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1.0 INTRODUCTION 

This document presents the results of a remedial investigation/feasibility study (RI/FS) conducted 

at the former Kaiser Aluminum property (Site) located at 3400 Taylor Way in Tacoma, Washington 

(Figure 1).  The 96-acre property is currently owned by the Port of Tacoma (Port).  For purposes of this 

report, the Site does not include the Former Wet Scrubber Sludge Pond Area. 

The purpose of this RI/FS is to determine the nature and extent of contamination within six 

specific areas identified in Agreed Order No. DE-5698 between the Port and the Washington State 

Department of Ecology (Ecology).  Information obtained during previous investigations and from interim 

actions conducted prior to the RI is presented in this report as it pertains to providing a comprehensive 

evaluation of the nature and extent of contamination at the Site and to developing and evaluating 

appropriate cleanup action alternatives.  A summary description of these investigations and actions is 

presented in the Compilation Report, Former Kaiser Aluminum Property, 3400 Taylor Way, Tacoma, 

Washington (Compilation Report), submitted to Ecology (Landau Associates 2011a).  The compilation 

report was the first required deliverable under the Agreed Order.   

This RI/FS report was prepared for submittal to Ecology in accordance with the provisions of the 

Agreed Order, and was developed to meet the general requirements for an RI and FS as defined by the 

Washington Model Toxics Control Act (MTCA) Cleanup Regulation [Washington Administrative Code 

(WAC) 173-340-350].  The RI describes the environmental setting of the Site and identifies the nature 

and extent of contamination for affected media.  The FS develops and evaluates alternatives for cleanup 

actions at the Site.   

The proposed cleanup actions would typically be described in a draft Cleanup Action Plan (CAP).  

However, the Port and Ecology have agreed that the main components of the cleanup actions would be 

conducted as approved interim cleanup actions to speed up the overall cleanup process in accordance with 

the Agreed Order.  The Port anticipates that this RI/FS report will be made available to the public by 

Ecology along with draft Interim Action Work Plans.  Following finalization and Ecology approval of the 

Interim Action Work Plans, the Port will design and bid the Interim Action Cleanup Project and 

implement remedial construction activities when the groundwater level is at or near its seasonal low.  An 

Interim Action Completion Report documenting implementation of the remedial construction activities 

will subsequently be prepared and submitted for Ecology approval.  The Port will then update the RI/FS 

report, address Ecology’s remaining comments, and prepare the final RI/FS report and a draft CAP.  After 

Ecology approval of the final RI/FS report and the draft CAP, an Agreed Order amendment will be 

prepared and provided, along with the draft CAP, for public review.  Following finalization and Ecology 

approval of the CAP and the Agreed Order amendment, the remaining components of the selected 

cleanup actions will be implemented by the Port.   
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2.0 SITE DESCRIPTION AND BACKGROUND 

The Site encompasses approximately 96 acres of the Blair Hylebos Peninsula in Tacoma, 

Washington.  The Hylebos Waterway is located northeast and the Blair Waterway is located to the 

southwest of the Site (Figure 1).  From 1941 to 1947, the Department of Defense built and operated an 

aluminum smelter at the Site.  In 1947, Kaiser Aluminum & Chemical Corporation (Kaiser Aluminum) 

purchased the Site and operated the aluminum production facility until 2001.  In 2002, Kaiser Aluminum 

closed the plant and, in 2003, the Port purchased the smelter property from Kaiser Aluminum for 

redevelopment.  Between 2003 and 2010, the Port demolished the smelter complex, shipped thousands of 

tons of waste to approved disposal or treatment facilities, and placed a 2- to 6-foot (ft)-thick layer of 

structural fill on approximately 80 of the 96 acres. 

Currently, all but two of the Kaiser Aluminum buildings (both used for offices) have been 

removed from the Site; subsurface structures, such as footings and slabs, are still in place and in most 

areas have been covered with soil and a layer of gravel.  Aerial photographs of the Site in 2005 (prior to 

demolition of the buildings) and in 2010 (following demolition of the buildings) are shown on Figures 2 

and 3, respectively.  Current uses of the Site include staging of construction materials (primarily soil, 

crushed concrete, and asphalt) and short-term use by contractors for lay down and staging of materials.  

The Port is planning to redevelop the Site for other maritime uses. 

The six targeted areas where previous investigations (and in some areas, remedial actions) have 

been conducted that are identified in the Agreed Order include the Spent Pot Lining Area (SPL Area); the 

Rod Mill Area Closed Landfill; the Rod Mill Former Demister Oil Area; the Rod Mill Former 

Stormwater Ditch, South and East Sides; the Former Rectifier Yard Area; and the Former Log Yard Area.  

The six areas of interest are described below and shown on Figures 2 and 3.   

 

2.1 SPENT POT LINING AREA 

The SPL Area is located within the eastern portion of the Site, as shown on Figures 2 and 3.  The 

SPL Area consists of a portion of the Site which was historically used to dismantle reduction cells and 

temporarily store spent pot lining (SPL) and potroom duct dust.  From 1943 to 1967, the area was not 

paved and, for most of the earlier part of this period, the area was not at its present grade.  In 1967, the 

SPL management facility was constructed in the SPL Area, and included a 19,500 square foot (ft2) 

concrete pad, runoff sump, storage tanks, and associated piping.  The approximate area that the SPL 

management facility encompassed is shown on Figures 2 and 3.  From 1967 until 1985, SPL was 

temporarily stored on the SPL management facility pad until enough SPL was accumulated for shipment 

to an offsite disposal facility.  During the latter portion of this time of operation, SPL was considered a 
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state-only waste1.   A Part A Dangerous Waste Permit application identifying the SPL management 

facility as a regulated unit for storage of SPL prior to offsite shipment and disposal was submitted in 

about 1980 (Kaiser Aluminum 1980).  In December 1985, Kaiser Aluminum removed all waste from the 

SPL management facility and ceased use of the facility, replacing it with an indoor facility (Building 65; 

Kaiser Aluminum 2003).  Subsequently, Kaiser Aluminum reverted to generator status for management 

of SPL waste (Landau Associates 2004).   

The SPL management facility, a Resource Conservation and Recovery Act (RCRA) regulated 

unit, was decommissioned by Kaiser Aluminum in late 2002, per an Ecology-reviewed closure plan 

(Landau Associates 2003a), and Ecology approved the closure in 2011 (Ecology 2011a,b).   

 

2.2 ROD MILL AREA 

The Rod Mill Area is located within the southeastern portion of the Site, as shown on Figures 2 

and 3.  The Rod Mill Area contains three areas identified in the Agreed Order: 1) the Closed Landfill, 2) 

the Former Demister Oil Area immediately north of the former Rod Mill building, and 3) the Former 

Stormwater Ditch south and east of the former Rod Mill building.  A fence is present along the southern 

and eastern portions of the Rod Mill Area; however, the property line that defines the eastern limit of the 

Rod Mill Area is approximately 30 to 40 ft east of the fenceline.   

 

2.2.1 ROD MILL AREA CLOSED LANDFILL  

The Rod Mill Area Closed Landfill is located within the southeast corner of the Rod Mill Area, 

southeast of the former Rod Mill building.  In about 1980, this area was used by Kaiser Aluminum as a 

borrow source of sand; the excavated area was subsequently used for disposal of miscellaneous smelter 

wastes.  Based on a review of aerial photographs, it appears that the landfill was covered and closed by 

Kaiser Aluminum by the mid-1980s.  The materials in the Rod Mill Area Closed Landfill reportedly 

include anode butts, pitch, green cathode, coke, dirty ore, brick, mortar, rubber and plastic products, 

gutter dust, and general trash (Kennedy Jenks 2003).  According to Kaiser Aluminum (Leber, B., 2005, 

personal communication), SPL is not known to have been placed in the Rod Mill Area Closed Landfill.  

The Rod Mill Area Closed Landfill is unlined and currently covered with a thin veneer of soil and gravel. 

 

2.2.2 ROD MILL FORMER DEMISTER OIL AREA 

The Former Demister Oil Area is located on the northern side of the former Rod Mill building.  

During operation of the Rod Mill, a demister that discharged onto the roof of the building reportedly 

                                                      
1 SPL was not listed as a federal hazardous waste until 1989, after the SPL management facility had ceased operation. 
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caused oil staining on soil.  The stained area, formed because roof downspouts were disconnected from 

the buried stormwater piping system, consisted of an approximately 270-ft-long by 33-ft-wide unpaved 

area between the former building and paved drive lane to the north.   

The roof drain system within this area included gutters and several downspouts that originally 

discharged to buried lateral pipes connected to a stormwater collection and conveyance piping system that 

was buried along the northern side of the Rod Mill building foundation.  This stormwater piping system 

drained to the east and discharged into a concrete-lined monitoring impoundment located near the 

northeast corner of the Rod Mill Area.  This impoundment, which is still present, discharges flows 

eastward into an offsite southward-draining channel that ultimately discharges to Hylebos Creek.  The 

stormwater piping system that was located along the northern side of the Rod Mill building foundation 

was a separate system from the stormwater piping system that was located along the southern side of the 

building, although both systems discharged to the offsite drainage channel.  It is unknown when the 

downspouts were disconnected from the buried stormwater piping system. 

In 2008, soil impacted by carcinogenic polycyclic aromatic hydrocarbons (cPAHs) and diesel- 

and motor oil-range petroleum hydrocarbons was removed from the Former Demister Oil Area (Landau 

Associates 2009a) and, in late 2009 and early 2010, the area was regraded in connection with removal of 

the Rod Mill building foundation and sumps.   

 

2.2.3 ROD MILL FORMER STORMWATER DITCH, SOUTH AND EAST SIDES 

The Former Stormwater Ditch Area was located to the south of the former Rod Mill building, in 

the middle of the Rod Mill Area.  The southern segment of the ditch was approximately 630 ft long and 

drained stormwater runoff in a northeasterly direction.  The eastern segment of the ditch was 

approximately 150 ft long and drained stormwater runoff in a southeasterly direction.  The ditch segments 

intersected and a 40-ft-long combined ditch drained to the east into an offsite drainage channel that 

ultimately discharges to Hylebos Creek.  

In 2008, cPAH-impacted soil from the base of the ditch was removed (Landau Associates 2009b) 

and, in late 2009 and early 2010, the area was filled and regraded in connection with removal of the Rod 

Mill building foundation and sumps.   

 

2.3 FORMER RECTIFIER YARD AREA 

The Former Rectifier Yard Area is located within the southern portion of the Site, as shown on 

Figures 2 and 3.  Most of the area has already been filled with clean (meets MTCA industrial standards) 

compacted soil imported from other Port projects.  Ecology has monitored the work, after careful review 
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of past soil and groundwater analytical data for the Former Rectifier Yard Area.  Currently, a few 

concrete foundation elements and some asphalt pavement remain.    

Previously, the Former Rectifier Yard Area was occupied by rectifying and voltage regulating 

transformers, transformer coolant storage tanks, an oil-water separator, a rail line, and related equipment 

and structures.  The yard was the site of a transformer oil spill (leak) in 1986.  Photos and former Kaiser 

Aluminum personnel have indicated that stained soil and gravel fill previously existed in this area of the 

Site and were removed and replaced (Landau Associates 2003b). 

 

2.4 FORMER LOG YARD AREA 

The Former Log Yard Area is located within the northern portion of the Site, as shown on Figures 

2 and 3.  During the 1980s, this area was used for log sorting activities.  In 2003/2004, the Port removed 

wood waste and slag from the Former Log Yard Area and added several feet of fill, primarily from the 

Port’s Blair Waterway widening project.  In 2007, the Port placed additional clean fill material from 

preload activities in other locations on the Site and a surface layer of gravel over the Former Log Yard 

Area in preparation for future site development.  These previous soil cleanup and filling activities at the 

Former Log Yard Area were conducted with Ecology’s concurrence and oversight.  Currently, there is 

approximately 4 to 8 ft of clean fill over any remaining residual slag.  
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3.0 PREVIOUS INVESTIGATIONS AND INTERIM ACTIONS 

This section describes the various investigations and interim actions that were performed at the 

six areas of interest at the Site (the SPL Area; the Rod Mill Area Closed Landfill; the Rod Mill Former 

Demister Oil Area; the Rod Mill Former Stormwater Ditch, South and East Sides; the Former Rectifier 

Yard Area; and the Former Log Yard Area) prior to the RI.  More detailed descriptions of the 

investigations and interim actions are provided in the Compilation Report. 

 

3.1 SPL AREA 

Previous environmental investigations within the SPL Area were conducted between 1981 and 

2008.  These investigations included a number of test pits and soil borings to characterize soil and 

evaluate the vertical and horizontal extent of contamination at the SPL Area.  These investigations also 

included installing shallow, intermediate, and deep aquifer groundwater monitoring wells within/adjacent 

to the SPL Area and an intermediate and a deep aquifer monitoring well located off the Site and 

downgradient (to the northeast) of the SPL Area.  Groundwater samples were also collected from direct-

push soil borings during these investigations.  The previous exploration and onsite monitoring well 

locations are shown on Figure 4.  

Total cyanide, carcinogenic polycyclic aromatic hydrocarbons (cPAHs), and diesel- and motor 

oil-range petroleum hydrocarbons were present in soil in the SPL Area.  However, there was no apparent 

correlation between cPAH concentrations and proximity to or volume/mass of carbon-containing wastes, 

and the distribution of cPAHs was not consistent with their typical migration.  Analytical results for 

groundwater samples collected during the earlier investigations indicated that groundwater in the shallow 

and intermediate aquifer may have been impacted by historical smelter operations or the presence of 

wastes in the subsurface.  However, analytical results for the groundwater monitoring event conducted in 

July 2008 indicated that groundwater in the intermediate aquifer was no longer impacted by these 

potential sources.  As discussed in the Compilation Report, one shallow groundwater sample collected in 

2008 at a location adjacent to the SPL Area contained weak acid dissociable (WAD) cyanide at 

concentrations exceeding previous screening levels, indicating that shallow groundwater was potentially 

still impacted by historical smelter operations or the presence of wastes in the subsurface. 

The SPL management facility, a RCRA regulated unit, was decommissioned by Kaiser 

Aluminum in late 2002, per an Ecology-reviewed closure plan (Landau Associates 2003a).  Ecology and 

the Port agreed that contamination in the SPL Area, and beneath and near the SPL management unit, 

would be addressed under the Agreed Order using MTCA, which will meet the requirements for 

corrective action and will protect human health and the environment. 
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3.2 ROD MILL AREA 

As previously mentioned, the Rod Mill Area contains three of the six areas identified in the 

Agreed Order: 1) the Closed Landfill, 2) the Former Demister Oil Area immediately north of the former 

Rod Mill building, and 3) the Former Stormwater Ditch south and east of the former Rod Mill building. 

 

3.2.1 ROD MILL AREA CLOSED LANDFILL  

Previous environmental investigations within the Rod Mill Area Closed Landfill were conducted 

between 2003 and 2008.  These included excavating 29 test pits, drilling a direct-push soil boring, and 

installing four monitoring wells in the shallow aquifer and four monitoring wells in the intermediate 

aquifer at locations upgradient, downgradient, and within the Rod Mill Area Closed Landfill.  The 

previous soil exploration and monitoring well locations are shown on Figure 5. 

Soil samples and groundwater samples were collected for laboratory analysis during the 

investigations.  The analytical results identified cPAHs and diesel-range petroleum hydrocarbons in the 

soil below the landfill waste material at concentrations exceeding previous screening levels and diesel-

range petroleum hydrocarbons, cPAHs, vinyl chloride, polychlorinated biphenyls (PCBs), and metals in 

shallow and intermediate zone groundwater within/beneath the landfill at concentrations exceeding 

previous screening levels. 

 

3.2.2 ROD MILL FORMER DEMISTER OIL AREA 

Environmental investigations of the Rod Mill Former Demister Oil Area, conducted between 

2002 and 2006, identified elevated concentrations of cPAHs and diesel- and motor oil-range petroleum 

hydrocarbons in soil in this area.  An interim action that consisted of excavation and offsite disposal of 

impacted soil, confirmation soil sampling, and site restoration activities was conducted in 2008 (Landau 

Associates 2009a).  Sixteen confirmation soil samples were collected from fourteen locations, CS-12 

through CS-25 shown on Figure 5.  Based on the confirmation sample results, all of the impacted soil was 

removed.  Consequently, no further investigation or remedial action is needed in this area. 

 

3.2.3 ROD MILL FORMER STORMWATER DITCH, SOUTH AND EAST SIDES 

Environmental investigations of the Rod Mill Former Stormwater Ditch conducted between 2003 

and 2008 identified elevated concentrations of cPAHs in soil in this area.  An interim action that consisted 

of excavation and offsite disposal of impacted soil from the base of the ditch, confirmation soil sampling, 

and ditch regrading activities was conducted in 2008 (Landau Associates 2009b).  Twelve confirmation 

soil samples were collected along the ditch at the locations shown on Figure 5.  Based on the confirmation 
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sampling results, all of the impacted soil was removed.  Consequently, no further investigation or 

remedial action is needed in this area. 

