2007\Data Summary Rpt\Tables\Table 3C Mar05 Wells26-28.xls



TABLE 4A

MARCH 2004 OFF-PROPERTY INVESTIGATION
SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

MTCA Method C
B-18 B-18 B-18 B-19 B-19 B-19 B-20 B-20 B-20 B-21 B-21 B-21 B-22 B-22 B-22 B-23 B-23 B-23 Industrial Soil

Analyte 6-6.5 12-13 24-25 9-10 14-15 21-22 7-8 10-11 19-20 8-9 13-15 18-19 6-7 11-12 19-20 6.5-7.5 9-10 18-20 Cleanup Level(a)

TPHs (mg/kg)(b)

Diesel-range Hydrocarbon 19.0(c) 18.3(d) <10.0(e) 180 15.1(c) 5,990 (f) <20.4 38.1 36.3 30.6 <10.0 474 98.6 241 56.1(f) 49.9 3,010 <10.0 2000(g)

Oil-range Hydrocarbon <25.0 32.6 <25.0 28.0 <25.0 680 <51.0 <25.0 <25.0 38.2 <25.0 43.9 79.9 63.5 <25.0 <25.0 912 <25.0 2000(g)

Gasoline-range Hydrocarbon <5.00 <5.00 <5.00 554 (h) 19.5 2,500 (h) 26.9(h) 430 (h) 1,270 (h) 33.1(h) <5.00 66.7(h) <11.7 21.5(h) 63.0(i) 7.43 235 (i) 13.9(h) 100/30(g)

PAHs (mg/kg)(j)

Naphthalene 0.0872 0.873 0.332 8.66 0.375 1,160 0.235 17.2 7.89 0.402 0.234 45.2 0.731 0.918 <0.100 0.120 1.78 <0.100 7.00E+04
1-Methylnaphthalene 0.0521 0.262 2.84 3.66 0.411 360 <0.204 6.01 1.39 0.389 0.598 22.0 0.373 0.828 0.637 <0.100 0.801 <0.100 NA(k)

2-Methylnaphthalene 0.0612 0.376 0.728 3.10 0.672 642 <0.204 2.92 2.92 0.299 0.238 32.6 0.560 0.563 <0.100 <0.100 0.925 <0.100 NA
Acenaphthylene <0.0100 0.221 <0.0100 0.0809 0.0105 <10.3 <0.204 0.0734 <0.0100 0.0267 <0.0100 0.346 2.04 0.282 0.136 <0.100 1.07 <0.100 NA
Acenaphthene <0.0100 0.841 1.92 2.37 0.348 384 <0.204 3.32 1.22 0.284 0.550 29.5 0.326 1.26 8.62 <0.100 1.73 0.174 2.10E+05
Fluorene 0.0143 0.817 0.702 1.13 0.600 341 <0.204 1.71 3.89 0.222 0.507 28.9 0.575 1.87 11.6 <0.100 1.25 <0.100 1.40E+05
Phenanthrene 0.0482 6.41 0.264 1.18 0.784 920 <0.204 2.40 5.23 0.407 0.554 73.7 1.24 5.15 33.6 <0.100 3.58 0.131 NA
Anthracene <0.0100 1.25 0.0126 0.304 0.12 148 <0.204 0.702 1.33 0.146 0.0361 11.3 2.77 2.33 4.61 <0.100 5.82 <0.100 1.05E+06
Fluoranthene 0.0182 4.75 <0.0100 0.411 0.193 362 <0.204 1.20 1.61 0.276 0.0205 29.5 2.92 5.87 14.3 <0.100 27.0 0.105 1.40E+05
Pyrene 0.0273 5.52 <0.0100 0.377 0.131 301 <0.204 0.958 1.22 0.240 0.0238 24.0 4.17 3.92 8.80 <0.100 21.5 <0.100 1.05E+05
Benzo(g,h,i)perylene 0.0130 0.812 <0.0100 0.107 0.0158 16.1 <0.204 0.0683 0.015 0.0701 <0.0100 0.659 5.01 0.798 0.187 <0.100 20.4 <0.100 NA

cPAHs (mg/kg)(l)

Chrysene 0.0325 2.02 <0.0100 0.142 0.0412 76.2 <0.204 0.206 0.144 0.146 <0.0100 4.10 4.68 1.77 1.71 <0.100 23.0 <0.100 18
Benzo(b)fluoranthene 0.0521 2.10 <0.0100 0.194 0.057 68.6 <0.204 0.192 0.0967 0.181 <0.0100 5.00 9.09 1.55 0.959 <0.100 16.2 0.226 18
Benzo(k)fluoranthene 0.0299 0.597 <0.0100 0.0939 0.0245 25.4 <0.204 0.0557 0.0533 0.0709 <0.0100 2.72 3.64 0.319 0.340 <0.100 7.69 <0.100 18
Benzo(a)anthracene 0.0208 2.23 <0.0100 0.189 0.0482 87.2 <0.204 0.259 0.228 0.104 <0.0100 6.93 3.40 1.99 2.06 <0.100 12.8 <0.100 18
Benzo(a)pyrene 0.0286 1.74 <0.0100 0.186 0.043 48.3 <0.204 0.166 0.075 0.118 <0.0100 3.51 8.26 1.34 0.679 <0.100 15.8 0.122 18
Indeno(1,2,3-cd)pyrene 0.0156 0.867 <0.0100 0.115 0.0167 15.2 <0.204 0.0633 0.0175 0.0732 <0.0100 0.711 5.05 0.961 0.195 <0.100 17.6 <0.100 18
Dibenz(a,h)anthracene 0.0456 0.319 <0.0100 0.0678 0.0324 31.3 <0.204 0.0544 0.0317 0.0488 <0.0100 0.317 1.87 0.299 0.314 <0.100 <0.266 <0.100 18

Total cPAHs (mg/kg)(m) 0.059 2.47 <0.0100 0.274 0.071 81.2 <0.204 0.247 0.129 0.182 <0.0100 5.21 11.2 1.96 1.18 <0.100 21.5 0.145 18

Notes:
    (a)   Model Toxics Control Act (MTCA) Method C industrial soil cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   Samples were analyzed for diesel- and oil-range hydrocarbons by Ecology Method NWTPH-Dx(extended) with silica gel cleanup, and gasoline-range hydrocarbons by Ecology Method NWTPH-G.
    (c)   Hydrocarbon concentration result in this sample is partially due to one or more individual peaks eluting in the diesel/heavy oil range.
    (d)   Results in diesel organics range are primarily due to overlap from heavy oil range product.
    (e)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (f)    Sample chromatogram pattern does not resemble fuel standard used for quantitation.
    (g)   Total petroleum hydrocarbon (TPH) screening levels based on MTCA Method A industrial soil cleanup levels (Ecology 2001a).  For gasoline mixtures without  benzene and total ethylbenzene, toluene and xylenes less than 1% of the gasoline mixture the cleanup level is 100 mg/kg.  
            For all other gasoline  mixtures, the cleanup level is 30 mg/kg.
    (h)   Chromatogram for this sample does not resemble a typical gasoline pattern.
    (i)    Results reported in the gasoline range are primarily due to overlap from diesel range hydrocarbons.
    (j)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.
    (k)   "NA" denotes no cleanup level established.
    (l)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
   (m)  Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
             Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.          
Analytes detected in samples at concentrations exceeding one or more cleanup levels or comparison levels are shown in bold and italics.
mg/kg = milligrams per kilogram
bgs = below ground surface

Sample Designation (Boring ID - feet bgs)
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TABLE 4B

MARCH 2004 OFF-PROPERTY INVESTIGATION
RECONNAISSANCE GROUNDWATER ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

NRWQC NTR
B-18 B-19 B20 B-21 B-22 B-23 MTCA Method B Human Health Human Health

Analyte 3/10/2004 3/10/2004 3/10/2004 3/11/2004 3/11/2004 3/11/2004 Surface Water(a) Consumption of Organisms(b) Consumption of Organisms(c)

TPHs (mg/l)(d)

Gasoline-range hydrocarbons 2.91(e) 12.600(e) 22.500(e) 9.820(e) 2.410(e) 0.523(e) NA(f) NA NA
Diesel-range hydrocarbons 1.28(g) 4.93(g) 12.20(g) 5.49(g) 4.21(g) 0.321(g) NA NA NA
Oil-range hydrocarbons <0.500(h) <0.500 0.632(g) <0.500 <0.500 <0.500 NA NA NA

PAHs (µg/l)(i)

Naphthalene 36.0 5,870 22,900 4,330 1,100 74.0 4,940 NA NA
1-Methylnaphthalene 275 <500 <1,000 <500 <200 66.1 NA NA NA
2-Methylnaphthalene 214 1,200 3,430 805 456 33.9 NA NA NA
Acenaphthylene <10.0 <500 <1,000 <500 290 27.9 NA NA NA
Acenaphthene 159 692 1,810 554 866 76.9 643 990 NA
Fluorene 52.8 <500 1,220 <500 630 33.8 3,460 5,300 14,000
Phenanthrene 23.9 <500 3,440 644 1,790 30.1 NA NA NA
Anthracene 26.5 <500 <1,000 712 250 3.00 25,900 40,000 110,000
Fluoranthene <10.0 <500 1,080 <500 826 5.07 90.2 140 370
Pyrene <10.0 <500 <1,000 <500 635 3.40 2,590 4,000 11,000
Benzo(g,h,i)perylene <10.0 <500 <1,000 <500 <200 <0.100 NA NA NA

cPAHs (µg/l)(j)

Chrysene <10.0 <500 <1,000 <500 <200 0.253 0.0296 0.018 * / 0.02(k) 0.031
Benzo(b)fluoranthene <10.0 <500 <1,000 <500 <200 0.0906 0.0296 0.018 * / 0.02(k) 0.031
Benzo(k)fluoranthene <10.0 <500 <1,000 <500 <200 0.103 0.0296 0.018 * / 0.02(k) 0.031
Benzo(a)anthracene <10.0 <500 <1,000 <500 <200 0.306 0.0296 0.018 * / 0.02(k) 0.031
Benzo(a)pyrene <10.0 <500 <1,000 <500 <200 0.122 0.0296 0.018 * / 0.02(k) 0.031
Indeno(1,2,3-cd)pyrene <10.0 <500 <1,000 <500 <200 0.0372 0.0296 0.018 * / 0.02(k) 0.031
Dibenz(a,h)anthracene <10.0 <500 <1,000 <500 <200 0.0180 0.0296 0.018 * / 0.02(k) 0.031
Total cPAHs (µg/l)(l) <10.0 <500 <1,000 <500 <200 0.185 0.0296 0.018 * / 0.02(k) 0.031

Notes:  
    (a)   Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10  -6.  
    (c)   National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10  -6.
    (d)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx(extended) with silica gel cleanup.
    (e)   Chromatogram for this sample does not resemble a typical gasoline standard pattern.
    (f)    "NA" denotes no cleanup level established.
    (g)   Hydrocarbon concentration result in this sample is partially due to one or more individual peaks eluting in the diesel/heavy oil range.
    (h)   "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (i)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.
    (j)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
    (k)   Practical quantitation limit (PQL) (Ecology 2001b).
    (l)    Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
            Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.

*  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
mg/l - milligrams per liter
µg/l - micrograms per liter

Well Designation and Date Sampled
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TABLE 4C

MARCH 2004 OFF-PROPERTY INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - TPH and PAHs 

Former Tacoma Metals Facility

NRWQC NTR
MW-18 MW-23 MW-24 MW-25 MTCA Method B Human Health Human Health

Analyte 3/31/2004 3/31/2004 3/31/2004 3/31/2004 Surface Water(a) Consumption of Organisms(b) Consumption of Organisms(c)

TPHs (mg/l)(d)

Gasoline-range hydrocarbons 23.4 6.35 13.9 0.577 NA(e) NA NA
Diesel-range hydrocarbons 3.36 3.27 4.69 0.460 NA NA NA
Oil-range hydrocarbons <0.500(f) <0.500 <0.500 <0.500 NA NA NA
PAHs (µg/l)(g) 

Naphthalene 7,490 972 6,600 1.34 4,940 NA NA
1-Methylnaphthalene 646 449 558 56.1 NA NA NA
2-Methylnaphthalene 684 488 868 6.56 NA NA NA
Acenaphthylene 2.08 1.33 6.29 <0.100(e) NA NA NA
Acenaphthene 347 381 392 65.7 643 990 NA
Fluorene 148 137 168 11.4 3,460 5,300 14,000
Phenanthrene 124 135 168 0.744 NA NA NA
Anthracene 11.6 14.8 20.7 0.838 25,900 40,000 110,000
Fluoranthene 6.29 17.3 17.1 <0.100 90.2 140 370
Pyrene 3.46 9.75 12.2 <0.100 2,590 4,000 11,000
Benzo(g,h,i)perylene <0.100 <0.100 <0.100 <0.100 NA NA NA

cPAHs (µg/l)(h) 

Chrysene <0.100 0.442 0.667 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Benzo(b)fluoranthene <0.100 0.327 0.419 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Benzo(k)fluoranthene <0.100 <0.100 0.152 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Benzo(a)anthracene <0.100 0.577 0.800 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Benzo(a)pyrene <0.100 <0.100 <0.100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Indeno(1,2,3-cd)pyrene <0.100 <0.100 <0.100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Dibenz(a,h)anthracene <0.100 <0.100 <0.100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031

Total cPAHs(j) <0.100 0.0948 0.144 <0.0100 0.0296 0.018 * / 0.02(i) 0.031

Notes:  
    (a)   Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance 
           with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10 -6.  
    (c)   National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10 -6.
    (d)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx(extended) with silica gel cleanup.
    (e)   "NA" denotes no cleanup level established.
    (f)    "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (g)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.
    (h)   Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
    (i)    Practical quantitation limit (PQL) (Ecology 2001b).
    (j)    Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
             Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.
*  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).
Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  
Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
mg/l - milligrams per liter
µg/l - micrograms per liter

Well Designation and Date Sampled
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TABLE 4D

MARCH 2004 OFF-PROPERTY INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - DISSOLVED PAHs 

Former Tacoma Metals Facility

NRWQC NTR
MW-18 MW-23 MW-24 MW-25 MTCA Method B Human Health Human Health

Analyte 3/31/2004 3/31/2004 3/31/2004 3/31/2004 Surface Water(a) Consumption of Organisms(b) Consumption of Organisms(c)

PAHs (µg/l)(d)

Naphthalene 5,360 742 4,240 1.60 4,940 NA(e) NA
1-Methylnaphthalene 305 252 221 10.4 NA NA NA
2-Methylnaphthalene 217 248 183 0.654 NA NA NA
Acenaphthylene 0.654 0.311 1.33 <0.100(f) NA NA NA
Acenaphthene 142 177 103 10.5 643 990 NA
Fluorene 6.85 32.8 2.48 0.888 3,460 5,300 14,000
Phenanthrene 0.558 30.2 3.40 <0.100 NA NA NA
Anthracene <0.100 2.29 0.827 0.786 25,900 40,000 110,000
Fluoranthene <0.100 2.72 0.808 <0.100 90.2 140 370
Pyrene <0.100 1.42 0.538 <0.100 2,590 4,000 11,000
Benzo(g,h,i)perylene <0.100 <0.100 <0.100 <0.100 NA NA NA

cPAHs (µg/l)(g)

Chrysene <0.100 <0.100 <0.100 <0.0100 0.0296 0.018 * / 0.02(h) 0.031
Benzo(b)fluoranthene <0.100 0.194 0.231 <0.0100 0.0296 0.018 * / 0.02(h) 0.031
Benzo(k)fluoranthene <0.100 <0.100 <0.100 <0.0100 0.0296 0.018 * / 0.02(h) 0.031
Benzo(a)anthracene <0.100 <0.100 <0.100 <0.0100 0.0296 0.018 * / 0.02(h) 0.031
Benzo(a)pyrene <0.100 <0.100 <0.100 <0.0100 0.0296 0.018 * / 0.02(h) 0.031
Indeno(1,2,3-cd)pyrene <0.100 <0.100 <0.100 <0.0100 0.0296 0.018 * / 0.02(h) 0.031
Dibenz(a,h)anthracene <0.100 <0.100 <0.100 <0.0100 0.0296 0.018 * / 0.02(h) 0.031

Total cPAHs(i) <0.100 0.0194 0.0231 <0.0100 0.0296 0.018 * / 0.02(i) 0.031

Notes:  
    (a)   Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance 
            with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10 -6.  
    (c)   National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10 -6.
    (d)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.  Samples were field-filtered using a 0.45 micron cellulose acetate filter.
    (e)   "NA" denotes no cleanup level established.
    (f)    "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (g)   Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.  Samples were field-filtered using a 0.45 micron cellulose acetate filter.
    (h)   Practical quantitation limit (PQL) (Ecology 2001b).
    (i)    Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
            Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.

*  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  
Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].

µg/l - micrograms per liter

Well Designation and Date Sampled

Data Summary Report, Former Tacoma Metals Property
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TABLE 5A

NOVEMBER-DECEMBER 2003 INVESTIGATION
SOIL ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

MTCA Method C

B-12 B-12 B-12 B-13 B-13 B-13 B-14 B-14 B-14 B-15 B-15 B-15 B-16 B-16 B-16 B-17 B-17 B-17 Industrial Soil
Analyte  4-5  6.5-7.5  9-10  1-3  5-6  14-15  1-2  5-6  9-10  5-6  7-8  10-11  3-4  5-6  10-11  3-4  5-6  7-8 Cleanup Level(a)

TPHs (mg/kg)(b)

Diesel-range Hydrocarbon 1,910 (397)(c) 43.0 (21.8) 1,310 (866) 734 (264) 114 (41.8) 1,680 (1,020)(d) 374 (178)(d) 927 (279)(d) 436 (251) 266 (68.7) 12.8 (<10.0(e)) 19.5 (<10.0) <10.0 (<10.0) 457 (136) 139 (72.8) <10.0 (<10.0) 138 (23.6) 361 (35.1) 2000(f)

Oil-range Hydrocarbon 4,800  (1,250) 64.7 (<25.0) 317 (<125) 1,080 (551) 159 (47.1) 166 (<98.0) 1,410 (705) 1,590 (349) 298 (91.7) 666 (217) <25.0 (<25.0) 25.7 (<25.0) <25.0 (<25.0) 642 (59.6) 29.4 (<25.0) <25.0 (<25.0) 768 (73.5) 1,200 (<84.2) 2000(f)

Gasoline-range Hydrocarbon 8.84(g) 5.18 331 (g) <5.00(c) <5.00 469 (g) <5.00 <13.5 14.5(g) <11.5 <5.00 <5.00 <5.00 51.6(g) 141 (g) <5.00 <5.00 <16.8 100/30(f)

PAHs (mg/kg)(h)

Naphthalene 3.48 0.191 3.28 1.44 0.218 826 0.713 1.63 4.52 0.421 0.0605 0.0167 0.0725 11.0 22.3 0.0258 0.353 0.535 7.00E+04
Acenaphthylene 11.6 0.346 0.923 3.19 0.896 1.95 1.44 6.74 0.649 <0.115 <0.0100 0.0317 0.0178 0.208 0.217 0.0294 0.239 0.193 NA(i)

Acenaphthene 0.953 0.0577 17.4 <0.200 0.0565 140 <0.200 3.84 3.78 <0.115 <0.0100 0.0676 0.0220 4.05 4.08 0.0179 0.110 0.205 2.10E+05
Fluorene 2.42 <0.0500 14.1 0.592 0.262 115 0.238 4.67 2.97 <0.115 <0.0100 0.0626 0.0107 2.80 3.10 0.0129 0.105 0.193 1.40E+05
Phenanthrene 7.22 0.146 36.5 5.36 3.94 229 1.46 23.7 5.13 0.176 <0.0100 <0.0100 0.0554 3.15 4.73 0.0408 0.702 0.421 NA
Anthracene 5.72 0.457 9.96 1.91 1.32 60.2 0.699 23.3 3.00 0.130 <0.0100 0.0584 0.0185 0.806 1.15 0.0143 0.630 0.273 1.05E+06
Fluoranthene 35.3 0.129 22.3 12.5 10.4 106 4.61 54.7 4.42 0.352 <0.0100 0.0776 0.0469 1.20 1.37 0.0437 2.86 0.501 1.40E+05
Pyrene 23.7 0.169 19.4 11.2 17.3 97.2 3.95 71.8 4.30 0.566 0.0149 0.0759 0.0391 1.26 1.41 0.0430 3.99 0.614 1.05E+05
Benzo(g,h,i)perylene 12.6 0.271 0.982 4.77 4.33 2.30 2.24 14.5 1.16 1.06 0.0123 0.112 0.0171 0.117 <0.200 0.0315 0.998 0.216 NA

cPAHs (mg/kg)(j)

Chrysene 17.7 0.115 3.32 7.21 4.70 1.98 3.11 29.6 2.25 1.12 0.0526 0.0843 0.0206 0.911 1.10 0.0387 2.76 0.774 18
Benzo(b)fluoranthene 12.7 0.177 1.28 6.44 3.53 7.48 1.99 18.9 1.27 0.788 <0.0100 0.0826 0.0320 0.130 <0.200 0.0444 2.35 0.375 18
Benzo(k)fluoranthene 19.0 0.120 2.16 7.79 3.72 10.7 3.33 13.4 1.16 0.941 0.0307 0.0868 0.0156 0.494 0.512 0.0279 1.36 0.444 18
Benzo(a)anthracene 15.9 0.0843 4.26 7.32 4.65 21.2 2.50 22.2 1.38 0.474 <0.0100 0.0376 0.0156 0.221 0.264 0.0301 1.65 0.171 18
Benzo(a)pyrene 19.5 0.271 2.13 6.64 5.90 6.95 2.78 22.7 1.75 1.14 <0.0100 0.104 0.0320 0.143 <0.200 0.0494 1.66 0.250 18
Indeno(1,2,3-cd)pyrene 12.8 0.226 0.882 4.74 3.47 2.22 2.13 13.0 0.994 0.711 0.0123 0.108 0.0327 0.104 <0.200 0.0444 0.888 0.182 18
Dibenz(a,h)anthracene 5.83 0.0799 0.382 2.17 1.09 1.18 0.966 5.18 0.403 0.329 <0.0100 0.0384 <0.0100 <0.100 <0.200 0.150 0.406 <0.168 18

Total cPAHs (mg/kg)(k) 28.0 0.365 3.17 10.2 7.92 11.6 4.19 31.8 2.41 1.57 0.00482 0.152 0.0417 0.247 0.0886 0.124 2.47 0.375 18

Notes:
  (a)   Model Toxics Control Act (MTCA) Method C industrial soil cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
  (b)   Samples were analyzed for diesel- and oil-range hydrocarbons by Ecology Method NWTPH-Dx(extended), and gasoline-range hydrocarbons by Ecology Method NWTPH-G.
  (c)   "( )" denotes samples were analyzed for diesel- and oil-range hydrocarbons by Ecology Method NWTPH-Dx(extended) with silica gel clean-up.
  (d)   Results in diesel organics range are primarily due to overlap from heavy oil range hydrocarbons.
  (e)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
  (f)    Total petroleum hydrocarbon (TPH) screening levels based on MTCA Method A industrial soil cleanup levels (Ecology 2001a).  For gasoline mixtures without  benzene and total ethylbenzene, toluene and xylenes less than 1% of the gasoline mixture the cleanup level is 100 mg/kg.  
          For all other gasoline  mixtures, the cleanup level is 30 mg/kg.
  (g)   Results reported in the gasoline range are primarily due to overlap from diesel range hydrocarbons.
  (h)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.
  (i)    "NA" denotes no cleanup level established.
  (j)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
  (k)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
          Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.
          
Analytes detected in samples at concentrations exceeding one or more cleanup levels or comparison levels are shown in bold and italics.
mg/kg - milligrams per kilogram
bgs - below ground surface

Sample Designation (Boring ID - feet bgs)

Data Summary Report, Former Tacoma Metals Property
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TABLE 5B

NOVEMBER-DECEMBER 2003 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 1 of 2

NRWQC NTR
MW-8(R) MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MTCA Method B Human Health Human Health

Analyte 12/2/2003 12/3/2003 12/2/2003 12/2/2003 12/2/2003 12/1/2003 12/1/2003 12/1/2003 Surface Water(a) Consumption of Organisms(b) Consumption of Organisms(c)

TPHs (mg/l)(d)

Gasoline-range hydrocarbons 32.600 0.0876(e) 0.436 <0.050(f) 0.0935 0.0729(e) <0.050 <0.050 NA(g) NA NA
Diesel-range hydrocarbons 6.12 (3.14)(h)(i) 0.806 (0.281)(j) 2.65 (1.51)(j) 1.40 (<0.250) 0.445  (<0.250) 1.11(k) (<0.250) 0.877(k) (<0.250) 0.455(k) (<0.250) NA NA NA
Oil-range hydrocarbons <0.500 (<0.500) <0.500 (<0.500) <0.500 (<0.500) 0.634 (<0.500) <0.500 (<0.500) <0.500 (<0.500) <0.500 (<0.500) <0.500 (<0.500) NA NA NA

PAHs (µg/l)(l)

Naphthalene 8,710 6.55 89.3 1.07 1.27 10.1 <0.100 <0.100 4,940 NA NA
1-Methylnaphthalene 775 23.5 131 0.202 3.49 6.65 0.176 <0.100 NA NA NA
2-Methylnaphthalene 1,170 25.1 2.58 <0.100 0.147 0.830 <0.100 <0.100 NA NA NA
Acenaphthylene 11.1 1.44 1.74 <0.100 <0.100 0.327 <0.100 <0.100 NA NA NA
Acenaphthene 278 44.9 147 0.826 3.57 23.1 3.74 0.238 643 990 NA
Fluorene 139 27.8 108 0.223 1.44 10.6 1.62 <0.100 3,460 5,300 14,000
Phenanthrene 126 47.1 131 <0.100 0.773 14.6 <0.100 <0.100 NA NA NA
Anthracene 21.3 5.67 21.0 0.634 0.430 2.28 0.381 0.286 25,900 40,000 110,000
Fluoranthene 23.0 9.52 18.2 <0.100 0.253 5.05 0.287 <0.100 90.2 140 370
Pyrene 16.0 6.38 13.6 <0.100 0.147 3.08 0.167 <0.100 2,590 4,000 11,000
Benzo(g,h,i)perylene 0.394 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 <0.100 NA NA NA

cPAHs (µg/l)(m)

Chrysene 2.90 0.403 0.615 <0.0100 0.0308 0.395 <0.0100 <0.0100 0.0296 0.018 * / 0.02(n) 0.031
Benzo(b)fluoranthene 0.841 0.109 0.209 <0.0100 0.0175 0.144 <0.0100 <0.0100 0.0296 0.018 * / 0.02(n) 0.031
Benzo(k)fluoranthene 0.885 0.0772 0.169 <0.0100 0.0186 0.118 <0.0100 <0.0100 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)anthracene 3.09 0.533 0.851 <0.0100 0.0439 0.446 <0.0100 <0.0100 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)pyrene 1.11 0.110 0.226 <0.0100 <0.0100 0.148 <0.0100 <0.0100 0.0296 0.018 * / 0.02(n) 0.031
Indeno(1,2,3-cd)pyrene 0.363 0.0292 0.119 <0.0100 <0.0100 0.109 <0.0100 <0.0100 0.0296 0.018 * / 0.02(n) 0.031
Dibenz(a,h)anthracene 0.186 0.0118 0.0661 <0.0100 <0.0100 0.0705 <0.0100 <0.0100 0.0296 0.018 * / 0.02(n) 0.031
Total cPAHs(o) 1.73 0.194 0.393 <0.0100 0.00830 0.262 <0.0100 <0.0100 0.0296 0.018 * / 0.02(n) 0.031

Well Designation and Date Sampled

Data Summary Report, Former Tacoma Metals Property
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TABLE 5B

NOVEMBER-DECEMBER 2003 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - TPH and PAHs

Former Tacoma Metals Facility

Page 2 of 2

NRWQC NTR
MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 MW-22D(p) MTCA Method B Human Health Human Health

Analyte 12/1/2003 12/3/2003 12/2/2003 12/2/2003 12/3/2003 12/3/2003 12/3/2003 Surface Water(a) Consumption of Organisms(b) Consumption of Organisms(c)

TPHs (mg/l)(d)

Gasoline-range hydrocarbons <0.050(f) 16.100(e) <0.050 1.560 1.990(e) 7.150(e) 7.010(e) NA(g) NA NA
Diesel-range hydrocarbons 0.311(k) (<0.250) 5.09 (2.11)(j) 0.433 (<0.250) 2.34 (0.879)(j) 3.84 (1.57)(j) 4.04 (1.86)(j) 4.04 (1.84)(j) NA NA NA
Oil-range hydrocarbons <0.500 (<0.500) 0.609 (<0.500) <0.500 (<0.500) <0.500 (<0.500) 0.600 (<0.500) <0.500 (<0.500) <0.500 (<0.500) NA NA NA

PAHs (µg/l)(l)

Naphthalene 0.346 5,970 <0.100 13.6 678 1,940 2,170 4,940 NA NA
1-Methylnaphthalene <0.100 729 0.120 213 483 732 729 NA NA NA
2-Methylnaphthalene <0.100 2.73 <0.100 164 174 904 921 NA NA NA
Acenaphthylene <0.100 2.96 <0.100 <0.100 2.54 3.62 3.77 NA NA NA
Acenaphthene 0.437 244 0.417 145 206 249 240 643 990 NA
Fluorene <0.100 83.7 <0.100 68.3 77.5 85.4 77.3 3,460 5,300 14,000
Phenanthrene <0.100 121 <0.100 62.9 139 125 116 NA NA NA
Anthracene 0.136 11.1 0.136 3.49 18.1 15.2 14.9 25,900 40,000 110,000
Fluoranthene <0.100 5.81 <0.100 2.85 25.5 12.0 11.5 90.2 140 370
Pyrene <0.100 3.74 <0.100 1.30 17.7 7.65 7.42 2,590 4,000 11,000
Benzo(g,h,i)perylene <0.100 <1.00 <0.100 <0.100 0.462 <0.100 <1.00 NA NA NA

cPAHs (µg/l)(m)

Chrysene 0.0157 0.162 <0.0100 0.0255 2.04 0.443 0.410 0.0296 0.018 * / 0.02(n) 0.031
Benzo(b)fluoranthene <0.0100 <0.100 <0.0100 <0.0100 1.16 0.0863 0.103 0.0296 0.018 * / 0.02(n) 0.031
Benzo(k)fluoranthene <0.0100 <0.100 <0.0100 <0.0100 0.999 0.0996 <0.100 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)anthracene 0.0297 0.192 <0.0100 0.0415 2.52 0.521 0.498 0.0296 0.018 * / 0.02(n) 0.031
Benzo(a)pyrene <0.0100 <0.100 <0.0100 <0.0100 1.25 0.117 0.134 0.0296 0.018 * / 0.02(n) 0.031
Indeno(1,2,3-cd)pyrene <0.0100 <0.100 <0.0100 <0.0100 0.424 0.0303 <0.100 0.0296 0.018 * / 0.02(n) 0.031
Dibenz(a,h)anthracene <0.0100 <0.100 <0.0100 <0.0100 0.231 0.0123 <0.100 0.0296 0.018 * / 0.02(n) 0.031
Total cPAHs(o) 0.00313 0.0208 <0.0100 0.00441 1.87 0.0200 0.0198 0.0296 0.018 * / 0.02(n) 0.031

Notes:  
    (a)   Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10-6.  
    (c)   National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10-6.
    (d)   Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx(extended).
    (e)   Chromatogram for this sample does not resemble a typical gasoline standard pattern.
    (f)    "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
    (g)   "NA" denotes no cleanup level established.
    (h)   "( )" Denotes samples that were analyzed for total petroleum hydrocarbons by Ecology Method NWTPH-Dx with Acid/Silica Gel Clean-up.
    (i)    Results in diesel organics range are primarily due to overlap from gasoline oraganics range.
    (j)    Hydrocarbon concentration result in this sample is partially due to one or more individual peaks eluting in the diesel/heavy oil range.
    (k)   Sample chromatogram pattern does not resemble the fuel standard used for quantitation.
    (l)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.
    (m)  Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
    (n)   Practical quantitation limit (PQL) (Ecology 2001b).
    (o)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
            Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.
    (p)   Duplicate sample of MW-22.

*  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
mg/l - milligrams per liter
µg/l - micrograms per liter

Well Designation and Date Sampled
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TABLE 5C

NOVEMBER-DECEMBER 2003 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - DISSOLVED PAHs(a)

Former Tacoma Metals Facility

Page 1 of 2

NRWQC NTR

MW-8(R) MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MTCA Method B Human Health Human Health
Analyte 12/2/2003 12/3/2003 12/2/2003 12/2/2003 12/2/2003 12/1/2003 12/1/2003 12/1/2003 Surface Water(b) Consumption of Organisms(c) Consumption of Organisms(d)

PAHs (µg/l)(e)

Naphthalene 6,770 6.68 41.7 1.00 1.01 4.35 0.186 <0.100(f) 4,940 NA(g) NA
1-Methylnaphthalene 498 10.2 43.1 0.347 2.13 2.28 <0.100 <0.100 NA NA NA
2-Methylnaphthalene 709 2.58 44.7 <0.100 0.128 <0.100 <0.100 <0.100 NA NA NA
Acenaphthylene 12.9 0.214 0.564 <0.100 <0.100 <0.100 <0.100 <0.100 NA NA NA
Acenaphthene 177 14.6 35.9 0.544 1.71 4.75 0.130 <0.100 643 990 NA
Fluorene 80.8 0.695 3.15 0.118 <0.100 <0.100 <0.100 <0.100 3,460 5,300 14,000
Phenanthrene 61.5 1.50 8.09 0.364 <0.100 0.111 <0.100 <0.100 NA NA NA
Anthracene 15.9 1.45 6.07 0.637 0.260 0.676 0.290 0.321 25,900 40,000 110,000
Fluoranthene 16.0 0.747 4.80 0.181 <0.100 0.184 <0.100 <0.100 90.2 140 370
Pyrene 11.1 0.561 3.81 0.110 <0.100 0.126 <0.100 <0.100 2,590 4,000 11,000
Benzo(g,h,i)perylene 0.114 <0.100 0.213 <0.100 <0.100 <0.100 <0.100 <0.100 NA NA NA

cPAHs (µg/l)(h)

Chrysene 0.646 0.114 0.925 0.0240 <0.0100 0.0536 <0.0100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Benzo(b)fluoranthene 0.277 0.0753 0.387 <0.0100 <0.0100 0.0154 <0.0100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Benzo(k)fluoranthene 0.219 0.0398 0.347 <0.0100 <0.0100 0.0161 <0.0100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Benzo(a)anthracene 0.710 0.164 0.892 0.0389 <0.0100 0.0624 <0.0100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Benzo(a)pyrene 0.292 0.0787 0.442 <0.0100 <0.0100 0.0185 <0.0100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Indeno(1,2,3-cd)pyrene 0.126 0.0320 0.185 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Dibenz(a,h)anthracene 0.0635 0.0168 0.128 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Total cPAHs(j) 0.457 0.118 0.684 0.00413 <0.0100 0.0253 <0.0100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031

Well Designation and Date Sampled
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TABLE 5C

NOVEMBER-DECEMBER 2003 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - DISSOLVED PAHs(a)

Former Tacoma Metals Facility

Page 2 of 2

NRWQC NTR

MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 MW-22D(k) MTCA Method B Human Health Human Health
Analyte 12/1/2003 12/3/2003 12/2/2003 12/2/2003 12/3/2003 12/3/2003 12/3/2003 Surface Water(b) Consumption of Organisms(c) Consumption of Organisms(d)

PAHs (µg/l)(e)

Naphthalene 0.195 6,690 0.270 3.76 241 752 1,970 4,940 NA(g) NA
1-Methylnaphthalene 0.113 649 <0.100(f) 37.3 51.8 120 682 NA NA NA
2-Methylnaphthalene <0.100 692 <0.100 9.06 5.87 28.0 845 NA NA NA
Acenaphthylene <0.100 1.50 <0.100 0.106 0.425 0.579 3.02 NA NA NA
Acenaphthene 1.43 142 <0.100 18.1 29.9 33.4 184 643 990 NA
Fluorene <0.100 9.86 <0.100 0.103 0.651 0.843 48.1 3,460 5,300 14,000
Phenanthrene <0.100 <1.00 <0.100 0.231 1.99 1.81 5.90 NA NA NA
Anthracene 0.132 <1.00 0.141 0.107 2.24 1.38 1.74 25,900 40,000 110,000
Fluoranthene <0.100 <1.00 <0.100 <0.100 1.10 0.863 0.764 90.2 140 370
Pyrene <0.100 <1.00 <0.100 <0.100 0.790 0.622 0.581 2,590 4,000 11,000
Benzo(g,h,i)perylene <0.100 <1.00 <0.100 <0.100 <0.100 <0.100 <0.100 NA NA NA

cPAHs (µg/l)(h)

Chrysene 0.0207 <0.100 <0.0100 <0.0100 0.174 0.121 0.105 0.0296 0.018 * / 0.02(i) 0.031
Benzo(b)fluoranthene 0.0163 <0.100 <0.0100 <0.0100 0.0650 0.0562 0.0489 0.0296 0.018 * / 0.02(i) 0.031
Benzo(k)fluoranthene 0.0140 <0.100 <0.0100 <0.0100 0.0708 0.0421 0.0212 0.0296 0.018 * / 0.02(i) 0.031
Benzo(a)anthracene 0.0335 <0.100 <0.0100 <0.0100 0.222 0.144 0.190 0.0296 0.018 * / 0.02(i) 0.031
Benzo(a)pyrene <0.0100 <0.100 <0.0100 <0.0100 0.0891 0.0665 0.0536 0.0296 0.018 * / 0.02(i) 0.031
Indeno(1,2,3-cd)pyrene <0.0100 <0.100 <0.0100 <0.0100 0.0231 0.0169 0.0149 0.0296 0.018 * / 0.02(i) 0.031
Dibenz(a,h)anthracene <0.0100 <0.100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0296 0.018 * / 0.02(i) 0.031
Total cPAHs(j) 0.00659 <0.100 <0.0100 <0.0100 0.129 0.0936 0.0822 0.0296 0.018 * / 0.02(i) 0.031

Notes:  
    (a)   Samples field filtered using a 0.45 micron cellulose acetate filter.
    (b)   Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (c)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10  -6.  
    (d)   National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10 -6.
    (e)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.
    (f)    "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (g)   "NA" denotes no cleanup level established.
    (h)   Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
    (i)    Practical quantitation limit (PQL) (Ecology 2001b).
    (j)    Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
            Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.
    (k)   Duplicate sample of MW-22.

*  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
µg/l - micrograms per liter

Well Designation and Date Sampled

Data Summary Report, Former Tacoma Metals Property
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TABLE 5D

DECEMBER 2003
GROUNDWATER ANALYTICAL RESULTS - TOTAL METALS (RCRA 8 + COPPER) 

Former Tacoma Metals Facility

Page 1 of 2

        Metals (µg/l) (a)

Sample Sample
Designation Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

MW-1 12/29/2003 0.69 20.7 <1(b) 5.05 1.41B1 0.51J 0.179J 2.24 <1
MW-2 12/29/2003 <1 11.8 <1 0.96J 0.76JB1 0.64J 0.149J 3.91 <1

MW-4(R) 12/29/2003 1.22 20.5 <1 2.5 2.25B1 1.34 0.102J 2.31 <1
MW-5 12/29/2003 <1 21.2 <1 1.72 3.16B1 2.44 0.149J 2.22 <1
MW-6 12/29/2003 5.33 56.8 <1 2.14 2.69B1 1.81 <0.2 3.67 <1
MW-7 12/29/2003 <1 35.6 <1 0.895J 1.88B1 0.91J <0.2 1.02J <1

MW-8(R) 12/26/2003 <1 32.1 <1 3.85 1.89 0.515J 0.215 <2 <1
MW-9 12/29/2003 5.5 140 <1 1.95 0.83JB1 <1 0.258 10.5 <1

MW-10 12/23/2003 0.78J 7.44 <1 2.07 7.76 3.05 <0.2 <2 <1
MW-11 12/26/2003 <1 31.5 <1 3.2 28.9 40.8 <0.2 <2 <1
MW-12 12/22/2003 0.665J 20.5 <1 <1 1.38 0.605J <0.2 1.52J <1
MW-13 12/22/2003 3.17 13.5 <1 6.9 4.94 1.26 <0.2 2.54 <1
MW-14 12/23/2003 <1 8.77 <1 3.99 2 0.785J <0.2 1.52J <1
MW-15 12/29/2003 1.59 31.1 <1 0.815J 7.23B1 1.95 <0.2 <2 <1
MW-16 12/29/2003 1.05 8.14 <1 2.48 0.925JB1 0.665J <0.2 <2 <1
MW-17 12/23/2003 <1 23.9 <1 2.24 3.06 0.65J <0.2 <2 <1
MW-18 12/22/2003 1.39 25.5 <1 2.73 0.88J <1 <0.2 2 <1

MW-19 (MW-200)(c) 12/29/2003 <1 (<1) 23.5 (22.1) <1 (<1) 5.42 (6.12) 14.1B2 (14.5B2) 8.43 (8.7) 0.16J  (<0.2) <2 (1.27J) <1 (<1)
MW-20 12/22/2003 3.65 7.96 <1 14.2 0.73J <1 <0.2 10.1 <1
MW-21 12/23/2003 1.03 29.5 <1 1.31 3.11 1.61 <0.2 <2 <1
MW-22 12/23/2003 1.61 19.6 <1 1.21 2.36 0.91J <0.2 <2 <1

MTCA Method B 
Surface Water Cleanup Level (d) 0.0982 ** / 5(e) NA(f) 20.3 NA 2,660 NA NA 2,700 25,900
NRWQC - Aquatic Organisms
Chronic Freshwater Criterion(g) 150 NA 0.37 *** 119.94 *** 14.8 *** 4.74 *** 0.77 5.0 NA
NRWQC - Human Health
Consumption of Organisms(h) 0.14 ** / 5(e) NA NA NA NA NA NA 4,200 NA
NTR - Aquatic Organisms 
Chronic Freshwater Criterion(i) 190 NA 1.59 *** 288.07 *** 18.76 *** 4.74 *** 0.012 * / 0.1(j) 5 NA
NTR - Human Health
Consumption of Organisms(k) 0.14 ** / 5(e) NA NA NA NA NA 0.15 NA NA

Data Summary Report, Former Tacoma Metals Property
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TABLE 5D

DECEMBER 2003
GROUNDWATER ANALYTICAL RESULTS - TOTAL METALS (RCRA 8 + COPPER) 

Former Tacoma Metals Facility

Page 2 of 2

Notes:
    (a)   Samples were analyzed for metals by EPA Methods 6020/7470 series.
    (b)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (c)   "( )" denotes duplicate sample.
    (d)   Model Toxics Control Act (MTCA) Method B surface water cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).  
    (e)   Natural background concentration (Ecology 2001b).
    (f)    "NA" denotes no cleanup level established.
    (g)   National Recommended Water Quality Criteria (NRWQC) chronic freshwater criterion (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with 
            Washington Administrative Code (WAC) 173-201A at a risk level of 1x10 -6.  
    (h)   NRWQC for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with WAC 173-201A at a risk level of 1x10 -6.  
    (i)    National Toxics Rule (NTR) chronic freshwater criterion based on 40 CFR 131.36 at a risk level of 1x10 -6. 
    (j)    Practical quantitation limit (PQL) (Ecology 2001b).
    (k)   NTR for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10 -6. 

  *   Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).
**   Denotes natural background concentration is higher than MTCA cleanup levels and/or ARARs. 
*** Freshwater criterion is expressed as a function of groundwater hardness.  Average groundwater hardness at the site is 180 mg/l.

Qualifiers:
J:  Estimated concentration above the method reporting limit (MRL) but below the PQL.
B1:  Compound also detected in method blank.  Analyte concentration was determined not to be significantly higher than associated method blank (i.e., <10 times the concentration reported in the blank).
B2:  Compound also detected in method blank.  Analyte concentration was determined to be significantly higher than associated method blank (i.e., >10 times the concentration reported in the blank).

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water
standards have been adjusted upward to the natural background concentration and/or PQL [WAC 173-340-730(5)(c)].

µg/l - micrograms per liter
mg/l - milligrams per liter
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TABLE 5E

DECEMBER 2003
GROUNDWATER ANALYTICAL RESULTS - DISSOLVED METALS (RCRA 8 + COPPER)(a) 

Former Tacoma Metals Facility
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        Metals (µg/l) (b)

Sample Sample
Designation Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

MW-1 12/29/2003 0.945J 19.6 <1(c) 24.8 <1 <1 0.195J 2.38 <1
MW-2 12/29/2003 1.79 12.2 <1 6.77 <1 0.68J 0.136J 5 <1

MW-4(R) 12/29/2003 0.9J 20.6 <1 26.2 1.48 0.955J <0.2 2.24 <1
MW-5 12/29/2003 0.58 21.2 <1 32.4 <1 <1 <0.2 1.2J <1
MW-6 12/29/2003 4.7 54.8 <1 30.4 <1 <1 <0.2 3.28 <1
MW-7 12/29/2003 <1 31.9 <1 23.4 <1 <1 0.182J <2 <1

MW-8(R) 12/26/2003 2.18 27.4 <1 15.7 <1 <1 <0.2 <2 <1
MW-9 12/29/2003 3.49 123 <1 30.7 0.755J 0.6J <0.2 11.5 <1

MW-10 12/23/2003 <1 6.58 <1 9.53 0.98J 0.545J <0.2 <2 <1
MW-11 12/26/2003 1.11 29.1 <1 14 1.52 1.93 <0.2 <2 <1
MW-12 12/22/2003 0.605J 19.6 <1 10.3 <1 0.505J <0.2 <2 <1
MW-13 12/22/2003 2.13 13 <1 15.3 0.89J <1 <0.2 <2 <1
MW-14 12/23/2003 0.6J 8.03 <1 15.6 <1 <1 0.182J 1.47J <1
MW-15 12/29/2003 0.845J 28.8 <1 20.8 1.04 0.93J <0.2 1.67J <1
MW-16 12/29/2003 0.605J 8.51 <1 22.7 <1 0.7J 0.297 1.3J <1
MW-17 12/23/2003 <1 23.4 <1 13.1 <1 <1 <0.2 <2 <1
MW-18 12/22/2003 1.59 24.3 <1 19.3 <1 <1 <0.2 <2 <1

MW-19 (MW-200) (d) 12/29/2003 1.25 (1.3) 21.4 (20.3) <1 (<1) 25.3 (23.9) <1.23 (<1.19) 0.95J (0.805J) 0.283 (0.451) 1.76J (1.34J) <1 (<1)
MW-20 12/22/2003 2.85 8.84 <1 26.4 <1 <1 <0.2 6.11 <1
MW-21 12/23/2003 <1 28.9 <1 12.4 <1 <1 <0.2 <2 <1
MW-22 12/23/2003 <1 18.8 <1 15.5 <1 <1 0.191J <2 <1

MTCA Method B 
Surface Water Cleanup Level (e) 0.0982 ** / 5(f) NA(g) 20.3 NA 2,660 NA NA 2,700 25,900
NRWQC - Aquatic Organisms
Chronic Freshwater Criterion(h) 150 NA 0.37 *** 119.94 *** 14.8 *** 4.74 *** 0.77 5.0 NA
NRWQC - Human Health
Consumption of Organisms(i) 0.14 ** / 5(f) NA NA NA NA NA NA 4,200 NA
NTR - Aquatic Organisms 
Chronic Freshwater Criterion(j) 190 NA 1.59 *** 288.07 *** 18.76 *** 4.74 *** 0.012 * / 0.1(k) 5 NA
NTR - Human Health
Consumption of Organisms(l) 0.14 ** / 5(f) NA NA NA NA NA 0.15 NA NA
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TABLE 5E

DECEMBER 2003
GROUNDWATER ANALYTICAL RESULTS - DISSOLVED METALS (RCRA 8 + COPPER)(a) 

Former Tacoma Metals Facility

Page 2 of 2

Notes:

    (a)   Samples were field filtered using a 0.45 micron filter.
    (b)   Samples were analyzed for metals by EPA Methods 6020/7470 series.
    (c)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (d)   "( )" denotes duplicate sample.
    (e)   Model Toxics Control Act (MTCA) Method B surface water cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).  
    (f)    Natural background concentration (Ecology 2001b).
    (g)   "NA" denotes no cleanup level established.
    (h)   National Recommended Water Quality Criteria (NRWQC) chronic freshwater criterion (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with  
           Washington Administrative Code (WAC) 173-201A at a risk level of 1x10 -6.  
    (i)    NRWQC for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with WAC 173-201A at a risk level of 1x10 -6.  
    (j)    National Toxics Rule (NTR) chronic freshwater criterion based on 40 CFR 131.36 at a risk level of 1x10 -6. 
    (k)   Practical quantitation limit (PQL) (Ecology 2001b).
    (l)    NTR for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10 -6. 

  *   Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).
**   Denotes natural background concentration is higher than MTCA cleanup levels and/or ARARs. 
*** Freshwater criterion is expressed as a function of groundwater hardness.  Average groundwater hardness at the site is 180 mg/l.

Qualifiers:
J:  Estimated concentration above the method reporting limit (MRL) but below the PQL.

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water 
standards have been adjusted upward to the natural background concentration and/or PQL [WAC 173-340-730(5)(c)].

µg/l - micrograms per liter
mg/l - milligrams per liter
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TABLE 6A

FEBRUARY-MARCH 2003 INVESTIGATION
SOIL ANALYTICAL RESULTS

Former Tacoma Metals Facility

MTCA
(Boring ID - ft.bgs) Method C

MW-14 MW-14 MW-14 MW-14 MW-15 MW-15 MW-16 MW-16 MW-17 MW-17 MW-18 MW-18 MW-19 MW-19 MW-20 MW-21 MW-21 B-6 B-8 B-8 Industrial Soil
Analyte 14-14.5 22-22.3 23.8-24 26-26.5 11-11.5 25-26 7.5-8 25-26  12-16 20.5-22 11.5-12 21.5-21.9 16-18 23.5-24 24-24.3 20.5-21.4 22.5-23.3 23-23.2 23.5-24 26.5-27 Cleanup Level (a)

PAHs (mg/kg)(b)

Naphthalene 0.980 54.1 25.8 1.03 0.695 <0.0100 (c) 40.1 <0.0100 0.375 <0.0100 326 1,750 0.0798 <0.0100 0.631 100 0.664 1,850 103 0.432 7.00E+04
1-Methylnaphthalene 2.10 36.3 14.5 5.06 0.357 <0.0100 7.26 <0.0100 0.156 <0.0100 73.3 517 0.0819 0.184 0.694 106 1.23 645 262 0.0786 NA (d)

2-Methylnaphthalene 1.85 12.4 3.88 0.746 0.293 <0.0100 9.95 <0.0100 0.0790 <0.0100 25.9 759 0.0787 <0.0100 0.288 35.5 0.389 491 8.23 0.0761 NA
Acenaphthylene 0.137 0.642 1.37 <0.0100 0.0659 <0.0100 0.297 <0.0100 0.0571 <0.0100 <0.0299 16.2 <0.0100 <0.0100 0.0186 1.41 0.0380 5.64 3.13 <0.0100 NA
Acenaphthene 0.224 60.5 18.4 1.31 0.403 <0.0100 2.03 <0.0100 0.371 <0.0100 68.9 22.9 0.0539 0.462 0.433 456 0.788 596 281 0.581 2.10E+05
Fluorene 0.380 64.4 31.6 0.676 0.258 <0.0100 1.79 <0.0100 0.306 <0.0100 90.4 349 0.0725 0.232 0.238 639 0.876 455 239 0.617 1.40E+05
Phenanthrene 0.612 179 72.4 0.322 0.585 <0.0100 5.45 <0.0100 0.222 0.0137 240 976 0.194 0.123 0.226 1,970 2.43 1,590 822 1.98 NA
Anthracene 0.102 20.0 11.3 0.0324 0.128 <0.0100 1.61 <0.0100 0.254 <0.0100 107 146 0.0342 0.0267 0.0468 283 1.05 229 49.6 0.222 1.05E+06
Fluoranthene 0.622 61.5 25.1 0.0540 0.206 <0.0100 3.66 0.0333 0.997 0.0359 110 371 0.0591 0.0117 0.0678 978 1.30 570 277 0.386 1.40E+05
Pyrene 0.922 39.3 14.8 0.0332 0.268 <0.0100 4.19 <0.0100 0.995 <0.0100 79.6 308 <0.0100 <0.0100 0.0380 884 1.08 427 190 0.256 1.05E+05
Benzo(g,h,i)perylene 0.433 0.936 1.17 <0.0100 <0.0304 <0.0100 0.521 <0.0100 0.0588 <0.0100 1.95 5.50 <0.0100 <0.0100 <0.0100 26.6 0.0777 5.72 2.88 <0.0100 NA

cPAHs (mg/kg)(e)

Chrysene 0.578 8.62 3.41 <0.0100 0.0719 <0.0100 1.56 <0.0100 0.111 <0.0100 27.9 75.4 <0.0100 <0.0100 <0.0100 130 0.357 111 52.1 0.0107 18
Benzo(b)fluoranthene 0.507 3.41 0.783 <0.0100 <0.0304 <0.0100 0.864 <0.0100 0.0185 <0.0100 6.37 43.8 <0.0100 <0.0100 <0.0100 59.0 0.129 30.7 21.0 <0.0100 18
Benzo(k)fluoranthene 0.634 2.44 0.940 <0.0100 0.0319 <0.0100 1.13 <0.0100 0.0387 <0.0100 7.96 42.3 <0.0100 <0.0100 <0.0100 60.5 0.162 65.8 24.8 <0.0100 18
Benzo(a)anthracene 0.444 9.43 3.92 <0.0100 0.0799 <0.0100 1.64 <0.0100 0.146 <0.0100 27.5 83.2 <0.0100 0.0125 0.0323 170 0.312 128 50.5 0.0165 18
Benzo(a)pyrene 0.620 3.25 1.88 <0.0100 0.0739 <0.0100 1.14 <0.0100 0.0874 <0.0100 17.9 42.8 <0.0100 <0.0100 <0.0100 59.5 0.189 65.8 21.1 <0.0100 18
Indeno(1,2,3-cd)pyrene 0.451 0.925 0.862 <0.0100 <0.0304 <0.0100 0.513 <0.0100 0.0454 <0.0100 2.10 5.25 <0.0100 <0.0100 <0.0100 24.4 0.0684 18.7 7.91 <0.0100 18
Dibenz(a,h)anthracene <0.0222 0.268 <0.500 <0.0100 <0.0304 <0.0100 <0.0586 <0.0100 <0.0148 <0.0100 1.39 3.54 <0.0100 <0.0100 <0.0100 4.34 <0.0100 8.28 3.86 <0.0100 18

Total cPAHs (mg/kg)(f)
0.829 5.06 2.56 <0.0100 0.0858 <0.0100 1.57 <0.0100 0.113 <0.0100 23.1 62.4 <0.0100 0.00125 0.00323 93.9 0.260 94.5 33.6 0.00176 18

Notes:
    (a)   Model Toxics Control Act (MTCA) Method C industrial soil cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.
    (c)    "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (d)   "NA" denotes no cleanup level established.
    (e)   Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
    (f)    Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
             Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.
       
Analytes detected in samples at concentrations exceeding one or more cleanup levels or comparison levels are shown in bold and italics.

mg/kg - milligrams per kilogram
bgs - below ground surface

Sample Designation 
Sample Designation (Well ID - feet bgs)
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TABLE 6B

FEBRUARY-MARCH 2003 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS

Former Tacoma Metals Facility

Page 1 of 2

NRWQC NTR

MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-201(a) MW-21 MTCA Method B Human Health Human Health
Analyte 3/11/2003 3/11/2003 3/10/2003 3/10/2003 3/10/2003 3/10/2003 3/10/2003 3/10/2003 3/11/2003 Surface Water(b) Consumption of Organisms(c) Consumption of Organisms(d)

TPHs (mg/l)(e)

Gasoline-range hydrocarbons 0.253(f) <0.050(g) <0.050 <0.050 23.8 <0.050 1.8 1.83 2.91(f) NA(h) NA NA
Diesel-range hydrocarbons 2.06 0.884 3.10 0.810 7.43 0.965 3.05 3.35 3.65 NA NA NA
Oil-range hydrocarbons <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 NA NA NA

Naphthalene 120 <0.500 1.26 1.19 10,600 <0.500 31.7 31.6 2,040 4,940 NA NA
1,2,4-Trimethylbenzene <10.0 <0.200 <0.200 <0.200 353 <0.200 6.55 6.72 <100 NA NA NA
1,3,5-Trimethylbenzene <10.0 <0.500 <0.500 <0.500 114 <0.500 <1.00 <1.00 <100 NA NA NA
Benzene <10.0 <0.200 <0.200 <0.200 <100 <0.200 3.29 3.69 <100 22.7 51 71
Toluene <10.0 <0.200 <0.200 0.448 <100 <0.200 <1.00 <1.00 <100 48,500 200,000 200,000
Ethylbenzene <10.0 <0.200 <0.200 <0.200 246 <0.200 11.8 14.0 <100 6,910 29,000 29,000
m,p-Xylene <10.0 <0.500 <0.500 <0.500 325 <0.500 12.2 12.7 <100 NA NA NA
o-Xylene <10.0 <0.250 <0.250 <0.250 175 <0.250 3.97 4.19 <100 NA NA NA
Isopropylbenzene <10.0 <0.500 <0.500 <0.500 <100 <0.500 15.4 15.5 <100 NA NA NA
n-Propylbenzene <10.0 <0.500 <0.500 <0.500 <100 <0.500 3.96 4.00 <100 NA NA NA
p-Isopropyltoluene <10.0 5.65 <0.200 5.70 <100 1.89 6.73 6.91 <100 NA NA NA

2-Methylnaphthalene <10.0 <10.0 <10.0 <10.0 1,240E <10.0 218 258 167 NA NA NA
2-Methylphenol <10.0 <10.0 <10.0 <10.0 15.1 <10.0 <10.0 <10.0 <10.0 NA NA NA
2,4-Dimethylphenol <10.0 <10.0 <10.0 <10.0 108 <10.0 <10.0 <10.0 <10.0 553 850 NA
3 & 4- Methylphenol <10.0 <10.0 <10.0 <10.0 <10.0 80.6 <10.0 <10.0 <10.0 NA NA NA
Acenaphthene 63.6 <10.0 <10.0 <10.0 416E <10.0 187 174 <500 643 990 NA
Anthracene <10.0 <10.0 <10.0 <10.0 16.8 <10.0 <10.0 <10.0 22.5 25,900 40,000 110,000
Benzoic Acid <20.0 <20.0 <20.0 <20.0 <20.0 26.0 <20.0 <20.0 23.8 NA NA NA
Carbazole 16.1 <10.0 <10.0 <10.0 259E <10.0 107 110 146 NA NA NA
Dibenzofuran 34.9 <10.0 <10.0 <10.0 219E <10.0 70.6 64.4 113 NA NA NA
Fluoranthene 13.5 <10.0 <10.0 <10.0 12.1 <10.0 <10.0 <10.0 20.0 90.2 140 370
Fluorene <10.0 <10.0 <10.0 <10.0 173E <10.0 96.3 101 <10.0 3,460 5,300 14,000
Naphthalene 109 <10.0 <10.0 <10.0 11,900 <10.0 <10.0 <10.0 1,600 4,940 NA NA
Pyrene <10.0 <10.0 <10.0 <10.0 12.7 <10.0 <10.0 <10.0 14.3 2,590 4,000 11,000
Phenanthrene 87.4 <10.0 <10.0 <10.0 137 <10.0 99.9 95.8 179 NA NA NA

Well Designation and Date Sampled

VOCs (µg//)(i) Only those VOCs detected are listed.  See laboratory analytical reports for a complete list of VOCs analyzed.

SVOCs (µg/l)(j) Only those SVOCs detected are listed.  See laboratory analytical reports for a complete list of SVOCs analyzed.
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TABLE 6B

FEBRUARY-MARCH 2003 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS

Former Tacoma Metals Facility

Page 2 of 2

NRWQC NTR

MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-201(a) MW-21 MTCA Method B Human Health Human Health
Analyte 3/11/2003 3/11/2003 3/10/2003 3/10/2003 3/10/2003 3/10/2003 3/10/2003 3/10/2003 3/11/2003 Surface Water(b) Consumption of Organisms(c) Consumption of Organisms(d)

PAHs (ug/l)(k)

Naphthalene 28.3 0.235 0.877 0.793 9,840E <0.100(g) 27.9 31.2 1,740 4,940 NA(h) NA
1-Methylnaphthalene 60.7 0.569 0.447 <0.500 914 0.182 265E 273E 413 NA NA NA
2-Methylnaphthalene 8.87 <0.100 0.149 <0.500 1,060 <0.100 214E 223E 192 NA NA NA
Acenaphthylene 0.654 <0.100 <0.100 <0.500 <10.0 <0.100 63.9 <0.500 1.88 NA NA NA
Acenaphthene 39.5 4.35 1.07 4.62 410 1.08 183 186 328 643 990 NA
Fluorene 19.0 2.08 0.924 1.76 171 0.208 95.1 92.7 169 3,460 5,300 14,000
Phenanthrene 8.27 0.255 2.80 0.992 157 <0.100 88.8 89.6 192 NA NA NA
Anthracene 8.13 0.373 0.426 <0.500 <10.0 <0.100 <0.500 <0.500 43.3 25,900 40,000 110,000
Fluoranthene 13.5 0.294 0.781 1.05 11.8 <0.100 4.12 4.27 19.6 90.2 140 370
Pyrene 7.35 0.157 0.572 0.693 <10.0 <0.100 1.96 1.94 11.7 2,590 4,000 11,000
Benzo(g,h,i)perylene 0.154 <0.100 <0.100 <0.500 <10.0 <0.100 <0.500 <0.500 <0.100 NA NA NA

cPAHs (µg/l)(l)

Chrysene 1.08 <0.100 0.0812 <0.0500 <10.0 <0.0100 <0.500 <0.500 0.654 0.0296 0.018 * / 0.02(m) 0.031
Benzo(b)fluoranthene 0.308 <0.100 <0.0100 <0.0500 <10.0 <0.0100 <0.500 <0.500 0.154 0.0296 0.018 * / 0.02(m) 0.031
Benzo(k)fluoranthene 0.423 <0.100 <0.0100 <0.0500 <10.0 <0.0100 <0.500 <0.500 0.212 0.0296 0.018 * / 0.02(m) 0.031
Benzo(a)anthracene 1.10 <0.100 0.131 <0.0500 <10.0 <0.0100 <0.500 <0.500 0.981 0.0296 0.018 * / 0.02(m) 0.031
Benzo(a)pyrene 0.385 <0.100 <0.0100 <0.0500 <10.0 <0.0100 <0.500 <0.500 0.212 0.0296 0.018 * / 0.02(m) 0.031
Indeno(1,2,3-cd)pyrene 0.135 <0.100 <0.0100 <0.0500 <10.0 <0.0100 <0.500 <0.500 <0.100 0.0296 0.018 * / 0.02(m) 0.031
Dibenz(a,h)anthracene <0.100 <0.100 <0.0100 <0.0500 <10.0 <0.0100 <0.500 <0.500 <0.100 0.0296 0.018 * / 0.02(m) 0.031
Total cPAHs(n) 0.592 <0.100 0.0139 <0.0500 <10.0 <0.0100 <0.500 <0.500 0.353 0.0296 0.018 * / 0.02(m) 0.031

Notes:
    (a)  Duplicate sample for well MW-20.
    (b)  Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (c)  National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10  -6.  
    (d)  National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10  -6.
    (e)  Samples were analyzed for total petroleum hydrocarbons (TPHs) by Ecology Methods NWTPH-G and NWTPH-Dx(extended).
    (f)   The chromatogram for this sample does not resemble a typical gasoline standard pattern.
    (g)  "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (h)  "NA" denotes no cleanup level established.
    (i)   Samples were analyzed for volatile organic compounds (VOCs) by EPA Method 8260B. 
    (j)   Samples were analyzed for semivolatile organic compounds (SVOCs) by EPA Method 8270C. 
    (k)  Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.
    (l)   Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
   (m)  Practical quantitation limit (PQL) (Ecology 2001b).
   (n)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
            Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.

*  PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

Qualifiers:
   E:  Estimated result.  The reported value exceeds the calibration range of the analysis.