 

3.3 FORMER RECTIFIER YARD AREA 

Previous environmental investigations within the Former Rectifier Yard Area were conducted 

between 1980 and 2008.  Previous exploration locations are shown on Figures 6 and 7.  In the early 

1980s, an environmental investigation identified the presence of elevated concentrations of PCBs in the 

soil in the Rectifier Yard; however, these elevated concentrations were not detected in soil samples 

collected from the same area in the 2002, 2003, and 2004 investigations, indicating that soil cleanup was 

conducted by Kaiser Aluminum sometime between 1984 and 2002.  As discussed in the Compilation 

Report, a statistical evaluation of PCB concentrations detected in soil collected in the latter sampling 

events demonstrates that the detected PCB concentrations are below preliminary cleanup level of 

2 milligrams per kilogram (mg/kg).  Additionally, the results for soil samples collected in 2008 indicate 

that elevated concentrations of diesel- and motor oil-range petroleum hydrocarbons are no longer present 

in the soil within the Former Rectifier Yard Area and that the remaining concentrations of these 

petroleum hydrocarbons are protective of human health and the environment.  Consequently, no further 

investigation or remedial action is needed in this area. 

 

3.4 FORMER LOG YARD AREA 

Previous environmental investigations within the Former Log Yard Area were conducted between 

1984 and 2008.  Investigations at the Former Log Yard Area were conducted in 2002 and 2003 primarily 

to characterize the impacts of the use of slag material as road ballast to support log yard operations.  The 

investigations identified the presence of arsenic, copper, and zinc at elevated concentrations in soil 

located below the clean fill material placed in this area and elevated concentrations of arsenic in 

groundwater.  The previous exploration and monitoring well locations are shown on Figure 8. 
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4.0 REMEDIAL INVESTIGATION ACTIVITIES 

RI activities conducted in 2012 included sampling and analysis of soil below waste material 

within the SPL Area, characterization of the waste material present in the SPL Area and the Rod Mill 

Area Closed Landfill, and groundwater monitoring in these areas and the Former Log Yard Area.  The RI 

activities were designed to address data gaps for determining the nature and extent of contamination at the 

Site.  Results from previous environmental investigations and compliance monitoring associated with 

previous interim actions are considered sufficient for characterizing the nature and extent of 

contamination and for determining that no remedial action is needed in the Rod Mill Former Demister Oil 

Area; the Rod Mill Former Stormwater Ditch, South and East Sides; and the Former Rectifier Yard Area; 

therefore, no RI activities were conducted in these areas and these areas will not be addressed further in 

this RI/FS.  The data gaps for determining the nature and extent of contamination in the SPL Area, the 

Rod Mill Area Closed Landfill, and the Former Log Yard Area were identified in the Compilation Report 

and the RI/FS Work Plan (Landau Associates 2012) and consisted of the following: 

 Additional investigation of cPAH concentrations in soil in the SPL Area to evaluate the 
distribution and migration of cPAHs. 

 Additional groundwater monitoring within and downgradient of the SPL Area to determine if 
contaminated groundwater is migrating off Site and to evaluate whether or not cPAHs and 
WAD cyanide concentrations have decreased since 2008.   

 Additional groundwater monitoring to determine if diesel- and motor oil-range petroleum 
hydrocarbons, cPAHs, and other contaminants (vinyl chloride, PCBs, and metals) detected in 
shallow groundwater within the Rod Mill Area Closed Landfill in 2008 are migrating off Site 
and to evaluate whether or not the concentrations have decreased since 2008.   

 Additional groundwater monitoring to evaluate the source of cPAHs, PCBs, and metals 
detected in the intermediate aquifer within the Rod Mill Area Closed Landfill and to 
determine if these contaminants are migrating off Site. 

 Additional groundwater monitoring downgradient of the Former Log Yard Area to determine 
if arsenic concentrations above the preliminary screening levels are migrating off Site. 

 

4.1 SPL AREA SOIL SAMPLING 

The RI soil sampling within the SPL Area was conducted on February 14, 2012 and consisted of 

collecting soil samples from 10 test pits to evaluate the distribution and migration of cPAHs within the 

SPL Area.  This section describes the field activities associated with the soil sampling including test pit 

excavation, field screening for evidence of contamination, and selection of soil sample depth intervals.  

Laboratory analysis of the soil samples is also described in this section.   
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4.1.1 TEST PIT EXCAVATION  

The test pits were excavated using an excavator and were approximately 10 ft long by 3 ft wide 

and extended to the groundwater table, with the exception of SPL-MA40, which was approximately 15 ft 

in length.  A field geologist was present to observe the excavation and record soil information and other 

subsurface conditions.  Soil at each test pit was removed in 1-ft lifts and each lift was separately 

stockpiled.  After sampling, excavated material was returned to the excavation in the order removed and 

compacted with the excavator bucket.  Before and between excavation of each test pit and at completion 

of the project, the excavator bucket was decontaminated.  A physical description of the soil types 

encountered was logged in accordance with the Unified Soil Classification System (USCS) (ASTM 

1998a,b).  The test pits were located near eight previous test pit locations (SPL-MA2A, -MA4A, -MA18, 

-MA20, -MA23, -MA25, -MA26, and -MA28) where carbon-containing material was present in the 2008 

investigation and one test pit (SPL-MA13) where a white waste layer was present in the 2003 

environmental investigation.  Test pit locations are shown on Figure 9.  Test pit logs are provided in 

Appendix A. 

 

4.1.2 SOIL SAMPLE FIELD SCREENING 

The soil classification of each soil sample collected was determined by the Landau Associates 

field representative and recorded on a Log of Exploration form.  Each sample was field-screened for 

evidence of contamination.  Field screening was conducted by monitoring soil vapors for volatile organic 

compounds (VOCs), and by visually inspecting the soil for the approximate percent volume of waste 

materials in soil, discoloration and staining, and the presence of sheens or non-aqueous phase liquid 

(NAPL).  Determination of the percent volume of various types of wastes was done visually with the 

volume estimated to the nearest 5 or 10 percent.  If a trace amount of waste was observed, the percent 

volume was estimated to be less than 1 percent. Monitoring soil vapors for VOCs was done by 

performing headspace analysis using a portable photoionization detector (PID).  Headspace analysis was 

conducted by placing a representative portion of the soil in a sealable plastic bag, allowing any VOCs 

present in the soil to vaporize inside the sealed container for 5 minutes, then inserting the PID tip into the 

bag to measure total VOCs.  Field screening results were recorded on the Log of Exploration form.   

 

4.1.3 SPL AREA SOIL SAMPLING AND ANALYSIS 

To evaluate the distribution and migration of cPAHs within the SPL Area, a total of 14 soil 

samples were collected from the test pits.  At each test pit where carbon-containing material was present, 

soil samples were collected from below the carbon-containing material.  Soil samples were not collected 

at depths below the groundwater level.  The first sample was collected from 0.5 to 1.0 ft below the 
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carbon-containing material layer, the second sample was collected from 2.0 to 2.5 ft below the carbon-

containing waste material layer, and if the capillary fringe was not already encountered, a third sample 

was collected from the capillary fringe.  If the capillary fringe was within 0.5 ft of the second sample, the 

depth of the second sample was adjusted to coincide with the capillary fringe and only two samples were 

collected.  In three locations (SPL-MA33, SPL-MA38, and SPL-MA41) the proximity of carbon-

containing material to groundwater within the test pits only allowed for the collection of one soil sample 

at each location.  At test pit SPL-MA32, located adjacent to SPL-MA13, no carbon-containing material or 

white waste previously observed at test pit SPL-MA13 were observed and no soil samples were collected.  

Also, no carbon-containing material was observed at test pit SPL-MA35; therefore, no soil sample was 

collected.  Groundwater in the SPL Area was encountered at depths ranging from 2.5 to 4 ft below ground 

surface (BGS). 

In accordance with the RI/FS Work Plan, all of the soil samples were analyzed for cPAHs using 

U.S. Environmental Protection Agency (EPA) Method SW8270D-SIM and only the shallowest soil 

samples collected from the test pits (located near previous locations SPL-MA20, -MA23, -MA25, and 

-MA28) were analyzed for total cyanide using EPA Method 335.4.  Laboratory analyses were conducted 

by Analytical Resources Inc. (ARI), located in Tukwila, Washington.  Soil sample analytical results are 

described in Section 6.2.1. 

 

4.2 GROUNDWATER MONITORING 

Groundwater monitoring was conducted in the SPL Area, the Rod Mill Area Closed Landfill, and 

the Former Log Yard Area between February 16 and March 1, 2012.  The monitoring included 

installation of five new monitoring wells, two in the Rod Mill Area Closed Landfill and three in the 

Former Log Yard Area, and collection of groundwater samples and measurement of water levels from the 

new and existing monitoring wells.  This section describes installation and development of the new 

monitoring wells, measurement of water levels, and collection and analysis of groundwater samples. 

 

4.2.1 MONITORING WELL INSTALLATION 

Two shallow monitoring wells, MW-7(S) and MW-8(S), were installed downgradient of the Rod 

Mill Area Closed Landfill at the locations shown on Figure 10, and three shallow monitoring wells, MW-

101(S), MW-102(S), and MW-103(S), were installed downgradient of the Former Log Yard Area at the 

locations shown on Figure 11.  In accordance with the RI/FS Work Plan, two additional intermediate 

aquifer monitoring wells were to be installed downgradient of the Rod Mill Area Closed Landfill if 

cPAHs, PCBs, or metals were detected in the groundwater sample collected at intermediate monitoring 

well MW-6(I) during the RI at concentrations exceeding the preliminary screening levels developed in the 
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RI/FS Work Plan.  As discussed in Section 6.2.2, only arsenic was detected in monitoring well MW-6(I) 

at concentrations exceeding the groundwater preliminary screening level (which is the same value as the 

preliminary cleanup level developed in the Section 5.0 of this report).  Based on the RI analytical results 

for intermediate monitoring well MW-6(I) and the two existing intermediate monitoring wells located 

downgradient of the Rod Mill Area Closed Landfill, Ecology concurred that installation of additional 

intermediate monitoring wells during the RI was not necessary (Coleman 2012). 

Soil borings for the new shallow monitoring wells were drilled using a hollow-stem auger.  The 

soil borings were drilled to the top of the confining unit separating the shallow water-bearing zone and the 

intermediate water-bearing zone (approximately 8 to 10 ft BGS) with the exception of MW-102(S), which 

was drilled to a depth of 15 ft BGS because the confining unit was not encountered.  Soil samples were 

collected continuously from each soil boring, and the lithology was logged in accordance with the USCS.  

A record of the soil conditions, groundwater conditions, evidence of contamination, and observed waste 

material was recorded on a Log of Exploration form.   

Each well was installed in accordance with the Minimum Standards for Construction and 

Maintenance of Wells (Chapter 173-160 WAC).  Wells were constructed using flush-threaded 2-inch 

diameter Schedule 40 polyvinyl chloride (PVC) casing with PVC machine-slotted screens (0.010-inch).  

A 5-ft screen interval was extended upward across the water table in the upper water-bearing zone.  A 

filter pack was installed around the screen, extending from the bottom of the end cap to 1.5 ft above the 

screen.  Filter pack material consisting of commercially prepared, pre-sized, pre-washed No. 2/12 

Monterey silica sand was carefully poured down the annulus between the well casing and the auger flights 

as the auger was slowly withdrawn.  The annular space above the filter pack was then filled with at least 

1 ft of bentonite chips and filled with concrete above the bentonite chips.  Wells were completed with a 

stick-up protective monument.  Three bollards were installed to protect the monument.  A reference 

elevation was surveyed at the top of each PVC well casing by Apex Engineering.  Exploration logs and 

as-built diagrams for the newly installed wells are included in Appendix B.   

 

4.2.2 MONITORING WELL DEVELOPMENT 

Each new well was developed following installation using the procedures described in the RI/FS 

Work Plan.  Development of the wells took place no sooner than 24 hours after installation.  In addition to 

the new wells, monitoring well MW-6(I) was re-developed.  A groundwater sample was collected from 

this well and due to the visible presence of particulate matter entrained in the sample and the possibility 

for the particulates to skew the concentration of contaminants in groundwater, the well was re-developed 

prior to collecting a groundwater sample for laboratory analysis. 
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Development of each well consisted of removing more than 10 casing volumes of water until the 

groundwater was clear.  The wells were developed using the procedures described in the Sampling and 

Analysis Plan (SAP; Appendix A in Landau Associates 2012) and recorded on a Well Development form.  

  

4.2.3 WATER LEVEL MEASUREMENTS 

In the SPL Area, water level measurements were obtained at each existing shallow monitoring 

well, MW-B(S), MW-C(S), and MW-F(S).  In the Rod Mill Area Closed Landfill, water level 

measurements were obtained at each new and existing shallow and intermediate monitoring well.  Water 

levels at the two existing wells outside of the Rod Mill Area Closed Landfill, but within the Rod Mill 

Area [RM-MW1(I) and RM-MW2(I)] were measured concurrently.  In the Former Log Yard Area, 

groundwater levels were measured at new monitoring wells, at existing monitoring well MW-N(S) 

(located near the northern property boundary within the Former Log Yard Area), and at two existing 

shallow wells south of the Former Log Yard Area, wells DD(S) and Y(S).  All water levels were 

measured from the pre-surveyed reference mark at the top of the well casing using a decontaminated 

electronic water level indicator to the nearest 0.01 ft.  Surveyed reference elevations and water level 

measurements are included in Table 1.   

 

4.2.4 GROUNDWATER SAMPLING AND ANALYSIS 

Groundwater samples were collected from monitoring wells located in the SPL Area, Rod Mill 

Area Closed Landfill, and Former Log Yard Area using low-flow sampling methods as specified in the 

SAP.  Field parameters, including pH, temperature, conductivity, dissolved oxygen, and oxidation 

reduction potential (ORP) were monitored during purging and groundwater sample collection using a YSI 

556 multiprobe.  Purging of the well was considered to be complete when all field parameters were stable 

for three successive readings.  Field parameters were recorded on field sample collection forms. 

 

4.2.4.1 SPL Area Shallow Groundwater  

To determine if cPAH- and WAD cyanide-contaminated groundwater is migrating off Site and to 

evaluate whether or not the concentrations of these constituents in shallow groundwater in the SPL Area 

have decreased since 2008, groundwater samples were collected from shallow monitoring wells 

MW-B(S), MW-C(S), and MW-F(S) shown on Figure 12.   

A blind field duplicate sample was collected at monitoring well SPL-F(S) and identified as 

SPL-Z(S). 

Groundwater samples from wells MW-B(S), MW-C(S), and MW-F(S) and the blind field 

duplicate sample were analyzed for WAD cyanide using Standard Method SM4500CN-I and for cPAHs 
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using EPA Method 8270 with selected ion monitoring (SIM) and large volume injection (LVI).  The 

laboratory analyses were conducted at ARI. 

 

4.2.4.2 Rod Mill Area Shallow Groundwater 

To determine if diesel- and motor oil-range petroleum hydrocarbons, cPAHs, and other 

contaminants (vinyl chloride, PCBs, and metals) found in the shallow groundwater in the Rod Mill Area 

Closed Landfill in 2008 are migrating off Site and to evaluate whether or not the concentrations had 

decreased since 2008, groundwater samples were collected from the new shallow monitoring wells 

installed downgradient of the closed landfill and from existing shallow monitoring wells.  The locations 

of the new wells, MW-7(S) and MW-8(S), and the existing shallow monitoring wells, MW-3(S), 

MW-4(S), MW-5(S), and MW-6(S), are shown on Figure 10.  A blind field duplicate sample was 

collected at monitoring well MW-6(S) and identified as MW-99(S).   

The groundwater samples including the blind field duplicate and the MS/MSD samples were 

analyzed for cPAHs using EPA Method 8270 with SIM and LVI, diesel- and motor oil-range petroleum 

hydrocarbons using method NWTPH-Dx, PCBs using EPA Method SW8082, vinyl chloride using EPA 

Method SW8260-SIM, and total and dissolved metals (arsenic, chromium, copper, lead, mercury, and 

zinc) using EPA Methods 200.8 and SW7470A.  Samples analyzed for dissolved metals were field-

filtered with a 0.45 micron (µm) inline filter.  The laboratory analyses were conducted at ARI. 

 

4.2.4.3 Rod Mill Area Intermediate Groundwater Sampling and Analysis 

To evaluate the source of cPAHs, PCBs, and metals (arsenic and chromium) present in the 

intermediate groundwater at well MW-6(I) in 2008 and to determine if these contaminants are migrating 

off Site, additional groundwater monitoring was conducted at monitoring well MW-6(I).  Monitoring 

included initially collecting a groundwater sample from the well to evaluate the turbidity of the sample 

and re-development of the well as described in Section 4.2.2.  Following redevelopment, a groundwater 

sample was collected from monitoring well MW-6(I) and from the two existing downgradient 

intermediate monitoring wells, MW-3(I) and MW-4(I).  Monitoring well locations are shown on Figure 

10. 

In accordance with the SAP (Landau Associates 2012), groundwater samples from wells 

MW-3(I), MW-4(I), and MW-6(I) were analyzed for total and dissolved arsenic and chromium using EPA 

Method 200.8.  Additionally, groundwater samples from wells MW-3(I), MW-4(I), and MW-6(I) were 

analyzed for hexavalent chromium using EPA Method SW7196A.  Groundwater samples from well 

MW-6(I) were also analyzed for PCBs using EPA Method SW8082, and for cPAHs using EPA Method 
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8270 with SIM and LVI.  Samples analyzed for dissolved metals were field-filtered with a 0.45 µm inline 

filter.  The laboratory analyses were conducted at ARI. 

 

4.2.4.4 Former Log Yard Area Shallow Groundwater Sampling and Analysis 

To evaluate whether arsenic in the Former Log Yard Area groundwater at concentrations above 

the preliminary screening levels identified in the RI/FS Work Plan is migrating off Site, groundwater 

samples were collected from the three new shallow monitoring wells, MW-101(S), MW-102(S), and 

MW-103(S), installed downgradient of the Former Log Yard Area as shown on Figure 11.   

The groundwater samples were analyzed for total and dissolved arsenic using EPA Method 200.8.  

Samples analyzed for dissolved metals were field-filtered with a 0.45 µm inline filter.  The laboratory 

analyses were conducted at ARI. 

 

4.3 WASTE CHARACTERIZATION 

Waste characterization samples were collected from the SPL Area and the Rod Mill Area Closed 

Landfill to characterize material that may be removed from these portions of the Site if removal and 

offsite disposal is selected as a remedial action.   

 

4.3.1 SPL AREA WASTE CHARACTERIZATION 

Waste characterization samples were collected from the SPL Area test pits excavated during the 

RI (described in Section 4.1.1) that, based on visual observation, contained an approximately equal ratio 

of black carbon waste and soil.  Samples were collected from four test pit locations:  SPL-MA33, 

SPL-MA37, SPL-MA39, and SPL-MA41 (Figure 9).  Representative waste characterization samples were 

collected from each of these test pits by homogenizing the carbon-containing material in stainless steel 

bowls before transferring samples to the appropriate sample containers. 

The samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) using EPA Method 

SW8270D, total metals (antimony, arsenic, barium, beryllium, cadmium, chromium, lead, mercury, 

nickel, selenium, and silver) using EPA Methods SW6010B and 7471A, Toxicity Characteristic Leaching 

Procedure (TCLP) for metals (antimony, barium, beryllium, cadmium, chromium, lead, mercury, nickel, 

selenium, and silver) using EPA Methods TCLP-SW6010B and TCLP-7471A, fluoride using EPA 

Method 300.0, and cyanide, amenable cyanide, and post-chlorination cyanide using EPA Method 

SW9010C.  The laboratory analyses were conducted at ARI.   
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4.3.2 ROD MILL AREA CLOSED LANDFILL WASTE CHARACTERIZATION 

Three test pits, RM-LF30, RM-LF31, and RM-LF32, were excavated in the Rod Mill Area 

Closed Landfill at locations where representative samples of the various wastes were observed during 

previous investigations.  Wastes previously observed in the landfill include black carbon waste (including 

anode fragments, petroleum coke, coal, and coal tar pitch), white waste (aluminum ore and synthetic 

cryolite) and to a lesser extent, concrete, refractory brick, wood, and rebar.  The test pits were excavated 

using an excavator and were approximately 10 ft long by 3 ft wide and extended to the groundwater table, 

with the exception of RM-LF31, which was approximately 12 ft long by 3 ft wide and extended to 8 ft 

BGS, where native sand material was encountered.  A field geologist was present to observe the 

excavation and record soil information and subsurface conditions.  Soil and waste at each test pit was 

removed in 1-ft lifts and each lift was separately stockpiled.  After sampling, excavated material was 

returned to the excavation in the order removed and compacted with the excavator bucket.  Before and 

between excavation of each test pit and at completion of the project, the excavator bucket was 

decontaminated.  A physical description of the soil types encountered was logged in accordance with 

USCS (ASTM 1998a,b). 

Representative waste characterization samples were collected from each test pit and analyzed for 

cPAHs using EPA Method 8270D, diesel- and motor oil-range petroleum hydrocarbons using Ecology 

Method NWTPH-Dx, PCBs using EPA Method 8082, vinyl chloride using EPA Method 8260, and metals 

(arsenic, chromium, copper, lead, mercury, and zinc) using EPA Methods SW6010B and 7471A.  The 

samples for laboratory analyses, except vinyl chloride, were collected by collecting sub-samples of each 

encountered waste type (including soil that was mixed with the waste materials) and combining the sub-

samples to form a single sample.  The amount of each waste type and soil collected was, to the extent 

practicable, similar to the proportions observed in the test pit.  Sub-samples were crushed and blended 

together at the laboratory.  Waste characterization samples for analysis for vinyl chloride consisted of soil 

within the waste material layer collected using EPA 5035A soil sampling procedures.   

Results of waste characterization samples are discussed in Section 6.2.3.  Waste characterization 

sampling locations are shown on Figure 13.  Test pit logs are provided in Appendix A. 
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5.0 DISCUSSION OF PRELIMINARY CLEANUP STANDARDS 

This section discusses Site preliminary cleanup standards for chemical constituents that were 

detected in affected Site media during the RI and the 2008 supplemental investigation.  These affected 

media include soil and groundwater.  Cleanup standards consist of:  1) cleanup levels defined by 

regulatory criteria that are adequately protective of human health and the environment, and 2) the point of 

compliance at which the cleanup levels must be met.   

 

5.1 PRELIMINARY CLEANUP LEVELS 

MTCA provides three approaches for establishing soil and groundwater cleanup levels:  Method 

A, Method B, and Method C.  The Method A approach is appropriate for sites that have few hazardous 

constituents.  The Method B approach is applicable to all sites.  The Method C approach is applicable for 

specific site uses and conditions.  The Method B and Method C approaches use applicable state and 

federal laws and risk equations to establish cleanup levels.  However, the Method B approach establishes 

cleanup levels using exposure assumptions and risk levels for unrestricted land uses, whereas the Method 

C approach uses exposure assumptions and risk levels for industrial land use.  MTCA also requires that 

cleanup levels developed using MTCA Method B and Method C approaches not be set at levels below the 

practical quantitation limit (PQL) or natural background.  

Exposure pathways and receptors based on current and likely future Site uses were used in 

identifying the appropriate basis for developing preliminary cleanup levels for Site soil and groundwater.   

 

5.1.1 CURRENT AND FUTURE LAND AND GROUNDWATER USE 

Current and future land and groundwater use were described in the RI/FS Work Plan (Landau 

Associates 2012).  The Site meets the MTCA criteria for an industrial property [WAC 173-340-745(1)].  

The Site is zoned and used for industrial purposes, access to the Site by the general public is not allowed, 

and these conditions are not likely to change after redevelopment.  Near surface groundwater is not 

currently used for drinking water and is not a reasonable future source of drinking water due to the 

availability of a municipal water supply and, in accordance with WAC 173-340-720(2)(d), due to its 

proximity to the Hylebos and Blair Waterways (which consist of marine surface water).  Consequently, 

the highest beneficial use for shallow groundwater at the Site is considered to be discharge to surface 

water that is not a drinking water source.   
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5.1.2 POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS 

The potential receptors that may be exposed to the contaminants present at the three areas of 

interest, and the potential exposure pathways, depend primarily on current and future land use.  This 

section identifies potential receptors and the potential exposure pathways for the receptors based on the 

current and future land uses described in Section 5.1.1. 

 

5.1.2.1 Potential Receptors 

Potential receptors for contaminants within the SPL Area, the Rod Mill Area Closed Landfill, and 

the Former Log Yard Area were evaluated based on current and anticipated future land uses.  They 

include humans, terrestrial ecological receptors (i.e., wildlife, soil biota, and plants), and aquatic 

organisms, as described below.   

 Humans.  Because people may work within each of the three areas (either as construction 
workers or employed in the future for industrial operations), humans are considered to be 
potential receptors.  Site visitors are not considered to be likely potential receptors because 
the property is located in a heavily industrial area and access is limited by fencing around the 
property.   

 Terrestrial Ecological Receptors: Each of the three areas cited above is entirely covered 
with sand and gravel, pavements, or 4 to 6 ft of structural fill; therefore, terrestrial ecological 
receptors (wildlife, soil biota, and plants) are not considered to be potential receptors.  Also, 
in accordance with WAC 173-340-7491(1)(c)(i), sites that contain less than 1.5 acres of 
contiguous undeveloped area are excluded from having to conduct a terrestrial ecological 
evaluation.  Because each of the three areas is entirely covered as noted previously, the areas 
meet the exclusion for a terrestrial ecological evaluation.  Ecology’s Terrestrial Ecological 
Exclusion form for each area is included as Appendix C.  

 Aquatic Organisms.  Due to the proximity of the three areas to the Hylebos and Blair 
Waterways, aquatic organisms in the waterways are considered to be potential receptors if 
contaminants from the areas reach the surface water or sediments of the waterways.   

Based on the above evaluation, potential receptors for contaminants within the three areas of 

interest include humans and aquatic organisms. 

 

5.1.2.2 Potential Exposure Pathways 

Potential exposure pathways for the receptors identified in Section 5.1.2.1 are discussed by 

medium below. 

 

Soil 

The potential human health exposure pathways for soil in the SPL Area, the Rod Mill Area 

Closed Landfill, and the Former Log Yard Area are: 

 Incidental ingestion and dermal contact with constituents in soil 
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 Exposure through inhalation of soil contaminants (as particulates) that have migrated to air as 
windblown or fugitive dust. 

 

Groundwater 

As discussed in Section 5.1.1, groundwater at or potentially affected by the areas of concern on 

the property is not currently used for drinking water and is not a reasonable future source of drinking 

water.  However, the shallow and intermediate water-bearing zones discharge to nearby surface water 

bodies; therefore, the potential exposure pathways for groundwater include: 

 Human ingestion of marine organisms contaminated by releases of contaminated 
groundwater to nearby marine surface water 

 Acute or chronic effects to aquatic organisms resulting from exposure to constituents in 
groundwater discharging to nearby marine surface water. 

Because the Hylebos and Blair Waterways are neither current nor future drinking water sources, 

human ingestion of surface water is not considered a potential pathway. 

 

5.1.3 DEVELOPMENT OF PRELIMINARY SOIL AND GROUNDWATER CLEANUP LEVELS 

Preliminary soil and groundwater cleanup levels were developed in accordance with MTCA.  

These preliminary cleanup levels were developed based on the potential receptors and potential exposure 

pathways described above, and were developed for all constituents detected during the RI and the 2008 

supplemental investigation.  Because the potential receptors and exposures have not changed since 

preparation of the Compilation Report and the RI/FS Work Plan, the preliminary cleanup levels 

developed in this report are the same as the preliminary screening levels presented in these earlier reports. 

 

5.1.3.1 Soil  

As described in Section 5.1.1, the Site meets the MTCA criteria for an industrial property [WAC 

173-340-745(1)].  MTCA Method A soil cleanup levels for industrial properties and standard Method C 

cleanup levels were used as preliminary soil cleanup levels, in accordance with WAC-173-340-745.  

Under MTCA Method C, soil cleanup levels must be as stringent as: 

 Concentrations established under applicable state and federal laws 

 Concentrations protective of terrestrial ecological receptors 

 Concentrations protective of direct human contact with soil 

 Concentrations protective of groundwater. 

Preliminary soil cleanup levels were developed for those constituents detected in soil samples 

within the six areas of interest (cPAHs, diesel- and motor oil-range petroleum hydrocarbons, total 
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cyanide, metals, and PCBs).  The rationale for selecting the preliminary soil cleanup levels is summarized 

below: 

 For each constituent detected in soil, except PCBs, MTCA is the only applicable law under 
which soil cleanup levels are established.  MTCA Method A soil cleanup levels for PCBs are 
based on the federal Toxic Substances Control Act (40 C.F.R 761.61). 

 Standard MTCA Method C soil cleanup levels protective of direct human contact were 
developed for cPAHs, total cyanide, and metals in accordance with WAC 173-340-745(5) 
using Ecology’s on-line CLARC database (Ecology website 2012).  Table 2 shows the 
preliminary soil cleanup levels for protection of direct human contact.  The preliminary 
cleanup level for benzo(a)pyrene was used for the sum of cPAHs using toxicity equivalency 
factors (TEFs) in accordance with WAC 173-340-708(8)(e). 

 MTCA Method A soil cleanup levels for total petroleum hydrocarbons were used as 
preliminary cleanup levels.  The MTCA Method A soil cleanup levels are protective of direct 
human contact and groundwater as drinking water.  Because the MTCA Method A 
groundwater cleanup levels for petroleum hydrocarbons may also be used as surface water 
cleanup levels (WAC 173-340-730(3)(b)(iii)(C), these soil cleanup levels are also protective 
of surface water. 

 A terrestrial ecological evaluation is not required for the SPL Area, the Rod Mill Area Closed 
Landfill, or the Former Log Yard Area because these areas meet the criteria for an exclusion 
in WAC 173-340-7491(1).  Copies of the forms documenting this decision are included in 
Appendix C.  As a result, these portions of the property meet the exclusion for a terrestrial 
ecological evaluation.  Therefore, human contact and leaching to groundwater are the only 
applicable pathways for soil in these areas.   

 Preliminary soil cleanup levels that are protective of groundwater were determined for 
constituents detected in groundwater during the RI and the 2008 supplemental investigations, 
including cPAHs, metals, PCBs, and total cyanide using the fixed parameter three-phase 
partitioning model in accordance with WAC 173-340-747(4).  Because groundwater is not a 
current or likely future source of drinking water (as discussed in Section 5.1.1), and because 
it discharges to marine surface water, marine surface water preliminary cleanup levels 
protective of human health and aquatic organisms developed in accordance with 
WAC 173-340-730 were used in the calculation, although there is no indication that 
contaminants from any of the six areas have reached or will reach marine surface water.  
Table 2 shows the preliminary soil cleanup levels for protection of groundwater as marine 
surface water. 

For each constituent, a preliminary soil cleanup level was established based on the lowest 

applicable soil criteria.  The selected criteria are the shaded values shown in Table 2.  In accordance with 

WAC 173-340-745(6)(c), the preliminary soil cleanup levels may be adjusted to be no less than the PQL 

or natural background.  PQLs were calculated by multiplying current method detection limits for each 

constituent by 10.  PQLs are presented in Table 2.  As indicated in Table 2, the preliminary soil cleanup 

levels are all greater than the applicable PQLs; therefore, no adjustments to the preliminary soil cleanup 

levels for PQLs are necessary.  Background concentrations for metals were obtained from values 

identified for Puget Sound in Ecology’s Natural Background Soil Metals Concentrations in Washington 



8/22/12  P:\118\032\020\FileRm\R\RI-FS\Final\082212 Final_Kaiser RI-FS_Rpt.docx LANDAU ASSOCIATES 

5-5 

State (Ecology 1994).  The preliminary soil cleanup level for copper was the only cleanup level adjusted 

upward to the natural background concentration.   

The Method A soil cleanup levels for industrial properties for cPAHs and diesel- and motor oil-

range petroleum hydrocarbons are also shown in Table 2. 

 

5.1.3.2 Preliminary Groundwater Cleanup Levels 

Shallow and intermediate zone groundwater at or potentially impacted by the six areas identified 

in the Agreed Order is not currently used for drinking water and is not a reasonable future source of 

drinking water due to the availability of a municipal water supply and, in accordance with WAC 173-340-

720(2)(d), due to its proximity to marine surface water (which is not a suitable domestic water supply).  

As shown on Figures 2 and 3, the Rod Mill Area is approximately 950 ft, the SPL Area is approximately 

875 ft, and the Former Log Yard Area is approximately 950 ft from the Hylebos Waterway.  The Rod 

Mill Area is approximately 1,800 ft, the SPL Area is approximately 2,100 ft, and the Former Log Yard 

Area is approximately 950 ft from the Blair Waterway.  Both waterways are marine surface water bodies 

that are not considered suitable as a domestic water supply.  Because shallow and intermediate zone 

groundwater is not considered potable, the potential exposure pathways for groundwater at the Site 

include: 

 Human ingestion of marine organisms contaminated by releases of impacted groundwater 
from the Site to adjacent marine surface water 

 Acute or chronic effects to aquatic organisms resulting from exposure to constituents in 
groundwater discharging to adjacent marine surface water. 

Groundwater cleanup criteria that are developed based on the exposure pathways identified in this 

subsection must be adequately protective of aquatic organisms and of humans that ingest these marine 

organisms.  MTCA Method B marine surface water cleanup levels were developed in accordance with 

WAC 173-340-730(3) for the groundwater constituents detected during the RI and the 2008 supplemental 

investigation.  Preliminary groundwater cleanup levels and the development of these preliminary cleanup 

levels, including the concentrations established under applicable state and federal laws, are presented in 

Table 3.  Human health criteria for cyanide are often expressed as total cyanide (although the drinking 

water maximum contaminant level is expressed as free cyanide) and ecological criteria are expressed as 

WAD cyanide.   

In accordance with WAC 173-340-740(5)(c), further adjustments to the preliminary groundwater 

cleanup levels were made as needed so that the preliminary cleanup levels are not less than the PQL.  