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
mg/l - milligrams per liter
µg/l - micrograms per liter

Well Designation and Date Sampled
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TABLE 6C

FEBRUARY-MARCH 2003 INVESTIGATION
  GROUNDWATER ANALYTICAL RESULTS - DISSOLVED PAHs(a)

Former Tacoma Metals Facility

NRWQC NTR

MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-201(b) MW-21 MTCA Method B Human Health Human Health
Analyte 3/11/2003 3/11/2003 3/10/2003 3/10/2003 3/10/2003 3/10/2003 3/10/2003 3/10/2003 3/11/2003 Surface Water(c) Consumption of Organisms(d) Consumption of Organisms(e)

PAHs (µg/l)(f)

Naphthalene 66.4 1.720 0.194 0.157 4,990 <0.100(g) 24.3 14.2 1,290 4,940 NA(h) NA
1-Methylnaphthalene 10.0 0.205 <0.100 <0.100 184 <0.100 190 38.7 201 NA NA NA
2-Methylnaphthalene <1.00 0.206 <0.100 <0.100 127 <0.100 156 10.9 59.2 NA NA NA
Acenaphthylene <1.00 <0.100 <0.100 <0.100 <10.0 <0.100 <5.0 <10 <50.0 NA NA NA
Acenaphthene 13.3 0.244 <0.100 0.229 72.9 <0.100 104 29.3 157 643 990 NA
Fluorene <1.00 <0.100 <0.100 <0.100 <10.0 <0.100 28.6 <10 <50.0 3,460 5,300 14,000
Phenanthrene <1.00 0.143 <0.100 <0.100 <10.0 <0.100 <5.0 <10 <50.0 NA NA NA
Anthracene <1.00 0.157 <0.100 <0.100 <10.0 <0.100 <5.0 <10 <50.0 25,900 40,000 110,000
Fluoranthene <1.00 <0.100 <0.100 <0.100 <10.0 <0.100 <5.0 <10 <50.0 90.2 140 370
Pyrene <1.00 <0.100 <0.100 <0.100 <10.0 <0.100 <5.0 <10 <50.0 2,590 4,000 11,000
Benzo(g,h,i)perylene <1.00 <0.100 <0.100 <0.100 <10.0 <0.100 <5.0 <10 <50.0 NA NA NA

cPAHs (µg/l)(i)

Chrysene <0.100 <0.0100 <0.0100 <0.0100 <1.0 <0.0100 <0.500 <1.0 <5.00 0.0296 0.018 * / 0.02(j) 0.031
Benzo(b)fluoranthene <0.100 <0.0100 <0.0100 <0.0100 <1.0 <0.0100 <0.500 <1.0 <5.00 0.0296 0.018 * / 0.02(j) 0.031
Benzo(k)fluoranthene <0.100 <0.0100 <0.0100 <0.0100 <1.0 <0.0100 <0.500 <1.0 <5.00 0.0296 0.018 * / 0.02(j) 0.031
Benzo(a)anthracene <0.100 <0.0100 <0.0100 <0.0100 <1.0 <0.0100 <0.500 <1.0 <5.00 0.0296 0.018 * / 0.02(j) 0.031
Benzo(a)pyrene <0.100 <0.0100 <0.0100 <0.0100 <1.0 <0.0100 <0.500 <1.0 <5.00 0.0296 0.018 * / 0.02(j) 0.031
Indeno(1,2,3-cd)pyrene <0.100 <0.0100 <0.0100 <0.0100 <1.0 <0.0100 <0.500 <1.0 <5.00 0.0296 0.018 * / 0.02(j) 0.031
Dibenz(a,h)anthracene <0.100 <0.0100 <0.0100 <0.0100 <1.0 <0.0100 <0.500 <1.0 <5.00 0.0296 0.018 * / 0.02(j) 0.031

Total cPAHs(k) <0.100 <0.0100 <0.0100 <0.0100 <1.0 <0.0100 <0.500 <1.0 <5.00 0.0296 0.018 * / 0.02(j) 0.031

Notes:
    (a)   Samples field filtered using a 0.45 micron cellulose acetate filter.
    (b)   Duplicate sample.
    (c)   Model Toxics Control Act (MTCA) Method B surface water cleanup level based on CLARC v3.1, dated November 2001 (Ecology 2001b).

    (d)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10  -6.  

    (e)   National Toxic Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10  -6.

    (f)    Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.
    (g)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (h)   "NA" denotes no cleanup level established.
    (i)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
    (j)    Practical quantitation limit (PQL) (Ecology 2001b).
   (k)   Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
           Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.

*  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.  Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
µg/l - micrograms per liter

Well Designation and Date Sampled
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TABLE 7A

JUNE-AUGUST 2002 INVESTIGATION
SOIL ANALYTICAL RESULTS

Former Tacoma Metals Facility

Page 1 of 2

Sample Designation (Boring ID - feet bgs)

Analyte B1-10.5 B1-20.5 B1-26 B2-21 B3-10 B3-21.5 MW13-17.5

MTCA Method C 
Industrial Soil 

Cleanup Level(a)

TPHs (mg/kg)(b)

Diesel-Range Hydrocarbon 5,500 (c) 2,700 (c) 7,300 (c) 1,600(c) 20(c) 180/250(c)(d) 130/70(c)(e) 2,000(f)

Oil-Range Hydrocarbon 2,200 640 1,600 420 <10(g) <29/38(d) 80/20(e) 2,000(f)

Gasoline-Range Hydrocarbon 2900 (h) 360 (h) 3300 (h) 730 (h) 120 (h) 660 (h) 44(h) 100/30(f)

VOCs (µg/kg)(i)   Only those VOCs detected are listed.  See laboratory analytical reports for a complete list of VOCs analyzed.
Acetone <29,000 <1,600 <3,900 <1,700 73 <3,800  -- (j) 3.50E+08
Ethylbenzene <5,900 <310 <780 <340 59 <760  -- 3.50E+08
m,p-xylene <5,900 <310 <780 <340 130 <760  -- 7.00E+09
o-xylene <5,900 <310 <780 <340 160 <760  -- 7.00E+09
1,3,5-Trimethylbenzene <5,900 <310 740J 300J 150 970  -- NA(k)

1,2,4-Trimethylbenzene 4,300J 450 2,100 2,100 470 2,900  -- NA
Isopropylbenzene <5,900 <310 <780 <340 39 <760  -- NA
4-Isopropyltoluene 5,200J 310 490J 250J 94 480J  -- NA
Naphthalene 210,000 120,000 420,000 280,000 6,800 310,000  -- 7.00E+07
SVOCs (µg/kg)(l)   Only those SVOCs detected are listed.  See laboratory analytical reports for a complete list of SVOCs analyzed.
4-Methylphenol 2,900 <2,600 <1,200 <620 <170 <77 <86 NA
Carbazole 73,000 34,000 90,000 14,000 <170 3,100 2,200 6.56E+06
bis(2-Ethylhexyl)phthalate 4,400 <2,600 11,000 4,800 270 690 130 9.38E+06
Naphthalene 220,000 94,000 290,000 52,000 5,400 24,000  -- 7.00E+07
2-Methylnaphthalene 120,000 39,000 120,000 21,000 1,700 10,000  -- NA
Acenaphthylene 9,300 <2,600 4,200 <620 <170 <77  -- NA
Acenaphthene 210,000 66,000 180,000 50,000 900 12,000  -- 2.10E+08
Dibenzofuran 110,000 35,000 87,000 26,000 580 9,400  -- NA
Fluorene 220,000 76,000 170,000 43,000 500 13,000  -- 1.40E+08
Phenanthrene 500,000 150,000 420,000 94,000 390 25,000  -- NA
Anthracene 280,000 68,000 230,000 34,000 <170 2,700  -- 1.05E+09
Fluoranthene 300,000 97,000 190,000 46,000 <170 8,400  -- 1.40E+08
Pyrene 250,000 83,000 170,000 44,000 <170 6,100  -- 1.05E+08
Benzo(a)anthracene 79,000 19,000 48,000 12,000 <170 1,300  -- 18,000
Chrysene 94,000 20,000 59,000 14,000 <170 1,100  -- 18,000
Benzo(b)fluoranthene 41,000 9,600 25,000 5,200 <170 320  -- 18,000
Benzo(k)fluoranthene 36,000 7,900 20,000 5,000 <170 280  -- 18,000
Benzo(a)pyrene 40,000 7,800 22,000 6,200 <170 250  -- 18,000
Indeno(1,2,3-cd)pyrene 18,000 2,800 9,800 2,400 <170 <77  -- 18,000
Dibenz(a,h)anthracene 4,400 <2,600 2,300 690 <170 <77  -- 18,000
Benzo(g,h,i)perylene 19,000 3,400 8,700 2,300 <170 <77  -- NA

PAHs (µg/kg)(m)

Naphthalene(n) 300,000B 110,000B 300,000B 58,000B 5,600B 26,000B 14,000 7.00E+07
2-Methylnaphthalene(n) 180,000B 41,000B 110,000B 20,000B 1,800B 11,000B 3,900 NA
Acenaphthylene 11,000 1,900 4,200 560 54 75 130 NA
Acenaphthene 200,000 49,000 130,000 33,000 700 8,300 7,700 2.10E+08
Fluorene 180,000 54,000 140,000 28,000 390 9,200 4,100 1.40E+08
Phenanthrene 520,000 140,000 390,000 84,000 390 23,000 4,000 NA
Anthracene 320,000 60,000 200,000 26,000 120 2,500 170 1.05E+09
Fluoranthene 290,000 86,000 170,000 35,000 150 7,400 78 1.40E+08
Pyrene 290,000 74,000 160,000 35,000 140 4,800 54 1.05E+08
Dibenzofuran 100,000 27,000 71,000 17,000 470 7,000 4,800 NA
Benzo(g,h,i)perylene 18,000 3,300 7,700 2,000 33 51 <8.6 NA
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TABLE 7A

JUNE-AUGUST 2002 INVESTIGATION
SOIL ANALYTICAL RESULTS

Former Tacoma Metals Facility

Page 2 of 2

Sample Designation (Boring ID - feet bgs)

Analyte B1-10.5 B1-20.5 B1-26 B2-21 B3-10 B3-21.5 MW13-17.5

MTCA Method C 
Industrial Soil 

Cleanup Level(a)

Chrysene 100,000 18,000 51,000 11,000 59 1,100 29 18,000
Benzo(b)fluoranthene 34,000 7,500 17,000 4,700 35 330 <8.6(g) 18,000
Benzo(k)fluoranthene 52,000 8,900 20,000 5,100 37 260 10 18,000
Benzo(a)anthracene 79,000 18,000 43,000 9,700 46 1,200 22 18,000
Benzo(a)pyrene 53,000 8,800 22,000 5,800 32 250 10 18,000
Indeno(1,2,3-cd)pyrene 17,000 3,400 7,900 2,200 33 59 <8.6 18,000
Dibenz(a,h)anthracene 8,100 1,300 4,200 1,100 <17 28 <8.6 18,000

Total cPAHs (µg/kg)(p) 75,400 13,300 33,000 8,520 47.7 457 13.5 18,000

Notes:
    (a)   Model Toxics Control Act (MTCA) Method C industrial soil cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (b)   Samples were analyzed for diesel- and oil-range hydrocarbons by Ecology Method NWTPH-Dx(extended), and gasoline-range hydrocarbons 
            by Ecology Method NWTPH-G.
    (c)   The chromatogram for this sample does not resemble a typical diesel standard pattern.
    (d)   Sample reanalysis.
    (e)   Laboratory control sample surrogate was outside designated control limits.  Sample was re-extracted with acceptable surrogate recoveries; 
           however, re-extracted data did not confirm original data, the original data was significantly higher.  Both data sets are reported.
    (f)    Total petroleum hydrocarbon (TPH) screening levels based on MTCA Method A industrial soil cleanup levels (Ecology 2001a).  For gasoline mixtures without 
            benzene and total ethylbenzene, toluene and xylenes less than 1% of the gasoline mixture the cleanup level is 100 mg/kg.  For all other gasoline
            mixtures, the cleanup level is 30 mg/kg.
    (g)     "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (h)   The chromatogram for this sample does not resemble a typical gasoline standard pattern.
    (i)    Samples were analyzed for volatile organic compounds (VOCs) by EPA Method 8260B.  Only detected analytes have been listed.
    (j)    "--" denotes sample not evaluated for indicated analyte.
    (k)    "NA" denotes no cleanup level established.
    (l)     Samples were analyzed for semivolatile organic compounds (SVOCs) by EPA Method 8270C.  Only detected analytes have been listed.  Polycyclic aromatic 
             hydrocarbons (PAHs) detected using EPA Method 8270C are not listed with SVOCs [see PAHs detected using selected ion monitoring (SIM) mode].   
    (m)   Samples were analyzed for PAHs by EPA Method 8270C-SIM.  
    (n)    Method blank values for naphthalene and 2-methylnaphthalene are 34 and 13 ug/l, respectively.  All samples contained greater than 10 times 
            the level found in the blank thus not significantly effecting the data.
    (o)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C-SIM.
    (p)    Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene 
             toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  Non-detected cPAH analytes were not included in the summation.  
            TEFs are tabulated on Table 2A-A.

Qualifiers:
B -  Compound also detected in method blank.
J  -  Estimated concentration when the value is less than the calculated laboratory reporting limit.

Analytes detected in samples at concentrations exceeding one or more cleanup levels or comparison levels are shown in bold and italics.
µg/kg - micrograms per kilogram
mg/kg - milligrams per kilogram
bgs - below ground surface

cPAHs (µg/kg)(o)
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TABLE 7B

JUNE-AUGUST 2002 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - SVOCs

Former Tacoma Metals Facility

Sample Sample 4-Methyl- Naphth- 2-Methyl- Acenaph- Dibenzo- Phenan-
Designation Date phenol alene naphthalene thene furan Fluorene threne

MW-13 8/5/2002 440 8.4 3.2 15 3.8 5.1 2.9
MTCA Method B 
Surface Water Cleanup Level(b) NA(c) 4,940 NA 643 NA 3,460 NA

NRWQC - Human Health
Consumption of Organisms(d) NA NA NA 990 NA 5,300 NA
NTR - Human Health
Consumption of Organisms(e) NA NA NA NA NA 14,000 NA

Notes:
     (a)   Samples were analyzed for semivolatile organic compounds (SVOCs) by EPA Method 8270C.  Only detected analytes have been listed.
     (b)   Model Toxics Control Act (MTCA) Method B surface water cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).   
     (c)   "NA" denotes no cleanup level establshed.
     (d)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in
            accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10-6.
     (e)   National Toxics Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10-6.  

µg/l - micrograms per liter

SVOCs (µg/l)(a) See analytical reports for complete list of SVOCs analyzed.
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TABLE 7C

JUNE-AUGUST 2002 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - PAHs(a)

Former Tacoma Metals Facility

cPAHs (µg/l)
Sample Sample Naphth- 2-Methyl- Acenaph- Acenaph- Phenan- Anth- Fluoran- Dibenzo- Benzo (g,h,i) Benzo (b)- Benzo (k)- Benzo (a)- Indeno (1,2,3- Dibenz (a,h)- Benzo (a)- Total

Designation Date alene naphthalene thlyene thene Fluorene threne racene thene Pyrene furan perylene Chrysene fluoranthene fluoranthene pyrene cd) pyrene anthracene anthracene cPAHs(h)

MW-13 8/5/2002 11 5.6 0.35M 17 6.2 3.0 0.65 0.52 0.42 4.2 <0.11(b) 0.05MJ <0.11 <0.11 <0.11 <0.11 <0.11 0.05J 0.0205
MTCA Method B 
Surface Water Cleanup Level(c) 4,940 NA(d) NA 643 3,460 NA 25,900 90.2 2,590 NA NA 0.0296 0.0296 0.0296 0.0296 0.0296 0.0296 0.0296 0.0296
NRWQC - Human Health
Consumption of Organisms(e) NA NA NA 990 5,300 NA 40,000 140 4,000 NA NA 0.018* / 0.02(f) 0.018* / 0.02(f) 0.018* / 0.02(f) 0.018* / 0.02(f) 0.018* / 0.02(f) 0.018* / 0.02(f) 0.018 * / 0.02(f) 0.018 * / 0.02(f)

NTR - Human Health
Consumption of Organisms(g) NA NA NA NA 14,000 NA 110,000 370 11,000 NA NA 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031

Notes:
     (a)   Samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode.  
     (b)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
     (c)    Model Toxics Control Act (MTCA) Method B surface water cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
     (d)   "NA" denotes no cleanup level is established.
     (e)    National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with Washington Administrative Code (WAC) 173-201A at a risk level of 1x10-6.
     (f)     Practical quantitation limit (PQL) (Ecology 2001b).
     (g)    National Toxics Rule (NTR) for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10-6.
     (h)    Total cPAHs are based on benzo(a)pyrene equivalent values.  Individual detected cPAH concentrations were multiplied by benzo(a)pyrene toxicity equivalency factors (TEFs) prior to summation (per WAC 173-340-708).  
             Non-detected cPAH analytes were not included in the summation.  TEFs are tabulated on Table 2A-A.

   *   Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

Qualifiers:
     J:   Indicates an estimated concentration when the value is less than the laboratory reporting limit.
     M: Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match.

Analytes detected in samples at concentrations exceeding one or more of the cleanup standards or comparison values are shown in bold and italics. Where appropriate, surface water standards have been adjusted upward to the PQL [WAC 173-340-730(5)(c)].
µg/l - micrograms per liter

 PAHs (µg/l) 
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TABLE 7D

JUNE-AUGUST 2002 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - TPHs AND VOCs

Former Tacoma Metals Facility

TPHs (mg/l)(a)

Gasoline- Diesel-
Sample Sample Range Range Oil-Range Ethyl- Total Naphth- Vinyl 1,3,5 Trimethyl 1,2,4 Trimethyl Isopropyl- 4-Isopropyl

Designation Date Hydrocarbon Hydrocarbon Hydrocarbon Benzene benzene xylenes alene Chloride Acetone benzene benzene benzene toluene

MW-13 8/5/2002 1.0 0.76(c) <0.50(d) 7.0 1.6 2.8 18 6.2 14 1.0 2.0 3.3 12
MTCA Method B 
Surface Water Cleanup Level (e) NA(f) NA NA 22.7 6,910 NA 4,940 3.69 NA NA NA NA NA
NRWQC - Human Health
Consumption of Organisms(g) NA NA NA 51 29,000 NA NA 530 NA NA NA NA NA
NTR - Human Health
Consumption of Organisms(h) NA NA NA 71 29,000 NA NA 525 NA NA NA NA NA

Notes:
     (a)   Samples were analyzed for diesel- and oil-range hydrocarbons by Ecology Method NWTPH-Dx(extended), and gasoline-range hydrocarbons by Ecology Method NWTPH-G.
     (b)   Samples were analyzed for volatile organic compounds (VOCs) by EPA Method 8260B.  Only detected analytes have been listed.
     (c)   The chromatogram for this sample does not resemble a typical diesel standard pattern.
     (d)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
     (e)   Model Toxics Control Act (MTCA) Method B surface water cleanups level based on CLARC v3.1, dated November 2001 (Ecology 2001b).   
     (f)    "NA" denotes no cleanup level established.
     (g)   National Recommended Water Quality Criteria (NRWQC) for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with
             Washington Administrative Code (WAC) 173-201A at a risk level of 1x10 -6.
     (h)   National Toxics Rule (NTR) for consumption of organisms only based on 40 Code of Federal Regulations (CFR) 131.36 at a risk level of 1x10 -6.  

Analytes detected in samples at concentrations exceeding one or more of the cleanup levels or comparison values are shown in bold and italics.
mg/l - milligrams per liter
µg/l - micrograms per liter

VOCs (µg/l)(b)  (See analytical reports for complete list of VOCs analyzed.)
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TABLE 7E

JUNE-AUGUST 2002 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - PCBs

Former Tacoma Metals Facility

PCBs (µg/l)(a) 

Sample Sample
Designation Date Aroclor 1016 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1221 Aroclor 1232

MW-13 8/5/2002 <1.1(c) <1.1 <1.1 <1.1 <1.1 <2.2 <1.1 <4.4
MTCA Method B
Surface Water Cleanup Level(d) 0.00582 * / 0.1(e) NA(f) NA 0.00166 * / 0.1(e) NA NA NA NA
NRWQC - Aquatic Organisms
Chronic Freshwater Criterion(g) NA NA NA NA NA NA NA 0.014 * / 0.1(e)

NRWQC - Human Health
Consumption of Organisms(h) NA NA NA NA NA NA NA 6.40E-05 * / 0.1(e)

NTR - Aquatic Organisms
Chronic Freshwater Criterion(i) 0.014 * / 0.1(e) 0.014 * / 0.1(e) 0.014 * / 0.1(e) 0.014 * / 0.1(e) 0.014 * / 0.1(e) 0.014 * / 0.1(e) 0.014 * / 0.1(e) NA
NTR - Human Health
Consumption of Organisms(j) NA NA NA NA NA NA NA 1.70E-04 * / 0.1(e)

Notes:
    (a)  Samples were analyzed for polychlorinated biphenyls (PCBs) by EPA Method 8082.
    (b)  Total PCBs were calculated by summing the concentrations of detected PCB Aroclors.  If a PCB Aroclor was not detected, a value equal to one-half the laboratory reporting limit was used 
            in the summation.
    (c)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (d)   Model Toxics Control Act (MTCA) Method B surface water cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).
    (e)   Practical quantitation limit (PQL) (Ecology 2001b).
    (f )   "NA" denotes no cleanup level established.
    (g)   National Recommended Water Quality Criteria (NRWQC) chronic freshwater criterion (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with 
            Washington Administrative Code (WAC) 173-201A at a risk level of 1x10 -6.  
    (h)   NRWQC for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with WAC 173-201A at a risk level of 1x10 -6.
    (i)    National Toxics Rule (NTR) chronic freshwater criterion based on 40 CFR 131.36 at a risk level of 1x10-6. 
    (j)    NTR for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10-6.   

  *  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).

µg/l - micrograms per liter

Total             
PCBs(b)
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TABLE 7F

JUNE-AUGUST 2002 INVESTIGATION
GROUNDWATER ANALYTICAL RESULTS - TOTAL AND DISSOLVED METALS 

Former Tacoma Metals Facility

        Metals (µg/l) (a)

Sample Sample
Designation Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

Total <50/1.1(c) 26 <2(d) 9 3 <20/3(c) <0.1 <50/0.7(c) <3

Dissolved(b) <50/1.1(c) 23 <2 8 <2 <20/<1(c) <0.1 <50/0.9(c) <3

MTCA Method B 

Surface Water Cleanup Level (e) 0.0982 ** / 5(f) NA(g) 20.3 NA 2,660 NA NA 2,700 25,900

NRWQC - Aquatic Organisms

Chronic Freshwater Criterion(h) 150 NA 0.37 *** 119.94 *** 14.8 *** 4.74 *** 0.77 5.0 NA

NRWQC - Human Health

Consumption of Organisms(i) 0.14 ** / 5(f) NA NA NA NA NA NA 4,200 NA

NTR - Aquatic Organisms 

Chronic Freshwater Criterion(j) 190 NA 1.59 *** 288.07 *** 18.76 *** 4.74 *** 0.012 * / 0.1(k) 5 NA

NTR - Human Health
Consumption of Organisms(l) 0.14 ** / 5(f) NA NA NA NA NA 0.15 NA NA

Notes:
    (a)   Samples were analyzed for metals by EPA Methods 6010/7470 series.
    (b)   Groundwater samples for dissolved metals were field filtered using a 0.45 micron filter.
    (c)   Samples were re-analyzed for metals by EPA Method 200.8 to obtain lower laboratory reporting limits.
    (d)   "<" denotes analyte was not detected at the indicated laboratory reporting limit.
    (e)    Model Toxics Control Act (MTCA) Method B surface water cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).  
    (f)     Natural background concentration (Ecology 2001b).
    (g)   "NA" denotes no cleanup level established.
    (h)    National Recommended Water Quality Criteria (NRWQC) chronic freshwater criterion (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with 
            Washington Administrative Code (WAC) 173-201A at a risk level of 1x10 -6.  
    (i)    NRWQC for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with WAC 173-201A at a risk level of 1x10 -6.  
    (j)    National Toxics Rule (NTR) chronic freshwater criterion based on 40 CFR 131.36 at a risk level of 1x10 -6. 
    (k)   Practical quantitation limit (PQL) (Ecology 2001b).
    (l)    NTR for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10 -6. 

   *  Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).
 **  Denotes natural background concentration is greater than MTCA cleanup levels and/or ARARs. 
*** Freshwater criterion is expressed as a function of groundwater hardness.  Average groundwater hardness at the site is 180 mg/l.

µg/l - micrograms per liter
mg/l - milligrams per liter

MW-13 8/5/2002
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TABLE 8

OCTOBER 2001
GROUNDWATER ANALYTICAL RESULTS - DISSOLVED LEAD(a) 

Former Tacoma Metals Facility

        Metals (µg/l)(b)

Sample Sample
Designation Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Selenium Silver

MW-1 10/30/2001  --(c)  --  --  --  -- 0.304  --  --  --
MW-2 10/30/2001  --  --  --  --  -- 0.269  --  --  --

MW-4(R) 10/30/2001  --  --  --  --  -- 0.199  --  --  --
MW-5 10/30/2001  --  --  --  --  -- 0.292  --  --  --
MW-6 10/30/2001  --  --  --  --  -- 0.383  --  --  --
MW-7 10/30/2001  --  --  --  --  -- 0.249  --  --  --

MW-8(R) 10/30/2001  --  --  --  --  -- 0.231  --  --  --
MW-9 10/30/2001  --  --  --  --  -- 0.226  --  --  --

MW-10 10/30/2001  --  --  --  --  -- 0.246  --  --  --
MW-11 10/30/2001  --  --  --  --  -- 0.413  --  --  --
MW-12 10/30/2001  --  --  --  --  -- 0.303  --  --  --

MTCA Method B 
Surface Water Cleanup Level (d) 0.0982 ** / 5(e) NA(f) 20.3 NA 2,660 NA NA NA 25,900
NRWQC - Aquatic Organisms
Chronic Freshwater Criterion(g) 150 NA 0.37 *** 119.94 *** 14.8 *** 4.74 *** 0.77 5.0 NA
NRWQC - Human Health
Consumption of Organisms(h) 0.14 ** / 5(e) NA NA NA NA NA NA 4,200 NA
NTR - Aquatic Organisms 
Chronic Freshwater Criterion(i) 190 NA 1.59 *** 288.07 *** 18.76 *** 4.74 *** 0.012 * / 0.1(j) 5 NA
NTR - Human Health
Consumption of Organisms(k) 0.14 ** / 5(e) NA NA NA NA NA 0.15 NA NA

Notes:
    (a)   Samples were field filtered using a 0.45 micron filter.
    (b)   Samples were analyzed for metals by EPA Method 200.8.
    (c)   "--" denotes samples not analyzed for listed compound.
    (d)   Model Toxics Control Act (MTCA) Method B surface water cleanup levels based on CLARC v3.1, dated November 2001 (Ecology 2001b).  
    (e)   Natural background concentration (Ecology 2001b).
    (f)    "NA" denotes no cleanup level established.
    (g)   National Recommended Water Quality Criteria (NRWQC) chronic freshwater criterion (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with 
            Washington Administrative Code (WAC) 173-201A at a risk level of 1x10 -6.  
    (h)   NRWQC for consumption of organisms only (EPA 2002) pursuant to Section 304(a)(1) of the Clean Water Act and in accordance with WAC 173-201A at a risk level of 1x10 -6.  
    (i)    National Toxics Rule (NTR) chronic freshwater criterion based on 40 CFR 131.36 at a risk level of 1x10 -6. 
    (j)    Practical quantitation limit (PQL) (Ecology 2001b).
    (k)   NTR for consumption of organisms only based on 40 CFR 131.36 at a risk level of 1x10 -6. 

  *   Denotes PQL is higher than MTCA cleanup levels and/or applicable, relevant, and appropriate requirements (ARARs).
**   Denotes natural background concentration is higher than MTCA cleanup levels and/or ARARs. 
*** Freshwater criterion is expressed as a function of groundwater hardness.  Average groundwater hardness at the site is 180 mg/l.

µg/l - micrograms per liter
mg/l - milligrams per liter
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TABLE 1

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
POINT OF COMPLIANCE  WELLS AND TEMPORARY PIEZOMETERS

Former Tacoma Metals Facility

Page 1 of 2

P-1 / P-1R P-2 / P-2R(b) P-3 / P-3R(b) MW-19
unfiltered samples filtered samples unfiltered samples filtered samples unfiltered samples filtered samples unfiltered samples filtered samples

Analyte Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11

BTEX (µg/L) (c)

Benzene <0.35 <0.35 --- --- <0.35 / <0.35 <0.35 --- --- <0.35 2.2 / 2.1 --- --- <0.35 (d) <0.35 --- (e) --- 23

Toluene <1 <1 --- --- <1 / <1 <1 --- --- <1 <1 / <1 --- --- <1 <1 --- --- 19,000

Etylbenzene <1 <1 --- --- <1 / <1 <1 --- --- <1 <1 / <1 --- --- <1 <1 --- --- 6,900

Total xylenes <3 <3 --- --- <3 / <3 <3 --- --- <3 <3 / 2.0 --- --- <3 <3 --- --- 16,000 (f)

PAHs (µg/L) (g)

Naphthalene 0.14 j 0.12 0.10 j 0.081 0.01 j / <0.10 0.069 0.01 j / <0.10 0.032 0.01 j 0.44 / 0.46 <0.10 0.28 / 0.58 0.01 j,J <0.025 0.02 j <0.025 4,940

Acenaphthylene <0.10 0.12 <0.10 0.14 <0.10 / <0.10 0.17 <0.10/<0.10 0.20 <0.10 0.40 / 0.42 <0.10 0.40 / 0.39 <0.10 J <0.025 <0.10 <0.025 NA (h)

Acenaphthene 12 19 11 18 1.5 / 1.5 28 1.3 / 1.4 18 <0.10 76 / 63 <0.10 62 / 63 0.40 J 0.21 0.41 0.18 643

Fluorene 1.3 1.8 1.2 1.6 0.06 j / 0.06 j 5.9 0.06 j / 0.06 j 4.1 <0.10 14 / 13 <0.10 9.3 / 9.9 0.04 j,J <0.025 0.04 j <0.025 3,460

Phenanthrene 0.64 0.75 0.59 0.71 0.04 j / 0.04 j 2.1 0.03 j / 0.05 j 1.4 <0.10 1.6 / 1.7 <0.10 1.6 / 1.5 0.02 j,J <0.025 <0.10 <0.025 NA

Anthracene 0.12 0.20 0.11 0.20 <0.10 / <0.10 0.10 <0.10 / <0.10 0.13 <0.10 0.086 / 0.094 <0.10 0.084 / 0.082 <0.10 J <0.025 <0.10 <0.025 25,900

Fluoranthene 0.12 0.18 0.09 j 0.15 <0.10 / 0.02 j 0.10 <0.10 / 0.01 j 0.070 <0.10 0.048 / 0.049 <0.10 0.040 / 0.033 <0.10 J <0.025 <0.10 <0.025 90.2

Pyrene 0.05 j 0.068 0.04 j 0.055 <0.10 / 0.01 j 0.048 <0.10 / <0.10 0.033 0.03 j 0.027 / 0.027 <0.10 <0.025 / <0.025 <0.10 J <0.025 <0.10 <0.025 2,590

Benzo(g,h,i)perylene <0.10 <0.025 <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 <0.025 / <0.025 <0.10 <0.025 / <0.025 <0.10 J <0.025 <0.10 <0.025 NA

cPAHs (µg/L) (i)

Benzo(a)anthracene <0.10 <0.025 <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 <0.025 / <0.025 <0.10 <0.025 / <0.025 <0.10 J <0.025 <0.10 <0.025 NA

Chrysene <0.10 <0.025 0.01 j <0.025 0.01 j / <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 <0.025 / <0.025 0.01j <0.025 / <0.025 0.01 j,J <0.025 <0.10 <0.025 NA

Benzo(a)pyrene <0.10 <0.025 <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 <0.025 / <0.025 <0.10 <0.025 / <0.025 <0.10 J <0.025 <0.10 <0.025 0.03

Benzo(b)fluoranthene <0.10 <0.025 <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 <0.025 / <0.025 <0.10 <0.025 / <0.025 <0.10 J <0.025 <0.10 <0.025 NA

Benzo(k)fluoranthene <0.10 <0.025 <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 <0.025 / <0.025 <0.10 <0.025 / <0.025 <0.10 J <0.025 <0.10 <0.025 NA

Indeno(1,2,3-cd)pyrene <0.10 <0.025 <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 <0.025 / <0.025 <0.10 <0.025 / <0.025 <0.10 J <0.025 <0.10 <0.025 NA

Dibenz(a,h)anthracene <0.10 <0.025 <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 / <0.10 <0.025 <0.10 <0.025 / <0.025 <0.10 <0.025 / <0.025 <0.10 J <0.025 <0.10 <0.025 NA
 

Proposed 
Cleanup 
Level(a)

FORMER TACOMA METALS
May 2011
W:\1999\996098.00 Tacoma Metals\2011\PRSC-GW Invest.Sum.April2011\Table 1.DataSumPiezos&Wells.xls  996098.00



TABLE 1

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
POINT OF COMPLIANCE  WELLS AND TEMPORARY PIEZOMETERS

Former Tacoma Metals Facility

Page 2 of 2

MW-20 MW-23 MW-26 MW-29 MW-35
unfiltered samples filtered samples unfiltered samples filtered samples unfiltered samples filtered samples unfiltered samples filtered samples unfiltered samples filtered samples

Analyte Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11 Oct-10 Feb-11

BTEX (µg/L) (c)
 

Benzene 3.6 5.0 --- --- 56 53 --- --- <0.35 <0.35 --- --- <0.35 <0.35 --- --- <0.35(d) <0.35 ---(e) --- 23

Toluene <1 <1 --- --- 1.4 1.2 --- --- <1 <1 --- --- <1 <1 --- --- <1 <1 --- --- 19,000

Etylbenzene 3.0 2 --- --- 56 52 --- --- 1.1 <1 --- --- <1 <1 --- --- <1 <1 --- --- 6,900

Total xylenes 4.7 3.8 --- --- 22 18.7 --- --- <3 <3 --- --- <3 <3 --- --- <3 <3 --- --- 16,000 (f)

PAHs (µg/L) (g)

Naphthalene 7.4 j 3.4 6.2 3.2 59 50 54 44 140 47 120 ve 44 0.25 0.56 J 0.39 0.31 0.02 j <0.025 0.01 j <0.025 4,940