MTCA also allows adjustments to the cleanup levels so that they are not less than natural background.  As 

shown in Table 3, preliminary cleanup levels for groundwater were adjusted upward to the PQL for 

benzo(a)anthracene, benzo(k)fluoranthene, chrysene, PCB Aroclor 1016, total PCBs, mercury, and WAD 
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cyanide.  Preliminary cleanup levels were adjusted upward to natural background for arsenic, copper, 

lead, and zinc.  The MTCA Method A and Method B groundwater cleanup levels protective of drinking 

water are also shown in Table 3. 

 

5.2 DESIGNATION OF POINT OF COMPLIANCE 

Under MTCA, the point of compliance is the point or points where the cleanup levels must be 

attained.  The point of compliance where soil cleanup levels protective of direct human contact must be 

attained is throughout the Site from the ground surface to 15 ft BGS, in accordance with 

WAC 173-340-740(6)(d).   

Because groundwater at the Site is near, and discharges to, marine water, and is unsuitable as a 

drinking water source, the proposed conditional point of compliance for groundwater for protection of 

surface water quality is the Site boundary. 



8/22/12  P:\118\032\020\FileRm\R\RI-FS\Final\082212 Final_Kaiser RI-FS_Rpt.docx LANDAU ASSOCIATES 

6-1 

6.0 RI RESULTS 

This section presents the RI results, including Site physical observations and the analytical results 

for the RI soil, groundwater, and waste characterization samples. 

 

6.1 PHYSICAL RESULTS 

Physical observations were documented by Landau Associates during implementation of the RI.  

Observations included soil lithology; the presence, type, and percentage of total volume of waste 

materials in the subsurface; and evidence of contamination (e.g., sheens and odors).  As described in 

Section 4.2, depth to groundwater was measured at new and existing monitoring wells in the SPL Area, 

the Rod Mill Area Closed Landfill, and the Former Log Yard Area.  

 

6.1.1 SOIL LITHOLOGY 

The lithology of the soil beneath the Site is well documented to a depth of about 100 ft based on 

data developed from borings, test pits, and soil probes installed since 1947.  Geologic units beneath the 

Site from shallowest to deepest have been defined as follows (Dames & Moore 1985): 

 Unit A:  Fill materials 

 Unit B:  Mudflat deposit, sandy to clayey silt 

 Unit C:  Fine to coarse silty sand 

 Unit D:  Sandy or clayey silt 

 Unit E:  Fine to coarse sand with occasional silt. 

Descriptions of Unit A, Unit B, Unit C, Unit D, and Unit E are provided in Section 8.0. 

Only the two uppermost geologic units, Unit A and Unit B, were encountered during the RI, as 

described below.   

 

6.1.1.1 SPL Area 

As described in Section 4.1.1, ten test pits were excavated in the SPL Area to evaluate the 

distribution and migration of cPAHs within the fill material (identified as Unit A in Sections 6.1.1 and 

8.1).  Native material (Unit B) was not encountered in any of the test pits.  Generally, two types of fill 

material were encountered in the test pits.  The first type of fill material encountered was carbon-

containing material generally consisting of dark gray, silty, gravelly, fine to medium sand with varying 

percentages of fine grained black carbon waste, which is consistent with previous investigations.  The 

carbon-containing material was encountered in the following test pits: 

 SPL-MA33 from the ground surface to 2 ft BGS; 50 percent fine-grained black carbon waste  
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 SPL-MA34 from the ground surface to 0.5 ft BGS; observed in the northwest corner of the 
excavation only; 30% fine grained black carbon waste  

 SPL-MA36 from the ground surface to 0.5 ft BGS; 30% fine-grained black carbon waste  

 SPL-MA37 from 1 to 1.5 ft BGS; 50% fine-grained black carbon waste 

 SPL-MA38 from 1.5 to 2.5 ft BGS; 70% fine-grained black carbon waste  

 SPL-MA39 from the ground surface to 1.5 ft BGS; 50% fine-grained black carbon waste  

 SPL-MA40 from the ground surface to 2.5 ft BGS; 30% fine-grained black carbon waste  

 SPL-MA41 from 1.5 to 2.5 ft BGS; 50% fine-grained black carbon waste. 

The estimated percent volume of waste materials and soil encountered within a depth interval at 

each RI test pit is summarized in Table 4. 

The second type of fill material encountered in the test pits consisted of brown, gravelly, fine to 

medium sand with silt.  This material immediately underlies the carbon-containing material and continues 

to the final depth of the test pits; the transition between the carbon-containing material and brown fill 

material was very sharp and distinct.  This type of fill material was occasionally present above the carbon-

containing material. 

Generally, groundwater was encountered in the test pits at depths ranging between 2.5 to 4 ft 

BGS.  Three north-south trending cross-sections (A-A’, A-A”, and A-A’”) and two east-west trending 

cross-sections (B-B’ and C-C’) showing the subsurface lithology in the SPL Area from the 2008 

investigation have been updated with the RI data.  The cross-section locations are identified on Figure 14.  

The cross sections are shown on Figures 15, 16, and 17. 

 

6.1.1.2 Rod Mill Area Closed Landfill  

As described in Section 4.3.2, three test pits were excavated in the Rod Mill Area Closed Landfill 

in locations where the various wastes observed in the landfill were observed during previous 

investigations.  Soil lithology encountered in test pits within the Rod Mill Area Closed Landfill consisted 

of a layer of brown, medium sand with silt and gravel from 0 to 1 ft BGS, underlain by landfill waste 

materials mixed with soil to a depth of about 8 ft BGS.  Landfill waste materials encountered in the test 

pits consisted of black carbon waste (including anode fragments, petroleum coke, coal, and coal tar pitch), 

white waste (aluminum ore), gray-green fine-grained waste (synthetic cryolite), and to a lesser extent, 

concrete, refractory brick, and rebar.  Test pit RM-LF31 was extended through the landfill waste materials 

to geologic Unit B (approximately 7.5 BGS).  Groundwater was encountered in the test pits at a depth of 

approximately 4 ft BGS.   

Geologic Units A and B were encountered during the drilling of the soil borings for monitoring 

wells MW-7(S) and MW-8(S).  Unit A, a fill material that consists of fine to medium sand with varying 

amounts of gravel and silt, was present in the upper 8.5 ft at monitoring well MW-8(S) and in the upper 
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10 ft at monitoring well MW-7(S).  Unit B, a native mudflat deposit, was encountered directly below Unit 

A at each location.  

One east-west trending cross-section (A-A’), one north-south trending cross-sections (B-B’), and 

one southwest-northeast trending cross-section (C-C’) showing the subsurface lithology in the Rod Mill 

Area Closed Landfill from the 2008 investigation have been updated with the RI data.  The cross-section 

locations are identified on Figure 18.  The cross sections are shown on Figures 19, 20, and 21.  

 

6.1.1.3 Former Log Yard Area 

As described in Section 4.2.1, three soil borings were drilled for installation of monitoring wells 

MW-101(S), MW-102(S), and MW-103(S) just west of the Former Log Yard Area.  At monitoring wells 

MW-101(S) and MW-103(S), geologic Unit A was encountered in the upper 10 ft and 7.5 ft, respectively.  

At monitoring well MW-102(S), a 6-inch layer of silt containing organic material was encountered at 10 

ft BGS.  This silt may be native material (Unit B); however, because, no groundwater was encountered 

above the silt, the soil boring extended to a depth of 15 ft BGS to allow installation of a well at a depth 

where groundwater is present.  Directly below the silt, a silty fine to medium sand was encountered and, 

at 13.5 ft BGS, a gray, sandy fine gravel was encountered.  The ground surface at monitoring well 

MW-102(S) is about 2 ft higher than the ground surface at monitoring wells MW-101(S) and MW-

103(S). 

 

6.1.2 GROUNDWATER FLOW 

The following discusses groundwater flow direction in the SPL Area, the Rod Mill Area Closed 

Landfill, and the Former Log Yard Area based on water level measurements collected during the RI.  

 

6.1.2.1 SPL Area  

The depths to groundwater measured in the shallow wells located within or adjacent to the SPL 

Area during the RI (March 1, 2012) ranged from approximately 3 to 6 ft BGS.  The depths to 

groundwater were converted to elevations, which are summarized in Table 1.  The groundwater elevations 

for the shallow wells were contoured and are presented on Figure 22.  As shown on Figure 22, 

groundwater flow direction for the shallow aquifer groundwater within the SPL Area is to the northeast 

toward the Hylebos Waterway. 

 

6.1.2.2 Rod Mill Area Closed Landfill  

At the Rod Mill Area Closed Landfill, the depths to groundwater ranged from approximately 3.0 

to 5.5 ft BGS at the shallow monitoring wells and from approximately 6.5 to 8.5 ft BGS at the 
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intermediate monitoring wells during the RI (March 1, 2012).  The depths to groundwater were converted 

to elevations, which are summarized in Table 1.  The groundwater elevations for the shallow monitoring 

wells and intermediate monitoring wells were contoured and are presented on Figures 23 and 24, 

respectively.  As shown on Figure 23, shallow groundwater in the southern portion of the Rod Mill Area 

Closed Landfill flows to the east/southeast and shallow groundwater in the northern portion of the Rod 

Mill Area Closed Landfill flows east/northeast.  As shown on Figure 24, groundwater flow direction for 

the intermediate aquifer within the Rod Mill Area Closed Landfill is to the east/northeast, toward the 

Hylebos Waterway. 

 

6.1.2.3 Former Log Yard Area  

The depths to groundwater measured in the wells located within the Former Log Yard Area and 

adjacent to the Former Log Yard Area during the RI (March 1, 2012) ranged from approximately 4.5 to 

8.5 ft BGS.  The depths to groundwater were converted to elevations, which are summarized in Table 1.  

The groundwater elevations for the shallow wells were contoured and are presented on Figure 25.  As 

shown on Figure 25, groundwater flow direction for the shallow aquifer groundwater within the Former 

Log Yard Area is to the east toward the Hylebos Waterway. 

 

6.2 ANALYTICAL RESULTS  

The analytical results for the soil, groundwater, and waste characterization samples are 

summarized in Tables 5 through 10.  Copies of the RI laboratory analytical reports are presented in 

Appendix D.  For each soil and groundwater cPAH analysis, cPAH toxicity equivalent (TEQ) 

concentrations were calculated using TEFs provided in MTCA Table 708-2 (WAC 173-340-900) and 

zero for non-detected values.  To evaluate the soil and groundwater analytical results, detected 

concentrations were compared to the preliminary cleanup levels developed in Section 5.0.  Exceedances 

of the preliminary cleanup levels are identified in Tables 5 through 8 and discussed in the appropriate 

sections below.   

Separate screening levels were used to evaluate the results of the waste characterization samples.  

These screening levels and any exceedances to the screening levels are identified in Tables 9 and 10 and 

discussed below.  

 

6.2.1 SOIL QUALITY 

As discussed in Section 4.0 and in accordance with the RI/FS Work Plan, soil samples for 

laboratory analysis were not collected in the Rod Mill Area Closed Landfill or the Former Log Yard Area.  

A total of fourteen soil samples were collected in the SPL Area and analyzed for cPAHs.  Four soil 
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samples were also analyzed for total cyanide.  All of the soil samples were collected from depth intervals 

at least 0.5 ft below any visible carbon-containing material, as described in Section 4.1.3.  The analytical 

results for the soil samples and a comparison of the results to the preliminary cleanup levels are presented 

in Table 5.  As shown in Table 5, total cyanide was not detected above the preliminary cleanup level in 

any of the soil samples.  One cPAH, chrysene, was detected at a concentration above the preliminary 

cleanup level in one soil sample; however, the concentration was less than two times the preliminary 

cleanup level.  The exceedance occurred in the soil sample collected from a depth interval of 3-3.5 ft BGS 

at test pit MA-41, which is located in the western portion of the SPL Area, as shown on Figure 9. 

 

6.2.2 GROUNDWATER QUALITY 

As discussed in Section 4.2, groundwater samples for chemical analysis were collected at three 

existing shallow monitoring wells in the SPL Area, four existing and two new shallow monitoring wells 

in the Rod Mill Area Closed Landfill, one existing intermediate monitoring well in the Rod Mill Area 

Closed Landfill, two existing intermediate monitoring wells downgradient of the Rod Mill Area Closed 

Landfill, and at the three new shallow monitoring wells installed west of the Former Log Yard Area.   

 

6.2.2.1 SPL Area Shallow Groundwater Analytical Results 

Three groundwater samples (and one blind field duplicate) were collected from within, and 

downgradient of, the SPL Area and analyzed for cPAHs and WAD cyanide.  The analytical results, and a 

comparison to preliminary cleanup levels, are presented in Table 6.  Sample locations and analytical 

results are shown on Figure 26.  As shown in Table 6, cPAHs and WAD cyanide were not detected at 

concentrations above the preliminary cleanup levels in groundwater from well MW-B(S) located within 

the SPL Area and in groundwater at well MW-C(S) located downgradient of the SPL Area.  At well 

MW-F(S), located within the SPL Area, WAD cyanide was detected at a concentration above the 

preliminary cleanup level of 0.01 milligram per liter (mg/L) in the parent sample (0.015 mg/L) but below 

the preliminary cleanup level in the blind field duplicate sample (0.006 mg/L).  Two cPAHs, chrysene 

and total benzofluoranthenes, were also detected at concentrations above the preliminary cleanup levels in 

the sample collected from well MW-F(S).  The cPAH TEQ for the groundwater sample was below the 

preliminary cleanup level. 

Field parameters were measured during sample purging and are presented in Table 6. 

 

6.2.2.2 Rod Mill Area Closed Landfill Shallow Groundwater Analytical Results 

Six groundwater samples (and one blind field duplicate) were collected from the shallow 

groundwater monitoring wells located within, upgradient, and downgradient of the Rod Mill Area Closed 
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Landfill and analyzed for cPAHs, diesel- and motor oil-range petroleum hydrocarbons, PCBs, vinyl 

chloride, and total and dissolved metals (arsenic, chromium, copper, lead, mercury, and zinc).  The 

analytical results, and a comparison to preliminary cleanup levels, are presented in Table 7.  Sample 

locations and analytical results are shown on Figure 27.   

Petroleum hydrocarbons and cPAHs were not detected in any shallow wells located outside of the 

landfill.  Only arsenic, copper, lead, and zinc were detected in the groundwater at monitoring wells 

MW-3(S), MW-4(S), MW-7(S), and MW-8(S), which are located downgradient of the closed landfill.  

Copper and arsenic were also detected in the groundwater sample collected at monitoring well MW-5(S), 

which is located upgradient of the closed landfill.  All of the detected concentrations at these wells were 

below the preliminary cleanup levels, except dissolved zinc at well MW-4(S).  The concentration of 

dissolved zinc [168 micrograms per liter (µg/L)] at well MW-4(S) was only slightly above the 

preliminary cleanup level (160 µg/L) and the concentration of total zinc (148 µg/L) was below the 

preliminary cleanup level.  Diesel-range petroleum hydrocarbons, cPAHs, PCBs, arsenic, copper, and 

lead were detected in the parent sample and the blind field duplicate sample collected at monitoring well 

MW-6(S) located within the closed landfill, but only cPAHs, PCBs, and arsenic (total and dissolved) 

were detected at concentrations above the preliminary cleanup levels.   

Field parameters were measured during sample purging and results are presented in Table 7.  

ORP ranged from -143.4 to -14.3 mV.  ORP was negative, indicating reduced groundwater conditions. 

 

6.2.2.3 Rod Mill Area Closed Landfill Intermediate Groundwater Analytical Results 

One groundwater sample was collected from each of the existing intermediate wells:  MW-6(I), 

located within the closed landfill; and MW-3(I) and MW-4(I), the wells located downgradient of the 

closed landfill.  All of the groundwater samples were analyzed for hexavalent chromium and total and 

dissolved arsenic and chromium.  The groundwater sample collected at well MW-6(I) was also analyzed 

for PCBs and cPAHs.  

The analytical results, and a comparison to preliminary cleanup levels, are presented in Table 7.  

Sample locations and analytical results are shown on Figure 28.  The groundwater sample collected at 

MW-6(I), located in the landfill, was analyzed for PCBs, cPAHs, total arsenic and chromium, dissolved 

arsenic and chromium, and hexavalent chromium.  Only total and dissolved arsenic and chromium were 

detected in the sample.  Only the total and dissolved arsenic concentrations exceeded the preliminary 

cleanup level. 

The groundwater samples collected at wells MW-3(I) and MW-4(I), located downgradient of the 

landfill, were analyzed for total arsenic and chromium, dissolved arsenic and chromium, and hexavalent 

chromium.  Only total and dissolved arsenic and chromium were detected in the samples.  The detected 
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concentrations were below the preliminary cleanup levels at well MW-3(I).  The total arsenic 

concentration at well MW-4(I) was above the preliminary cleanup level but the dissolved arsenic 

concentration was below the preliminary cleanup level.   

Field parameters were measured during sample purging and are presented in Table 7.  ORP was 

negative, indicating reduced groundwater conditions. 

 

6.2.2.4 Former Log Yard Area Groundwater Analytical Results 

Three groundwater samples were collected from the new shallow monitoring wells installed 

downgradient of the Former Log Yard Area and were analyzed for total and dissolved arsenic.  Analytical 

results, and a comparison to preliminary cleanup levels, are presented in Table 8.  Sample locations and 

analytical results are shown on Figure 29.  Both total and dissolved arsenic were detected in each sample; 

however, only the concentrations detected in the groundwater sample collected at MW-101(S) exceeded 

the preliminary cleanup level. 

Field parameters were measured during sample purging and are presented in Table 8.  ORP was 

negative, indicating reduced groundwater conditions. 

 

6.2.3 WASTE CHARACTERIZATION 

Waste characterization samples were collected from the SPL Area and Rod Mill Area Closed 

Landfill to characterize material that may be removed from these portions of the Site if removal and 

offsite disposal is selected as a remedial action.   

 

6.2.3.1 SPL Area Waste Characterization Analytical Results 

To evaluate disposal options for the waste material in the SPL Area if removal and offsite 

disposal is selected as a remedial action, waste characterization samples were collected from four test pit 

locations, SPL-MA33, SPL-MA37, SPL-MA39, and SPL-MA41 (Figure 9).  The samples were analyzed 

for the constituents for which criteria are available under the land disposal restrictions.  The analytical 

results are presented in Table 9.  PAHs, total and TCLP metals, as well as cyanide, post-chlorination 

cyanide, and fluoride were detected in all of the waste characterization samples. 

 

6.2.3.2 Rod Mill Area Closed Landfill Waste Characterization Analytical Results 

Waste characterization samples were collected from three test pits, RM-LF30, RM-LF31, and 

RM-LF32 located within the Rod Mill Area Closed Landfill (Figure 13) and analyzed for cPAHs, diesel- 

and motor oil-range petroleum hydrocarbons, PCBs, vinyl chloride, and metals (arsenic, chromium, 

copper, lead, mercury, and zinc).  The analytical results are summarized in Table 10.  The analytical 
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results were compared to various screening levels to determine the options for disposal of the waste 

material in a municipal solid waste landfill if removal and offsite disposal is selected as a remedial action.  

These screening levels are presented in Table 10.  None of the detected constituents exceed the screening 

levels. 

Within the Rod Mill Area Closed Landfill, at test pit RM-LF32, diesel- and motor oil-range 

petroleum hydrocarbons are present in the waste material.  PCBs, cPAHs, and some metals were detected 

in the all of the waste characterization samples but at concentrations below the waste disposal criteria.  

Vinyl chloride and arsenic were not detected in any of the samples. 
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7.0 NATURE AND EXTENT OF CONTAMINATION 

The nature and extent of contamination within the SPL Area, the Rod Mill Area Closed Landfill, 

and the Former Log Yard Area is discussed in this section based on the results of chemical testing and 

observations of soil, groundwater, and waste characterization samples collected during and prior to the 

RI.   

 

7.1 SPL AREA 

The results of the RI combined with the results from the 2008 supplemental investigation, earlier 

SPL Area investigations, and an investigation conducted in late 2008 as part of the of the now-cancelled 

Blair Hylebos Peninsula Terminal Redevelopment Project, were used to evaluate the nature and extent of 

waste materials present in and adjacent to the SPL Area subsurface and to evaluate the nature and extent 

of impact to soil and groundwater by these waste materials. 

 

7.1.1 WASTE MATERIAL 

Process wastes (including SPL and other carbon-containing material) are present in the upper 0.5 

to 4.5 ft of soil within and immediately adjacent to the SPL Area.  Test pits where waste material was 

observed and the lateral extent of waste material are shown on Figure 30.  In general, the black carbon 

waste is present in the upper 2.5 ft and the layer containing black carbon waste is typically no more than 

2 ft thick.  Explorations where the black carbon waste was observed at depths greater than 2.5 ft BGS 

include test pits SPL-MA9 -MA10, -MA11, -MA12, -MA25, -MA26, and -MA29.  The depths of waste 

material are illustrated in SPL Area geologic profiles shown on Figures 15, 16, and 17.  The cross section 

locations are shown in plan view on Figure 14. 

For each depth interval in which waste material was observed in the 2008 supplemental 

investigation test pits and the RI test pits, the percent black carbon waste relative to soil and other waste 

materials was estimated.  The estimated percent of black carbon waste ranged from less than 5 percent at 

test pit SPL-MA10A to 75 percent at test pit SPL-MA19; however, black carbon waste generally 

constituted 50 percent or less of the soil/waste mixture.  The estimated percentages of black carbon waste 

and the depth intervals where black carbon waste was observed are summarized in Table 4. 

Other waste materials observed in SPL Area subsurface include concrete, refractory brick (also 

recorded as cooker brick on logs for explorations conducted prior to the 2008 supplemental investigation), 

and metal.  A greenish-gray material, likely synthetic cryolite, with a moderate chemical odor was 

encountered at test pit SPL-MA29.  Other green-gray material was reportedly observed at test pits 

SPL-MA5 and -MA10.  Layers of white material, likely aluminum oxide (alumina), were reportedly 

observed at test pits SPL-MA4, -MA12, and -MA13.  A test pit (SPL-MA32) excavated adjacent to test 
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pit SPL-MA13 during the RI did not encounter the layer of white material (aluminum ore) suggesting that 

the extent of the white material is limited.  A small amount of coal tar was encountered in addition to the 

black carbon waste at test pit SPL-MA28 and was also encountered in the black carbon waste at test pit 

SPL-MA29.  Petroleum coke fragments imbedded in the black carbon waste were observed at test pits 

SPL-MA4A and SPL-MA29.  The locations, depth intervals, and percent volume of these other waste 

materials are summarized in Table 4. 

Analytical results for four samples of the SPL Area waste material show that cyanide, a 

contaminant associated with SPL, and PAHs, typically associated with other wastes including duct dust 

and gutter dust, are present in the waste material.  The concentration of cyanide in the waste material is 

variable and ranges from 0.703 mg/kg to 22.9 mg/kg.     

 

7.1.2 SOIL QUALITY 

The evaluation of the nature and extent of contaminated soil in the SPL Area is based primarily 

on the analytical results for 19 soil samples collected below the waste material during the 2008 

supplemental investigation and the RI and a comparison of the analytical results to preliminary cleanup 

levels.  The soil sample locations are shown on Figure 9.  The comparison, presented in Table 5, shows 

cyanide is not present in soil below the waste material at concentrations above the preliminary cleanup 

levels, but cPAHs are present in the soil at concentrations above the preliminary cleanup levels at some 

locations. 

 

7.1.2.1 Soil Within the SPL Area 

Analytical results for nine soil samples collected from depths of 0.5-1.0 ft below the waste 

material and one soil sample collected from a depth greater than 1 ft below the waste material indicate 

that cyanide is not present in soil below the carbon-containing material at concentrations exceeding the 

preliminary cleanup levels.  Twelve soil samples collected from depths of 0.5-1.0 ft below the waste 

material and seven soil samples collected from depths greater than 1 ft below the waste material were 

analyzed for cPAHs.  cPAH concentrations met preliminary cleanup levels in all but three samples.  

cPAHs were present at concentrations exceeding the preliminary soil cleanup levels protective of marine 

surface water but below the preliminary cleanup level protective of direct human contact in two of the soil 

samples collected from below the waste material in 2008.  The samples were collected at test pit depths of 

2.5 ft and 0.75 ft below the waste material at test pits SPL-MA20 and SP-MA28, respectively.  cPAH 

concentrations in two soil samples collected during the RI at test pit SPL-MA40, which was located 

adjacent to test pit SPL-MA28, met the preliminary cleanup levels.  One soil sample collected at a depth 

of 0.5-1.0 ft below the waste material at test pit MA-41, which was located adjacent to test pit SPL-
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MA20, contained a single cPAH, chrysene, at a concentration slightly exceeding the preliminary cleanup 

level protective of marine surface water but below the preliminary cleanup level protective of direct 

human contact.   

Based on the significantly lower concentrations of cPAHs detected in samples of soil collected 

below the waste material in the RI test pits (SPL-MA40 and SPL-MA41) that were located adjacent to the 

2008 test pits where cPAHs were detected above the preliminary cleanup levels (SP-MA20 and 

SPL-MA28), it appears that the 2008 cPAHs exceedances may have been due to cross-contamination by 

small fragments of carbon-containing material from other locations in the test pit.  The depth of the soil 

samples and the depth of the waste material where the soil sample was collected are shown in Table 5 and 

the SPL Area geologic profiles are presented on Figures 15, 16, and 17.  Cyanide analytical results for 

soil samples are also shown on the geologic profiles. 

 

7.1.2.2 Soil Adjacent to the SPL Area 

The analytical results from six soil samples collected in December 2008 from three locations in 

Taylor Way adjacent to the SPL Area as part of the road/rail/infrastructure (RRI) Blair Hylebos Peninsula 

Terminal Redevelopment Project were also evaluated.  These three soil sample locations (RRI-P-215, 

RRI-P-216, and RRI-P-217) are shown on Figure 9, and the analytical results are shown in Table 11.  

There were no exceedances of the preliminary soil cleanup levels from these samples collected in Taylor 

Way. 

 

7.1.3 GROUNDWATER QUALITY 

The evaluation of impacts to groundwater by the waste materials found in the SPL Area 

subsurface is based on a comparison of analytical results for groundwater samples collected from 

monitoring wells located within, adjacent to, and downgradient of the SPL Area to preliminary 

groundwater cleanup levels.  Groundwater analytical results from the 2008 supplemental investigation 

and RI are presented in Table 6.  The evaluation of impact to groundwater focuses primarily on 

groundwater samples collected during the RI because these results are representative of current 

groundwater quality conditions.  The comparison of the groundwater analytical results to preliminary 

cleanup levels shows that cyanide is present in groundwater below the SPL Area, but the concentrations 

meet the preliminary cleanup levels.  cPAHs are present in the groundwater below the SPL Area at 

concentrations exceeding the preliminary cleanup levels; however, concentrations of cPAHs above the 

preliminary cleanup levels are not migrating off Site. 
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7.1.3.1 Groundwater Below the SPL Area 

Based on the RI groundwater analytical results, WAD cyanide concentrations in the shallow 

groundwater below the SPL Area meet the preliminary cleanup levels.  cPAHs are present in the shallow 

groundwater below the SPL Area at concentrations exceeding the preliminary cleanup level at one 

location, monitoring well MW-F(S), but, as discussed in Section 7.3.2, these chemicals do not appear to 

be migrating off the Site at concentrations above the preliminary groundwater cleanup levels.  The cPAHs 

that exceeded the preliminary cleanup locations at well MW-F(S) are chrysene and total 

benzofluoranthenes.  These cPAHs also exceeded the preliminary cleanup levels in shallow groundwater 

at monitoring well MW-F(S) during the 2008 supplemental investigation.  A comparison of the cPAH and 

WAD cyanide concentrations detected at well MW-F(S) in 2008 to the concentrations detected at this 

well during the RI does not show a clear trend of decreasing concentrations over the past 4 years, but a 

comparison of the recent WAD cyanide concentrations to historical concentrations (provided in Table 26 

of the Compilation Report) shows that WAD cyanide concentrations have decreased significantly over a 

20-year period. 

 

7.1.3.2 Shallow Groundwater Downgradient 

Groundwater elevation contours in the SPL Area shallow aquifer, based on monitoring on 

March 1, 2012, are shown on Figure 22 and indicate that groundwater flow direction is to the northeast 

toward the Hylebos Waterway.  WAD cyanide and cPAHs were not been detected in the downgradient 

well MW-C(S) at concentrations above the preliminary groundwater cleanups during the RI or the 2008 

supplemental investigation.   

 

7.1.3.3 Intermediate Aquifer Downgradient of the SPL Area 

As discussed in the Compilation Report, groundwater in the intermediate aquifer within the SPL 

Area is no longer being impacted by historical smelter operations or the presence of process wastes in the 

subsurface.   

 

7.2 ROD MILL AREA CLOSED LANDFILL 

The results of the RI combined with the results from the 2008 supplemental investigation were 

used to evaluate the nature and extent of waste materials present in the Rod Mill Area Closed Landfill 

subsurface and to evaluate the nature and extent of impact to soil and groundwater by these waste 

materials. 
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7.2.1 WASTE MATERIALS 

Waste materials consisting of black carbon waste (including anode fragments, petroleum coke, 

coal, and coal tar pitch), white waste (aluminum oxide and synthetic cryolite) and to a lesser extent 

concrete, refractory brick, wood, and rebar are present mixed with soil in an area approximately 240 ft by 

180 ft.  The approximate limits of the waste material are shown on Figure 13.  The depth of the waste 

material varies but waste material is typically encountered in soil at depths ranging up to 4.5 to 9.5 ft 

below ground surface (BGS).   

The size of the black carbon waste and concrete ranges from gravel-sized fragments to cobble- 

and boulder-sized rubble.  At some locations (LF21, LF22, LF28, and LF29), the pieces of the black 

carbon waste and/or concrete were too large to remove with the excavator, indicating that anode butts and 

demolition debris are present.  At these locations, the vertical extent of waste materials was estimated.  

For each depth interval in which waste material was observed in a 2008 supplemental investigation or RI 

exploration, the percent of black carbon waste relative to other fill materials and/or soil was estimated.  

The estimated percent of black carbon waste ranged from less than 5 percent at test pit LF24 to 75 percent 

at soil boring MW-6(I).  The estimated percentage of black carbon waste and the depth intervals where 

black carbon waste were observed are summarized in Table 12.  The locations where other types of waste 

material were observed and the depth intervals of these wastes are also summarized in Table 12. 

 

7.2.2 SOIL QUALITY 

The evaluation of the nature and extent of soil impacted by waste materials present in the closed 

landfill is based on the analytical results for the five soil samples collected below the waste material at 

soil borings MW-6(S) and MW-6(I) during the 2008 supplemental investigation, soil samples collected 

from the depth intervals where waste material was encountered at two previous investigation test pits 

located within the closed landfill (LF9 and LF10), and from the upper 4 or 5 ft of soil at three previous 

investigation test pits located just outside the limits of the closed landfill (LF1, LF4, and LF7).  The 

evaluation includes comparison of the soil analytical results to the preliminary cleanup levels.  Based on 

this comparison, cPAHs and diesel-range petroleum hydrocarbons are present in the fill material below 

the landfill waste at concentrations above the preliminary cleanup levels.  cPAHs are also present in the 

native material below the landfill at concentrations above the preliminary cleanup levels. 

 

7.2.2.1 Fill Material Located Below the Waste Material 

Fill material is present directly below the waste material to a depth of approximately 9.5 ft BGS.  

Concentrations of cPAHs exceed the preliminary cleanup levels protective of human direct contact and 

marine surface water in the soil sample collected from 5.5 ft BGS at soil boring MW-6(S) and in the soil 



8/22/12  P:\118\032\020\FileRm\R\RI-FS\Final\082212 Final_Kaiser RI-FS_Rpt.docx LANDAU ASSOCIATES 

7-6 

samples collected from 7 and 9 ft BGS at soil boring MW-6(I).  Concentrations of diesel-range petroleum 

hydrocarbons in these three samples also exceed the preliminary cleanup level based on MTCA Method 

A.  Analytical results for samples collected from the fill material below the waste material and a 

comparison of the analytical results to the preliminary cleanup levels is shown in Table 13.  

 

7.2.2.2 Native Soil Underlying the Fill Material 

Diesel-range petroleum hydrocarbons at concentrations exceeding the preliminary cleanup level 

are not present in the native soil underlying the fill material.  cPAHs were detected in the native soil but 

the concentrations are protective of human direct contact based on an industrial land use.  The cPAH 

concentrations do exceed preliminary cleanup levels protective of marine surface water; however, based 

on the concentration of cPAHs in groundwater samples from wells downgradient of the landfill 

[MW-3(S), MW-4(S), MW-7(S), and MW-8(S)], cPAHs above the preliminary groundwater cleanup 

levels are not migrating off the Site.  Analytical results for samples collected from the native soil below 

the fill material and a comparison of the analytical results to the preliminary cleanup levels are shown in 

Table 13. 

 

7.2.2.3 Soil Samples Collected Within the Waste Material Zone 

In 2003, soil samples were collected from two test pits (LF9 and LF10) and one soil boring 

(DPT3) located within the closed landfill from depth intervals that contained waste material.  Analytical 

results for the soil samples are provided in Appendix E.  Concentrations of cPAHs exceed the preliminary 

cleanup levels developed for protection of human direct contact and marine surface water.  The 

concentrations of motor oil-range petroleum hydrocarbons detected in the samples collected from test pits 

LF9 and LF10 and the concentration of diesel-range petroleum hydrocarbons detected in the sample 

collected from test pit LF9 exceed the preliminary cleanup levels.  Neither total nor WAD cyanide were 

detected in any of the 2003 soil samples. 

 

7.2.2.4 Soil Samples Located Adjacent to the Closed Landfill 

In 2003, soil samples were collected from three test pits (LF1, LF4, and LF7) located outside but 

adjacent to the closed landfill.  Analytical results for the soil samples are provided in Appendix E.  No 

constituents were detected at concentrations above preliminary cleanup levels. 

 

7.2.3 GROUNDWATER QUALITY 

The evaluation of impacts to groundwater by the waste materials in the Rod Mill Area Closed 

Landfill is based on a comparison of 2008 and RI analytical results for groundwater samples collected 
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from monitoring wells located within, upgradient, and downgradient of the Rod Mill Area Closed 

Landfill to the preliminary groundwater cleanup levels.  The comparison, presented in Table 7, shows 

some exceedances of the preliminary cleanup levels but not in groundwater downgradient of the Rod Mill 

Area Closed Landfill, as described below. 