Acenaphthylene <0.10 J 0.72 J <0.10 0.64 <0.10 J 0.91 <0.10 J 0.92 <0.10 0.33 0.62 J 0.51 <0.10 J 0.43 J <0.10 0.37 <0.10 <0.025 <0.10 <0.025 NA (h)

Acenaphthene 210 180 190 170 170 160 170 150 67 69 60 62 43 44 37 45 0.02 j <0.025 <0.10 <0.025 643

Fluorene 100 80 96 79 56 60 59 48 38 42 39 38 12 14 12 14 0.03 j 0.033 <0.10 <0.025 3,460

Phenanthrene 92 68 80 71 51 54 50 50 40 35 36 32 14 15 13 16 0.02 j <0.025 0.01 j <0.025 NA

Anthracene 4.8 j 3.0 3.7 2.7 4.6 5.5 5.7 j 4.2 3.6 4.1 3.1 3.5 3.5 4.0 3.3 3.8 <0.10 <0.025 <0.10 <0.025 25,900

Fluoranthene 1.9 J 1.7 J 1.9 1.2 5.9 6.6 6.3 J 4.9 7.1 8.2 6.3 6.3 5.4 6.4 5.2 6.4 <0.10 <0.025 <0.10 <0.025 90.2

Pyrene 0.81 J 0.77 J 0.76 0.51 3.7 4.0 3.9 J 2.9 3.7 4.4 3.2 3.7 3.3 4.1 3.2 3.7 0.11 0.16 0.09 j 0.098 2,590

Benzo(g,h,i)perylene <0.10 <0.025 <0.10 <0.025 <0.10 <0.025 <0.10 J <0.025 <0.10 <0.025 <0.10 <0.025 <0.10 J <0.025 J <0.10 <0.025 <0.10 <0.025 <0.10 <0.025 NA

cPAHs (µg/L) (i)

Benzo(a)anthracene 0.02 j <0.025 <0.10 <0.025 0.30 0.28 0.20 J 0.15 0.16 0.12 0.12 0.11 0.23 J 0.28 J 0.16 0.17 <0.10 <0.025 <0.10 <0.025 NA

Chrysene <0.10 <0.025 <0.10 <0.025 0.26 0.21 0.17 J 0.15 0.13 0.094 0.09 j 0.089 0.20 J 0.25 J 0.14 0.15 <0.10 <0.025 0.01 j <0.025 NA

Benzo(a)pyrene <0.10 <0.025 <0.10 <0.025 0.015 j 0.029 <0.10 J <0.025 0.01 j <0.025 <0.10 <0.025 0.04 j,J 0.049 J 0.01 j <0.025 <0.10 <0.025 <0.10 <0.025 0.03

Benzo(b)fluoranthene <0.10 <0.025 <0.10 <0.025 0.02 j 0.036 <0.10 J <0.025 0.03 j <0.025 <0.10 <0.025 0.05 j,J 0.062 J 0.01 j <0.025 <0.10 <0.025 <0.10 <0.025 NA

Benzo(k)fluoranthene <0.10 <0.025 <0.10 <0.025 <0.10 <0.025 <0.10 J <0.025 <0.10 <0.025 <0.10 <0.025 0.02 j,J <0.025 J <0.10 <0.025 <0.10 <0.025 <0.10 <0.025 NA

Indeno(1,2,3-cd)pyrene <0.10 <0.025 <0.10 <0.025 <0.10 <0.025 <0.10 J <0.025 <0.10 <0.025 <0.10 <0.025 <0.10 J <0.025 J <0.10 <0.025 <0.10 <0.025 <0.10 <0.025 NA

Dibenz(a,h)anthracene <0.10 <0.025 <0.10 <0.025 <0.10 <0.025 <0.10 J <0.025 <0.10 <0.025 <0.10 <0.025 <0.10 J <0.025 J <0.10 <0.025 <0.10 <0.025 <0.10 <0.025 NA

Notes:  
(a)   Proposed site cleanup levels based on Kennedy/Jenks Consultants' 2007 Cleanup Level Evaluation report ( submitted to Ecology under separate cover) and the Model Toxics Control Act (MTCA) (WAC 173-340) Method B surface water cleanup level based on Ecology's online CLARC database.
(b)   Where two values are displayed, the second is the analytical result for a field blind duplicate sample (Dup-1).
(c)   Samples were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8260C for volatile compounds.
(d)   "<" Denotes analyte was not detected at the indicated laboratory reporting limit.
(e)   "---" Denotes sample was not analyzed for the listed analyte
(f)    Denotes the MTCA Method B groundwater cleanup level based on Ecology's online CLARC database.
(g)   Unfiltered and filtered (0.70 micron glass filter prior to extraction in laboratory) samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) by EPA Method 8270C using selected ion monitoring (SIM) mode (where appropriate).
(h)   "NA" denotes cleanup level is either not available or not appropriate.
(i)    Samples were analyzed for carcinogenic polycyclic aromatic hydrocarbons (cPAHs) by EPA Method 8270C using SIM mode (where appropriate).  

 j = The result is below normal reporting limits (the value reported is an estimate)
J = The internal standard assoicated with the analyte is out of control limits (the reported concentration is an estimate).
ve = Estimated concentration calculated for an analyte response above the valid instrument calibration range.  A dilution is required to obtain an accurate quantification of the analyte.
 µg/L = micrograms per liter

Analytes detected in samples at concentrations exceeding the proposed cleanup level values are shown in bold and italics.  

Proposed 
Cleanup 
Level(a)

FORMER TACOMA METALS
May 2011
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REMEDIAL ALTERNATIVE 1 REVISED COSTS 2014
Former Tacoma Metals Site

EXCAVATION / OFFSITE DISPOSAL / ASPHALT CAP / INSTITUTIONAL CONTROLS

Material Labor Lump
Unit Unit Sum Total

Task Quantity Unit Cost Extension Cost Extension Price Cost

REMEDIATION COSTS

Excavate TPH / CPAH impacted soil 10564 CY 3.16 33,382$    33,382$          
Oxygen-releasing compound - Phase I 3,000 LBS 9.00 27,000$    0.33 1,000$      28,000$          
Oxygen-releasing compound - Phase II 8,775 LBS 8.00 70,200$    1.82 16,000$    86,200$          
Import bank run soil, backfill, compact 12326 CY 14.20 175,029$  1.99 24,529$    199,558$        
Import top course soil, grade, compact 2751 CY 20.25 55,708$    6.00 16,506$    72,214$          
Pave asphalt cap, low permeability 28,556 SY 8.43 240,727$  1.04 29,698$    270,425$        
Stormwater detention system 1 EA 100,000 100,000$  125,000 125,000$  225,000$        
Stormwater lift station 1 EA 50,000 50,000$    25,000 25,000$    75,000$          
Stormwater treatment system 1 EA 75,000 75,000$    25,000 25,000$    100,000$        
Dust control 4 WK 250.00 1,000$      1636.25 6,545$      7,545$           
Install signs 10 EA 15.00 150$         30.00 300$         450$              
Deed restrictions 1 LS 2,750$      2,750$           

Subtotal Remediation Costs A (A) 1,100,524$     

Contractor overhead and profit 15 % of A 165,079$  165,079$        
Bond and insurance 3 % of A 33,016$    33,016$          
Mobilization/demobilization 5 % of A 55,026$    55,026$          
Sales Tax / Tacoma 8.5 % of A 93,545$    93,545$          
Contingency 10 % of A 110,052$  110,052$        

Subtotal Remediation Costs B (B) 1,557,242$     

Engineering Services 15 % of B 233,586$  233,586$        
Construction management 10 % of B 155,724$  155,724$        
Mobile laboratory 15 DAY 1,500.00   22,500$    22,500$          
Off-site soil transportation/disposal (C) 15,846 TON 32.54        515,629$  515,629$        
Disposal contingency 10 % of C 51,563$    51,563$          
Lead battery casing disposal 1 LS 10,000$    10,000$          
Monitoring well abandon and replace 1 LS 60,000$    60,000$          

TOTAL REMEDIATION COSTS 2,606,244$     

O&M COSTS

Semi-Annual groundwater (CPOC Wells) 2 EA 4,500.00   9,000$      9,000$           
Semi-Annual laboratory sample analysis 2 EA 15,000.00 30,000$    30,000$          
Annual reporting 1 EA 4,000.00   4,000$      4,000$           
Annual cap inspection / reporting 1 EA 1,000.00   1,000$      1,000$           
Annual well inspection / maintenance 1 EA 5,000.00   5,000$      5,000$           

Subtotal O&M Costs (D) 49,000$          

Project management 15 % of D 7,350$      7,350$           
O&M Contingency 10 % of D 4,900$      4,900$           

TOTAL O&M COSTS (5 YR) 61,250$          
(present worth i=0.05, n=5, P/A=4.3295) 265,182$        

TOTAL - Based on 2001 cost assumptions 2,871,000$     

REVISED TOTAL - Based on inflation adjustment for 2014 4,216,160$     

Notes:

Present worth calculated using uniform series present worth equation

2013 inflation adjustment calculation [PV / ((1+% inflation)^#Years)] where % inflation=0.03.
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REMEDIAL ALTERNATIVE 2 REVISED COSTS 2014 (PREFERRED ALTERNATIVE)
Former Tacoma Metals Site

EXCAVATION / BUFFER/ OFFSITE DISPOSAL / ASPHALT CAP / INSTITUTIONAL CONTROLS

Material Labor Lump
Unit Unit Sum Total

Task Quantity Unit Cost Extension Cost Extension Price Cost

REMEDIATION COSTS

Excavate TPH / CPAH impacted soil 10564 CY 3.16 33,382$     33,382$       
Excavate buffer, grade, compact 700 CY 3.53 2,471$       2,471$         
Oxygen-releasing compound - Phase I 3,000 LBS 9.00 27,000$      0.33 1,000$       28,000$       
Oxygen-releasing compound - Phase II 8,775 LBS 8.00 70,200$      1.82 16,000$     86,200$       
Import bank run soil, backfill, compact 13,026 CY 14.20 184,969$    1.99 25,922$     210,891$     
Import top course soil, grade, compact 2751 CY 20.25 55,708$      6.00 16,506$     72,214$       
Pave asphalt cap, low permeability 28,556 SY 8.43 240,727$    1.04 29,698$     270,425$     
Stormwater detention system 1 EA 100,000 100,000$    125,000 125,000$   225,000$     
Stormwater lift station 1 EA 50,000 50,000$      25,000 25,000$     75,000$       
Stormwater treatment system 1 EA 75,000 75,000$      25,000 25,000$     100,000$     
Dust control 4 WK 250.00 1,000$        1636.25 6,545$       7,545$         
Install signs 10 EA 15.00 150$           30.00 300$          450$            
Deed restrictions 1 LS 2,750$       2,750$         

Subtotal Remediation Costs A (A) 1,114,328$  

Contractor overhead and profit 15 % of A 167,149$   167,149$     
Bond and insurance 3 % of A 33,430$     33,430$       
Mobilization/demobilization 5 % of A 55,716$     55,716$       
Sales Tax / Tacoma 8.5 % of A 94,718$     94,718$       
Contingency 10 % of A 111,433$   111,433$     

Subtotal Remediation Costs B (B) 1,576,774$  

Engineering Services 15 % of B 236,516$   236,516$     
Construction management 10 % of B 157,677$   157,677$     
Mobile laboratory 15 DAY 1,500.00   22,500$     22,500$       
Off-site soil transportation/disposal (C) 15,846 TON 32.54        515,629$   515,629$     
Disposal contingency 10 % of C 51,563$     51,563$       
Lead battery casing disposal 1 LS 10,000$     10,000$       
Monitoring well abandon and replace 1 LS 60,000$     60,000$       

TOTAL REMEDIATION COSTS 2,630,660$  

O&M COSTS

Semi-Annual groundwater (CPOC Wells) 2 EA 4,500.00   9,000$       9,000$         
Semi-Annual laboratory sample analysis 2 EA 15,000.00 30,000$     30,000$       
Annual reporting 1 EA 4,000.00   4,000$       4,000$         
Annual cap inspection / reporting 1 EA 1,000.00   1,000$       1,000$         
Annual well inspection / maintenance 1 EA 5,000.00   5,000$       5,000$         

Subtotal O&M Costs (D) 49,000$       

Project management 15 % of D 7,350$       7,350$         
O&M Contingency 10 % of D 4,900$       4,900$         

TOTAL O&M COSTS (5 YR) 61,250$       
(present worth i=0.05, n=5, P/A=4.3295) 4.3295 P/A 265,182$     

TOTAL - Based on 2001 cost assumptions 2,896,000$  

REVISED TOTAL - Based on inflation adjustment for 2014 4,252,874$  

Notes:

Present worth calculated using uniform series present worth equation

2013 inflation adjustment calculation [PV / ((1+% inflation)^#Years)] where % inflation=0.03.
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REMEDIAL ALTERNATIVE 3 REVISED COSTS 2014
Former Tacoma Metals Site

EXCAVATION / ONSITE TREATMENT / ASPHALT CAP / INSTITUTIONAL CONTROLS

Material Labor Lump
Unit Unit Sum Total

Task Quantity Unit Cost Extension Cost Extension Price Cost

REMEDIATION COSTS

Excavate TPH / CPAH impacted soil 10564 CY 3.16 33,382$     33,382$          
Screen TPH / CPAH impacted soil 10564 CY 3.01 31,794$     31,794$          
Thermal desorption of TPH / CPAH soil 9897 CY 82.50 816,530$   816,530$        
Excavate lead impacted soil 11,047 CY 3.16 34,909$     34,909$          
Screen lead impacted soil 11,047 CY 3.01 33,247$     33,247$          
Stabilization of lead impacted soil 16,071 TON 21.00 337,481$   337,481$        
Oxygen-releasing compound - Phase I 3,000 LBS 9.00 27,000$      0.33 1,000$       28,000$          
Oxygen-releasing compound - Phase II 8,775 LBS 8.00 70,200$      1.82 16,000$     86,200$          
Backfill and compact treated soil 20,944 CY 2.19 45,868$     45,868$          
Import bank run soil, backfill, compact 2444 CY 14.20 34,705$      1.99 4,864$       39,568$          
Import top course soil, grade, compact 2736 CY 20.25 55,404$      6.00 16,416$     71,820$          
Pave asphalt cap, low permeability 28,556 SY 8.43 240,727$    1.04 29,698$     270,425$        
Stormwater detention system 1 EA 100,000 100,000$    125,000 125,000$   225,000$        
Stormwater lift station 1 EA 50,000 50,000$      25,000 25,000$     75,000$          
Stormwater treatment system 1 EA 75,000 75,000$      25,000 25,000$     100,000$        
Dust control 8 WK 250.00 2,000$        1636.25 13,090$     15,090$          
Install signs 10 EA 15.00 150$           30.00 300$          450$               
Deed restrictions 1 LS 2,750$        2,750$            

Subtotal Remediation Costs A (A) 2,247,514$     

Contractor overhead and profit 15 % of A 337,127$    337,127$        
Bond and insurance 3 % of A 67,425$      67,425$          
Mobilization/demobilization 5 % of A 112,376$    112,376$        
Sales Tax / Tacoma 8.5 % of A 191,039$    191,039$        
Contingency 10 % of A 224,751$    224,751$        

Subtotal Remediation Costs B (B) 3,180,232$     

Engineering Services 15 % of B 477,035$    477,035$        
Construction management 10 % of B 318,023$    318,023$        
Mobile laboratory 15 DAY 1,500.00   22,500$     22,500$          
Off-site debris transportation/disposal (C) 1,000 TON 32.54        32,540$     32,540$          
Disposal contingency 10 % of C 3,254$        3,254$            
Lead battery casing disposal 1 LS 10,000$      10,000$          
Monitoring well abandon and replace 1 LS 60,000$      60,000$          

TOTAL REMEDIATION COSTS 4,043,584$     

O&M COSTS

Semi-Annual groundwater (CPOC Wells) 2 EA 4,500.00   9,000$       9,000$            
Semi-Annual laboratory sample analysis 2 EA 15,000.00 30,000$     30,000$          
Annual reporting 1 EA 4,000.00   4,000$       4,000$            
Annual cap inspection / reporting 1 EA 1,000.00   1,000$       1,000$            
Annual well inspection / maintenance 1 EA 5,000.00   5,000$       5,000$            

Subtotal O&M Costs (D) 49,000$          

Project management 15 % of D 7,350$        7,350$            
O&M Contingency 10 % of D 4,900$        4,900$            

TOTAL O&M COSTS (5 YR) 61,250$          
(present worth i=0.05, n=5, P/A=4.3295) 265,182$        

TOTAL - Based on 2001 cost assumptions 4,309,000$     

REVISED TOTAL - Based on inflation adjustment for 2014 6,327,912$     

Notes:

Present worth calculated using uniform series present worth equation

2013 inflation adjustment calculation [PV / ((1+% inflation)^#Years)] where % inflation=0.03.
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MONITORING WELL CONSTRUCTION DETAILS
Former Tacoma Metals Facility

Casing Nominal Top of PVC Total Well Length of Slot 

Well Previous Date of Diameter/ Borehole Casing Elevation Depth Screen Size 

Designation Designation(a)
Installation Construction Diameter (feet)(b)

(feet)  (feet) (inch)

  On-Property Wells

MW-1 NA(c) 8/25/1992(d) 2-inch / PVC 9-inch 12.23 16.5 6 0.010

MW-2 NA 8/25/1992(d) 2-inch / PVC 9-inch 12.04 16.5 6 0.010

MW-3(D)(e) MW-3 8/26/1992(d) 2-inch / PVC 9-inch NA 16.5 6 0.010

MW-4(R)(f) NMW-2 9-May-00 2-inch / PVC 9-inch 12.55 22.8 17.8 0.010

MW-5 NA 8/27/1992(d) 2-inch / PVC 9-inch 10.90 16.5 6 0.010

MW-6 NA 8/26/1992(d) 2-inch / PVC 9-inch 10.07 16.5 6 0.010

MW-7 NA 9/11/1992(d) 2-inch / PVC 9-inch 9.45 16.5 6 0.010

MW-8(R)(g) NMW-3 9-May-00 2-inch / PVC 9-inch 11.12 23.6 18.6 0.010

MW-9 NMW-1 9-May-00 2-inch / PVC 9-inch 13.61 23.5 18.5 0.010

MW-10 NMW-4 10-Nov-00 2-inch / PVC 9-inch 9.39 20 12 0.010

MW-11 NMW-5 10-Nov-00 2-inch / PVC 9-inch 9.47 20 14 0.020

MW-12 NMW-6 10-Nov-00 2-inch / PVC 9-inch 10.80 20 12 0.020

MW-13 NA 26-Jun-02 2-inch / PVC 9-inch 9.84 18.5 10 0.010

MW-14 NA 26-Feb-03 2-inch / PVC 9-inch 9.77 24 10 0.010

MW-15 NA 28-Feb-03 2-inch / PVC 9-inch 10.49 26.3 10 0.010

MW-16 NA 28-Feb-03 2-inch / PVC 9-inch 9.72 26.8 10 0.010

MW-17 NA 28-Feb-03 2-inch / PVC 9-inch 9.57 23.2 10 0.010

MW-18 NA 27-Feb-03 2-inch / PVC 9-inch 11.79 22.7 10 0.010

MW-19 NA 27-Feb-03 2-inch / PVC 9-inch 10.78 24.2 10 0.010

MW-20 NA 27-Feb-03 2-inch / PVC 9-inch 10.21 27 5 0.010

MW-21 NA 28-Feb-03 2-inch / PVC 9-inch 9.47 21.8 10 0.010

MW-22 NA 1-Dec-03 2-inch / PVC 9-inch 9.51 23.3 10 0.010

  Off-Property Wells

MW-23 NA 29-Mar-04 2-inch / PVC 9-inch 14.35 30 10 0.010

MW-24 NA 29-Mar-04 2-inch / PVC 9-inch 10.58 23 10 0.010

MW-25 NA 29-Mar-04 2-inch / PVC 9-inch 11.24 24 10 0.010

MW-26 NA 5-Apr-05 2-inch / PVC 9-inch 12.52 28.5 10 0.010

MW-27 NA 5-Apr-05 2-inch / PVC 9-inch 11.06 26.8 10 0.010

MW-28(D)(h) MS-28 5-Apr-05 2-inch / PVC 9-inch 10.43 26 10 0.010

MW-28(R)(h) NA 15-Feb-06 2-inch / PVC 9-inch 10.43 24.25 10 0.010

MW-29 NA 15-Feb-06 2-inch / PVC 9-inch 11.12 32.5 10 0.010

MW-30 NA 15-Feb-06 2-inch / PVC 9-inch 10.05 41 15 0.010

MW-31 NA 15-Feb-06 2-inch / PVC 9-inch 9.38 33 10 0.010

MW-32 NA 29-Feb-08 2-inch / PVC 9-inch 9.26 24.5 10 0.010

MW-33 NA 28-Feb-08 2-inch / PVC 9-inch 9.24 24.5 10 0.010

MW-34 NA 28-Feb-08 2-inch / PVC 9-inch 9.62 25.6 10 0.010
MW-35 NA 28-Feb-08 2-inch / PVC 9-inch 7.95 50.5 10 0.010

Notes:
   (a)  Wells installed in 2000 by Kennedy/Jenks Consultants were initially designated NMW-# but were subsequently numbered in sequential order with the
           existing site monitoring wells.  
   (b)  Elevations measured at northern side of PVC casing.  Vertical elevations (NGVD 29) based on well surveys performed by KPG, Inc. (previously Earth Tech, Inc.)
          on 28 March 2000,  21 November 2000, 13 March 2003, 31 December 2003, 14 April 2004, 21 April 2005, 29 March 2006, and 11 April 2008.
   (c)  NA = Not applicable.
   (d)  Wells not installed by Kennedy/Jenks Consultants; boring and well construction logs unavailable.
   (e)  MW-3(D) was originally installed on 26 August 1992 by Pacific Groundwater Group.  MW-3(D) was demolished (D) by a former Tacoma Metals site tenant.   
   (f)   MW-4 was originally installed on 26 August 1992 by Pacific Groundwater Group.  MW-4(R) was replaced (R) 9 May 2000 by Kennedy/Jenks Consultants.
   (g)  MW-8 was originally installed on 25 August 1992 by Pacific Groundwater Group.  MW-8(R) was replaced (R) 9 May 2000 by Kennedy/Jenks Consultants.
   (h)  MW-28 was initially installed on 5 April 2005, but was subsequently destroyed (D) by a contractor during construction of the Puyallup River South Side Channel.  
          MW-28(D) was abandoned and replaced with MW-28(R) on 15 February 2006.

PVC - Polyvinyl chloride (Schedule 40)

January 2012
W:\1999\996098.00 Tacoma Metals\2014\Rev_Augmented_RI_Feas_Rpt_Sept\007 Appendices\App I\007a Table.Well Construction Details.xls  996098.00 
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1.5

1.5

1.5

1.5

1.5

Well-graded SAND with gravel
Gray/brown, ~50% medium sand, 40-45% fine- to
medium- gravel, some silt, no odor, no sheen.

WOOD DEBRIS with SILT or SAND matix
Dark gray to black, wood debris typically with 5-10% silt
and fine sand matrix overall, locally matrix is <5% to 20%,
moist to wet below ~11 feet, very strong creosote odor,
heavy sheen with NAPL blebs visible on water surface in
sheen test and on wood surfaces in sampler.

Poorly graded SAND
Dark gray, medium sand with up to 5% fibrous wood
debris and some silt, wet, moderate to strong creosote
odor, product blebs visible on water suface in sheen test.

Poorly graded SAND with silt
Gray to brown, fine- to medium- sand with 5-30% silt
(locally variable) generally fining downward, wet, strong
creosote odor, heavy sheen with NAPL blebs visible on
water surface in sheen test and on soil surface in sampler.

Clayey SILT
Gray/brown, clayey silt, stiff, wet, no evident odor, no
sheen.
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B1-27

SW

Wood

SP

SP/

SM

ML/

CL

LOGGED BY

Cascade

HSA

N/A

N/A

N/A

N/A

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

James

9-inch OD

SURFACE HOUSING

6/25/02

DRILLER

DRILL BIT(S) SIZE

27.0 ft. bgs

 6/25/02

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A
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Boring Name B-1

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Cresoting Plant Retort Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

2

0 STAND PIPE

DKM

FT.
Split Spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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0.1

0.1

1.5

1.5

1.5

1.5

0.3

0.2

0.5

0.1

0.1

1.5

1.5

1.5

1.5

1.5

1.5

Well-graded GRAVEL with silt and sand
Gray, sand/silt/gravel mixture, locally includes minor wood
debris with creosote odor, otherwise no odor, no sheen.

Poorly graded SAND
Brown, fine- to medium- sand with some silt, moist,
moderate creosote odor and light sheen 3.5-6.5 feet,
strong creosote odor and heavy sheen with NAPL blebs
visible on water surface in sheen test 6.5-8.5 feet.

WOOD DEBRIS with SILT or SAND matrix
Dark gray to black, wood debris typically with 5-10% silt
and fine sand matrix overall, locally matrix is <5% to 20%,
moist to wet at ~11 feet, very strong creosote odor, heavy
sheen with NAPL blebs visible on water surface in sheen
test and on wood surfaces in sampler.

Silty SAND
Gray/brown, fine- to medium- sand with 30-50% silt,
locally layered, wet, moderate creosote odor, light to
moderate sheen, NAPL blebs visible on water surface in
sheen test for some samples.

Sandy SILT
Gray, silt wtih 10-15% fine sand, vague layering visible,
moderately stiff, wet, slight creosote odor and sheen.

Silty CLAY
Gray/brown, layered silty clay with 10-20% fine sand, wet, no
evident odor, very slight sheen.

Poorly graded SAND
Gray, fine- to medium- sand with <5% silt, wet, slight creosote
odor and sheen.

Silty CLAY
Silty clay as above.

(See next page for lithology description)
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26.6

33

B2-5

B2-7

B2-9

B2-21

B2-24

B2-25.5

B2-27

B2-28

GW/

GM

SP

Wood

SM

ML

CL/

ML

SP

CL/

LOGGED BY

Cascade

HSA

N/A

N/A

N/A

N/A

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

James

9-inch OD

SURFACE HOUSING

6/25/02

DRILLER

DRILL BIT(S) SIZE

28.5 ft. bgs

 6/25/02

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

28.5
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Boring Name B-2

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

North Part of Creosoting Plant
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

2

0 STAND PIPE

DKM

FT.
Split Spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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Poorly graded SAND
Gray, fine- to medium- sand, wet, very slight creosote odor, no
sheen.

ML

SP

Boring Name B-2Project Name Former Tacoma Metals Project Number 996098.00

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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1

1

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.4

1.5

1.5

1.5

1.5

1

1.5

1.5

Well-graded SAND with silt and gravel
Brown, medium- and fine- sand with 30-35% fine- to
medium- gravel and 10-15% silt, slight creosote odor
increasing with depth, no sheen.

WOOD DEBRIS with SILT
Blocky wood debris with 10-15% silt matrix between
fragments, moist, slight creosote odor, no sheen.

Silty SAND
Gray to brown, fine sand with 30-35% silt, layered
between silty fine sand and moderately dense sandy silt,
moist, moderate creosote odor, moderate to heavy sheen.

Poorly graded SAND
Gray, medium- to coarse- sand with up to 5% silt, moist to
wet at ~11 feet, moderate creosote odor generally
deceasing with depth but stronger at ~20 feet than above,
overall light to no visible sheen but minor NAPL blebs are
visible on soil surface at 20-20.5 feet.

Poorly graded SAND with silt
Gray, medium- to fine- sand with 30-35% silt, layered
texture, wet, strong creosote odor and heavy sheen at
approximately 21.5, 23, and 23.5 feet in sandy layers,
small NAPL blebs locally visible on soil surface.

Clayey SILT
Gray, clayey silt, wet, no evident odor, no sheen.

Poorly graded SAND
Gray, medium- to fine- sand with minor silt, wet, moderate
creosote odor and sheen.

Silty SAND
Gray, fine sand with up to 50% silt, vague layering visible,
moderately dense, wet, slight creosote odor, very slight
sheen.
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Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

James

9-inch OD

SURFACE HOUSING

6/26/02

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 6/26/02

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A
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Boring Name B-3

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

NE Corner of Site Next to MW-8(R)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

2

0 STAND PIPE

DKM

FT.
Split Spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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2.0

1.5

2.0

2.0

NOTES
1. Boring was advanced to confirm confining layer location. Lithology from the upper

15 feet has been inferred from boring location MW-10.
2. Ground surface elevation based on City of Tacoma datum (NGVD 29).

Well-graded GRAVEL with sand (fill)
Brown, dry, gravel (~60%) with medium and fine sand
(~35%) and minor (<5%) silt.

Well-graded GRAVEL with sand (fill)
Medium brown, dry, gravel (~50%) with fine and medium
sand (~50%). Gravel material is generally fine-grained.

Clayey SILT with sand (fill)
Light brown, crumbly, moderately dense silt with ~5-10%
fine sand. Includes some clay.

Clayey SILT (fill)
Mixed silt and clay, dark brown, soft, low density.

WOOD DEBRIS with SILT or SAND matrix
Brown to gray, wet at ~10.5' bgs, soft silt and fine sand
with some clay. Mixed with wood debris. Wood debris is
typically ~85-95% of material. Silt, sand and clay are
around and coating the wood material.

Poorly graded SAND
Brownish black (5YR 2/1), fine to medium grained sand,
wet, moderate creosote odor.

~16.2-17' visible creosote sheen, visible product blebs on
soil.

~19-19.5' visible creosote sheen on soil, visible product
blebs on soil.

~20' strong creosote odor.

Lean CLAY
Dark yellowish brown (10YR 4/2) with moderate yellow
brown mottling, upper contact is sharp, lean clay at least 1'
thick, low to moderate plasticity, moist, no odor, no sheen.
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Cascade Drilling, Inc.
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Cement Slurry (tremied)

Project Number 996098.00

Kasey

N/A

SURFACE HOUSING
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DRILL BIT(S) SIZE

23.0 ft. bgs
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ELEVATION AND DATUM
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TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

N/A

23.0

Boring Name B-4

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area Western Property Boundary (Adjacent MW-10)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

N/A

0.0 STAND PIPE

AJA

FT.

1"x2' split spoon with
acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
9.44' (NGVD29)
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Project Name Former Tacoma Metals
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RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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2.0

1.0

0.0

0.5

1

2.0

2.0

NOTES
1. Boring was advanced to confirm confining layer location.
2. Ground surface elevation based on City of Tacoma datum (NGVD 29).

Asphalt

Poorly graded GRAVEL with sand (fill)
Dark yellowish brown (10YR 4/2), loose, fine to medium
grained gravel (subrounded to subangular),  ~40% fine to
coarse grained sand, moist, no odor.

WOOD DEBRIS with SILT or SAND matrix
Olive black (5Y 2/1) to black (N1), wet at ~10' bgs, wood
debris with ~5-15% silt/fine grained sand matrix overall,
matix locally up to 20% or less than 5%.

~12' very strong creosote odor, visible blebs of brown
creosote product on wood.

Poorly graded SAND
Olive black (5Y 2/1), fine to medium grained sand, wet.

~20-21.5' predominately medium grained sand.

~21.5' very strong creosote odor with visible sheen.

Lean CLAY
Olive gray (5Y 4/1), upper contact is sharp, lean clay layer
at least 2' thick, moderate plasticity, moist, no odor, no
sheen.
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LOGGED BY

Cascade Drilling, Inc.

GeoProbe - Direct Push

N/A
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N/A

N/A

N/A

Cement Slurry (tremied)

Project Number 996098.00

Kasey

N/A

SURFACE HOUSING

3/11/03

DRILLER

DRILL BIT(S) SIZE

24.0 ft. bgs

 3/11/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

N/A

24.0

Boring Name B-5

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

N/A

0.0 STAND PIPE

AJA

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
9.89' (NGVD29)
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Project Name Former Tacoma Metals
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PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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1.0

1.0

0.5

3.0

2.0

2.0

2.0

2.0

NOTES
1. Boring was advanced to confirm confining layer location.
2. Ground surface elevation based on City of Tacoma datum (NGVD 29).

Asphalt

Well-graded SAND with gravel (fill)
Moderate brown (5YR 3/4) to olive gray (5Y 4/1), loose,
fine to coarse grained sand, ~15-20% gravel-subangular
to subrounded, moist, no odor.

WOOD DEBRIS with SILT or SAND matrix
Olive black (5Y 2/1) to black (N1), wood debris with
~5-15% silt/fine sand matrix overall, locally up to 20% or
less than 5%.

~10' wet, slight creosote odor.

~15-16' strong creosote odor, visible blebs of brown
creosote product on wood, visible sheen on soil.

Poorly graded SAND
Olive black (5Y 2/1), fine to medium grained sand, wet,
slight creosote odor and sheen.

~18-20' coarser grained sand lens.

~22' gradation to predominantly fine grained sand/silt, very
strong creosote odor, visible blebs of brown creosote
product on soil.