 

7.2.3.1 Shallow Aquifer Groundwater  

The waste material in the landfill has impacted shallow groundwater directly below the landfill 

but the impacts are not observed downgradient of the landfill.  Diesel-range petroleum hydrocarbons, 

cPAHs, and other contaminants (vinyl chloride, PCBs, arsenic, copper, lead, mercury, and zinc) were 

detected at concentrations exceeding the preliminary cleanup levels in shallow groundwater within the 

Rod Mill Area Closed Landfill in 2008.  During the RI, fewer constituents (cPAHs, PCBs, and arsenic) 

were detected in shallow groundwater directly below the Rod Mill Area Closed Landfill at concentrations 

exceeding the preliminary cleanup levels.  cPAHs and PCBs were not detected at concentrations above 

the preliminary cleanup levels in shallow groundwater downgradient of the landfill during the 2008 

supplemental investigation or during the RI.  Arsenic and copper were detected in the shallow 

groundwater at concentrations above the preliminary cleanup levels in groundwater downgradient of the 

landfill during previous investigations but were not detected at concentrations above the preliminary 

cleanup levels in groundwater downgradient of the landfill during the RI.  Based on these results, 

groundwater contaminants from the closed landfill are not migrating off Site.  A comparison of the 2008 

supplemental investigation analytical results to the RI analytical results indicates that the concentrations 

of constituents detected in the shallow aquifer groundwater below the landfill decreased over a 4-year 

period. 

 

7.2.3.2 Intermediate Aquifer Groundwater 

The waste material in the landfill has only slightly impacted groundwater in the intermediate 

water-bearing zone directly below the landfill.  cPAHs, PCBs, and arsenic were detected at concentrations 

above the preliminary cleanup levels in the intermediate aquifer below the Rod Mill Area Closed Landfill 

during the 2008 supplemental investigation but only total and dissolved arsenic were detected at 

concentrations above the preliminary cleanup levels during the RI.  Except for total arsenic at well 

MW-4(I), these constituents have not been detected at concentrations above the preliminary cleanup 

levels in the intermediate aquifer at locations downgradient of the landfill.  The concentration of total 

arsenic (8.6 µg/L) in the groundwater sample collected at downgradient well MW-4(I) during the RI 

slightly exceeded the preliminary cleanup level of 8.0 µg/L.  The dissolved arsenic concentration 

(7.3 µg/L) for this sample was below the preliminary cleanup level, indicating that filtering the samples 
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prior to analysis may remove particulates entrained in the sample and that the total arsenic result may be 

elevated due to particulate matter.  The total chromium concentration reported during the 2008 

supplemental investigation was initially compared to a conservative cleanup level for chromium based on 

hexavalent chromium.  During the RI, all of the intermediate groundwater monitoring well samples were 

analyzed for hexavalent chromium and it was not detected in any sample, therefore the preliminary 

cleanup level for total chromium is based on chromium III. 

 

7.3 FORMER LOG YARD AREA 

The results of the RI combined with the results from previous investigations were used to 

evaluate the nature and extent of contamination in the Former Log Yard Area.  The evaluation includes 

comparison of the results to the preliminary cleanup levels.  Analytical results for soil samples collected 

during previous investigations and comparison of the results to the preliminary cleanup levels are shown 

in Tables 14 and 15.  Analytical results for groundwater samples collected during previous investigations 

and the RI and a comparison of the results to the preliminary cleanup levels are shown in Tables 16 and 8, 

respectively.  

 

7.3.1 SOIL QUALITY 

As mentioned in Section 2.4, wood waste and slag was removed and the Former Log Yard Area 

was capped with clean soil fill material.  Currently, there is approximately 4 to 8 ft of clean fill over any 

remaining residual slag. Below any remaining residual slag, fill materials consisting of poorly graded 

sand and dense gravel with sand and silt are present.  Native material was reported as encountered at a 

depth prior to capping of approximately 10 ft BGS, except at one previous exploration, boring B9, located 

on the northern portion of the area, where native material was noted at 2.5 ft BGS.  Current depth to 

native material is likely to be up to 17 ft BGS. 

Analytical results for soil samples collected in the upper foot of soil during previous 

investigations conducted prior to waste removal and placement of the clean cap material indicate that soil 

in the Former Log Yard Area contained copper and zinc at concentrations exceeding the preliminary 

cleanup levels for the protection of groundwater.  Concentrations of copper and zinc do not exceed 

preliminary cleanup levels protective of direct contact and concentrations of these metals in groundwater 

are below preliminary groundwater cleanup levels (discussed below), which demonstrates that soil 

concentrations are protective of groundwater and, therefore, are protective of human health and the 

environment.  The results also indicate that arsenic is present in the soil underlying the clean cap material 

at concentrations that exceed the preliminary cleanup level protective of groundwater and direct human 
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contact.  Some or all of the soil represented by these samples may have been removed during removal of 

the wood waste and slag. 

 

7.3.2 GROUNDWATER QUALITY 

Analytical results for groundwater samples collected from direct-push borings during previous 

investigations indicate arsenic is present in shallow groundwater within the Former Log Yard Area at 

concentrations that exceed the groundwater preliminary cleanup levels.  However, the arsenic 

concentrations in groundwater may be biased high due to sampling methods.  Analytical results for three 

shallow groundwater samples collected downgradient of the Former Log Yard Area during the RI indicate 

that concentrations of arsenic above the preliminary cleanup level are not migrating off Site except 

possibly at the northern-most portion of the Site.  The northern-most downgradient well, MW-101(S), 

may intersect groundwater migrating from the adjacent property to the north.  Arsenic is known to be 

present under the cap and in groundwater at the OFA/Pennwalt area adjacent to the northern boundary of 

the Former Log Yard Area and, therefore, the source of arsenic in groundwater at MW-101(S) is likely to 

be offsite.  As indicated in the RI/FS Work Plan, it was anticipated that groundwater at the location of 

MW-101(S) may be impacted by groundwater from the OFA/Pennwalt site; however, alternate locations 

for this well were constrained by planned future infrastructure work. 
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8.0 CONCEPTUAL SITE MODEL 

This section presents a conceptual site model that describes the environmental setting of the Site, 

identifies constituents of concern (COCs) within the six areas on the Site identified in Ecology Agreed 

Order DE-5698, describes which areas currently have sources of contaminants at levels of concern, and 

highlights potential contaminant migration pathways and receptors.   

 

8.1 ENVIRONMENTAL SETTING 

This section describes the geology and hydrogeology of the Site based on information developed 

during previous and RI investigations at the Site.  The lithology of the soil beneath the Site is well 

documented to a depth of about 100 ft based on data developed from borings, test pits, and soil probes 

installed since 1947.  Information regarding deeper zones is limited although facility production wells 

drilled to depths of approximately 800 ft to 1,000 ft BGS were artesian.  Geologic units beneath the Site 

from shallowest to deepest have been defined as follows (Dames & Moore 1985): 

 Unit A:  Fill materials 

 Unit B:  Mudflat deposit, sandy to clayey silt 

 Unit C:  Fine to coarse silty sand 

 Unit D:  Sandy or clayey silt 

 Unit E:  Fine to coarse sand with occasional silt. 

Descriptions of Unit A, Unit B, Unit C, Unit D, and Unit E are provided below. 

 

8.1.1 GEOLOGIC UNIT A 

Fill materials are encountered from the surface to depths ranging from approximately 5 ft to 

greater than 15 ft.  Portions of the Site have been filled with hydraulically dredged sand and silt (Rod Mill 

Area and along west margins of the Site); wet scrubber sludge (west-central former impoundments); silt, 

sand, and gravel materials imported from offsite (original smelter complex and elsewhere); and more 

recently, Blair Waterway dredged silt and sand placed as structural fill over approximately 80 of the 96 

acres.   

Groundwater is present in this fill material (Unit A) across most of the Site.  The base of Unit A 

(shallow water-bearing zone) is at, or slightly below, the mean high water level in the Hylebos and Blair 

Waterways (Landau Associates 1987).  An evaluation of groundwater levels in the vicinity of the SPL 

Area indicates shallow groundwater is influenced by tidal actions in the waterways (Landau Associates 

2004).  Based on groundwater levels measured during the RI and groundwater levels measured as part of 

the west scrubber sludge management area monitoring (Landau Associates 2011b), groundwater 
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elevations for shallow groundwater in the SPL, Rod Mill, and Former Log Yard Areas indicate 

groundwater flow within Unit A in the eastern portion of the Site is to the east/northeast toward the 

Hylebos Waterway.  Recharge to the shallow water-bearing zone is mainly through infiltration of 

precipitation in unpaved areas (Landau Associates 1987). 

 

8.1.2 GEOLOGIC UNIT B 

Geologic Unit B comprises the uppermost layer of native soil and is typically soft mudflat 

deposits consisting of predominantly sandy to clayey organic silt with minor peat, woody debris, and shell 

fragments.  Unit B is a confining unit separating the shallow aquifer in Unit A and the intermediate 

aquifer in Unit C (discussed below).  The upper surface of this layer varies in elevation, probably because 

of surface drainages previously located throughout the tideflats (Bortleson et al. 1980). 

 

8.1.3 GEOLOGIC UNIT C 

Geologic Unit C comprises the sandy deltaic sediments underlying Unit B and is identified as the 

intermediate aquifer.  The sands are described as fine to coarse and occasionally silty (Dames & Moore 

1985).  The thickness of this unit ranges from 3.5 to 38 ft (Dames & Moore 1985).  Groundwater in this 

unit is the deepest water-bearing zone that has been impacted by waste materials in the SPL or Rod Mill 

Closed Landfill Areas.  Similar to groundwater in the shallow aquifer, groundwater within Unit C is 

influenced by tidal actions in the waterways and, based on groundwater levels measured during the 2008 

supplemental investigation, the RI, and earlier investigations, groundwater within Unit C below the SPL 

Area and the Rod Mill Area flows east/northeast toward the Hylebos Waterway.  During the RI, however, 

intermediate groundwater flow direction in the southern portion of the Rod Mill Area Closed Landfill was 

to the east/southeast.  Groundwater flow in this unit in other portions of the property is to the west toward 

the Blair Waterway and Commencement Bay (Landau Associates 2011b).   

 

8.1.4 GEOLOGIC UNIT D 

Geologic Unit D comprises the low permeability layer below the intermediate aquifer (Unit C).  

This low permeability layer consists of sandy silt or clayey silt deltaic sediments (Dames & Moore 1985).  

The thickness of this unit ranges from 3 to 32 ft (Dames & Moore 1985). 

 

8.1.5 GEOLOGIC UNIT E 

Geologic Unit E consists of alternating layers of silts and sands below Unit D that extend to a 

depth of at least 120 ft BGS (Dames & Moore 1985).  Unit E is identified as the deep aquifer. 

Groundwater in this aquifer is also tidally influenced and, based on an evaluation of groundwater levels in 



8/22/12  P:\118\032\020\FileRm\R\RI-FS\Final\082212 Final_Kaiser RI-FS_Rpt.docx LANDAU ASSOCIATES 

8-3 

the vicinity of the SPL Area; the groundwater in this aquifer flows northeasterly toward the Hylebos 

Waterway (Landau Associates 2004).   

 

8.2 CONTAMINANTS AND SOURCES 

As described in Section 2.0, the Site is approximately 96 acres.  Although the Department of 

Defense and Kaiser Aluminum operated the aluminum production facility for over 60 years, most of the 

materials handled and the waste streams produced, other than SPL, were of limited solubility and 

mobility.  After closure of the aluminum production facility, the Port demolished it, shipped tons of waste 

to approved disposal or treatment facilities, and placed 2 to 6 ft of clean fill on most of the Site.  The 

Agreed Order for the Site identified six remaining areas, totaling about 29 acres, where further 

investigation was required.  Cleanup of three of these areas, the Rod Mill Former Demister Oil Area; Rod 

Mill Former Stormwater Ditch, South and East Sides; and the Former Rectifier Yard Area; has already 

been completed.     

The Agreed Order identified the COCs for the six areas as PAHs, petroleum hydrocarbons, PCBs, 

metals, and cyanide.  However, based on the evaluation of the RI data, only some of these constituents 

remain as COCs in the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area.  A 

constituent remains a COC for a specific area if it is present in that area at a concentration exceeding the 

preliminary cleanup level.   

The COCs for the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area 

are as follows: 

 SPL Area: cPAHs (chrysene and benzofluoranthenes).  Chrysene is present in soil at one 
location, and chrysene and benzofluoranthenes are present in shallow groundwater at 
concentrations exceeding the preliminary screening levels.  Although cyanide was historically 
present in shallow groundwater below the SPL Area at concentrations exceeding screening 
levels, cyanide concentrations in the shallow groundwater in this area have decreased to 
concentrations that meet the preliminary cleanup levels.  

 Rod Mill Area Closed Landfill: cPAHs, PCBs, arsenic, and diesel- and motor oil-range 
petroleum hydrocarbons.  cPAHs and diesel- and motor oil-range petroleum hydrocarbons are 
present in the soil at concentrations exceeding the preliminary cleanup levels. cPAHs, diesel- 
and motor oil-range petroleum hydrocarbons, vinyl chloride, PCBs, and metals (arsenic, 
chromium, copper, lead, mercury, and zinc) were present in the shallow groundwater below 
the landfill at concentrations exceeding screening levels protective of human health and the 
environment in 2008, but only cPAHs, PCBs, and arsenic were detected in the shallow 
groundwater below the landfill at concentrations above the preliminary cleanup levels during 
the RI.  Only arsenic was detected in intermediate zone groundwater below the landfill at 
concentrations exceeding the preliminary cleanup levels during the RI.  Arsenic was the only 
contaminant detected in shallow and intermediate zone groundwater downgradient of the 
landfill at concentrations greater than preliminary cleanup levels during the RI.  
Downgradient wells with arsenic exceedances are located near the fenceline, but the actual 
property line is 30 to 40 ft east of the fenceline.   
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 Former Log Yard Area: Metals.  Arsenic is present in soil and groundwater at concentrations 
exceeding the preliminary cleanup levels.  Copper and zinc are also present in soil at 
concentrations exceeding the preliminary cleanup levels for protection of groundwater, but, 
based on an empirical demonstration, the concentrations of these metals in soil are protective 
of human health and the environment. 

Current potential sources for the contaminants detected at concentrations exceeding the 

preliminary cleanup levels in the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard 

Area include the following: 

 Buried process waste materials such as SPL, rubble from unused cathodes, anodes, coal tar 
pitch, petroleum coke, coal, aluminum ore, synthetic cryolite, and duct dust.  Several of these 
wastes look similar and, for the purposes of this report, are classified as black carbon waste.  
Black carbon wastes are present in the subsurface in the SPL Area and the Rod Mill Area 
Closed Landfill (Note:  SPL and duct dust are not known to have been disposed of at the Rod 
Mill Area Closed Landfill). 

 Miscellaneous materials used and disposed of at the Rod Mill Area Closed Landfill also 
include, but are not limited to:  used refractory materials, brick, mortar, concrete (as 
construction rubble), wood (as lumber and other forms), rubber and plastic products, rain 
gutter dust, floor/road sweepings, and general trash.  

 Residual slag used as road ballast in the Former Log Yard Area. 

 

8.3 POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS 

The impacted media at the Site are soil and groundwater.  The Site COCs are not known to have 

impacted surface water on or near the Site.  As discussed in Section 5.1.2.1, potential receptors of Site 

contaminants could be humans and aquatic organisms.  The potential human health exposure pathways 

for Site soil are incidental ingestion and dermal contact with constituents in Site soil, and exposure 

through inhalation of soil contaminants (as particulates) that have migrated to air as windblown or 

fugitive dust. 

Because Site groundwater is not considered a potential source of drinking water, the only 

potential for groundwater to impact human health and the environment is potential migration of 

contaminants in groundwater to surface water.  Potential receptors for the groundwater to surface water 

migration pathway include:  1) benthic organisms present in sediment affected by Site groundwater; 

2) higher trophic level organisms in the food chain (e.g., foraging fish, aquatic birds, marine mammals, etc.) 

that prey on benthic organisms; and 3) humans who may ingest fish and benthic organisms.   
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9.0 FEASIBILITY STUDY 

The purpose of this feasibility study (FS) is to develop and evaluate cleanup action alternatives to 

enable appropriate remedial actions to be selected for the remaining three areas of interest at the Site (the 

SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area).  As discussed in Section 

3.0, impacted soil in the Rod Mill Former Demister Oil Area, the Rod Mill Former Stormwater Ditch 

(South and East Sides), and the Former Rectifier Yard Area has been removed and no further remedial 

action is needed in these areas. 

This FS complies with the applicable requirements under MTCA for conducting an FS 

[WAC 173-340-350(8)] and selection of a cleanup action (WAC 173-340-360).  This FS develops and 

evaluates cleanup action alternatives for the SPL Area, the Rod Mill Area Closed Landfill, and the 

Former Log Yard Area (collectively referred to in subsequent sections of this report as the three cleanup 

action areas) where detected concentrations of COCs exceed soil or groundwater preliminary cleanup 

levels.   

The alternatives considered for the three cleanup action areas are described and screened in the 

following sections, and the cleanup actions that are identified as being reasonable options for the Site are 

compared against MTCA requirements to demonstrate compliance.  The Port’s preferred cleanup action 

alternative for each of the three areas is discussed in Section 9.7. 

 

9.1 IDENTIFICATION OF AREAS AND VOLUMES OF MEDIA THAT REQUIRE 
REMEDIAL ACTION 

As discussed in Section 7.0, the Site contains three cleanup action areas where detected 

concentrations of COCs exceed soil or groundwater preliminary cleanup levels.  The areas and volumes 

of the impacted media are summarized in the following sections.   

 

9.1.1 SPL AREA 

In order to estimate the areas and volumes of SPL zone material and associated contaminated soil 

that exceed preliminary cleanup levels and require remedial action, the SPL Area was divided into three 

areas (A, B, and C) based on different average thicknesses of SPL zone material found in those areas.  

The approximate boundaries of areas A, B, and C are shown on Figure 31.  Area A is approximately 

55,800 ft2 and has an average SPL zone thickness of 1.5 ft.  Area B is approximately 22,300 ft2 and has an 

average SPL zone thickness of 2.6 ft.  Area C is approximately 7,600 ft2 and has an average SPL zone 

thickness of 0.5 ft.  The combined volume of SPL zone material in areas A, B, and C, excluding soil 

directly above and below the material, is approximately 5,440 cubic yards (yd3).  Backup information for 

these estimates is included in Table 17.  



8/22/12  P:\118\032\020\FileRm\R\RI-FS\Final\082212 Final_Kaiser RI-FS_Rpt.docx LANDAU ASSOCIATES 

9-2 

If the SPL zone material were to be excavated, it is estimated that the volume excavated would 

need to include the overlying soil and up to an additional 0.5 ft of underlying soil.  Thus, the estimated 

total volume of SPL zone material that would need to be excavated is currently assumed to be 

approximately 9,400 yd3 (see Table 17).  However, if there are areas where overlying soil can be feasibly 

identified and separated from the SPL zone material, it may be managed together with soil from below the 

SPL zone material.   

There are localized areas of soil contamination beneath the SPL zone material.  It is currently 

assumed that approximately 500 yd3 of contaminated soil beneath the SPL zone material would need to be 

excavated in addition to the 9,400 yd3 of SPL zone material. 

As described in Section 7.0, the extent of impacts to soil and groundwater by the SPL zone 

material appears to be limited.  Historical data trends demonstrate that concentrations of WAD cyanide 

have been decreasing over time in SPL Area groundwater samples and, as shown in Table 6, 

concentrations of cPAHs are less than the preliminary cleanup levels.  Concentrations of cyanide and 

cPAHs above the preliminary groundwater cleanup levels do not appear to be migrating off the Site.  The 

2012 results indicate that leaching of cPAHs and cyanide from the waste material or soil to groundwater 

is not causing migration of cPAHs or cyanide to marine surface water.  For this reason, groundwater 

cleanup actions have been determined to be unnecessary and cleanup action alternatives will focus solely 

on SPL zone materials.  However, groundwater monitoring will be considered in the assembly and 

evaluation of the soil cleanup action alternatives. 

 

9.1.2 ROD MILL AREA CLOSED LANDFILL 

For the Rod Mill Area Closed Landfill, if the waste material were to be excavated, it is currently 

assumed that the volume excavated would need to include surface soil and up to a 1-ft thick zone of soil 

beneath the waste material.  The approximate boundary of the Closed Landfill cleanup action area is 

shown on Figure 32.  The waste material forms an irregular shape within the closed landfill area (see 

cross section locations and profiles on Figures 18 through 21).  Because waste is found relatively close to 

the surface in the closed landfill area, it is assumed that soil above the waste material will be excavated 

and disposed offsite.  Trying to effectively identify, separate, and remove this overburden from the waste 

material is not currently assumed to be a cost-effective approach for the Rod Mill Area Closed Landfill.  

To calculate the volume of waste material to be excavated, an average surface area was calculated from 

the lengths of waste in Profiles A-A’ and B-B’ (39,000 ft2) and multiplied by the total depth of the waste 

material plus the 1 ft of underlying soil (8.5 ft).  The estimated total volume of Closed Landfill waste that 

would need to be excavated is currently assumed to be approximately 12,300 yd3 (see Table 18).   
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The waste material in the closed landfill has impacted shallow groundwater directly below the 

landfill, but the impacts are not observed downgradient of the landfill.  Few constituents (cPAHs, PCBs, 

and arsenic) were detected during the RI in shallow groundwater directly below the Rod Mill Area Closed 

Landfill at concentrations exceeding the preliminary cleanup levels.  Arsenic and copper were detected in 

the shallow groundwater at concentrations above the preliminary cleanup levels in groundwater 

downgradient of the landfill during previous investigations, but were not detected at concentrations above 

the preliminary cleanup levels in groundwater downgradient of the landfill during the RI.  The waste 

material in the landfill has only slightly impacted groundwater in the intermediate water-bearing zone 

directly below the landfill; only total and dissolved arsenic were detected during the RI at concentrations 

above the preliminary cleanup level.  Although total arsenic was detected at a concentration slightly 

above the preliminary cleanup level in one downgradient well, the concentration of dissolved arsenic was 

less than the preliminary cleanup level in all three downgradient wells.  Waste removal and associated 

soil excavation in the Closed Landfill will remove the potential sources of contamination to the 

groundwater aquifers and further reduce concentrations of constituents in groundwater.  For this reason, 

groundwater cleanup actions have been determined to be unnecessary and cleanup action alternatives will 

focus solely on the Rod Mill Area Closed Landfill waste material and associated soil.  However, 

groundwater monitoring will be considered in the assembly and evaluation of the soil cleanup action 

alternatives.    

 

9.1.3 FORMER LOG YARD AREA  

As discussed in Sections 2.4 and 7.3, wood waste and slag was removed and the Former Log 

Yard Area was capped with approximately 4 to 8 ft of clean soil fill material; these previous soil cleanup 

and filling activities were conducted with Ecology’s concurrence.  The capped area is shown on Figure 

33.  Below any remaining residual slag, fill materials consisting of poorly graded sand and dense gravel 

with sand and silt are present.  While there were concentrations of copper and zinc in soil at 

concentrations exceeding the preliminary cleanup levels for the protection of groundwater, the 

concentrations do not exceed preliminary cleanup levels protective of direct contact, and concentrations 

of these metals in groundwater are below preliminary cleanup levels.  Concentrations of arsenic in soil 

samples collected prior to waste removal and capping of the area exceed preliminary cleanup levels.  This 

soil, if still present, has been capped.  Results from downgradient wells indicate that arsenic in 

groundwater is not migrating offsite at concentrations above the preliminary screening levels except 

possibly at the northwest corner of the Site where groundwater is likely to be impacted by arsenic from 

the adjacent OFA/Pennwalt site.  This demonstrates that residual concentrations of COCs in soil are 

protective of groundwater and, therefore, are protective of human health and the environment.   
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Because wood waste and slag was previously removed and the current clean soil cap over the 

Former Log Yard Area is adequately protective, no soil requiring remedial action remains at the Former 

Log Yard Area.  Groundwater cleanup actions have been determined to be unnecessary at this time and 

the cleanup action for the Former Log Yard Area will focus solely on groundwater monitoring. 

 

9.1.4 DESIGNATION OF POINT OF COMPLIANCE 

As discussed in Section 5.2, the point of compliance is the point or points where the cleanup 

levels must be attained.  The point of compliance where soil cleanup levels protective of direct human 

contact must be attained is throughout the site from the ground surface to 15 ft BGS.  The 15 ft BGS point 

of compliance for soil is not expected to impact or limit the scope of the remedial actions selected for the 

three cleanup action areas at the Site. 

Because groundwater at the Site is near, and discharges to, marine water, and is unsuitable as a 

drinking water source, the proposed conditional point of compliance for groundwater for protection of 

surface water quality is the Site boundary.   

 

9.2 REMEDIAL ACTION OBJECTIVES 

Remedial action objectives (RAOs) define the goals of the cleanup that must be achieved to 

adequately protect human health and the environment.  RAOs must address all affected media, and a 

cleanup alternative must achieve all RAOs to be considered a viable cleanup action.  RAOs can be either 

action-specific or media-specific.  Action-specific RAOs are based on actions required for environmental 

protection that are not intended to achieve specific chemical criteria.  Media-specific RAOs incorporate 

the preliminary cleanup levels developed in Tables 2 and 3.  Based on the characterization of Site 

conditions presented in Section 7.0 and the preliminary cleanup levels developed in Section 5.0 and 

presented in Tables 2 and 3, the action-specific and media-specific RAOs identified for the three cleanup 

action areas at the Site consist of:  

 RAO-1:  Prevent direct human contact with soil containing contaminants from the Site at 
concentrations greater than the direct contact preliminary soil cleanup levels.  RAO-1 applies 
to the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area.  

 RAO-2:  Prevent groundwater containing contaminants from the Site at concentrations 
greater than the preliminary groundwater cleanup levels from migrating offsite.  RAO-2 is 
applicable at the conditional point of compliance at the Site boundary. 

Each of these RAOs can be achieved by preventing exposure to the contaminated media through 

containment and monitoring, or through treatment or removal of the contaminated media (soil or 

groundwater).  Each of the cleanup action alternatives described in Section 9.5 achieves these two RAOs 

and meets all of the MTCA threshold requirements (described in Section 9.6); each alternative is, 
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therefore, a viable cleanup alternative under MTCA.  The degree to which each cleanup action alternative 

meets the threshold requirements and other requirements listed in WAC 173-340-360(2) will be 

determined by applying the specific evaluation criteria identified in the MTCA (Section 9.6). 

 

9.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

In accordance with MTCA, all cleanup actions conducted under MTCA must comply with 

applicable state and federal laws [WAC 173-340-710(1)].  MTCA defines applicable state and federal 

laws to include legally applicable requirements and those requirements that are relevant and appropriate.  

Collectively, these requirements are referred to as applicable or relevant and appropriate requirements 

(ARARs).  This section provides a brief overview of potential ARARs for the cleanup of the SPL Area, 

Rod Mill Area Closed Landfill, and Former Log Yard Area.  The primary ARAR is the MTCA cleanup 

regulation (Chapter 173-340 WAC), especially with respect to the development of cleanup standards and 

procedures for development and implementation of a cleanup under MTCA.  The other primary ARARs 

that may be applicable to the cleanup action include the following: 

 Washington Water Pollution Control Act and the following implementing regulations:  Water 
Quality Standards for Surface Waters (Chapter 173-201A WAC).  These regulations establish 
water quality standards for surface waters of the State of Washington consistent with public 
health and the propagation and protection of fish, shellfish, and wildlife.  These standards are 
used in the development of groundwater cleanup levels for the Site. 

 Washington Hazardous Waste Management Act (Chapter 70.105 RCW) and its implementing 
regulations:  Dangerous Waste Regulations (Chapter 173-303 WAC).  These regulations 
establish a comprehensive statewide framework for the planning, regulation, control, and 
management of dangerous waste.  The regulations designate those solid wastes that are 
dangerous or extremely hazardous to human health and the environment.  The management 
of excavated contaminated soil from the Site would be conducted in accordance with these 
regulations to the extent that any dangerous wastes are discovered or generated during the 
cleanup action. 

 Washington Solid Waste Management Act (Chapter 70.95 RCW) and its implementing 
regulations:  Criteria for Municipal Solid Waste Landfills (Chapter 173-351 WAC).  These 
regulations establish a comprehensive statewide program for solid waste management 
including proper handling and disposal.  The management of excavated contaminated soil 
from the Site would be conducted in accordance with these regulations to the extent that this 
soil could be managed as solid waste instead of dangerous waste. 

 Hazardous Waste Operations (Chapter 296-843 WAC).  Establishes safety requirements for 
workers conducting investigation and cleanup operations at sites containing hazardous 
materials.  These requirements would be applicable to onsite cleanup activities and would be 
addressed in a site health and safety plan prepared specifically for these activities. 

 Federal Clean Water Act National Pollutant Discharge Elimination System (NPDES) Permit 
and State Construction Stormwater General Permit.  Construction activities that disturb one 
or more acres of land typically need to obtain an NPDES Construction Stormwater General 
Permit from Ecology.  A substantive requirement would be to prepare a stormwater pollution 
prevention plan (SWPPP) prior to the earthwork activities.  The SWPPP would document 
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planned procedures designed to prevent stormwater pollution by controlling erosion of 
exposed soil and by containing soil stockpiles and other materials that could contribute 
pollutants to stormwater. 

 Tacoma Municipal Code (TMC).  Excavation, grading, clearing, paving, and construction of 
retaining walls and vaults are regulated by the City of Tacoma (City).  The City Grading 
Ordinance and TMC 2.02.370 identify a number of standards and requirements for obtaining 
a grading permit.  The City provides an application and plan submittal checklist for 
excavation, grading, clearing and paving activities. 

The federal Resource Conservation and Recovery Act (RCRA) addresses the generation, 

handling, and disposal of hazardous waste, and waste management activities at facilities that treat, store, 

or dispose of hazardous wastes.  Subtitle C (Hazardous Waste Management) mandates the creation of a 

“cradle to grave” management and permitting system for hazardous wastes.  RCRA regulates solid wastes 

that are hazardous because they may cause or significantly contribute to an increase in mortality or 

serious illness, or that pose a substantial hazard to human health or the environment when improperly 

managed.  In Washington State, RCRA is implemented by Ecology under the State’s Dangerous Waste 

Regulations, Chapter 173-303 WAC. 

RCRA, through Land Disposal Restrictions (LDRs) in 40 CFR Part 268, restricts the land 

disposal of hazardous waste by establishing minimum treatment standards.  If the waste would be 

determined to be a federal hazardous waste, then the waste must be evaluated to determine if it meets (or 

can be treated to meet) current land disposal restrictions, prior to selection of offsite disposal facilities.  

SPL is a K088-listed hazardous waste under federal hazardous waste regulations and Washington 

Dangerous Waste Regulations; therefore, disposal of media containing SPL is also restricted. 

 

9.4 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

Potential general response actions and remedial technologies were identified based upon the 

known Site conditions, media impacted, contaminant types, and best professional judgment of applicable 

remedial technologies.  The identified remedial technologies are screened in this section of the FS for 

each of the three cleanup action areas at the Site on the basis of effectiveness, implementability, and cost.  

Remedial technologies not screened out are included in cleanup action alternatives and are further 

evaluated in the next section. 

 

9.4.1 INSTITUTIONAL CONTROLS 

Institutional controls are legal or administrative measures to restrict or prohibit activities that 

could result in exposure to contaminants that are above acceptable health risk levels or interfere with the 

integrity of a cleanup action.  Institutional controls are commonly used at sites where contaminant 

residues are expected to remain above cleanup levels for an extended period of time.  An environmental 
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covenant is a common type of institutional control that restricts the use of a property and is binding for all 

current and future owners of the property.  Another common institutional control is a local ordinance or 

state regulation that limits installation of groundwater wells or requires special permits before excavation 

or drilling in contaminated soil.  Requirements for long-term monitoring (e.g., periodic groundwater 

monitoring or inspections of engineering controls) are another form of institutional control and can be 

used to verify that protection of human health and the environment is maintained. 

Institutional controls would not likely be an acceptable cleanup action alternative on their own 

because they are considered unlikely to achieve the Site RAOs without additional engineering controls.  

However, restrictive covenants are effective and implementable in combination with engineering and 

other institutional controls where the covenant requires maintenance of the protective barriers that keep 

human and ecological receptors from contacting contaminated soil.  If contaminated soil is left in place at 

a depth less than 15 ft BGS, then an environmental covenant could be employed to require special 

procedures for future subsurface work.  Institutional controls would require long-term monitoring to 

ensure that Site conditions remain as required to achieve the RAOs.  Institutional controls are retained for 

further evaluation for each of the three cleanup action areas.   

 

9.4.2 CONTAINMENT 

Containment as a general response action typically involves an engineered control that can be 

designed to keep contaminated media from migrating offsite, prevent human or ecological contact with 

the contaminated media, and/or prevent the leaching of contaminants into groundwater or surface water.  

A cap is the most common containment method for contaminated soil.  Other technologies such as 

solidification (e.g., mixing contaminated soil with cementatious materials to prevent contact and leaching) 

might be employed where it would be difficult to maintain a cap over the long term or where it might be 

deemed to be a better long-term solution.  A cleanup action alternative that employs a cap typically 

includes institutional controls that would provide long-term monitoring of the cap condition and would 

require that any necessary maintenance or repairs of the cap be conducted. 

Capping would consist of placing a layer, or multiple layers, of material between areas of likely 

human contact and the contaminated material.  If the cap is made of or contains an impermeable material, 

then it would act to prevent infiltration of precipitation that could contact the waste and contaminated soil 

and contribute to further leaching of contaminants to groundwater.  Because the current level of leaching 

from waste materials and from impacted soil in each of the three cleanup action areas has been 

determined to not exceed preliminary cleanup levels that are protective of migration to marine surface 

water in downgradient groundwater, the utilization of an impermeable material or layer (e.g., a 

geomembrane) could be employed, but would not be necessary to protect groundwater quality.  The use 
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of an impermeable layer would require that additional drainage features be incorporated into the cap 

design.  The primary benefit of a cap would be to achieve the RAO of preventing human contact with the 

soil and waste materials that exceed preliminary cleanup levels in the three cleanup action areas. 