Lean CLAY
Dark yellowish brown (10YR 4/2), lean clay layer is at least
0.75' thick, ~1-inch thick sand lens at ~23.6' bgs, low to
moderate plasticity, moist, no odor, no sheen.
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B6-15.5-16

B-6-23-23.2

B-6-23.8-24
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LOGGED BY

Cascade Drilling, Inc.

GeoProbe - Direct Push

N/A

N/A

N/A

N/A

N/A

Cement Slurry (tremied)

Project Number 996098.00

Kasey

N/A

SURFACE HOUSING

3/11/03

DRILLER

DRILL BIT(S) SIZE

24.0 ft. bgs

 3/11/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

N/A

24.0

Boring Name B-6

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

N/A

0.0 STAND PIPE

AJA

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
9.78' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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3.0

3.0

3.5

4.0

1.5

2.0

2.0

2.0

2.0

2.0

2.0

NOTES
1. Boring was advanced to confirm confining layer location.
2. Ground surface elevation based on City of Tacoma datum (NGVD 29).

Poorly graded SAND with gravel (fill)
Dusky yellowish brown (10YR 2/2), loose, medium to
coarse grained sand, ~30-40% gravel-subangular to
subrounded, moist, no odor.

SILT with WOOD debris
Dusky yellowish brown (10YR 2/2), occasional wood
debris, moist, no odor.

~9-10' wet.

Poorly graded SAND with silt
Dusky yellowish brown (10YR 2/2), fine sand, ~30-50%
fines, wet, no odor or sheen.

SILT with sand
Dusky yellowish brown (10YR 2/2), ~15-20% fine sand,
wet.

Poorly graded SAND with silt
As described above.

Well-graded SAND
Dusky yellowish brown (10YR 2/2), fine to coarse grained
sand, occasional gravel, wet.

~19' creosote odor, slight sheen.

~21' strong creosote odor, visible sheen on soil.

~21.7-21.9' silt with sand, dusky yellowish brown (10YR
2/2), wet.

~22' poorly graded sand, dusky yellowish brown (10YR
2/2), wet, fine grained, very strong creosote odor, visible
sheen on soil.

Lean CLAY
Dark yellowish brown (10YR 4/2), lean clay layer 0.5' thick,
low plasticity, moist.

Poorly graded SAND
Olive black (5Y 2/1), fine grained sand, wet.

~26' creosote odor and sheen.

~26-27.7' contains silt layers.

~26-28.7' slight creosote odor.

SILT
Dark yellowish brown (10YR 4/2), silt, non-plastic, moist,
no odor, no sheen.

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

B-7-21.9-22

B-7-23-23.5

SP

ML

SP/

SM

ML

SP/

SM

SW

CL

SP

ML

LOGGED BY

Cascade Drilling, Inc.

GeoProbe - Direct Push

N/A

N/A

N/A

N/A

N/A

Cement Slurry (tremied)

Project Number 996098.00

Kasey

N/A

SURFACE HOUSING

3/11/03

DRILLER

DRILL BIT(S) SIZE

30.0 ft. bgs

 3/11/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

N/A

30.0

Boring Name B-7

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

N/A

0.0 STAND PIPE

AJA

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
9.41' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

9.5

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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3.0

3.0

3.0

3.5

1.5

2.0

2.0

2.0

2.0

2.0

NOTES
1. Boring was advanced to confirm confining layer location.
2. Ground surface elevation based on City of Tacoma datum (NGVD 29).

Asphalt

Poorly graded SAND with gravel (fill)
Dusky yellowish brown (10YR 2/2), fine to medium grained
sand, ~15-20% gravel-subangular to subrounded,
occasional wood fragments, moist, no odor.

WOOD DEBRIS with SILT or SAND matrix
Olive black (5Y 2/1), wood debris with variable ~20-25%
silt/fine sand matrix.

~10' wet, slight creosote odor.

Poorly graded SAND
Olive black (5Y 2/1), fine grained sand, trace fines, wet.

~19.25-24' strong to moderate creosote odor, visual sheen
on soil.

Lean CLAY
Dark yellowish brown (10YR 4/2), lean clay 0.8' thick,
moderate plasticity, moist.

Poorly graded SAND
As described above, slight creosote odor.

Lean CLAY
As described above, lean clay at least 1' thick, no odor, no
sheen.

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

B-8-23.5-24

B-8-26.5-27

SP

Wood

SP

CL

SP

CL

LOGGED BY

Cascade Drilling, Inc.

GeoProbe - Direct Push

N/A

N/A

N/A

N/A

N/A

Cement Slurry (tremied)

Project Number 996098.00

Kasey

N/A

SURFACE HOUSING

3/11/03

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 3/11/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

N/A

28.0

Boring Name B-8

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

N/A

0.0 STAND PIPE

AJA

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
10.15' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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3.0

3.0

3.0

1.0

1.7

1.5

2.0

2.0

1.8

NOTES
1. Boring was advanced to confirm confining layer location.
2. Ground surface elevation based on City of Tacoma datum (NGVD 29).

Asphalt

Poorly graded GRAVEL with sand (fill)
Various colors (dusky yellowish brown- 10YR 2/2, light
olive gray-5Y 5/2, dark reddish brown - 10R 3/4), ~15-20%
coarse sand, moist, no odor.

Poorly graded SAND (fill)
Olive black (5Y 2/1), fine to medium sand, moist, no odor.

WOOD DEBRIS with  SILT or SAND matrix
Dark yellowish brown (10YR 4/2), typically with ~5-10%
silt/fine sand matrix although ~20-40% was observed,
slight creosote odor.

~9-11' wood, very little matrix.

~11' wet.

Poorly graded SAND with silt
Dusky yellowish brown (10YR 2/2), fine sand, trace fines,
visual sheen on soil, non-plastic, wet, strong creosote
odor.

Poorly graded SAND
Dusky yellowish brown (10YR 2/2), fine sand, no visual
sheen on soil, wet, moderate creosote odor.

~18-22' gradual gradation fine to coarser sand.

Poorly graded SAND with silt
Dusky brown (5YR 2/2), fine sand, trace fines, visual
sheen on soil, wet, strong creosote odor.

Lean CLAY
Olive gray (5Y 4/1), clay layer at least 1.5' thick, fine sand
lens at ~25.5-25.8' bgs, moderate plasticity, moist, no odor
or sheen.

SS

SS

SS

SS

SS

SS

SS

SS

SS

B-9-23.5-24

GP

SP

Wood

SP/

SM

SP

SP/

SM

CL

LOGGED BY

Cascade Drilling, Inc.

GeoProbe - Direct Push

N/A

N/A

N/A

N/A

N/A

Cement Slurry (tremied)

Project Number 996098.00

Kasey

N/A

SURFACE HOUSING

3/11/03

DRILLER

DRILL BIT(S) SIZE

26.0 ft. bgs

 3/11/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

N/A

26.0

Boring Name B-9

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

N/A

0.0 STAND PIPE

AJA

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
10.51' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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0.2

0.6

2.0

NOTES
1. Boring was advanced to confirm confining layer location. Lithology from the upper

16 feet has been inferred from boring location MW-11.
2. Ground surface elevation based on City of Tacoma datum (NGVD 29).

Well-graded GRAVEL with sand (fill)
Gray to brown-orange, slightly moist, gravel with ~25-30%
sand and some (<5%) silt.

WOOD DEBRIS with SILT or SAND matrix
Brown to gray, wet at ~10.5' bgs, soft silt and fine sand
with some clay. Mixed with wood debris. Wood debris is
typically ~85-95% of material. Silt, sand and clay are
around and coating the wood material.

~16' Olive black (5Y 2/1), visible blebs of brown creosote
product on wood, wet, strong creosote odor.

Poorly graded SAND
Brownish black (5YR 2/1), fine to medium grained sand,
wet.

~20.5' strong creosote odor, visible sheen on soil.

Lean CLAY
Dark yellowish brown (10YR 4/2), upper contact is sharp,
fine grained sand in toe of sampler, lean clay layer 0.5'
thick, low to moderate plasticity, moist, no odor, no sheen.

SS

SS

SS B-10-21-21.5

GW

Wood

SP

CL

LOGGED BY

Cascade Drilling, Inc.

GeoProbe - Direct Push

N/A

N/A

N/A

N/A

N/A

Cement Slurry (tremied)

Project Number 996098.00

Kasey

N/A

SURFACE HOUSING

3/11/03

DRILLER

DRILL BIT(S) SIZE

22.0 ft. bgs

 3/11/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

N/A

22.0

Boring Name B-10

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area (Adjacent MW-11)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

N/A

0.0 STAND PIPE

AJA

FT.

1"x2' split spoon with
acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
9.29' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.5

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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1.8

2.0

2.0

NOTES
1. Boring was advanced to confirm confining layer location. Lithology from the upper

16 feet has been inferred from boring location MW-13.
2. Ground surface elevation based on City of Tacoma datum (NGVD 29).

Well-graded GRAVEL with sand
Brown fine to medium gravel with ~40-45% fine to medium
sand and some silt, no odor, no apparent sheen.

WOOD DEBRIS with SILT matrix
Dark gray, wood debris typically with ~5-10% silt/fine sand
matrix, no sheen above 13 feet, moderate sheen below 13
feet, slight to moderate creosote odor below 13 feet.

~11' wet.

Poorly graded SAND
Dusky yellowish brown (10YR 2/2), fine to medium sand,
wet, slight creosote odor, no sheen.

Silty SAND
Dusky yellowish brown (10YR 2/2), fine sand, 1-inch
medium sand lens at ~21.3' bgs, wet, slight creosote odor,
no sheen.

Lean CLAY
Dark yellowish brown (10YR 4/2), upper contact is sharp,
clay at least 0.4' thick, low to moderate plasticity, moist,
no odor, no sheen.

SS

SS

SS

GW

Wood

SP

SM

CL

LOGGED BY

Cascade Drilling, Inc.

GeoProbe - Direct Push

N/A

N/A

N/A

N/A

N/A

Cement Slurry (tremied)

Project Number 996098.00

Kasey

N/A

SURFACE HOUSING

3/11/03

DRILLER

DRILL BIT(S) SIZE

22.0 ft. bgs

 3/11/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

N/A

22.0

Boring Name B-11

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area (Northern Property Boundary)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

N/A

0.0 STAND PIPE

AJA

FT.

1"x2' split spoon with
acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
7.42' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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Asphalt Surface
Well-graded GRAVEL with silt and sand 
Gray/green, locally orange/brown, 55-65% gravel, 5-10%
silt, moist, no odor, no sheen.

2-3' slight chemical odor.

5.5-6', 3" gray granular material above 3" of fractured red
brick material.
6-8', black/dark gray angular gravel with sand and silt, wet
below 7.5'.

8-9', pea gravel with brick fragments and coarse sand.

WOOD DEBRIS 
Blocky to fibrous wood debris with 5-15% silt and fine
sand matrix material, wet, moderate to strong creosote
odor, heavy sheen on water in sampler.

Poorly graded SAND 
Dark gray, poorly graded medium sand with <5% silt,
creosote product on grains, wet, strong creosote odor,
very heavy sheen, product blebs rinse out in sheen test
covering 5-10% of water surface, slightly more below 22'.

Silty CLAY 
Brown, silty clay, dense, wet, slight sheen and creosote
odor.

well

B12-2-3

B12-4-5

B12-6.5-7.5

B12-8-9

B12-9-10

B12-20-21

B12-22-23

SH

SH

SH

SH

SH

SH

SH

GW/
GM

Wood

SP

CL/
ML

4.4

2.1

1.6

1.3

7.2

40.5

21.9

17.9

20.6

10.8

Geoprobe boring

well

3

4

2

1

1

1

4

NOTES
1. Pilot boring advance with Geoprobe rig on 11/24/03.
2. Well installed with hollow-stem auger rig on 12/1/03.
3. OVA - Organic Vapor Analyzer
4. A 0.3 foot sump installed from 23 to 23.3 feet bgs.

N/A

23.3

23

23.5

24

2

Well Name MW-22 (B-12)

Project Number 996098.00

Andy / Don

9" OD / 2" OD

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area

0

2

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

STATIC WATER ELEV. (FT)

DATE COMPLETED

7.5

DKM

11/24/03

N/A

DRILLER

DRILL BIT(S) SIZE

13

11

N/A

23

13

11

23.5

0 STAND PIPE FT.

2"x4' shelby tube with
acetate liner

24.0 ft. bgs

 12/1/03

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling Company

HSA / Geoprobe

N/A

2" Schedule 40 PVC Pipe

2" Schedule 40 PVC Pipe 0.010" slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Cement
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
LITHOLOGY

Boring & Well Construction Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

5

10

15

20

USCS
LOG

Kennedy/Jenks Consultants
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Well-graded GRAVEL with silt and sand 
Dark brown to gray, gravel with 30-40% sand and some
silt, minor glass a metal debris in upper several feet,
moist, no odor, no sheen.

WOOD DEBRIS 
Woody debris, fine to coarse chips in sampler, 10-30%
gray to light brown silty matrix material, moist, no odor, no
sheen.

8-10', brown woody debris with 20-30% fine sand and silt
matrix, wet below approximately 8.5 feet, moderate
creosote odor, no evident sheen.

SILT 
Dark gray, silt with some clay, soft, loose, wet, moderate
creosote odor, slight sheen.
Poorly graded SAND 
Gray, medium to coarse sand, mixed with fine sand in
upper 6", heavy sheen on surface in sampler (13-16 feet),
creosote product on sand grains, wet, strong creosote
odor, heavy sheen, product blebs on 10% of water surface
in sheen test.

Medium to coarse sand, minor silt in small clumps, fines
with depth, mostly medium sand by 19', wet, strong
creosote odor, heavy sheen with product blebs over 5% of
water surface in sheen test.

Lean CLAY 
Gray to brown, silty clay with some fibrous plant material,
wet, very slight creosote odor, no evident sheen.

B13-1-3

B13-5-6

B13-8-10

B13-14-15

B13-19-20

B13-21-22

B13-23-24

SH

SH

SH

SH

SH

SH

SH

SH

GW/
GM

Wood

ML

SP

CL

6.3

1.1

7.7

4.6

7.1

29.5

80.1

59.1

19.5

2

4

.5

3

4

2

1

1

NOTES
1. OVA- Organic Vapor Analyzer

N/A

N/A

N/A

N/A

N/A
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Boring Name B-13

Project Number 996098.00

Don

2" OD

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

8.5

DKM

11/24/03

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

N/A

0 STAND PIPE FT.

2"x4' shelby tube with
acetate liner

24.0 ft. bgs

 11/24/03

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling Company

Geoprobe

N/A

N/A

N/A

N/A

N/A

Baroid Quick-Grout Bentonite
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS
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Well-graded GRAVEL with silt and sand 
Brown, gravel with 30-40% sand and some silt, contains
fine roots 0-2', moist, no odor, no sheen.

WOOD DEBRIS 
Orange-brown to dark brown, 10-20% sandy silt matrix,
soft, moist to wet (below 8').

4.5-8', no odor, no sheen.

8-10', slight creosote odor, slight sheen.

11-12', very slight creosote odor, slight sheen.

B14-1-2

B14-5-6

B14-9-10

SH

SH

SH

GW/
GM

Wood

4.0

1.5

1.7

13.1

2

3

2

NOTES
1. OVA- Organic Vapor Analyzer

N/A

N/A

N/A

N/A

12

N/A

Boring Name B-14

Project Number 996098.00

Don

2" OD

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

8

DKM

11/24/03

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.

2"x4' shelby tube with
acetate liner

12.0 ft. bgs

 11/24/03

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling Company

Geoprobe

N/A

N/A

N/A

N/A

Pure Gold Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
LITHOLOGY

1
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Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS
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Well-graded GRAVEL with silt and sand 
Brown, gravel with 30-40% sand and some silt, moist, no
odor, no sheen.

WOOD DEBRIS 
Brown to dark brown, wood debris with 10-20% soft sandy
silt matrix, moist, no odor, no sheen.

Silty SAND 
Gray, moderately dense fine sand with 30-40% silt, moist
to wet, no odor, no sheen.

Poorly graded SAND 
Gray, medium sand with some coarse sand and minor silt,
wet, no odor, no sheen.

B15-1-2

B15-5-6

B15-7-8

B15-10-11

SH

SH

SH

GW/
GM

Wood

SM

SP

1.3

0.6

0.6

0.6

2

4

3

NOTES
1. OVA- Organic Vapor Analyzer

N/A

N/A

N/A

N/A

12

N/A

Boring Name B-15

Project Number 996098.00

Don

2" OD

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

7.5

DKM

11/24/03

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.

2"x4' shelby tube with
acetate liner

12.0 ft. bgs

 11/24/03

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling Company

Geoprobe

N/A

N/A

N/A

N/A

Pure Gold Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
LITHOLOGY
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Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS
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Well-graded GRAVEL with silt and sand 
Light to dark brown, gravel with 30-40% sand and some
silt, moist, moderate chemical odor, no sheen.

Poorly graded SAND with silt 
Gray, medium sand with 5-10% silt in small pods, moist,
moderate chemical odor, no sheen.

Well-graded GRAVEL with silt and sand 
Gray/green, gravel with 30-40% sand and some silt, moist,
moderate chemical odor, no sheen.

WOOD DEBRIS 
Brown to gray, woody debris with 10-20% soft silty matrix,
moist, moderate chemical odor, no sheen.

Silty SAND 
Gray, silty fine sand with some medium sand, moist to
wet, strong creosote odor, slight sheen.

Poorly graded SAND 
Gray, medium to coarse sand with minor silt, wet, strong
creosote odor, heavy sheen, minor product blebs.

B16-1.5-2.5

B16-3-4

B16-5-6

B16-7-8

B16-8.5-9.5

B16-10-11

SH

SH

SH

GW/
GM

SP/
SM

GW/
GM

Wood

SM

SP

121

71.1

74.9

133

106

249

224

3.5

3.5

4

NOTES
1. OVA- Organic Vapor Analyzer

N/A

N/A

N/A

N/A

12

N/A

Boring Name B-16

Project Number 996098.00

Don

2" OD

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

9

DKM

11/24/03

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.

2"x4' shelby tube with
acetate liner

12.0 ft. bgs

 11/24/03

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling Company

Geoprobe

N/A

N/A

N/A

N/A

Pure Gold Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
LITHOLOGY
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Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS
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Asphalt surface
Well-graded GRAVEL with silt and sand 
Brown to gray, gravel with 30-40% sand and some silt,
pea gravel with coarse sand in lower foot, moist, no odor,
no sheen.

Silty SAND 
Light brown to gray, fine sand with silt, moist, no odor, no
sheen.
WOOD DEBRIS 
Dark brown, fibrous to blocky woody debris, 10-20% soft
silt matrix material, moist to wet, no odor, no sheen.

B17-1-2

B17-3-4

B17-5-6

B17-7-8

SH

SH

SH

GW/
GM

SM

Wood

2.6

2.0

1.3

2.4

30.3

3.5

3

1

NOTES
1. OVA- Organic Vapor Analyzer

N/A

N/A

N/A

N/A

12

N/A

Boring Name B-17

Project Number 996098.00

Don

2" OD

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

9.5

DKM

11/24/03

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.

2"x4' shelby tube with
acetate liner

12.0 ft. bgs

 11/24/03

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling Company

Geoprobe

N/A

N/A

N/A

N/A

Pure Gold Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
LITHOLOGY
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Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS
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WOOD DEBRIS wood chips
Tan, ~1/2 inch diameter loose wood chips, dry to slightly
moist, no odor, no sheen.

Gravelly SILT 
Black, ~30% 1/2-inch diameter rounded to subrounded
gravel, ~70% silt, moist, no odor, no sheen.

WOOD DEBRIS 
Black, wood debris, ~<10% silt content, moist, slight wood
odor, no sheen.

Poorly graded SAND 
Gray/brown, poorly graded fine to medium sand, slightly
moist, no odor, no sheen.
Silty CLAY with wood debris
Gray, silt to clay matrix with ~30% wood debris, wood
debris in shoe, one foot in macro core tube, slightly moist,
no odor, no sheen.
~ 8' Very moist to saturated.

Well-graded SAND 
Black, fine to medium sand, little or no fines, saturated, no
odor, no sheen.

Fat CLAY 
Gray/brown, upper contact sharp, soft, medium plasticity,
very moist, no odor, no sheen.

B-18-3.4-4

B-18-8-8.5

B-18-12-13

B-18-18-19

B-18-22-23

B-18-24-25

Wood

ML

Wood

SP

CL/
ML

SW

CH

0

N/A

N/A

N/A

N/A

26

N/A

Boring Name B-18

Project Number 996098.00

Kasey Goble

N/A

SURFACE HOUSING

Project Name Former Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Off-property (Northwest former Tacoma Metals)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

8

SDM

3/10/04

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
Macro Core

26.0 ft. bgs

 3/10/04

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling, Inc.

Geoprobe Direct Push

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
(PPM) LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS
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WOOD DEBRIS 
Tan,  ~1/2-inch diameter loose wood chips, no odor, no
sheen.

WOOD DEBRIS with silt
Wood debris with ~20-30% silt matrix, slight creosote
odor, no sheen.

~ 9'-10' Moderate cresote odor, visable sheen.

Poorly graded SAND 
Black, poorly graded fine to medium sand, little or no
fines, saturated, moderate creosote odor, moderate
sheen.

~21'- 22.5' Product blebs, strong creosote odor, visable
sheen.

Silty CLAY 
Gray/brown, upper contact is sharp, soft, medium
plasticity, moist, slight creosote odor, no sheen.

B-19-2-4

B-19-9-10

B-19-14-15

B-19-21-22

B-19-23-24

Wood

Wood

SP

CL/
ML

6

25

NOTES
1. Top one foot of reconniasance groundwater sample tube coated with product on

outside.

N/A

N/A

N/A

N/A

24

N/A

Boring Name B-19

Project Number 996098.00

Kasey Goble

N/A

SURFACE HOUSING

Project Name Former Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Off-property (Northwest former Tacoma Metals)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

12

SDM

3/10/04

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
Macro Core

24.0 ft. bgs

 3/10/04

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling, Inc.

Geoprobe Direct Push

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
(PPM) LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS
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WOOD DEBRIS 
Tan, ~1/2-inch diameter loose wood chips, dry to slightly
moist, no odor, no sheen.
SILT with wood
Black, ~40-50% silt matrix with decomposed wood, very
moist, slight wood odor, no sheen.
WOOD DEBRIS 
Black, ~1-inch diameter wood chips, moist, wood odor, no
sheen.
Poorly graded SAND with gravel 
Gray, poorly graded medium to coarse sand with  ~<10%
1/2-inch diameter black gravel, little to no fines, slightly
moist, no odor, no sheen.
WOOD DEBRIS with silt and sand
Black to tan (on fresh wood surfaces), wood debris with
~30% silt matrix, slightly moist, no odor, no sheen.
Silty CLAY with wood debris
Dark gray, ~60-70% silty clay with ~40-50% wood debris,
soft, medium plasticity, mosit, no odor, no sheen.
~8' Saturated, slight creosote odor.

Poorly graded SAND 
Black, poorly graded fine to medium sand, little or no
fines, saturated.
~12'-14' Moderate creosote odor, slight visable sheen.
Odor and sheen subsides below ~14' and increase at
~18'.

~18'-20.5' Sheen coats inside of sample liner.

Fat CLAY 
Dark gray, clay, upper contact sharp, soft, medium
plasticity, moist, slight creosote odor, no sheen.

B-20-3.5-4

B-20-7-8

B-20-10-11

B-20-12-13

B-20-19-20

Wood
ML

Wood

SP

Wood

CL/
ML

SP

CH

<1

36

NOTES
1. Product coats outside of entire length of tubing used to collect reconniasance

groundwater sample.

N/A

N/A

N/A

N/A

22

N/A

Boring Name B-20

Project Number 996098.00

Kasey Goble

N/A

SURFACE HOUSING

Project Name Former Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Off-property (Northwest former Tacoma Metals)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

8

SDM

3/10/04

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
Macro Core

22.0 ft. bgs

 3/10/04

ELEVATION AND DATUM

DATE STARTED

FT.
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FT.
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WELL COMPLETION

TOTAL DEPTH
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FROM

FROM

FROM

FROM
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TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling, Inc.

Geoprobe Direct Push

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
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PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
(PPM) LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS
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NOTES
1. Product coats outside of entire length of tubing used to collect reconniasance

groundwater sample.

WOOD DEBRIS 
Tan/brown, ~1/2-inch diameter loose wood chips, slightly
moist, wood odor, no sheen.
WOOD DEBRIS with sand and gravel
Black, wood debris with ~30% medium sand and gravel
matrix,~1/2-inch diameter subrounded to rounded gravel,
very moist, no odor, no sheen.

WOOD DEBRIS 
Tan, loose wood, slightly moist, no odor, no sheen.
WOOD DEBRIS in clay matrix
Gray, wood debris, ~30% clay, medium plasticity, very
moist, no odor, no sheen.

~8' Gray/brown, saturated, very slight creosote odor, no
sheen.

Poorly graded SAND 
Black, poorly graded fine to medium sand, little or no
fines, saturated, very slight creosote odor, no sheen.

~16'-19.5' Product blebs, strong creosote odor, moderate
to heavy sheen.

Fat CLAY 
Gray, upper contact sharp, soft, medium plasticity, moist,
very slight odor, no sheen.

B-21-3-4

B-21-8-9

B-21-13-14

B-21-18-19

B-21-21-21.5

Wood

Wood

Wood

Wood

SP

CH

3

3

N/A

N/A

N/A

N/A

22

N/A

Boring Name B-21

Project Number 996098.00

Kasey Goble

N/A

SURFACE HOUSING

Project Name Former Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Off-property (Northwest former Tacoma Metals)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

8

SDM

3/11/04

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
Macro Core

22.0 ft. bgs

 3/11/04

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling, Inc.

Geoprobe Direct Push

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
(PPM) LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)
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WOOD DEBRIS 
Dark brown to black, ~1/2-inch diameter loose wood chips,
slightly decomposed, slightly moist, no odor, no sheen.
WOOD DEBRIS with sand and gravel
Black, wood debris with ~30% medium sand and gravel
matrix, ~1/2-inch diameter subrounded to rounded gravel,
very moist, no odor, no sheen.
Silty SAND 
Dark brown, silty sand, ~60% medium sand, ~40%
non-plastic fines, slightly moist, no odor, no sheen.
WOOD DEBRIS with sand and gravel
Same as 1.5' to 2', no odor, no sheen.
WOOD DEBRIS with some sand
Wood debris with ~10-20% fine sand matrix, very moist to
saturated, no odor, no sheen.

WOOD DEBRIS with silt
Dark gray, wood debris, ~10-20% silt matrix, saturated,
moderate to strong creosote odor, moderate sheen.

Poorly graded SAND 
Black, poorly graded fine to medium sand, little or no
fines, product blebs, saturated, moderate to strong
creosote odor, visable sheen.

Fat CLAY 
Gray, upper contact sharp, soft, medium plasticity, moist,
slight creosote odor, no sheen.

B-22-3-3.5

B-22-4-5

B-22-6-7

B-22-11-12

B-22-19-20

B-22-21.5-22

Wood

Wood

SM

Wood

Wood

Wood

SP

CH

3

42

NOTES
1. Product coats outside of entire length of tubing used to collect reconniasance

groundwater sample.

N/A

N/A

N/A

N/A

22

N/A

Boring Name B-22

Project Number 996098.00

Kasey Goble

N/A

SURFACE HOUSING

Project Name Former Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Off-property (Northwest former Tacoma Metals)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

8

SDM

3/11/04

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
Macro Core

22.0 ft. bgs

 3/11/04

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling, Inc.

Geoprobe Direct Push

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
(PPM) LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)
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WOOD DEBRIS 
Dark brown, slightly decomposed loose wood debris,
slightly moist, no odor, no sheen.

WOOD DEBRIS in silt matrix
Black,  ~1/2-inch to ~1-inch diameter wood debris, ~20%
silt matrix, very moist, no odor, no sheen.
Poorly graded SAND with gravel 
Gray, poorly graded fine to medium sand stringer, slightly
moist, no odor, no sheen.
WOOD DEBRIS in silt matrix
Brown to black, wood debris, ~10-20% silt matrix, slightly
moist, no odor, no sheen.

~7.5' Saturated, slight creosote odor.
~8'-10' Slight sheen.

Poorly graded SAND 
Black, poorly graded fine to medium sand, little or no
fines, saturated, no odor, no sheen.

~19-20' Slight creosote odor, slight sheen.

Fat CLAY 
Gray, upper contact is sharp, soft, medium plasticity,
moist, no odor, no sheen.

B-23-3-4

B-23-6.5-7

B-23-9-10

B-23-14-16

B-23-18-20

B-23-21.5-22

Wood

Wood

SP

Wood

SP

CH

0

N/A

N/A

N/A

N/A

22

N/A

Boring Name B-23

Project Number 996098.00

Kasey Goble

N/A

SURFACE HOUSING

Project Name Former Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Off-property (Northwest former Tacoma Metals)
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

7.5

SDM

3/11/04

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
Macro Core

22.0 ft. bgs

 3/11/04

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade Drilling, Inc.

Geoprobe Direct Push

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET) SAMPLE NUMBER

OVA
(PPM) LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)
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Well-graded GRAVEL with sand 

Approximately 3 inches surface gravel.

WOOD DEBRIS 

Brown/orange, wood material, medium wood chip to
coarse sawdust sized, no soil present, loose, moist, no
evident odor, no sheen.

Silty SAND 

Gray, silty fine sand, massive, moderately dense, moist,
no evident odor, no sheen.

WOOD DEBRIS 

Gray/brown, wood material, blocky, 10-15% silt/clay matrix
overall but matrix varies from <5% to 20-25% locally,
matrix is soft with moderate plasticity and dilatency, moist
to wet below ~14 feet, no evident odor, no sheen above ~
14 feet, below ~14 feet faint creosote odor, no sheen.

Moderate creosote odor, moderate intermittent sheen on
water in sampler.

Strong creosote odor, heavy sheen on water surface in
sampler.

Silty SAND 

Gray/brown, silty fine sand overall, evident layering of
poorly graded fine sand, silty fine sand, and sandy silt,
typically 1-2 inch layers, moderately dense, wet, slight
creosote odor, light sheen.

Poorly graded SAND 

Gray, poorly graded medium to coarse sand, coarsens
downwards, wet, no evident odor, no sheen.

B24-9-10

B24-15-16

B24-30.5-31.5

SS

SS

SS

SS

SS

SS

SS

SS

SS

GW

Wood

SM

Wood

SM

SP

0.0

0.0

164

329

154

285

51.3

0.0

approx.

3

1

2.5

3.5

0.5

0.5

2.5

1.5

3

NOTES
1. Reconnaissance groundwater sample B24-RGW screen placed ~28-32 feet bgs.
2. Refusal at first location at ~12 feet bgs, moved ~4 feet west.  Refusal at second

location, moved additional ~8 feet west.  Third location successful.

N/A

N/A

N/A

N/A

36

N/A

Boring Name B-24

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

14

DKM

3/23/05

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
MacroCore w/PVC liner

36.0 ft. bgs

 3/23/05

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER
OVA

LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1

(6-87) (3-88) (8-90)
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Silty GRAVEL with sand 

Gravely silt with grass and roots.

WOOD DEBRIS 

Orange/brown, wood material, medium chip to coarse
sawdust sized, no soil present, fibrous texture locally,
loose, moist, no evident odor, no sheen.

Silty GRAVEL 

Dark brown, silty gravel with some grayish wood chip
material, poor sample recovery but appears to grade into
underlying wood debris material, moist, no evident odor,
no sheen.

WOOD DEBRIS 

Dark brown/gray, wood material, some gravel, 10-15%
silty fine sand matrix evident in sampler (poor revovery),
wet at ~13 feet, no evident odor, no sheen.

SILT 

Gray, silt, some fine sand and clay likely, locally contains
fine root-like material, some wood chip material in upper
~1 foot, moderately stiff, low plasticity, moderately rapid
dilatency, wet, no evident odor, no sheen.

Silty SAND 

Gray, silty fine sand, 25-30% silt overall, possibly some
clay locally, not evidently layered but some textural
variation (sandy silt locally), wet, no evident odor, no
sheen.

Poorly graded SAND 

Dark gray, poorly graded medium sand, wet, no evident
odor, no sheen above ~29 feet.

Below ~29 feet, strong creosote odor, heavy sheen, NAPL
blebs evident locally in sampler.

Silty SAND 

Silty sand overall, interbedded poorly graded fine sand,
sandy silt/silty sand, and silt in lower ~1 foot, typically in
2-3" layers, wet, slight creosote odor, light sheen.

Poorly graded SAND 

Dark gray, poorly graded medium sand, wet, very slight
creosote odor, light sheen.

B25-6-7

B25-14-15

B25-22-23

B25-30-31

B25-34-35

SS

SS

SS

SS

SS

SS

SS

SS

SS

GM

Wood

GM

Wood

ML

SM

SP

SM

SP

30.6

2.5

1.8

3.0

0.0

3.2

5.3

4.3

262

25.1

approx.

4

2

1

2

2.5

4

2.5

2

3.5

NOTES
1. Reconnaissance groundwater sample B25-RGW screen placed ~28-32 feet bgs.

N/A

N/A

N/A

N/A

36

N/A

Boring Name B-25

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

13

DKM

3/23/05

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
MacroCore w/PVC liner

36.0 ft. bgs

 3/23/05

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER
OVA

LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1

(6-87) (3-88) (8-90)
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Well-graded GRAVEL 

Greenish to brown, gravel with some silt in upper few
inches, no evident odor, no sheen.

WOOD DEBRIS 

Orange/brown, wood material, medium chips to coarse
sawdust sized, no soil evident, loose, moist, no evident
odor, no sheen.

SILT 

Dark gray to black, silt with some gravel and wood
material, moist, no evident odor, no sheen.

WOOD DEBRIS 

Gray/brown, wood material, blocky, silty matrix material,
poor sample recovery, wet below ~15 feet, no evident
odor, no sheen in recovered material.

SILT 

Brown/gray, silt mixed with some wood material, very soft,
wet, no evident odor, no sheen.

Poorly graded SAND 

Gray, poorly graded medium sand, 5-15% silt locally, wet,
above ~19 feet strong creosote odor and moderately
heavy sheen (no NAPL), below ~19 feet, no evident odor
and no sheen.

Coarsens downwards to medium/coarse sand mix at ~23
feet bgs.

Below ~24 feet bgs, moderately strong creosote odor and
moderate sheen, fines downwards to mostly medium sand
by ~25 feet.

Silty CLAY 

Tan/brown, silty clay, moderately stiff, moderately high
plasticity, no dilatency, wet, no evident odor, no sheen.

B26-6.5-7.5

B26-18-19

B26-25-26

SS

SS

SS

SS

SS

SS

SS

GW

Wood

ML

Wood

ML

SP

CL/
ML

0.0

0.0

0.0

0.0

0.0

356

2.4

approx.

4

3

0.5

0.5

3.5

3.5

3.5

NOTES
1. Reconnaissance groundwater sample B26-RGW screen placed ~22-26 feet bgs.

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-26

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

15

DKM

3/24/05

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
MacroCore w/PVC liner

28.0 ft. bgs

 3/24/05

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER
OVA

LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1

(6-87) (3-88) (8-90)
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Well-graded GRAVEL 

Approximately 3 inches surface gravel.

WOOD DEBRIS 

Orange/brown, wood material, medium chips to coarse
sawdust sized, no evident soil, loose, moist, no evident
odor, no sheen.

SILT 

Dark gray to black, silty material, ~30-35% wood chip
material, oily surface appearance locally, soft, moist, no
evident odor, possible light sheen.

WOOD DEBRIS 

Grayish brown, wood material, blocky to fibrous texture,
10-15% silty/clayey matrix overall but varies from <5% to
20-25% locally, matrix matrial has moderate plasticity and
dilatency, wet below ~10 feet, possible faint creosote odor,
no sheen.

No evident odor, no sheen in recovered sample material.

Poorly graded SAND 

Dark gray, poorly graded medium to coarse sand, fining
downwards to mostly medium sand, moderately dense,
wet, possible slight creosore odor, no sheen at top.

Below ~24 feet, strong creosote odor, heavy sheen,
abundant NAPL blebs on water surface.

Sandy SILT 

Medium gray/brown, silt with ~30% fine sand, wet, low to
moderate creosote odor, heavy sheen, minor NAPL blebs
locally.

Poorly graded SAND 

Medium gray, poorly graded fine to medium sand, some
silt, wet, slight to moderate creosote odor, no evident
sheen.

B27-7-8

B27-22-23

B27-24.5-25.5

B27-27-28

SS

SS

SS

SS

SS

SS

SS

GW

Wood

ML

Wood

SP

ML

SP

3.0

27.7

1.6

2,517

104

approx.

1

3.5

1.5

0.5

0

3

3

NOTES
1. Reconnaissance groundwater sample B27-RGW screen placed ~24-28 feet bgs.

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-27

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

10

DKM

3/23/05

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
MacroCore w/PVC liner

28.0 ft. bgs

 3/23/05

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER
OVA

LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1

(6-87) (3-88) (8-90)
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Well-graded GRAVEL with sand 

Brown to gray/green, gravel with sand, dense, no evident
odor, no sheen.

WOOD DEBRIS 

Brown/orange, wood material, medium chips to coarse
sawdust sized, no evident soil, moist, no evdient odor, no
sheen.

Well-graded SAND with silt and gravel 

Dark gray/brown, sand, gravel, and silt mixture, locally
granular texture, some coal-like fragments, moist, no
evident odor, no sheen.

WOOD DEBRIS 

Gray, wood material, 10-15% silty/clayey matrix overall but
varies from <5% to 20-25% locally, wet below ~10 feet
bgs, no evident odor, no sheen.

Sheen present on water surface in sampler ~15-16 feet
bgs, slight creosote odor.

Poorly graded SAND 

Dark gray, poorly graded medium to coarse sand, wet, no
evident odor and no sheen above ~23.5 feet bgs.

Below ~23.5 feet, moderate creosote odor and sheen, no
evident NAPL.

Silty CLAY 

Tan/brown, silty clay, moderately stiff, moderate plasticity ,
slow dilatency, wet, possible faint creosote odor, no
sheen.

B28-6-7

B28-11-12

B28-23.5-24.5

B28-25-26

SS

SS

SS

SS

SS

SS

SS

GW

Wood

SW/
SM

Wood

SP

CL/
ML

2.1

0.0

0.0

0.0

0.0

284

0.0

approx.

3.5

4

2

3

2.5

2.5

3.5

NOTES
1. Reconnaissance groundwater sample B28-RGW screen placed ~21-25 feet bgs.

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-28

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

10

DKM

3/24/05

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
MacroCore w/PVC liner

28.0 ft. bgs

 3/24/05

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER
OVA

LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1

(6-87) (3-88) (8-90)
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Well-graded GRAVEL with silt 

Gravel with ~4" topsoil above.

WOOD DEBRIS 

Orange/brown, wood material, medium chips to coarse
sawdust sized, no evident soil, loose, moist, no evident
odor, no sheen.

Well-graded SAND with gravel 

Grayish green, sand with 10-15% gravel, granular texture,
moist, no evident odor, no sheen.

Sandy SILT 

Dark gray, silt with ~20% fine sand and minor gravel,
some wood material below ~7.5 feet, poor recovery but
appears to grade into underlying wood material, soft, moist
to wet, no evident odor, no sheen.

WOOD DEBRIS 

Dark gray, wood material, 10-15% silty matrix with some
fine sand and clay, matrix varies locally from <5% to
20-25%, slightly less matrix (~10%) and lighter gray color
below ~16 feet, wet, no evident odor, no sheen.

Poorly graded SAND 

Dark gray, poorly graded medium to coarse sand grading
downwards to mainly medium sand, wet, slight odor, no
sheen at top.

Below ~22 feet, strong creosote odor, heavy sheen, some
NAPL blebs.

Silty CLAY 

Brown, silty clay to clayey silt, some wood material
present locally, sticky, moderately stiff, moderately low
plasticity, moderate dilatency, wet, slight creosote odor, no
sheen.

B29-6.5-7.5

B29-11-12

B29-22.5-23.5

B29-25-26

SS

SS

SS

SS

SS

SS

SS

GW/
GM

Wood

SW

ML

Wood

SP

CL/
ML

0.0

0.9

0.3

0.0

1,309

14.1

approx.

4

4

1.5

1.5

1.5

3

4

NOTES
1. Reconnaissance groundwater sample B29-RGW screen placed ~20-24 feet bgs.

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-29

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

8.5

DKM

3/23/05

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
MacroCore w/PVC liner

28.0 ft. bgs

 3/23/05

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER
OVA

LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1

(6-87) (3-88) (8-90)
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Kennedy/Jenks Consultants
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Well-graded GRAVEL with silt and sand 

Gray/brown, gravel with sand and silt, moist, no evident
odor, no sheen.

WOOD DEBRIS 

Orange/brown, wood material, medium chips to coarse
sawdust sized, no evident soil, moist, no evident odor, no
sheen.

Silty SAND 

Dark gray to black, silty sand with fine decayed wood
material (<25%), oily surface appearance, soft, moist, no
evident odor, heavy sheen.

WOOD DEBRIS 

Brown/gray, wood material, blocky, 5-15% silty/clayey
matrix overall, matrix varies from <5% to 20-25% locally,
wet below ~10 feet, very faint creosote odor, no sheen.

Poorly graded SAND 

Gray, poorly graded medium sand, up to 5-10% silt, wet,
no evdient odor, no sheen.

Poor recovery, but light sheen is visible on water surface
in sampler, no evident odor.

Below ~22 feet, moderate sheen, slight to moderate
creosote odor, medium to coarse sand.

Silty CLAY 

Tan/brown, silty clay, some wood material, moderately
soft, high plasticity, low dilatency, wet, sticky, no evident
odor, no sheen.

B30-5.5-6.5

B30-11-12

B30-22-23

SS

SS

SS

SS

SS

SS

GW/
GM

Wood

SM

Wood

SP

CL/
ML

0.0

0.0

0.0

0.0

86.2

1.7

approx.

3

3

3

3

1

3.5

NOTES
1. Reconnaissance groundwater sample B30-RGW screen placed ~20-24 feet bgs.
2. Refusal at first location at ~13 feet bgs, moved ~3 feet east.  Second location

successful.

N/A

N/A

N/A

N/A

24

N/A

Boring Name B-30

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

10

DKM

3/24/05

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
MacroCore w/PVC liner

24.0 ft. bgs

 3/24/05

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER
OVA

LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1

(6-87) (3-88) (8-90)
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Kennedy/Jenks Consultants
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Well-graded GRAVEL 

Gray/green/brown, well graded gravel.

WOOD DEBRIS 

Brown/orange, wood material, medium chips to fine
sawdust sized, no evident soil, moist, no evident odor, no
sheen.

Gravelly SILT 

Dark brown to gray, silty material with some gravel and
wood chips, oily appearance locally, soft, moist, no
evident odor, no evident sheen.

SILT 

Dark brown, silty material with <25% wood material, some
fine sand, soft, moist, no evident odor, no evident sheen.

WOOD DEBRIS 

Gray/brown, wood material, blocky, <10% matrix in
recovered sample material, wet below ~11 feet, no evident
odor, no sheen.

16 to 20 foot sample--material above sand is very wet
(sloppy, runny) and large NAPL blebs are present on the
water surface in the sampler.

Poorly graded SAND 

Gray, poorly graded medium sand, coarsens gradually
downwards, wet, strong creosote odor, heavy sheen on
surface in sampler appears to increase with depth, no
evident NAPL but gloves/baggies are stained.

Silty CLAY 

Brown/gray, silty clay to clayey silt, moderately stiff,
moderate plasticity, low diltatency, wet, no evdient odor,
no sheen.

B31-6-7

B31-19-20

B31-24-25

SS

SS

SS

SS

SS

SS

SS

GW

Wood

ML

ML

Wood

SP

CL/
ML

3.2

100.1

523.0

1,292

8.4

approx.

3

2.5

2

0

2.5

4

3.5

NOTES
1. Reconnaissance groundwater sample B31-RGW screen placed ~21-25 feet bgs.

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-31

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

11

DKM

3/24/05

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
MacroCore w/PVC liner

28.0 ft. bgs

 3/24/05

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER
OVA

LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1

(6-87) (3-88) (8-90)

5

10

15

20

25

USCS
LOG

Kennedy/Jenks Consultants
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Silty GRAVEL with sand 

Brown, gravel with sand and silt, 3-4 inches red/brown
topsoil above gravel, moist, no evident odor, no sheen.

WOOD DEBRIS 

Gray/brown, wood material, 10-15% silty/clayey matrix
overall, matrix varies from <5% to 20-25% locally, moist to
wet at ~8 feet, no evident odor, no sheen.

Appears to be the "lower/older" wood unit.

Poorly graded SAND 

Dark gray to black, poorly graded medium sand, some silt
locally, wet, no evident odor, no sheen.

Below ~18 feet, strong creosote odor, moderate sheen,
NAPL blebs rinse out in sheen test.

Silty CLAY 

Tan/brown, sitly clay, moderately stiff, moderately high
plasticity, low dilatency, wet, no evident odor, no sheen.

B32-6-7

B32-11-12

B32-19-20

B32-21-22

SS

SS

SS

SS

SS

SS

GM

Wood

SP

CL/
ML

0.0

0.0

83.0

0.0

approx.

2

3

2.5

0

2.5

3.5

NOTES
1. Reconnaissance groundwater sample B32-RGW screen placed ~16-20 feet bgs.

N/A

N/A

N/A

N/A

24

N/A

Boring Name B-32

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

Project Name Tacoma Metals

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

DATE COMPLETED

8

DKM

3/24/05

DRILLER

DRILL BIT(S) SIZE

N/A

N/A

N/A

N/A

0

N/A STAND PIPE FT.
MacroCore w/PVC liner

24.0 ft. bgs

 3/24/05

ELEVATION AND DATUM

DATE STARTED

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

TO

TO

TO

TO

TO

TO

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A
SAMPLES

RECOV.
(FEET)

PENETR.

RESIST.

BLOWS/6"

DEPTH
(FEET)

SAMPLE NUMBER
OVA

LITHOLOGY

Boring Log

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

BACKFILL DETAILS

F-40.1

(6-87) (3-88) (8-90)
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3.5

3

3

1

2

4

NOTES
1. Reconnaissance groundwater sample B33-RGW screen placed ~18-22 feet bgs.

Silty GRAVEL
Brown, silty gravel, moist, no evident odor, no sheen.

WOOD DEBRIS
Orange/brown, wood material, medium chip to coarse
sawdust sized, no evident soil, moist, no evident odor, no
sheen.

Well-graded GRAVEL with sand
Gray/green to dark gray, well graded gravel with ~40%
sand, possibly some silt, layered appearance, dense,
moist, no evident odor, no sheen.

Well-graded SAND with silt and gravel
Dark gray, sand and silt with some gravel, granular texture
locally, moist, no evident odor, no sheen.

WOOD DEBRIS
Gray, wood material, coarse blocky texture, less than 10%
matrix present in recovered sample material, moist to wet
below ~10 feet, no evident odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded sand, mainly coarse sand, some
medium sand, wet, no evident odor, no sheen.

Sandy SILT
Brown/gray, sandy silt, 30-40% fine sand, wet, no evident
odor, no sheen.

Silty CLAY
Tan/brown, silty clay, moderately stiff, moderate plasticity,
low dilatency, wet, no evident odor, no sheen.

SS

SS

SS

SS

SS

SS

8.9

3.4

10.1

0.0

3.1

0.0

approx.

B33-6-7

B33-18-19

B33-20.5-21.5

GM

Wood

GW

SW/

SM

Wood

SP

ML

CL/

ML

LOGGED BY

Cascade

Geoprobe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A

Project Number 996098.00

Jaymen

2-inch

SURFACE HOUSING

3/24/05

DRILLER

DRILL BIT(S) SIZE

24.0 ft. bgs

 3/24/05

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

24

N/A

Boring Name B-33

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

East 18th St Right of Way, NW of Tacoma Metals property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.
MacroCore w/PVC liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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2

1

0.5

3

2.5

4

2.5

3.5

3.5

NOTES
1. Sampling and lithologic logging were performed during GeoProbe boring on

2/14/06.  The well was installed at the same location on 2/15/06.

Well-graded SAND with gravel
Gray, medium sand with 10-15% gravel and ~5%
red/brown woody material locally, moderately dense,
moist, no odor, no sheen.

WOOD DEBRIS
Red/brown, woody material, fine chips to coarse sawdust
size, locally up to 5% silt but typically no matrix material,
soft, moist, no odor, no sheen.

WOOD DEBRIS
Dark gray to dark orange/brown, blocky wood material,
typically coated with silt and fine sand, 5-10% matrix
material, moist to wet below 10 feet bgs, no odor, no
sheen.

Sandy SILT
Medium gray/brown, silt with fine sand, <5% sand at top,
15-20% sand by ~16 feet bgs, ~20% sand by 20 feet bgs,
moderately dense overall but loose 20-22.5 feet bgs, wet,
no odor, no sheen.

SILT
Gray, silt, becomes sandier (fine sand) with depth, up to
10% sand by ~24 feet bgs, moderately stiff, wet, no odor,
no sheen.

Poorly graded SAND
Gray, medium to coarse sand at top, primarily medium
sand by ~28 feet bgs, fine sand present below ~30 feet
bgs, moderately dense, wet, slight creosote odor, no
sheen.

Silty SAND
Gray, silty fine sand, 15-20% silt, moderately dense, wet,
no odor, no sheen.

Poorly graded SAND
Gray, medium to fine sand at top, grading to mostly
medium/coarse sand by 36 feet bgs, moderately dense,
wet, no odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

SH

SH

0.2

0.5

0.0

57.4

1.0

0.3

B34-7-8

B34-18-19

B34-30-31

B34-34-35

SW

Wood

Wood

ML

ML

SP

SM

SP

LOGGED BY

Cascade

HSA / GeoProbe

N/A

2" Schedule 40 PVC Pipe

2" Schedule 40 PVC Pipe, 0.010-Slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 998098.00

Casey / Jaymen

9-inch / 2-inch

SURFACE HOUSING

2/14/06

DRILLER

DRILL BIT(S) SIZE

36.0 ft. bgs

 2/15/06

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

32.5

32.2

32.5

36

1.5

Well Name MW-29 / B-34

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Northeast Corner Simpson Property

0

1.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

22.2

19

N/A

32.2

22.2

19

32.5

0 STAND PIPE

DKM

FT.
MacroCore w/PVC Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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1.5

2.5

2.5

1

0

3

4

4

4

4

4

NOTES
1. Sampling and lithologic logging were performed during GeoProbe boring on

2/14/06.  The well was installed at the same location on 2/15/06.

Well-graded SAND with gravel
Brown/gray, sand with 25-30% rounded gravel, some silt
below ~4 feet bgs, moist, no odor, no sheen.

Silty SAND with gravel
Dark gray to black, granular (sand-sized) material mixed
with 15-20% silt and some angular gravel material, oily
surface appearance locally, moist, no odor, no sheen.

WOOD DEBRIS
Gray to brown/yellow (on exposed surfaces), blocky wood
debris with gray silty matrix material (5-10%) typically
coating wood surfaces, wet, no odor, no sheen.

Poorly graded SAND
Medium gray, poorly graded medium to coarse sand,
locally minor fine sand, wet, no odor, no sheen above ~24
feet bgs.

Slight creosote odor and no sheen ~24-28 feet bgs.

Slight to moderate creosote odor and no sheen ~28-35
feet bgs (strongest odor ~30-33').

No odor or sheen below ~35 feet bgs.

SILT
Tan/gray, silt, minor fine sand and clay, stiff, moderate
plasticity and dilatency, wet, no odor, no sheen.

Poorly graded SAND
Medium gray, poorly graded medium to coarse sand, wet,
no odor, no sheen.

SILT
Tan/gray, silt, minor fine sand and clay, stiff, moderate
plasticity and dilatency, wet, no odor, no sheen.

(See next page for lithology description)

SH
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SH

SH

SH

SH

SH

SH

SH

SH

0.3

0.5

0.4

1.1

1.4

15.5

5.6

0.4

0.9

0.8

B35-6-7

B35-23-24

B35-32-33

B35-39-40

SW

SM

Wood

SP

ML

SP

ML

SP

LOGGED BY

Cascade

HSA / GeoProbe

N/A

2" Schedule 40 PVC Pipe

2" Schedule 40 PVC Pipe, 0.010-Slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 998098.00

Casey / Jaymen

9-inch / 2-inch

SURFACE HOUSING

2/14/06

DRILLER

DRILL BIT(S) SIZE

44.0 ft. bgs

 2/15/06

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

41

40.7

41

44

1.5

Well Name MW-30 / B-35

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Simpson Property center well

0

1.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

25.7

23

N/A

40.7

25.7

23

41

0 STAND PIPE

DKM

FT.
MacroCore w/PVC Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

9.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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Poorly graded SAND
Medium gray, poorly graded medium to coarse sand, wet,
no odor, no sheen.

Well Name MW-30 / B-35Project Name Former Tacoma Metals Project Number 998098.00

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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2

3.5

3.5

3

1

3

3

2.5

3.5

NOTES
1. Sampling and lithologic logging were performed during GeoProbe boring on

2/14/06.  The well was installed at the same location on 2/15/06.

Well-graded GRAVEL with silt and sand
Tan, gravel fill with sand and silt, dense, moist, no odor,
no sheen.

WOOD DEBRIS
Orange/brown, wood material, fine chips to coarse
sawdust size, some silt present locally (<5% total),
moderately loose, moist, no odor, no sheen.

Silty SAND with gravel
Dark brown, Mixture of silt (20-30%), gravel (10-15%), fine
sand, and wood material, moderately loose, moist to wet,
moderate odor with moderate sheen ~7-10 feet bgs, slight
odor but no sheen below ~10 feet.

WOOD DEBRIS
Gray, coarse wood material coated with silt and fine sand
matrix  (5-10% overall but locally variable), wet, no odor,
light to moderate sheen increasing with depth.

NAPL blebs are locally visible on the water surface in the
sampler, increasing with depth.

Poorly graded SAND
Dark gray, poorly graded sand, mostly fine sand at 23 feet
bgs, medium to coarse sand ~24-25 feet bgs, becoming
silty (up to ~10%) below ~26 feet bgs, wet, strong
creosote odor with heavy sheen and  brownish NAPL
blebs visible ~23-24 feet bgs, moderate odor and sheen
(no visible NAPL blebs) below ~24 feet bgs.

Poorly graded SAND with silt
Gray, poorly graded fine sand with 10-15% silt, moderately
dense, wet, slight creosote odor, light sheen.

Poorly graded SAND
Gray to dark gray, fine to medium sand at top grading to
mostly medium sand by ~32 feet bgs, moderately dense,
wet, moderate creosote odor and sheen above ~31 feet
bgs, strong odor with heavy sheen with NAPL blebs visible
below ~31 feet bgs.

Silty SAND
Gray, fine sand with 15-20% silt, moderately dense, wet,
no odor, no sheen.

(See next page for lithology description)
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SH

SH

SH

SH

SH

SH

SH

SH

72.6

6.7

20.8

3.4

2.5

31.5

1.1

0.8

B36-8-10

B36-23-24

B36-31-32

B36-34-35

GW/

GM

Wood

SM

Wood

SP

SP/

SM

SP

SM

SP

LOGGED BY

Cascade

HSA / GeoProbe

N/A

2" Schedule 40 PVC Pipe

2" Schedule 40 PVC Pipe, 0.010-Slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 998098.00

Casey / Jaymen

9-inch / 2-inch

SURFACE HOUSING

2/14/06

DRILLER

DRILL BIT(S) SIZE

36.0 ft. bgs

 2/15/06

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

33

32.7

33

36

1.5

Well Name MW-31 / B-36

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Simpson Property nearest Portland Avenue

0

1.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

22.7

20

N/A

32.7

22.7

20

33

0 STAND PIPE

DKM

FT.
MacroCore w/PVC Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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Poorly graded SAND
Gray, poorly graded medium to coarse sand, moderately
dense, wet, no odor, no sheen.

Well Name MW-31 / B-36Project Name Former Tacoma Metals Project Number 998098.00

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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3.5

3

2.5

2.5

3

3

NOTES
1. Reconnaissance groundwater sample B37-RGW screen set 18-22 feet bgs.

Well-graded GRAVEL with sand
Brown, gravel and sand fill, moist, no odor, no sheen.

Well-graded SAND with gravel
Layered green-gray/dark gray/tan, abrupt contacts
between different colored layers, sand with 20-30% gravel
overall (locally variable), some silt locally, moderately
dense, moist, no odor, no sheen.

WOOD DEBRIS
Dark brown to red-brown, wood material with 5-10% silty
matrix, moist, no odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded medium sand, moderately
dense, moist to wet at ~9.5 feet bgs, no odor, no sheen.

Silty SAND
Gray/brown, silty fine sand, some woody material locally,
moderately dense, wet, no odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded medium to coarse sand, local
small (<1/2 inch) silt nodules in lower ~3 feet, moderately
dense, wet, possible faint creosote odor 16-20 feet,
otherwise no odor, no sheen.

Silty CLAY
Gray, silty clay, moderately stiff, moderately high plasticity,
wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium sand, moderately dense,
wet, no odor, no sheen.

Sandy SILT
Gray, sandy silt, moderately stiff, low plasticity, wet, no
odor, no sheen.

SH

SH

SH

SH

SH

SH

0

0

0

0

B37-5-6

B37-14-15

B37-21-22

GW

SW

Wood

SP

SM

SP

CL/

ML

SP

ML

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/29/07

DRILLER

DRILL BIT(S) SIZE

24.0 ft. bgs

 10/29/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

24

N/A

Boring Name B-37

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Simpson Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

9.5

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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3

2.5

2.3

1.3

0.5

3

NOTES
1. Reconnaissance groundwater sample B37A-RGW screen set 18-22 feet bgs.

Poorly graded GRAVEL with sand
Brown, gravely fill material, moderately dense, no odor, no
sheen.

Poorly graded SAND with gravel
Gray, poorly graded medium-fine sand with 5-10% gravel,
moderately dense, no odor, no sheen.

Poorly graded SAND with silt
Brown, sand with 30% silt, some organic debris and wood
chip material, soft, no odor, no sheen.

Well-graded SAND with gravel
Dark gray, sand with 50% gravel, moderately dense, no
odor, no sheen.

Well-graded SAND with silt
Dark gray to brown, sand with 30% silt, moderately dense,
moist, no odor, no sheen.

WOOD DEBRIS
Dark brown to red-brown, wood material with 5-10% silty
matrix, moist, no odor, no sheen.

Well-graded GRAVEL with silt and sand
Dark gray, well graded gravel with 10% fine sand and 20%
silt, moderately dense, wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium sand, 5% fine to medium
gravel in upper 2 feet, grading to fine sand by 20-21 feet,
moderately dense, wet, no odor, no sheen.

Silty CLAY
Gray, silty clay, moderately stiff, medium-low pasticity,
wet, no odor, no sheen.

SH
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SH

SH

SH

SH

0

0

0

0

0

GP

SP

SP/

SM

SW

SW/

SM

Wood

GW/

GM

SP

CL/

ML

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Eli

2-inch

SURFACE HOUSING

1/25/08

DRILLER

DRILL BIT(S) SIZE

24.0 ft. bgs

 1/25/08

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

24

N/A

Boring Name B-37A

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

City of Tacoma Right of Way
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

RCZ

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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3

3

2.8

3.2

2.5

3.5

4

NOTES
1. Reconnaissance groundwater sample B38-RGW screen set 20-24 feet bgs.

Well-graded GRAVEL with sand
Tan, gravelly fill material, moderately dense, slightly moist,
no odor, no sheen.

Poorly graded SAND with silt
Dark gray, sand with 10-15% silt and 5-10% gravel,
moderately dense, moist, no odor, no sheen.

Silty SAND
Gray, very fine sand with 30-40% silt, moderately dense,
moist, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium sand, local small (<1/2") silt
nodules in lower ~5 feet, moderately dense, wet, possible
slight creosote odor ~15-20 feet bgs, no odor otherwise,
no sheen.

@ ~23 feet bgs 1/2" thick layer of gray/brown silty clay

Silty CLAY
Gray, silty clay, some fine sand locally, moderately stiff,
high plasticity, wet,  no odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

0

0

0

0

B38-5-6

B38-14.5-15.5

B38-22.5-23.5

GW

SP/

SM

SM

SP

CL/

ML

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/29/07

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 10/29/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-38

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Simpson Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

9.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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2

3.5

3

0

3.5

4

4

NOTES
1. Reconnaissance groundwater sample B39-RGW screen set 19-23 feet bgs.

Well-graded GRAVEL with sand
Brown to gray/brown, gravelly fill, moderately dense, no
odor, no sheen.

Silty SAND
Brown/red, silty fine sand with 10-20% wood chip material,
soft, moist, no odor, no sheen.

WOOD DEBRIS
Brown/gray, wood debris with <5% silt/sand matrix
material, moist, creosote odor, no sheen.

Silty SAND
Dark gray, silty sand with some wood debris, moderately
dense, moist, possible slight creosote odor, medium
sheen.

Silty SAND
Tan/gray, fine sand with >40% silt, moderately dense,
moist, no odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded medium sand, coarser sand with
some fine gravel in lower ~3 feet, moderately dense, wet,
no odor, medium to heavy sheen ~21-22 feet bgs, no
sheen otherwise.

Clayey SILT
Gray, clayey silt, moderately stiff, wet, no odor, no sheen.

Poorly graded SAND with silt
Gray, fine sand with 10-15% silt overall,  layered texture
with interbedded poorly graded sand to silty fine sand,
moderately dense, wet, no odor, no sheen.

Silty CLAY
Gray, silty clay, moderately stiff, high plasticity, wet, no
odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

0

0

0

0

B39-5.5-6.5

B39-10-11

B39-21-22

B39-23-24

GW

SM

Wood

SM

SM

SP

ML/

CL

SP/

SM

CL/

ML

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/29/07

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 10/29/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-39

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Simpson Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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3

3

2.5

2.5

3

2

3.5

NOTES
1. Reconnaissance groundwater sample B39A-RGW screen set 22.5-26.5 feet bgs.

Well-graded GRAVEL with sand
Dark orange/brown, gravelly fill with 30-40% sand,
moderately dense, no odor, no sheen.

Well-graded SAND with silt
Dark orange/brown, silty fine sand with 10-20% wood chip
material and 10% gravel, moderately dense, moist, no
odor, no sheen.

Well-graded SAND with silt
Tan/gray, silty fine sand with 5-10% gravel, moderately
dense, moist, no odor, no sheen.

Well-graded SAND with silt
Dark orange/brown, fine sand with 10% silt, moderately
dense, moist, no odor, no sheen.

WOOD DEBRIS
Brown/red, wood debris with up to 50% silt/sand matrix
material, moist, no odor, no sheen.

Silty SAND
Tan/gray, fine sand with 30-40% silt, moderately dense,
moist, no odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded medium sand, coarsening
downwards to medium/coarse sand, some gravel at 24
feet, moderately dense, wet, no odor, no sheen.

Clayey SILT
Gray, clayey silt with 5% fine sand, moderately stiff, high
plasticity, wet, no odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

0

0

0

0

0

GW

SW/

SM

SW/

SM

SW/

SM

Wood

SM

SP

ML/

CL

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Eli

2-inch

SURFACE HOUSING

1/25/08

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 1/25/08

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-39A

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

RCZ

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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3.5

3

3.5

3.5

3

3.5

3.5

NOTES
1. Reconnaissance groundwater sample B40-RGW screen set 19-23 feet bgs.

Asphalt surface and base gravel fill.

Well-graded SAND with gravel
Tan/orange/brown, sand with 30-35% fine to medium
gravel, some silt, moderately dense, moist, no odor, no
sheen.

Poorly graded SAND
Brown, poorly graded medium sand with 5-10% gravel,
moderately dense, moist, no odor, no sheen.

WOOD DEBRIS
Dark orange/brown, wood chip material, <5% matrix
material, moist, no odor, no sheen.

Silty SAND
Tan/gray, fine sand with 30-40% silt overall (locally
variable), moderately dense, moist to wet at ~9' bgs, no
odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded sand, mostly medium sand at
top, grading downward to medium/coarse sand mixture,
local small (<1") silt nodules ~17-20 feet bgs, moderately
dense, wet, no odor, no sheen.

Sandy SILT
Gray, silt with ~30% fine sand, moderately stiff, low
plasticity, wet, no odor, no sheen.

Silty SAND
Brown/gray, fine sand with 15-20% silt, moderately dense,
wet, no odor, no sheen.

Silty CLAY
Gray/tan, silty clay, moderately stiff, moderately high
plasticity, wet, no odor, no sheen.

Poorly graded SAND with silt
Gray, poorly graded medium to fine sand with 10-15% silt,
moderately dense, wet, no odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

0

0

0

0

B40-6.5-7.5

B40-14-15

B40-21.5-22.5

SW

SP

Wood

SM

SP

ML

SM

CL/

ML

SP/

SM

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/29/07

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 10/29/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-40

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

9.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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2

3.5

3

3

3

3.5

3.5

NOTES
1. Reconnaissance groundwater sample B41-RGW screen set 21-25 feet bgs.

Asphalt surface and base gravel fill.

Silty SAND with gravel
Tan, fine to medium sand with 20-25% silt and 5-15%
gravel, moderately dense, moist, no odor, no sheen.

Poorly graded SAND
Brown, poorly graded medium to coarse sand, ~5% fine
gravel, moderately dense, moist, no odor, no sheen.

Organic SILT
Dark brown to dark gray, silt with abundant organic
material including woody debris, soft, moist, no odor, no
sheen.

Silty CLAY
Tan to tan-brown, silty clay, moderately stiff, high
plasticity, moist, no odor, no sheen.

Sandy SILT
Gray/brown, silt with 30-40% fine sand overall, layered
texture with interbedded clayey silt, silt, and sandy silt,
wet, no odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded sand, mostly medium sand at
top coarsening slightly downward, local small (<1/2") silt
nodules ~16-20 feet bgs, moderately dense, wet, no odor,
no sheen.

Silty SAND
Gray, fine sand with 20-25% silt, moderately dense, wet,
no odor, no sheen.

Poorly graded SAND
Gray, poorly graded fine sand, moderately dense, wet, no
odor, no sheen.

Lean CLAY
Olive/gray, clay, moderately stiff, moderately high
plasticity, wet, no odor, no sheen

Poorly graded SAND
Gray, poorly graded fine sand, moderately dense, wet, no
odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

0

0

0

0

0

0

B41-7-8

B41-11-12

B41-21.5-22.5

B41-24.5-25.5

SM

SP

OH

CL/

ML

ML

SP

SM

SP

CL

SP

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/30/07

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 10/30/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-41

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

9.5

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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2

2

2

1.5

2

2.5

3

3

4

NOTES
1. Reconnaissance groundwater sample B42-RGW screen set 22-26 feet bgs.

Well-graded GRAVEL with sand
Brown to gray, gravelly fill with >40% sand, moderately
dense, moist, no odor, no sheen.

Well-graded SAND with gravel
Granular fill material including charcoal and rock
fragments, moderately loose, no odor, no sheen.

WOOD DEBRIS
Brown to red/brown, wood debris with 5-10% silty matrix,
moist to wet at ~9 feet bgs, slight creosote odor, light
sheen below ~12 feet bgs.

Poorly graded SAND
Gray, poorly graded fine to medium sand, some fibrous to
blocky wood debris locally, moderately dense, wet, no
odor, no sheen.

Silty CLAY
Tan/gray, silty clay, moderately stiff, medium plasticity,
wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded sand, mostly medium sand,
moderately dense, wet, possible very faint creosote odor,
no sheen.

Sandy SILT
Tan/gray, silt with 30-40% fine to very fine sand,
moderately stiff, wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium to coarse sand, up to 15%
silt at ~33-34 feet bgs, otherwise <5% silt, moderately
dense, wet, no odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

SH

SH

0

4.9

0

0

0

0

0

B42-5-6

B42-22-23

B42-24.5-25.5

B42-30-31

GW

SW

Wood

SP

CL/

ML

SP

ML

SP

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/30/07

DRILLER

DRILL BIT(S) SIZE

36.0 ft. bgs

 10/30/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

36

N/A

Boring Name B-42

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

9.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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2.5

2.5

1.5

2.5

3

3.5

3.5

3.5

3.5

3.5

3

Well-graded SAND with gravel
Gray/orange/dark gray, Sand and gravel (20-30%) fill
material, cinders, rock fragments, some silt, moist, no
odor, no sheen.

WOOD DEBRIS
Brown, wood material with 5-10% gray silty matrix
material, matrix varies locally from <5% up to ~20%, moist
to wet at ~10 feet bgs, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded sand, mostly medium sand at top
grading to fine sand at bottom, some woody material in
upper ~5 feet, moderately dense, wet, slight to moderate
creosote odor ~27-33 feet bgs, otherwise no odor, no
sheen.

Clayey SILT
Gray, clayey silt, moderately stiff, medium plasticity, wet,
no odor, no sheen.

Poorly graded SAND
Gray, poorly graded sand, medium to coarse sand at top
grading to mostly medium sand by ~39 feet bgs, local
small (<1") silty fine sand layers or nodules below ~38 feet
bgs, moderately dense, wet, no odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

SH

SH

SH

SH

0.5

0

0

0

0

0

0

0

0

B43-6-7

B43-14.5-15.5

B43-28.5-29.5

B43-34.5-35.5

SW

Wood

SP

ML/

CL

SP

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/30/07

DRILLER

DRILL BIT(S) SIZE

44.0 ft. bgs

 10/30/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

44

N/A

Boring Name B-43

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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NOTES
1. Reconnaissance groundwater sample B43-RGW screen set 26-30 feet bgs.

Boring Name B-43Project Name Tacoma Metals Project Number 996098*00

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants

2 2OFSHEET

K
J 

P
N

W
  L

O
G

S
 B

37
 T

O
 B

47
 2

00
7.

G
P

J 
 K

J 
P

N
W

.G
D

T
  2

/1
9/

1
3



3

3

2

2.5

2

2.5

2.5

2

3

3

NOTES
1. Reconnaissance groundwater sample B44-RGW screen set 28-32 feet bgs.

Well-graded GRAVEL
Well graded gravel fill material, no odor, no sheen.

Silty SAND
Tan to gray, silty fine sand fill, moist, no odor, no sheen.

SILT
Dark brown, silt, abundant fine wood material, moderately
soft, moist, no odor, no sheen.

WOOD DEBRIS
Brown/red-brown, wood debris with 10-15% silty matrix
overall, matrix locally variable <5% up to 20%, moist, no
odor, no sheen.

Sandy SILT with gravel
Dark gray, silt/sand mixture with some gravel, very
loose/soft, moist to wet at ~8 feet bgs, no odor, no sheen.

SILT
Gray, silt, soft, low placticity, wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium sand, moderately dense,
wet, no odor, no sheen.

Silty SAND
Gray, fine sand with 30-40% silt overall, interbedded
poorly graded sand with silt, silty sand, and sandy silt,
lower contact is sharp but depth is approximate,
moderately dense, wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded sand, fine to medium sand at top,
grading gradually to medium/coarse sand by ~30 feet bgs,
moderately dense, wet, slight creosote odor and light
sheen at ~24-26 feet bgs and below ~30 feet bgs, no odor
and no sheen otherwise.

Silty CLAY
Dark brown, silty clay, moderately stiff, high plasticity, wet,
no odor, no sheen.

Poorly graded SAND
Gray, poorly graded sand, fine to medium sand at top
grading to medium/coarse sand by ~37 feet bgs,
moderately dense, wet, no odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

SH

SH

SH

0

0

0

0

0

0

B44-2-3

B44-14-15

B44-25.5-26.5

B44-31.5-32.5

GW

SM

ML

Wood

ML

ML

SP

SM

SP

CL/

ML

SP

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/31/07

DRILLER

DRILL BIT(S) SIZE

40.0 ft. bgs

 10/31/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

40

N/A

Boring Name B-44

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

8.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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2.5

2.5

3.5

2

2.5

3.5

3.5

NOTES
1. Reconnaissance groundwater sample B45-RGW screen set 18-22 feet bgs.

Well-graded GRAVEL with sand
Tan, gravelly fill with 40-45% sand, moderately dense, no
odor, no sheen.

Well-graded SAND
Dark gray, granular material with cinders, charcoal, and
pumice-like fragments, no odor, no sheen.

Silty CLAY
Orange/gray to gray, silty clay, moderately stiff, medium
plasticity, moist, no odor, no sheen.

Poorly graded SAND
Dark Gray, poorly graded medium sand, grading to
medium/coarse sand mixure by ~15 feet bgs, moderately
dense, wet, no odor, no sheen.

@ ~17.5 feet bgs, ~1.5 inch silt layer or nodule

Silty CLAY
Tan/light brown, silty clay, moderately stiff, moderately
high plasticity, wet, no odor, no sheen.

Poorly graded SAND with silt
Gray, poorly graded fine sand with 10-15% silt, moderately
dense, wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium to fine sand, moderately
dense, wet, no odor, no sheen.
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B45-6-7

B45-11-12

B45-21-22

GW

SW

CL/

ML

SP

CL/

ML

SP/

SM

SP

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite Chips

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/30/07

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 10/30/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

28

N/A

Boring Name B-45

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

8.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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3

3

3.5

4

3

3.5

4

3.5

NOTES
1. Reconnaissance groundwater sample B46-RGW screen set 17-21 feet bgs.

Well-graded SAND with gravel
Brown, sandy fill with 10-20% gravel, some silt,
moderately dense, moist, no odor, no sheen.

Poorly graded SAND with silt
Brown, fine sand with 10-20% silt, moderately dense,
moist to wet at ~9 feet bgs, no odor, no sheen.

WOOD DEBRIS
Dark brown to orange-brown, wood debris, 5-10% sandy
matrix material, wet, no odor, no sheen.

Silty SAND
Dark gray, fine sand with 20-30% silt, moderately dense,
wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium sand, local small (<1/2") silt
nodules, moderately dense, wet, no odor, no sheen.

Sandy SILT
Gray, silt with ~40% fine sand, moderately stiff, wet, no
odor, no sheen.

Silty CLAY
Tan to gray, layered, silty clay, moderately stiff,
moderately high plasticity, wet, no odor, no sheen.

Silty SAND
Gray, fine sand with 30-40% silt, moderately dense, wet,
no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium sand, moderately dense,
wet, no odor, no sheen.

SH

SH

SH

SH

SH

SH

SH

SH

0

0

0

0

0

0

B46-6-7

B46-13-14

B46-21-22

SW

SP/

SM

Wood

SM

SP

ML

CL/

ML

SM

SP

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/31/07

DRILLER

DRILL BIT(S) SIZE

32.0 ft. bgs

 10/31/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

32

N/A

Boring Name B-46

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

8.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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3

1.8

4

3

0

1.5

2.5

3.3

3.5

NOTES
1. Reconnaissance groundwater sample B47-RGW screen set 28-32 feet bgs.

Well-graded SAND with silt and gravel
Brown to dark brown, gravelly fill with 40-45% sand and 5-10%
silt, moderately dense, moist, no odor, no sheen.

Silty GRAVEL with sand
Gravelly fill with 30-40% sand and 10-15% silt, moderately
dense, moist, no odor, no sheen.

Clayey SILT
Gray, clayey silt, moderately soft, medium plasticity, wet, no
odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium sand, moderately dense, wet, no
odor, no sheen.

Silty SAND
Gray, fine sand with 20-30% silt, moderately dense, wet, no
odor, no sheen.

Sandy SILT
Gray, silt with 30-40% fine to very fine sand, moderately stiff,
wet, no odor, no sheen.

Lean CLAY
Olive gray, clay, some fine root material, moderately stiff, high
plasticity, wet, no odor, no sheen.

Silty SAND
Gray/brown, fine sand with 35-45% silt, layered texture,
moderately dense, wet, no odor, no sheen.

Poorly graded GRAVEL with silt and sand
Gray-green to dark gray, angular medium gravel-sized rock
material with up to 15% silt/sand matrix material, generally poor
sample recovery, ~6 inches of white fractured rock material with
no matrix at top of unit, dense, wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium sand, some coarse sand,
moderately dense, wet, no odor, no sheen.

Clayey SILT
Tan/brown, clayey silt, moderately stiff, medium plasticity, wet,
no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium to coarse sand, no odor, no
sheen.

Sandy clayey SILT
Gray, interbedded clayey silt and poorly graded medium to
coarse sand with silt, layers typically 1/2 to 1 inch thick with
abrupt contacts, wet, no odor, no sheen.

(See next page for lithology description)

SH
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B47-6-7

B47-13-14

B47-30.5-31.5

SW/

SM

GM

ML/

CL

SP

SM

ML

CL

SM

GP/

GM

SP

ML/

CL

SP

ML/

CL

SP

LOGGED BY

Cascade

GeoProbe

N/A

N/A

N/A

N/A

Bentonite

N/A

Project Number 996098*00

Kasey

2-inch

SURFACE HOUSING

10/31/07

DRILLER

DRILL BIT(S) SIZE

36.0 ft. bgs

 10/31/07

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

36

N/A

Boring Name B-47

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

DKM

FT.

MacroCore with PVC
Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

8.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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Poorly graded SAND
Gray, poorly graded sand, coarse to medium sand at top
grading to fine/medium sand by ~35.5 feet bgs, some silt below
~35.5 feet, moderately dense, wet, no odor, no sheen.

Boring Name B-47Project Name Tacoma Metals Project Number 996098*00

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants
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NOTES
1. OVA - Organic vapor analyzer.
2. Ground surface elevation based on City of Tacoma datum (NGVD29).

Asphalt

Well-graded SAND with gravel (fill)
 Dark yellowish brown to (10YR 4/12) to dusky brown
(5YR 2/2), fine to coarse sand, ~10-20% fine gravel, trace
fines, moist, no odor/sheen.

 ~4' brownish black (5YR 2/1).

~5.5' dusky brown (5YR 2/2), gradual increase in fines.

WOOD DEBRIS with SILT or SAND matrix
Dark gray (N3) to black (N1), wood debris typically with
~5-10% silt/fine sand matrix, although matrix >20% and
<5% was observed.

~7' Slight creosote odor.

~9'  Wet.

~10' Increase in fines, matrix predominantly silt to silt clay.

~11'  Visible sheen, creosote odor.

~14.5' Large wood debris.

Silty SAND
Brownish black (5YR 2/1), ~10-20% fine-medium sand, some
fibrous organic material, wet, slight sheen and creosote odor.

Poorly graded SAND
Brownish black (5YR 2/1), fine to medium sand, trace fines,
wet, slight sheen and creosote odor.

Silty SAND
Dusky brown (5YR 2/2), fine sand,  ~20-35% fines, wet.

~22' very strong sheen and creosote odor, small blebs visible
on soil surface.

Lean CLAY
Dusky yellowish brown (10YR 2/2), low to moderate plasticity,
moist, slight creosote odor, no sheen.

Silty SAND
As described above.

SILT with sand
Dusky yellowish brown (10YR 2/2), trace fines, wet, no visible
sheen or odor.

Lean CLAY with sand
As described above with ~15% fine sand.

Silty SAND
Dusky yellowish brown (10YR 2/2), fine to medium sand,
~15-25% fines, wet, slight creosote odor, no sheen.

32
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1.2

1.6

1.7

17.0

0.7

1.8

1.2

1.6

0.9

0.3

2.2

6.6

5.5

2.0

MW-14-14-14.5

MW-14-22-22.3

MW-14-23.8-24

MW-14-26-26.5

SW

Wood

SM

SP

SM

CL

SM

ML

CL

SM

LOGGED BY

Cascade Drilling, Inc.

Hollow-Stem Auger

N/A

2-inch SCH.40 PVC with 6-inch sump

2-inch SCH.40 PVC 0.010-inch slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

Brian

9-inch OD

SURFACE HOUSING

2/26/03

DRILLER

DRILL BIT(S) SIZE

26.5 ft. bgs

 2/26/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

24.0

23.5

25.0

26.5

2.5

Well Name MW-14

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area

0.0

2.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

13.5

11.5

N/A

23.5

13.5

11.5

25.0

0.0 STAND PIPE

JML/AJA

FT.
2.5"  ID split spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
10.05' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name  Former Tacoma Metals

9.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
(ppm)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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2.4

0.8

2.8

0.0

1.8

2.0

1.7

2.0

2.0

2.0

2.0

NOTES
1. Pilot boring advanced with GeoProbe rig. Well installed using 9-inch diameter

hollow-stem auger drill rig.
2. OVA - Organic vapor analyzer.
3. Ground surface elevation based on City of Tacoma datum (NGVD29).

Asphalt

Well-graded GRAVEL with sand (fill)
Moderate brown (5YR 4/4) to black (N1), fine to coarse
gravel-subangular to subrounded, ~30-40% fine to
medium sand, trace silt, moist.

~3.5' color change to olive black (5YR 2/1), sheen, strong
hydrocarbon odor.

WOOD DEBRIS with SILT or  SAND matrix
Red to dark yellowish brown (10YR 4/2), ~95% wood,
moderate sheen and slight hydrocarbon odor.

~11' Wet.

~15' ~100% wood, light gray (N7), no sheen or odor.

~16'-17' ~ 50% wood, ~50% silty fine sand.

Silty SAND
Dark gray (N3) to brownish black (5YR 2/1), fine sand,
~30-50% silt, wet, slight sheen and creosote odor.

Poorly graded SAND
Dark gray (N3) to black (N1), fine to medium sand, wet, no
sheen or odor.

~22.9' gradual increase in fine sand.

SILT
Light olive gray (5YR 5/2), contains fibrous organic
material, wet, no sheen or odor.

Silty SAND
As described above, no sheen or odor.

Lean CLAY
Light gray (N7), moderate plasticity, moist, no sheen or
odor.

Silty SAND
Pale brown (5YR 5/2), wet, no sheen or odor.
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5.5

36.0

22.0

--

10.2

8.6

3.4

3.6

7.9

2.9

2.5

MW-15-11-11.5

MW-15-25-26

GW

Wood

SM

SP

ML

SM

CL

SM

LOGGED BY

Cascade Drilling, Inc.

Hollow-Stem Auger

N/A

2-inch SCH.40 PVC with 2-inch sump

2-inch SCH.40 PVC 0.010-inch slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

Brian

9-inch OD

SURFACE HOUSING

2/28/03

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 2/28/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

26.3

26.1

26.3

28.0

2.5

Well Name MW-15

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area

0.0

2.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

16.1

14.0

N/A

26.1

16.1

14.0

26.3

0.0 STAND PIPE

JML/SCK

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
10.77' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name  Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
(ppm)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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2.5

3.0

0.4

0.4

1.5

1.6

1.7

1.7

1.8

2.0

2.0

1.9

NOTES
1. Pilot boring advanced with GeoProbe rig. Well installed using 9-inch diameter

hollow-stem auger drill rig.
2. OVA - Organic vapor analyzer.
3. Ground surface elevation based on City of Tacoma datum (NGVD29).

Asphalt

Poorly graded GRAVEL (fill)
Moderate yellowish brown (10YR 5/4), moist, no odor.

Poorly graded SAND with silt and gravel (fill)
Dark to dusky yellowish brown (10YR 4/2-10Y 2/2), fine to
medium sand, ~20-30% fine gravel (up to 1"), moist.

WOOD DEBRIS with SILT or CLAY matrix
Various colors (moderate reddish brown, to moderate
yellowish brown), trace to ~40% fines.

~7.5' Very slight creosote odor, no sheen.

~ 8' No odor or sheen.

~10' Wet.

Lean CLAY
Dark yellowish brown (10YR 4/2), low plasticity, moist.

Poorly graded SAND
Brownish black (5YR 2/1), fine to medium sand, trace silt,
wet, no odor or sheen.

~17.5' Gradual increase to medium to coarse sand.

~19.5' and 21.9' Minor silt layers less than 1" thick.

Silty SAND
Dusky yellowish brown (10YR 2/2), ~25-40% fines, wet, no
odor or sheen.

Lean CLAY
Dark yellowish brown to olive gray (10YR 4/2 to 5YR 4/1),
minor fibrous organic material, clay is at least 2' thick,
moderate plasticity, moist, no odor or sheen.
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2.0

1.7

2.0

1.1

MW-16-7.5-8

MW16-25-26

GP

SP/

SM

Wood

CL

SP

SM

CL

LOGGED BY

Cascade Drilling, Inc.

Hollow-Stem Auger

N/A

2-inch SCH.40 PVC with 6-inch sump

2-inch SCH.40 PVC 0.010-inch slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

Brian

9-inch OD

SURFACE HOUSING

2/28/03

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 2/28/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

26.8

26.3

26.8

28.0

2.0

Well Name MW-16

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area (Southern Property Boundary)

0.0

2.0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

16.3

14.5

N/A

26.3

16.3

14.5

26.8

0.0 STAND PIPE

JML/SCK

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
10.23' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name  Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
(ppm)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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2.2

3.2

1.8

0.7

1.6

1.6

1.8

1.6

1.9

NOTES
1. Pilot boring advanced with GeoProbe rig. Well installed using 9-inch diameter

hollow-stem auger drill rig.
2. OVA - Organic vapor analyzer.
3. Ground surface elevation based on City of Tacoma datum (NGVD29).

Poorly graded SAND with silt (fill)
Dark to dusky yellowish brown (10YR 4/2 10YR 2/2), fine
to medium sand, ~30% gravel up to 1"- subangular to
subrounded, moist.

~2'-2.5' ash-like material.

~2.5'-5' ~10% fine gravel.

WOOD DEBRIS with SILT matrix
Various colors (reddish brown to gray to pale yellow),
varying silt content (~10-40%).

~9' Wet.

~13' Minor silt with sand lenses within wood, dusky
yellowish brown, wet, slight creosote odor and sheen.

Poorly graded SAND
Brownish black (5YR 2/1), fine to medium grained, wet,
slight creosote odor and sheen.

~18' Medium to coarse sand occasional fine to coarse
gravel, no odor or sheen.

Lean CLAY
Dark yellowish brown to olive gray (10YR 4/2-5YR 4/1),
upper 0.5' contains fibrous organic material, clay is at
least 2' thick, moist, no odor or sheen.
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SS
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SS

6.3

3.7

6.5

3.4

4.8

5.6

2.9

3.7

4.1

MW-17-7.5-8

MW-17-12-16

MW-17-20.5-22

SP/

SM

Wood

SP

CL

LOGGED BY

Cascade Drilling, Inc.

Hollow-Stem Auger

N/A

2-inch SCH.40 PVC with 6-inch sump

2-inch SCH.40 PVC 0.010-inch slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

Brian

9-inch OD

SURFACE HOUSING

2/28/03

DRILLER

DRILL BIT(S) SIZE

24.0 ft. bgs

 2/28/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

23.2

22.7

23.2

10.7

2.0

Well Name MW-17

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area (Southern Property Boundary)

0.0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

12.7
N/A

22.7

12.7

10.7

2.0

0.0 STAND PIPE

JML/SCK

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
9.90' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name  Former Tacoma Metals

9.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
(ppm)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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1.5

1.5

0.0

2.0

1.0

2.0

1.2

1.4

1.7

1.8

NOTES
1. Pilot boring advanced with GeoProbe rig. Well installed using 9-inch diameter

hollow-stem auger drill rig.
2. OVA - Organic vapor analyzer.
3. Ground surface elevation based on City of Tacoma datum (NGVD29).

Silty GRAVEL with sand (fill)
Moderate yellowish brown to dusky yellowish brown (10YR
5/4 to 10YR 2/2), moist, no odor or sheen.

~2' Ash-like material.

WOOD DEBRIS with SILT or  SAND matrix
Dark gray to black (N3-N1), wood debris typically with
~5-10% silt/fine sand matrix, although ~20-30% was
observed.

~10' Moderate creosote odor.

~11' Wet.

Lean CLAY
Black (N1), blebs of creosote product visible, moist, strong
creosote odor.

Silty SAND
Black (N1), fine grained sand, creosote product coating
soil, wet.

Poorly graded SAND
Black (N1), medium to coarse sand, creosote product
coating soil, wet, strong creosote odor.

~18.5'-18-8' Interbedded lean clay and sand layers.

~ 21.5' Very strong creosote odor, creosote product
coating soil, creosote product visible.

Lean CLAY
Olive gray (5Y4/1), contains some fibrous organic
material, clay is at least 2' thick, no apparent staining or
product, moist, slight creosote odor.
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SS
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SS

2.4

4.1

--

15.3

--

17.5

74.4

7.8

46.0

8.8

MW-18-11.5-12

MW-18-21.5-21.9

GM

Wood

CL

SM

SP

CL

LOGGED BY

3.58

Cascade Drilling, Inc.

Hollow-Stem Auger

N/A

2-inch SCH.40 PVC with 6-inch sump

2-inch SCH.40 PVC 0.010 -inch slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

Brian

9-inch OD

SURFACE HOUSING

2/27/03

DRILLER

DRILL BIT(S) SIZE

24.0 ft. bgs

 2/27/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

22.7

22.2

22.7

10.0

2.0

Well Name MW-18

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area (Western  Property Boundary)

0.0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

12.2
N/A

22.2

12.2

10.0

2.0

0.0 STAND PIPE

JML/SCK

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
9.40' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name  Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
(ppm)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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2.5

0.2

0.1

1.0

1.2

0.8

1.2

1.2

2.0

NOTES
1. Pilot boring advanced with GeoProbe rig. Well installed using 9-inch diameter

hollow-stem auger drill rig.
2. Due to poor sample recovery using GeoProbe rig, soil samples were collected

using the hollow-stem auger rig and 2.5" ID split spoon sampler between 19.5' and
24'.

3. OVA - Organic vapor analyzer.
4. Ground surface elevation based on City of Tacoma datum (NGVD29).

WOOD DEBRIS and BARK (fill)

Well-graded SAND with gravel (fill)
Moderate yellowish brown (10YR 5/4), fine to coarse sand,
~30% gravel (up to 3") - subangular to subrounded, moist,
no odor or sheen.

WOOD DEBRIS with SILT or SAND matrix
Various colors (reddish brown to brown to olive gray),
varying fines up to ~50%, no odor or sheen.

~10.5' Wet.

Silty SAND
Dark gray (N3), fine to medium sand, ~20% fines, wet, no
odor or sheen.

Lean CLAY
Olive gray (5Y 4/1), moist, no odor or sheen.

Poorly graded SAND
Brownish black (5YR 2/1), fine to medium sand, trace
fines, wet, no odor or sheen.

~25' Sandy silt layer ~4" thick, olive gray (5Y 4/1), wet, no
odor or sheen, grades back to poorly graded sand.
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1.7
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2.1

MW-19-16-18

MW-19-23.5-24

MW-19-24.5-25

Wood

SW

Wood

SM

CL

SP

LOGGED BY

3.54

Cascade Drilling, Inc.

Hollow-Stem Auger

N/A

2-inch SCH.40 PVC with 2-inch sump

2-inch SCH.40 PVC 0.010-inch slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

Brian

9-inch OD

SURFACE HOUSING

2/27/03

DRILLER

DRILL BIT(S) SIZE

26.0 ft. bgs

 2/27/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

24.2

24.0

24.2

12.0

2.5

Well Name MW-19

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area (Northern  Property Boundary)

0.0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

14.0
N/A

24.0

14.0

12.0

2.5

0.0 STAND PIPE

JML/SCK

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
7.58' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name  Former Tacoma Metals

10.5

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
(ppm)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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0.2

0.2

0.6

0.6

1.5

0.8

1.2

1.5

1.5

1.5

1.5

NOTES
1.  Pilot boring drilled with hollow-stem auger adjacent to well MW-13. Lithology from

upper 16 feet has been inferred from boring location MW-13.
2. OVA - Organic vapor analyzer.
3. Ground surface elevation based on City of Tacoma datum (NGVD29).

Well-graded GRAVEL with sand
Brown fine to medium gravel with ~40-45% fine to medium
sand and some silt, no odor, no apparent sheen.

WOOD DEBRIS with SILT matrix
Dark gray, wood debris typically with ~5-10% silt/fine sand
matrix, no sheen above 13 feet, moderate sheen below 13
feet, slight to moderate creosote odor below 13 feet.

~11' Wet.

Poorly graded SAND with silt
Brownish black (5YR 2/1), medium to coarse sand, trace
to ~15% fines, wet, slight creosote odor, no sheen.

~19' Fibrous organic material.

Lean CLAY
Moderate yellowish brown (10YR 5/4), fibrous organic material,
moist.

Poorly graded SAND with silt
As described above.

SILT with sand
Olive gray (5Y 4/1), fine sand, wet, no odor or sheen.

Poorly graded SAND with silt
As described above.

SILT with sand
As described above.

Poorly graded SAND with silt
Brownish black (5YR 2/1), fine to medium sand, trace to ~15 %
fines, wet, slight creosote odor, no sheen.

SILT with sand
As described above.

(See next page for lithology description)
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4.1

4.5

5.1

4.2

4.1

4.53.1
2.6

3.6

3.5

MW-20-24-24.3

MW-20-24.8-25

MW-20-26.7-26.9

GW

Wood

SP/

SM

CL

SP/

SM

ML

SP/

SM

ML

SP/

LOGGED BY

2.75

Cascade Drilling, Inc.

Hollow-Stem Auger

N/A

2-inch SCH.40 PVC with 6-inch sump

2-inch SCH.40 PVC 0.010-inch slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

Brian

9-inch OD

SURFACE HOUSING

2/26/03

DRILLER

DRILL BIT(S) SIZE

30.5 ft. bgs

 2/27/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

27.0

26.5

27.3

21.0

2.0

Well Name MW-20

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area (Northern  Property Boundary)

0.0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

21.5
N/A

26.5

21.5

21.0

2.0

0.0 STAND PIPE

JML/SCK

FT.
2.5"  ID split spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
7.58' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name  Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
(ppm)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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Poorly graded SAND
Olive gray (5Y 4/1), fine to medium sand, contains interbedded
silt layers (1/8-1/16" thick), wet, slight creosote odor, no sheen.

SM

ML

SP

Well Name MW-20Project Name  Former Tacoma Metals Project Number 996098.00

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
(ppm)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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1.4

2.0

1.7

NOTES
1. Pilot boring advanced with GeoProbe. Lithology from upper 20' has been inferred

from boring location B-2. Well installed using 9-inch diameter hollow-stem auger
drill rig.

2. OVA - Organic vapor analyzer.
3. Ground surface elevation based on City of Tacoma datum (NGVD29).

Well-graded GRAVEL with silt and sand
Gray sand/silt/gravel mixture, some minor wood debris
with moderate to strong creosote odor.

Poorly graded SAND
Brown fine to medium sand with some silt, moderate
creosote odor and slight sheen 3.5-6.5 feet bgs;
gray-stained and strong creosote odor 6.5-8.5 feet bgs,
small product blebs visible in sheen test.

WOOD DEBRIS with SILT or SAND matrix
Dark gray to black, wood debris typically with ~5-10%
silt/fine sand matrix, although matrix up to ~20% or <~5%
was observed in samples, very strong creosote odor,
visible blebs on wood surfaces.

~11' Wet.

Silty SAND
Black to brownish black (N1-5YR 2/1), fine to medium
sand, ~30-50% silt, wet, small creosote product blebs
visible on soil, very strong creosote odor.

Lean CLAY
Dark yellowish brown (10YR 4/2), trace sand, moist, slight
creosote odor and sheen.

Silty SAND
Dark yellowish brown (10YR 4/2), fine sand, wet, slight
creosote odor and sheen.

Lean CLAY
As described above.

Silty SAND
Brownish black (5YR 2/1), fine to medium sand, wet, slight
creosote odor and sheen.

Lean CLAY
Dark yellowish brown (10YR 4/2), clay is at least 1' thick,
moist, slight creosote odor, no sheen.

SS

SS

SS

3.2

7.8

3.2

MW-21-20.5-21.4

MW-21-21.5-22

MW-21-22.5-23.3

MW-21-25-26

GW/

GM

SP

Wood

SM

CL

SM

CL

SM

CL

LOGGED BY

Cascade Drilling, Inc.

Hollow-Stem Auger

N/A

2-inch SCH.40 PVC with 2-inch sump

2-inch SCH.40 PVC 0.010-inch slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 996098.00

Brian

9-inch OD

SURFACE HOUSING

2/28/03

DRILLER

DRILL BIT(S) SIZE

26.0 ft. bgs

 2/28/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

21.8

21.6

21.8

9.5

2.0

Well Name MW-21

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area (Adjacent to Boring B-2)

0.0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

11.6
N/A

21.6

11.6

9.5

2.0

0.0 STAND PIPE

JML/SCK

FT.

1"x2' and 2"x4' split
spoon with acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
9.77' (NGVD29)

FROM

FROM

FROM

FROM

FROM

FROM

Project Name  Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
(ppm)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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3

4

2

1

1

1

4

NOTES
1. Pilot boring advance with Geoprobe rig on 11/24/03.
2. Well installed with hollow-stem auger rig on 12/1/03.
3. OVA - Organic Vapor Analyzer
4. A 0.3 foot sump installed from 23 to 23.3 feet bgs.

Asphalt Surface

Well-graded GRAVEL with silt and sand
Gray/green, locally orange/brown, 55-65% gravel, 5-10%
silt, moist, no odor, no sheen.

2-3' slight odor.

5.5-6', 3" gray granular material above 3" of fractured red
brick material.

6-8', black/dark gray angular gravel with sand and silt, wet
below 7.5'.

8-9', pea gravel with brick fragments and coarse sand.

WOOD DEBRIS
Blocky to fibrous wood debris with 5-15% silt and fine
sand matrix material, wet, moderate to strong creosote
odor, heavy sheen visible on water in sampler.

Poorly graded SAND
Dark gray, poorly graded medium sand with <5% silt,
creosote product on grains, wet, strong creosote odor,
very heavy sheen, visible product blebs rinse out in sheen
test covering 5-10% of water surface, slightly more below
22'.

Silty CLAY
Brown, silty clay, dense, wet, slight sheen and creosote
odor.

SH

SH

SH

SH

SH

SH

SH

well

4.4

2.1

1.6

1.3

7.2

40.5

21.9

17.9

20.6

10.8

Geoprobe boring

well

B12-2-3

B12-4-5

B12-6.5-7.5

B12-8-9

B12-9-10

B12-20-21

B12-22-23

GW/

GM

Wood

SP

CL/

ML

LOGGED BY

Cascade Drilling Company

HSA / Geoprobe

N/A

2" Schedule 40 PVC Pipe

2" Schedule 40 PVC Pipe 0.010" slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Cement

Project Number 996098.00

Andy / Don

9" OD / 2" OD

SURFACE HOUSING

11/24/03

DRILLER

DRILL BIT(S) SIZE

24.0 ft. bgs

 12/1/03

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

23.3

23

23.5

24

2

Well Name MW-22 (B-12)

STATIC WATER ELEV. (FT)

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Former Creosoting Area

0

2

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

13

11

N/A

23

13

11

23.5

0 STAND PIPE

DKM

FT.

2"x4' shelby tube with
acetate liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

7.5 N/A

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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80%

80%

100%

80%

10%

100%

80%

NOTES
1. Threaded bottom cap at bottom of well screen is 0.5 feet.  Slotted portion of

screen extends approximately 2 inches below top of clay.
2.  Soil descriptions between the ground surface and 19 feet bgs based on cuttings

and adjacent soil probe number B18.
3. PID-Photoionization Detector Headspace Reading

WOOD DEBRIS
Red/brown, coarse sawdust, dry to damp, no odor, no
sheen.

WOOD DEBRIS with silty sand matrix
Brown/black, blocky to coarse wood debris with ~40-50%
silty fine sand matrix, wet, no odor, no sheen.

Sand content increasing downwards.

Poorly graded SAND
Gray, fine sand with some silt (~20%), loose, wet, slight
creosote odor, no sheen.

Poorly graded SAND
Black, medium sand, loose, fining downward to ~23 feet
then coarsening, wet, strong creosote odor, heavy sheen
starting at ~21 bgs.

~27' Clayey silt layer ~1" thick.

Lean CLAY
Gray/brown, moderately stiff to stiff silty clay, contact at
top of clay is not distinct, wet, slight creosote odor, no
sheen.

NM

3
3
4
3
3
2

NM

NM

4
11
7
4
10
8

SS

SS

SS

SS

SS

SS

SS

0

0

0

0.1

0.3

0.1

Wood

Wood

SP

SP

CL

LOGGED BY

3

Cascade Drilling Company, Inc.

HSA

N/A

2 inch sch. 40 PVC

2 inch 0.010 slotted sch. 40 PVC

2/12 Clean Silica

3/8 inch Bentonite Chips

Concrete w/ 2ft.X2ft. Surface PA

Project Number 996098.00

Andy

9 inches

SURFACE HOUSING

3/29/04

DRILLER

DRILL BIT(S) SIZE

30.0 ft. bgs

 3/29/04

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

30

29.5

29.5

16.5

1

Well Name MW-23

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

38 feet NW of NW property corner, north of SB-18

0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

18.5
N/A

29.5

18.5

16.5

1.0

0 STAND PIPE

GCD

FT.

2 inch Cal. Mod D&M
spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

9.7

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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10%

50%

75%

80%

80%

NOTES
1. Threaded bottom cap at bottom of well screen is 0.5 feet.  Slotted portion of

screen extends approximately 2 inches below top of clay.
2. Soil descriptions between the ground surface and 15 feet bgs based on cuttings.
3. PID-Photoionization Detector Headspace Reading

WOOD DEBRIS
Brown, loose woody debris with ~30-50% silty sand
matrix, wet at ~10 feet, no odor, no sheen.

Poorly graded SAND
Black, medium dense, medium sand with trace silt
(<10%), wet, slight creosote odor, slight sheen, increasing
odor and sheen to ~22 feet.

Lean CLAY
Gray, medium stiff to stiff clay with silt, moist, slight
creosote odor, no sheen.

<50
6

23
41

>50
20
21
5
11
13
14
10
11
11

SS

SS

SS

SS

SS

0

0

0.4

0.8

0.8

0.8

0

Wood

SP

CL

LOGGED BY

3

Cascade Drilling Company, Inc.

HSA

N/A

2 inch sch. 40 PVC

2 inch 0.010 slotted sch. 40 PVC

2/12 Clean Silica

3/8 inch Bentonite Chips

Concrete w/ 2ft.X2ft. Surface PA

Project Number 996098.00

Andy

9 inches

SURFACE HOUSING

3/29/04

DRILLER

DRILL BIT(S) SIZE

23.0 ft. bgs

 3/29/04

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

23

22.5

22.3

11

1

Well Name MW-24

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

NW of SB-20 37 feet from property boundary

0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

12.8
N/A

22.5

12.8

11

1

0 STAND PIPE

GCD

FT.

2 inch Cal. Mod D&M
spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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75%

75%

90%

90%

80%

80%

NOTES
1. Threaded bottom cap at bottom of well screen is 0.5 feet.  Slotted portion of

screen extends approximately 2 inches below top of clay.
2.  Soil descriptions between the ground surface and 15 feet bgs based on cuttings.
3. PID-Photoionization Detector Headspace Reading

WOOD DEBRIS
Brown/gray, loose woody debris with ~50% silty fine sand
matrix, moist to wet at ~7.5 feet, no odor, no sheen.

Well-graded SAND
Black, loose to medium dense, fine to medium sand with
trace silt, wet, no odor, no sheen.

Clayey SILT
Gray, moderately stiff clayey silt, moist to wet, no odor, no
sheen.

9
7
9
7
9
16
25
26
10
11
12
3
6
7
6
6
12
11

SS

SS

SS

SS

SS

SS

0

0

0

0

0

0

0

0

Wood

SW

ML/

CL

LOGGED BY

3

Cascade Drilling Company, Inc.

HSA

N/A

2 inch sch. 40 PVC

2 inch 0.010 slotted sch. 40 PVC

2/12 Clean Silica

3/8 inch Bentonite Chips

Concrete w/ 2ft.X2ft. Surface PA

Project Number 996098.00

Andy

9 inches

SURFACE HOUSING

3/29/04

DRILLER

DRILL BIT(S) SIZE

24.0 ft. bgs

 3/29/04

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

24.0

23.5

23.3

11.8

1

Well Name MW-25

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

NW of SB-23 40 feet from property boundary near Portland Ave.

0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

13.8
N/A

23.5

13.8

11.8

1

0 STAND PIPE

GCD

FT.

2 inch Cal. Mod D&M
spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

7.5

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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1.5

0.5

1.5

<0.5

1.5

1

0.5

0.75

NOTES
1. Lithology is also based on findings from soil borings B-24 and B-27.

Well-graded GRAVEL with sand
Approximately 3 inches surface gravel.

WOOD DEBRIS
Brown/orange, wood material, medium wood chip to
coarse sawdust sized, no soil present, loose, moist, no
evident odor, no sheen.

Silty SAND
Gray, silty fine sand, moderately dense, moist, no evident
odor, no sheen.

WOOD DEBRIS
Gray/brown, wood material, blocky, 10-15% silt/clay matrix
overall but matrix varies from <5% to 20-25% locally,
matrix is soft with moderate plasticity and dilatency, moist
to wet below ~14 feet, low to moderate creosote odor,
evident sheen on water in sampler.

Strong creosote odor, heavy sheen on water surface in
sampler.

Poorly graded SAND
Gray, poorly graded medium sand, wet, no odor, no sheen
at top of sand, but increases to moderate odor and light
sheen by 26 feet.

Silty SAND
Gray/brown, silty fine sand overall, evident layering of
poorly graded fine sand, silty fine sand, and sandy silt,
typically 1-2 inch layers, moderately dense, wet, slight
creosote odor, light sheen.

Poorly graded SAND
Gray, poorly graded medium to coarse sand, wet, no
evident odor, no sheen.

3
3
6

1
2
3

2
2
4

15
20
23

33
28
21
20
26
21
14
5
6
19
38
33

SS

SS

SS

SS

SS

SS

SS

SS

2.4

148

276

251

0.6

0.0

147
654

32.1

GW

Wood

SM

Wood

SP

SM

SP

LOGGED BY

Cascade

HSA

N/A

2-inch schedule 40 PVC pipe

2-inch schedule 40 PVC pipe, 0.010 slot

RMC Lapis Lustre #2/12 sand

Pure Gold bentonite chips

Concrete

Project Number 996098.00

Frank

9-inch

SURFACE HOUSING

4/5/05

DRILLER

DRILL BIT(S) SIZE

29.0 ft. bgs

 4/5/05

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

28.5

28.1

29

15

2

Well Name MW-26

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

E 18th Street Right of Way, between borings B-24 and B-27

0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

18.1
N/A

28.1

18.1

15

2

0 STAND PIPE

DKM

FT.
Split Spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

14.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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1.5

0.5

<0.5

1

1.5

1.5

1.5

1.5

NOTES
1. Lithology is also based on findings from soil boring B-29.

Well-graded GRAVEL with silt
Gravel with ~4" topsoil above.

WOOD DEBRIS
Orange/brown, wood material, medium chips to coarse
sawdust sized, no evident soil, loose, moist, no evident
odor, no sheen.

Well-graded SAND with gravel
Grayish green, sand with 10-15% gravel, granular texture,
moist, no evident odor, no sheen.

Sandy SILT
Dark gray, silt with ~20% fine sand and minor gravel, soft,
moist to wet, no evident odor, no sheen.

WOOD DEBRIS
Dark gray, wood material, 10-15% silty matrix with some
fine sand and clay, matrix varies locally from <5% to
20-25%, slightly less matrix (~10%) and lighter gray color
below ~16 feet, wet, no evident odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded medium to coarse sand, wet,
slight creosote odor at top increasing downwards to
moderate at bottom, very slight sheen locally.

Silty CLAY
Tan/brown, silty clay, moderately stiff, moderate plasticity,
moderate dilatency, wet, no evident odor, no sheen.

8
6
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15
50-3

14
14
11

2
6
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17
7
7
6
5
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2
2
3

SS

SS

SS

SS
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SS

SS

SS

0.6

84.8

7.4

1.4

0.0

16.2

58.1

29.5

1.1

GW/

GM

Wood

SW

ML

Wood

SP

CL/

ML

LOGGED BY

Cascade

HSA

N/A

2-inch schedule 40 PVC pipe

2-inch schedule 40 PVC pipe, 0.010 slot

RMC Lapis Lustre #2/12 sand

Pure Gold bentonite chips

Concrete

Project Number 996098.00

Frank

9-inch

SURFACE HOUSING

4/5/05

DRILLER

DRILL BIT(S) SIZE

27.0 ft. bgs

 4/5/05

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

26.8

26.4

27

13

2

Well Name MW-27

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

E 18th Street Right of Way, near soil boring B-29

0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

16.4
N/A

26.4

16.4

13

2

0 STAND PIPE

DKM

FT.
Split Spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
N

W
  L

O
G

S
 M

W
26

 T
O

 M
W

28
 2

00
5.

G
P

J 
 K

J 
P

N
W

.G
D

T
  2

/1
9/

1
3

5

10

15

20

25



1

<0.5

0

0

<0.5

1

1

1

1.5

NOTES
1. Lithology is also based on findings from soil boring B-31.
2. Well MW-28 was abandoned in February 2006 because of damage to the

monument and upper casing.  The well was replaced with MW-28(R).

Well-graded GRAVEL
Gray/green/brown, well graded gravel.

WOOD DEBRIS
Brown/orange, wood material, medium chips to fine
sawdust sized, no evident soil, moist, no evident odor, no
sheen.

Gravelly SILT
Dark brown to gray, silty material with some gravel and
wood chips, soft, moist, no evident odor, no evident
sheen.

SILT
Dark brown, silty material with <25% wood material, some
fine sand, soft, moist, no evident odor, no evident sheen.

WOOD DEBRIS
Gray/brown, wood material, blocky, 10-15% silty matrix,
wet below ~11 feet, moderate creosote odor, moderate to
heavy sheen on water in sampler.

Strong creosote odor, heavy sheen on water surface in
sampler.

Poorly graded SAND
Dark gray, poorly graded medium sand, coarsens
gradually downwards, wet, moderate creosote odor,
moderate to heavy sheen.

Sandy SILT
Brown/gray, layered poorly graded sand with silt, silty
sand, sandy silt, and silt, layers typically 2-4 inches thick,
60% of sequence appears to be silt and sandy silt, wet, no
evident odor, no sheen.
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0.5

44.3

0.0

31.1

130

31.4

0.0

GW

Wood

ML

ML

Wood

SP

ML

LOGGED BY

Cascade

HSA

N/A

2-inch schedule 40 PVC pipe

2-inch schedule 40 PVC pipe, 0.010 slot

RMC Lapis Lustre #2/12 sand

Pure Gold bentonite chips

Concrete

Project Number 996098.00

Frank

9-inch

SURFACE HOUSING

4/5/05

DRILLER

DRILL BIT(S) SIZE

28.5 ft. bgs

 4/5/05

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

26

25.7

28.5

13

2

Well Name MW-28 (Abandoned)

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

E 18th Street Right of Way, near soil boring B-31

0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

15.7
N/A

25.7

15.7

13

2

0 STAND PIPE

DKM

FT.
Split Spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

11.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

PID
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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NOTES
1. Sampling and lithologic logging were performed during GeoProbe boring on

2/14/06.  The well was installed at the same location on 2/15/06.

Well-graded GRAVEL with sand
Greenish brown, gravel with sand and silt, moderately
dense, moist, no odor, no sheen.

WOOD DEBRIS
Orange/brown, wood material, fine chips/shreds to coarse
sawdust, no soil matrix, moist, no odor, no sheen.

SILT
Dark gray/brown, silty material mixed with up to 25% wood
chips and shreds, some sand and gravel, soft, moist to
wet at 9.5 feet bgs, slight odor 7.5-8 feet bgs, otherwise no
odor, no sheen.

WOOD DEBRIS
Dark gray to dark orange/brown, coarse wood material
coated with grayish silt, approximately 5-10% silt matrix
material overall, wet, no odor or sheen.

Possibly some small NAPL blebs visible on water surface
in sampler 12-16 feet bgs.

Poorly graded SAND
Gray to dark gray, fine to medium sand at top grading to
mostly medium sand by 20 feet bgs and to
medium/coarse sand mixture at bottom, wet, slight
creosote odor to ~19 feet bgs, no sheen.

Moderate creosote odor 19-21 feet bgs, no sheen.  Below
21 feet bgs, strong creosote odor and moderate sheen
(abrupt interface).

At 22 feet bgs, moderate sheen with no NAPL visible.

At 23 feet bgs, heavy sheen with NAPL blebs visible.

At 23.5 feet, very heavy sheen with NAPL blebs visible.

Sandy SILT
Tan, sandy silt, 30-40% fine sand, moderately stiff, low
plasticity, moderately quick dilatency, wet, no odor, no
sheen.

Poorly graded SAND
Gray, primarily medium sand, some fine sand, wet, no
odor, no sheen.
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28.3

44.4
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B37-7-8

B37-17-18

B37-23-24

B37-26-27

GW

Wood

ML

Wood

SP

ML

SP

LOGGED BY

Cascade

HSA / GeoProbe

N/A

2" Schedule 40 PVC Pipe

2" Schedule 40 PVC Pipe, 0.010-Slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 998098.00

Casey / Jaymen

9-inch / 2-inch

SURFACE HOUSING

2/14/06

DRILLER

DRILL BIT(S) SIZE

28.0 ft. bgs

 2/15/06

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

24.25

23.9

24.25

28

1.5

Well Name MW-28(R)

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Next to MW-28

0

1.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

13.9

11

N/A

23.9

13.9

11

24.25

0 STAND PIPE

DKM

FT.
MacroCore w/PVC Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

9.5

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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1

0.5

3

2.5

4

2.5

3.5

3.5

NOTES
1. Sampling and lithologic logging were performed during GeoProbe boring on

2/14/06.  The well was installed at the same location on 2/15/06.

Well-graded SAND with gravel
Gray, medium sand with 10-15% gravel and ~5%
red/brown woody material locally, moderately dense,
moist, no odor, no sheen.

WOOD DEBRIS
Red/brown, woody material, fine chips to coarse sawdust
size, locally up to 5% silt but typically no matrix material,
soft, moist, no odor, no sheen.

WOOD DEBRIS
Dark gray to dark orange/brown, blocky wood material,
typically coated with silt and fine sand, 5-10% matrix
material, moist to wet below 10 feet bgs, no odor, no
sheen.

Sandy SILT
Medium gray/brown, silt with fine sand, <5% sand at top,
15-20% sand by ~16 feet bgs, ~20% sand by 20 feet bgs,
moderately dense overall but loose 20-22.5 feet bgs, wet,
no odor, no sheen.

SILT
Gray, silt, becomes sandier (fine sand) with depth, up to
10% sand by ~24 feet bgs, moderately stiff, wet, no odor,
no sheen.

Poorly graded SAND
Gray, medium to coarse sand at top, primarily medium
sand by ~28 feet bgs, fine sand present below ~30 feet
bgs, moderately dense, wet, slight creosote odor, no
sheen.

Silty SAND
Gray, silty fine sand, 15-20% silt, moderately dense, wet,
no odor, no sheen.

Poorly graded SAND
Gray, medium to fine sand at top, grading to mostly
medium/coarse sand by 36 feet bgs, moderately dense,
wet, no odor, no sheen.
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0.0

57.4

1.0

0.3

B34-7-8

B34-18-19

B34-30-31

B34-34-35

SW

Wood

Wood

ML

ML

SP

SM

SP

LOGGED BY

Cascade

HSA / GeoProbe

N/A

2" Schedule 40 PVC Pipe

2" Schedule 40 PVC Pipe, 0.010-Slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 998098.00

Casey / Jaymen

9-inch / 2-inch

SURFACE HOUSING

2/14/06

DRILLER

DRILL BIT(S) SIZE

36.0 ft. bgs

 2/15/06

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

32.5

32.2

32.5

36

1.5

Well Name MW-29 / B-34

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Northeast Corner Simpson Property

0

1.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

22.2

19

N/A

32.2

22.2

19

32.5

0 STAND PIPE

DKM

FT.
MacroCore w/PVC Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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1.5

2.5

2.5

1

0

3

4

4

4

4

4

NOTES
1. Sampling and lithologic logging were performed during GeoProbe boring on

2/14/06.  The well was installed at the same location on 2/15/06.

Well-graded SAND with gravel
Brown/gray, sand with 25-30% rounded gravel, some silt
below ~4 feet bgs, moist, no odor, no sheen.

Silty SAND with gravel
Dark gray to black, granular (sand-sized) material mixed
with 15-20% silt and some angular gravel material, oily
surface appearance locally, moist, no odor, no sheen.

WOOD DEBRIS
Gray to brown/yellow (on exposed surfaces), blocky wood
debris with gray silty matrix material (5-10%) typically
coating wood surfaces, wet, no odor, no sheen.

Poorly graded SAND
Medium gray, poorly graded medium to coarse sand,
locally minor fine sand, wet, no odor, no sheen above ~24
feet bgs.

Slight creosote odor and no sheen ~24-28 feet bgs.

Slight to moderate creosote odor and no sheen ~28-35
feet bgs (strongest odor ~30-33').

No odor or sheen below ~35 feet bgs.

SILT
Tan/gray, silt, minor fine sand and clay, stiff, moderate
plasticity and dilatency, wet, no odor, no sheen.

Poorly graded SAND
Medium gray, poorly graded medium to coarse sand, wet,
no odor, no sheen.

SILT
Tan/gray, silt, minor fine sand and clay, stiff, moderate
plasticity and dilatency, wet, no odor, no sheen.

(See next page for lithology description)
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B35-6-7

B35-23-24

B35-32-33

B35-39-40
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SM

Wood

SP

ML

SP

ML

SP

LOGGED BY

Cascade

HSA / GeoProbe

N/A

2" Schedule 40 PVC Pipe

2" Schedule 40 PVC Pipe, 0.010-Slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 998098.00

Casey / Jaymen

9-inch / 2-inch

SURFACE HOUSING

2/14/06

DRILLER

DRILL BIT(S) SIZE

44.0 ft. bgs

 2/15/06

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

41

40.7

41

44

1.5

Well Name MW-30 / B-35

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Simpson Property center well

0

1.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

25.7

23

N/A

40.7

25.7

23

41

0 STAND PIPE

DKM

FT.
MacroCore w/PVC Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

9.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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Poorly graded SAND
Medium gray, poorly graded medium to coarse sand, wet,
no odor, no sheen.

Well Name MW-30 / B-35Project Name Former Tacoma Metals Project Number 998098.00

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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3.5

3.5

3

1

3

3

2.5

3.5

NOTES
1. Sampling and lithologic logging were performed during GeoProbe boring on

2/14/06.  The well was installed at the same location on 2/15/06.

Well-graded GRAVEL with silt and sand
Tan, gravel fill with sand and silt, dense, moist, no odor,
no sheen.

WOOD DEBRIS
Orange/brown, wood material, fine chips to coarse
sawdust size, some silt present locally (<5% total),
moderately loose, moist, no odor, no sheen.

Silty SAND with gravel
Dark brown, Mixture of silt (20-30%), gravel (10-15%), fine
sand, and wood material, moderately loose, moist to wet,
moderate odor with moderate sheen ~7-10 feet bgs, slight
odor but no sheen below ~10 feet.

WOOD DEBRIS
Gray, coarse wood material coated with silt and fine sand
matrix  (5-10% overall but locally variable), wet, no odor,
light to moderate sheen increasing with depth.

NAPL blebs are locally visible on the water surface in the
sampler, increasing with depth.

Poorly graded SAND
Dark gray, poorly graded sand, mostly fine sand at 23 feet
bgs, medium to coarse sand ~24-25 feet bgs, becoming
silty (up to ~10%) below ~26 feet bgs, wet, strong
creosote odor with heavy sheen and  brownish NAPL
blebs visible ~23-24 feet bgs, moderate odor and sheen
(no visible NAPL blebs) below ~24 feet bgs.

Poorly graded SAND with silt
Gray, poorly graded fine sand with 10-15% silt, moderately
dense, wet, slight creosote odor, light sheen.

Poorly graded SAND
Gray to dark gray, fine to medium sand at top grading to
mostly medium sand by ~32 feet bgs, moderately dense,
wet, moderate creosote odor and sheen above ~31 feet
bgs, strong odor with heavy sheen with NAPL blebs visible
below ~31 feet bgs.

Silty SAND
Gray, fine sand with 15-20% silt, moderately dense, wet,
no odor, no sheen.

(See next page for lithology description)
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20.8

3.4

2.5

31.5

1.1

0.8

B36-8-10

B36-23-24

B36-31-32

B36-34-35

GW/

GM

Wood

SM

Wood

SP

SP/

SM

SP

SM

SP

LOGGED BY

Cascade

HSA / GeoProbe

N/A

2" Schedule 40 PVC Pipe

2" Schedule 40 PVC Pipe, 0.010-Slot

Lapis Lustre #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 998098.00

Casey / Jaymen

9-inch / 2-inch

SURFACE HOUSING

2/14/06

DRILLER

DRILL BIT(S) SIZE

36.0 ft. bgs

 2/15/06

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

33

32.7

33

36

1.5

Well Name MW-31 / B-36

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Simpson Property nearest Portland Avenue

0

1.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

22.7

20

N/A

32.7

22.7

20

33

0 STAND PIPE

DKM

FT.
MacroCore w/PVC Liner

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name Former Tacoma Metals

10.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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Poorly graded SAND
Gray, poorly graded medium to coarse sand, moderately
dense, wet, no odor, no sheen.

Well Name MW-31 / B-36Project Name Former Tacoma Metals Project Number 998098.00

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)

OVA
TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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1.5

.5

1.5

NOTES
1. Lithology for upper 20 feet is based on B-37A.

Poorly graded GRAVEL with sand
Brown, gravelly fill material, moderately dense, no odor,
no sheen.

Poorly graded SAND with gravel
Gray, poorly graded medium-fine sand with 5-10% gravel,
moderately dense, no odor, no sheen.

Poorly graded SAND with silt
Brown, sand with 30% silt, some organic debris and wood
chip material, soft, no odor, no sheen.

Well-graded SAND with gravel
Dark gray, sand with 50% gravel, moderately dense, no
odor, no sheen.

Well-graded SAND with silt
Dark gray to brown, sand with 30% silt, moderately dense,
moist, no odor, no sheen.

WOOD DEBRIS
Dark brown to red-brown, wood material with 5-10% silty
matrix, moist, no odor, no sheen.

Well-graded GRAVEL with silt and sand
Dark gray, well graded gravel with 10% fine sand and 20%
silt, moderately dense, wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded medium sand, 5% fine to medium
gravel in upper 2 feet, grading to fine sand by 20-21 feet,
moderately dense, wet, no odor, no sheen.

Poorly graded SAND with silt
Gray, poorly graded fine to medium sand with ~15% silt,
moderately dense, wet, no odor, no sheen.

Silty CLAY
Gray, silty clay, moderately stiff, medium-low plasticity,
wet, no odor, no sheen.
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SS

SS

SS

GP

SP

SP/

SM

SW

SW/

SM

Wood

GW/

GM

SP

SP/

SM

CL/

ML

LOGGED BY

Cascade

HSA

N/A

2-inch Schedule 40 PVC Pipe

2-inch Schedule 40 PVC Pipe, 0.010 inch slots

Lapis Lustrr #2/12 Monterey Sand

Pure Gold Bentonite Chips

Concrete

Project Number 996098*00

Scott

9-inch

SURFACE HOUSING

2/29/08

DRILLER

DRILL BIT(S) SIZE

24.5 ft. bgs

 2/29/08

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

24.5

24.15

24.5

12

1

Well Name MW-32

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

18th Street Right of Way

0

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

14.15
N/A

24.15

14.15

12

1

0 STAND PIPE

DKM

FT.
Split Spoon

FT.

FT.

FT.

FT.

FT.

FT.

WELL COMPLETION

TOTAL DEPTH
ground surface

FROM

FROM

FROM

FROM

FROM

FROM

Project Name Tacoma Metals

8.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY

Boring & Well Construction Log

SAMPLES

RECOV.
(FEET)

WELL CONSTRUCTION

F-40.1
(6-87) (3-88) (8-90)

USCS
LOG

DEPTH
(FEET)TYPE

SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction LogBoring & Well Construction Log Kennedy/Jenks Consultants
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1.5

1

1.5

NOTES
1. Lithology for upper 20 feet is based on B-39A.

Well-graded GRAVEL with sand
Dark orange/brown, gravelly fill with 30-40% sand,
moderately dense, no odor, no sheen.

Well-graded SAND with silt
Dark orange/brown, silty fine sand with 10-20% wood chip
material and 10% gravel, moderately dense, moist, no
odor, no sheen.

Well-graded SAND with silt
Tan/gray, silty fine sand with 5-10% gravel, moderately
dense, moist, no odor, no sheen.

Well-graded SAND with silt
Dark orange/brown, fine sand with 10% silt, moderately
dense, moist, no odor, no sheen.

WOOD DEBRIS
Brown/red, wood debris with up to 50% silt/sand matrix
material, moist, no odor, no sheen.

Silty SAND
Tan/gray, fine sand with 30-40% silt, moderately dense,
moist, no odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded medium sand, coarsening
downwards to medium/coarse sand, some fine gravel at
20-24 feet bgs, moderately dense, wet, no odor, no sheen.

Clayey SILT
Gray, clayey silt, moderately stiff, moderate plasticity, wet,
no odor, no sheen.
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DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)
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1.5

1.5
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NOTES
1. Lithology for upper 20 feet is based on B-41.

Asphalt surface and base gravel fill.

Silty SAND with gravel
Tan, fine to medium sand with 20-25% silt and 5-15%
gravel, moderately dense, moist, no odor, no sheen.

Poorly graded SAND
Brown, poorly graded medium to coarse sand, ~5% fine
gravel, moderately dense, moist, no odor, no sheen.

Organic SILT
Dark brown to dark gray, silt with abundant organic
material including woody debris, soft, moist, no odor, no
sheen.

Silty CLAY
Tan to tan-brown, silty clay, moderately stiff, high
plasticity, moist, no odor, no sheen.

Sandy SILT
Gray/brown, silt with 30-40% fine sand overall, layered
texture with interbedded clayey silt, silt, and sandy silt,
wet, no odor, no sheen.

Poorly graded SAND
Dark gray, poorly graded sand, mostly medium sand at
top coarsening slightly downward, local small (<1/2") silt
nodules ~16-20 feet bgs, moderately dense, wet, no odor,
no sheen.

Silty SAND
Gray, fine sand with 20-25% silt, moderately dense, wet,
no odor, no sheen.

Poorly graded SAND
Gray, poorly graded fine sand, moderately dense, wet, no
odor, no sheen.

Clayey SILT
Gray, clayey silt, moderately stiff, moderately high
plasticity, wet, no odor, no sheen

(See next page for lithology description)
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Well Name MW-34

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

JJ Port Property
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DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL
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Poorly graded SAND with silt
Gray, poorly graded fine sand with some silt, moderately
dense, wet, no odor, no sheen.
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Well Name MW-34Project Name Tacoma Metals Project Number 996098*00
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1.5

1.5

1.5

1

.5

.5

.5

Well-graded GRAVEL
Well graded gravel fill material, no odor, no sheen.

Silty SAND
Tan to gray, silty fine sand fill, moist, no odor, no sheen.

SILT
Dark brown, silt, abundant fine wood material, moderately
soft, moist, no odor, no sheen.

WOOD DEBRIS
Brown/red-brown, wood debris with 10-15% silty matrix
(locally variable <5% up to 20%), moist to wet, no odor, no
sheen.

Poorly graded SAND
Gray, poorly graded medium sand, moderately dense,
wet, no odor, no sheen.

Silty SAND
Gray, fine sand with 30-40% silt overall, interbedded
poorly graded sand with silt, silty sand, and sandy silt,
moderately dense, wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded sand, typically medium to coarse
sand, locally some silt and gravel, moderately dense, wet,
no odor, no sheen.

Dark gray coarse sand, some medium sand.
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Well Name MW-35

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)
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DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING
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NOTES
1. Lithology for upper 30 feet is also based on B-44.

Poorly graded SAND
Gray, poorly graded sand, typically medium to coarse
sand, locally some silt and gravel, moderately dense,
wet, no odor, no sheen. (Continued)

Mostly medium sand, some coase sand, minor silt.

Locally 5-10% silt in small nodules.

Gravelly sand (fine gravel) 44-47 feet bgs

Sandy SILT
Brown, silt with 20-30% fine sand, some clay, moderately
stiff, moderately low plasticity, wet, no odor, no sheen.

Poorly graded SAND
Gray, poorly graded fine to medium sand with some silt,
moderately dense, wet, no odor, no sheen.
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NOTES
1. Temporary piezometers installed without lithologic samples collected due to

drilling technique. Lithology shown on log has been inferrred from the most
proximal well (MW-29/B-34)

2. Total depths from February 2011 installations

Well-graded SAND with gravel
Gray, medium sand with 10-15% gravel and ~5%
red/brown woody material locally, moderately dense,
moist, no odor, no sheen.

WOOD DEBRIS
Red/brown, woody material, fine chips to coarse sawdust
size, locally up to 5% silt but typically no matrix material,
soft, moist, no odor, no sheen.

WOOD DEBRIS
Dark gray to dark orange/brown, blocky wood material,
typically coated with silt and fine sand, 5-10% matrix
material, moist to wet below 10 feet bgs, no odor, no
sheen.

Sandy SILT
Medium gray/brown, silt with fine sand, <5% sand at top,
15-20% sand by ~16 feet bgs, ~20% sand by 20 feet bgs,
moderately dense overall but loose 20-22.5 feet bgs, wet,
no odor, no sheen.
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Boring Name P-1 / P1-R

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

NE Existing Levee Road
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING
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Project Name Former Tacoma Metals

6.0

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY
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BACKFILL DETAILS
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NOTES
1. Temporary piezometers installed without lithologic samples collected due to

drilling technique. Lithology shown on log has been inferrred from the most
proximal well (MW-23)

2. Total depths and screen intervals from February 2011 installations

WOOD DEBRIS
Red/brown, coarse sawdust, dry to damp, no odor, no
sheen.

WOOD DEBRIS with silty sand matrix
Brown/black, blocky to coarse wood debris with ~40-50%
silty fine sand matrix, wet, no odor, no sheen.

Sand content increasing downwards.

Poorly graded SAND
Gray, fine sand with some silt (~20%), loose, wet, slight
creosote odor, no sheen.
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Cascade Drilling

Steel Tip Advance
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0.010-inch slot stainless steel

N/A

N/A

Bentonite Chips

Project Number 998098.001-inch

SURFACE HOUSING

2/1/11

DRILLER

DRILL BIT(S) SIZE

20.0 ft. bgs

 2/1/11

ELEVATION AND DATUM

DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

20

N/A

N/A

20
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DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

NE Existing Levee Road
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING
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N/A
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NOTES
1. Temporary piezometers installed without lithologic samples collected due to

drilling technique. Lithology shown on log has been inferrred from the most
proximal well (MW-20)

2. Total depths and screen intervals from February 2011 installations

Well-graded GRAVEL with sand
Brown fine to medium gravel with ~40-45% fine to medium
sand and some silt, no odor, no apparent sheen.

WOOD DEBRIS with SILT matrix
Dark gray, wood debris typically with ~5-10% silt/fine sand
matrix, no sheen above 13 feet, moderate sheen below 13
feet, slight to moderate creosote odor below 13 feet.

~11' Wet.

Poorly graded SAND with silt
Brownish black (5YR 2/1), medium to coarse sand, trace
to ~15% fines, wet, slight creosote odor, no sheen.

~19' Fibrous organic material.
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DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)
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DRILLING METHOD(S)
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