The installation of a cap is considered to be an effective cleanup action technology in that it 

achieves the RAOs.  However, the fact that a cap requires long-term institutional controls and monitoring 

needs to be considered.  A cap could be easily implemented, as there is good availability of necessary 

materials for the cap, and there are local, qualified contractors who would be able to install the cap.  The 

cap would require a moderate capital cost, and a continued low to moderate cost for periodic cap 

inspection and repair.  Because of its effectiveness related to the RAOs, its ability to be implemented at 

each of the three cleanup action areas, and its reasonable projected costs, capping is retained for further 

evaluation.  However, placement of a cap at the existing ground surface at the SPL Area and the Rod Mill 

Area Closed Landfill would result in final surface grades that are too high to be compatible with future 

road/rail/infrastructure development that will likely occur.  Therefore, surficial capping alternatives are 

not retained for further evaluation, but partial excavation and capping is retained for further evaluation. 

 

9.4.3 REMOVAL (EXCAVATION AND OFFSITE DISPOSAL) 

Removal by excavation and offsite disposal is considered to be an effective technology to 

permanently eliminate the risk of exposure to contaminants with concentrations exceeding the preliminary 

cleanup levels.  Excavation is implementable at each of the three cleanup action areas, which are mostly 

open and generally accessible. 

Excavation would consist of excavating waste material and associated contaminated soil and 

transporting the material to appropriately permitted disposal facilities.  Excavation would prevent human 

contact with wastes and associated contaminated soil and prevent leaching of contaminants from the 

waste material to groundwater by removing the waste material. 

Excavation is considered to be very effective as it completely removes waste material and 

contaminated soil from the Site and places it at a secure disposal facility.  Excavation would be readily 

implementable within the cleanup action areas, as there is a good availability of local qualified 

contractors, and both offsite solid waste (Subtitle D) and hazardous waste (Subtitle C) disposal facilities 

are available.  While excavation can have a high initial (capital) cost, it eliminates the future annual effort 

and expense associated with engineering and institutional controls.  Because of its effectiveness in 

achieving the RAOs, its ability to be implemented at each of the three cleanup action areas, and the 

potential elimination of long-term environmental management and associated costs, excavation is retained 

for further evaluation. 
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9.4.4 TREATMENT 

General response actions for onsite treatment of soil can include biological treatment, soil vapor 

extraction, and thermal treatment.  Onsite treatment of the contaminants of concern at this Site is not 

expected to be effective, as discussed below. 

Biological treatment is employed at some sites to enhance conditions so that micro-organisms in 

soil can break down the contaminants of concern.  However, the compounds of concern present in the 

waste and contaminated soil are not readily degraded biologically and there are no known case studies 

regarding a biological treatment process for waste or soil that was shown to be successful at remediation 

of both of these types of compounds. 

Soil vapor extraction, sometimes in conjunction with thermal treatment, can be employed for 

contaminants that can be volatilized and then recovered in the vapor phase.  However, the contaminants at 

the Site are not readily volatile.  Even under elevated temperatures using a thermal treatment technology 

such as soil heating, the contaminants of concern at the Site are not adequately volatile to allow 

significant removal. 

Because of the lack of effectiveness, onsite soil treatment technologies are not retained for further 

evaluation. 

 

9.5 DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES 

This section develops the cleanup action alternatives for the three cleanup action areas: 

 SPL Area  

 Rod Mill Area Closed Landfill  

 Former Log Yard Area. 

Cleanup action alternatives are developed independently for each area and, as such, one preferred 

alternative will be selected for each area.  The alternatives developed for each cleanup action area 

represent an appropriate range of potentially applicable cleanup actions based on technical and economic 

considerations, Ecology’s guidance on the preparation of a FS, and the RAOs for the Site.  An evaluation 

and comparison of these alternatives is presented in Section 9.6. 

A “no action” alternative was considered in the FS for each cleanup action area as a basis for 

comparison to other cleanup action alternatives.  The “no action” alternative for each of the three cleanup 

action areas (the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area) would 

include leaving the existing materials in place in each cleanup action area, leaving groundwater untreated 

(through not removing the source of contamination), and taking no additional action to achieve the RAOs 

established for the Site.  The “no action” alternative provides no assurance that the RAOs would be 

achieved and, therefore, the “no action” alternative is not considered to be adequately protective of human 
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health and the environment.  Because the “no action” alternative would not satisfy the RAOs in any of the 

three cleanup action areas, the “no action” alternative is removed from further consideration. 

 

9.5.1 SPL AREA 

The following Alternatives were developed and evaluated for the SPL Area: 

 Alternative 1:  SPL Area Partial Excavation, Capping, and Groundwater Monitoring 

 Alternative 2:  SPL Area Excavation and Groundwater Monitoring. 

These alternatives are described in detail in Section 9.5.1.1 and 9.5.1.2 below, and are evaluated 

and compared against each other in Section 9.6.1. 

 

9.5.1.1 Alternative 1:  SPL Area Partial Excavation, Capping, and Groundwater Monitoring 

The SPL Area partial excavation and capping alternative would involve excavation and offsite 

disposal of the SPL zone material down to approximately Elevation 15 ft within areas A, B, and C of the 

SPL Cleanup Action Area (see Figure 31), followed by placement of an engineered cap over the 

remaining SPL zone material and underlying contaminated soil to achieve the RAO of preventing human 

contact.  It is assumed that the final surface of the capped area would be approximately Elevation 17 ft to 

provide a subgrade elevation consistent with future road/rail/infrastructure development over the area. 

SPL is a K088-listed hazardous waste under federal hazardous waste regulations and Washington 

Dangerous Waste Regulations.  The SPL zone material and associated contaminated soil in the SPL area 

is remediation waste under RCRA.  Ecology has stated they will approve the SPL zone material in the 

SPL Area to be corrective action management unit (CAMU)-eligible remediation waste and will specify 

treatment levels that the SPL zone material must meet before it can be disposed at a Subtitle C hazardous 

waste landfill.  Ecology has additionally stated they will approve a contained-in determination for soil, 

other than the SPL zone material, that meets specified concentration limits; soil that meets these limits 

may be disposed at a Subtitle D solid waste landfill. 

Design consideration would be given to limiting infiltration within the capped SPL Area and 

meeting certain guidelines for capping municipal solid waste landfills (Chapter 173-351 WAC) and 

RCRA land disposal facilities (40 CFR 264.310(a).  Therefore, for this FS evaluation and cost estimation 

purposes, Alternative 1 would include a multi-layer cap that includes, from bottom to top, a reworked and 

regraded subgrade, a clean soil leveling layer, a composite liner system consisting of geosynthetic clay 

liner overlain by a geomembrane, a geocomposite drainage layer, and an approximately 18-inch thick 

surface layer of crushed rock.  The geocomposite layer would provide both protection of the 

geomembrane layer from puncture and allow for drainage of infiltrating stormwater to a perimeter 

stormwater collection and conveyance system.  The crushed rock layer would secure the cap materials 
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over the SPL zone material and provide a suitable surface for truck traffic and subsequent construction of 

future road/rail/infrastructure over the capped area.  The configuration and material requirements for the 

cap would be presented in the Interim Action Work Plan.  There is not an adequate amount of organic 

material subject to anaerobic degradation that would require use of an active methane recovery or even a 

passive venting system. 

Institutional controls would be an important component of Alternative 1 and would include an 

environmental covenant that would place restrictions on any future excavation work within the capped 

portion of the SPL Area.  An excavation procedures work plan would be prepared that would provide 

specific detail about how any future utility installation or other subgrade work would need to be 

performed.  The work plan would include a default health and safety plan for contractors to adopt and 

modify for their work.  The work plan would also include SPL zone material and soil management 

procedures for any material excavated from beneath the cap, and procedures for cap repair.  The 

institutional controls would also include a requirement for periodic (e.g., annual) inspection of the cap 

with cap repair to be conducted, as necessary, if damage is sustained from Site industrial activity or 

natural events, and would restrict future SPL Area use to industrial. 

Because Alternative 1 would involve the long-term onsite containment of waste material, 

groundwater monitoring would be a component of this remedy as is required for monitoring of solid 

waste landfills (Chapter 173-351 WAC).  However, because there has been extensive historical Site 

groundwater monitoring and the results have shown no significant leaching or offsite migration of 

impacted groundwater to cause violation of marine surface water quality standards, long-term 

groundwater quality monitoring conducted as part of this cleanup action alternative would be limited.  It 

is assumed for this capping alternative that three groundwater monitoring events would be conducted at 

one shallow monitoring well at the downgradient Site boundary during the first 5 years following 

installation of the SPL Area cap (Year 1, Year 2, and Year 5).  The groundwater monitoring would be 

conducted to confirm that cleanup action earthwork does not cause a significant increase in leaching of 

contaminants from the buried SPL zone material.  Additional groundwater monitoring events would then 

be conducted every 5 years until groundwater concentrations indicate that there is no threat to 

downgradient marine surface water quality. 

Other long-term costs associated with Alternative 1 (in addition to those for periodic cap 

inspection and repair and groundwater monitoring) would include the increased cost to perform future 

subsurface utility installation or other subsurface construction due to added health and safety practices, 

waste and contaminated soil management, and cap repair.  For example, there could be significant surface 

and subsurface construction at certain areas with significant added cost to that project in dealing with a 

capped SPL Area as compared to redevelopment with the SPL zone material and underlying contaminated 
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soil having been removed.  However, the actual future costs associated with site redevelopment work and 

cap repair are unknown, could be highly variable from year to year, and would likely be borne by the 

redevelopment project.  Therefore, those speculative future redevelopment costs are excluded from the 

Alternative 1 cost estimate. 

Excluding environmental costs associated with any future substantial redevelopment projects, it 

was assumed for FS cost estimating purposes that, on average, each year approximately 2 percent of the 

capped SPL Area would be impacted (e.g., from subsurface utility work, equipment traffic or other 

ongoing industrial operations, natural events, etc.), and the average annual cost for the repair/replacement 

of those impacted sections of the cap would be roughly equivalent to 2 percent of the capital cost of the 

cap installation. 

The specific items that are currently expected to be included in Alternative 1 are listed in Table F-

1 in Appendix F, along with their estimated costs.  As shown in Table 19, the total estimated present 

worth cost of the partial excavation and capping alternative, including contingency, is approximately 

$3,470,000.  This is a FS level estimate and actual costs may be as much as 30 percent less or 50 percent 

greater than the FS estimate.  The cost estimate assumes that the cleanup action is conducted during the 

summer construction season when the groundwater level is at or near its seasonal low; additional costs 

would be associated with cleanup actions conducted at times of the year when groundwater levels are 

higher. 

It is anticipated that the SPL zone material partially excavated under this alternative would be 

disposed at the Waste Management Subtitle C landfill facility in Arlington, Oregon (or equivalent), and 

that contaminated soil other than the SPL zone material would be disposed at the LRI Subtitle D solid 

waste landfill located in Graham, Washington (or equivalent). 

 

9.5.1.2 Alternative 2:  SPL Area Excavation and Groundwater Monitoring 

The excavation alternative, Alternative 2, would involve excavation and removal of the SPL zone 

material and soil located within up to 6 inches of the bottom of the SPL zone material within areas A, B, 

and C of the SPL Area.  Additional soil located beneath the SPL zone material with concentrations above 

preliminary cleanup levels will also be excavated.  The excavated areas would be backfilled to grade with 

clean material suitable for placement as structural fill; the Port possesses a stockpile of clean soil west of 

the SPL Area that would be used for this purpose.  The clean fill material would likely be placed and 

compacted in 6-inch lifts to match pre-existing grades, and sloped to promote stormwater drainage.  

Specific procedures for excavation and backfill would be presented in the Interim Action Work Plan. 

SPL is a K088-listed hazardous waste under federal hazardous waste regulations and Washington 

Dangerous Waste Regulations.  The SPL zone material and associated contaminated soil in the SPL area 
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is remediation waste under RCRA.  Ecology has stated they will approve the SPL zone material in the 

SPL Area to be CAMU-eligible remediation waste and will specify treatment levels that the SPL zone 

material must meet before it can be disposed at a Subtitle C hazardous waste landfill.  Ecology has 

additionally stated they will approve a contained-in determination for soil, other than the SPL zone 

material, that meets specified concentration limits; soil that meets these limits may be disposed at a 

Subtitle D solid waste landfill. 

Because the SPL zone material and soil exceeding preliminary cleanup levels would be removed 

from the Site under Alternative 2, there would be no need for institutional controls following the remedial 

construction other than a restriction limiting SPL Area use to industrial.  Because excavation of the SPL 

zone material and overlying and underlying contaminated soil will eliminate the source of contaminants 

to groundwater, it is anticipated that contaminant concentrations in groundwater will decrease following 

excavation activities.  It is assumed that four quarters of groundwater monitoring will be conducted at one 

shallow downgradient groundwater monitoring well (MW-C) following cleanup activities to confirm that 

groundwater samples continue to meet the preliminary cleanup levels and concentrations of contaminants 

in groundwater are not migrating from the SPL cleanup area.  If contaminants in groundwater samples do 

not meet the preliminary cleanup levels following four quarters of sampling, additional remedial actions 

including additional monitoring will be evaluated. 

The specific items that are currently expected to be included in Alternative 2 are listed in Table F-

2 in Appendix F, along with their estimated costs.  As shown in Table 19, the total estimated present 

worth cost of the excavation alternative, including contingency, is approximately $3,730,000.  This is a 

FS level estimate and actual costs may be as much as 30 percent less or 50 percent greater than the FS 

estimate.  The cost estimate assumes that the cleanup action is conducted during the summer construction 

season when the groundwater level is at or near its seasonal low; additional costs would be associated 

with cleanup actions conducted at times of the year when groundwater levels are higher. 

It is anticipated that the SPL zone material would be disposed at the Waste Management 

Subtitle C landfill facility in Arlington, Oregon (or equivalent), and that contaminated soil other than the 

SPL zone material would be disposed at the LRI Subtitle D solid waste landfill located in Graham, 

Washington (or equivalent). 

 

9.5.2 ROD MILL AREA CLOSED LANDFILL 

The following Alternatives were developed and evaluated for the Rod Mill Closed Landfill Area: 

 Alternative 1:  Closed Landfill Area Partial Excavation and Capping, and Groundwater 
Monitoring 

 Alternative 2:  Closed Landfill Area Excavation and Groundwater Monitoring. 
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These alternatives are described in detail in Section 9.5.2.1 and 9.5.2.2 below, and are evaluated 

and compared against each other in Section 9.6.2. 

 

9.5.2.1 Alternative 1:  Closed Landfill Partial Excavation. Capping, and Groundwater Monitoring 

The Closed Landfill partial excavation and capping alternative would involve excavation and 

offsite disposal of the waste material and impacted soil down to approximately Elevation 15 ft within the 

Closed Landfill Cleanup Area (see Figure 32), followed by placement of an engineered cap over the 

remaining waste material and impacted soil to achieve the RAO of preventing human contact with soil 

and groundwater, and limiting migration of contaminated groundwater to downgradient locations.  It is 

assumed that the final surface of the capped area would be approximately Elevation 17 ft to provide a 

subgrade elevation consistent with future road/rail/infrastructure development over the area. 

Design consideration would be given to limiting infiltration within the capped Closed Landfill 

Area and meeting certain guidelines for capping municipal solid waste landfills (Chapter 173-351 WAC).  

For this FS evaluation and cost estimation purposes, Alternative 1 would include a multi-layer cap that 

includes, from bottom to top, a reworked and regraded subgrade, a clean soil leveling layer, a composite 

liner system consisting of geosynthetic clay liner overlain by a geomembrane, a geocomposite drainage 

layer, and an approximately 18-inch thick surface layer of crushed rock.  The geocomposite layer would 

provide both protection of the geomembrane layer from puncture and allow for drainage of infiltrating 

stormwater to a perimeter stormwater collection and conveyance system.  The crushed rock layer would 

secure the cap materials over the waste material and provide a suitable surface for truck traffic and 

subsequent construction of future road/rail/infrastructure over the capped area.  It is estimated that the 

amount of organic material subject to anaerobic degradation is not large enough to require the use of an 

active methane recovery or even a passive venting system.  The configuration and material requirements 

for the cap would be presented in the Interim Action Work Plan. 

Institutional controls would be an important component of Alternative 1 and would include an 

environmental covenant that would place restrictions on any future excavation work within the capped 

Rod Mill Area Closed Landfill.  An excavation procedures work plan would be prepared that would 

provide specific detail about how any future utility installation or other subgrade work would need to be 

performed.  The excavation procedures work plan would include a default health and safety plan for 

contractors to adopt and modify for their work.  The work plan would also include waste management 

procedures for material excavated from beneath the cap, and procedures for cap repair.  The institutional 

controls would also include a requirement for periodic (e.g., annual) inspection of the cap with cap repair 

to be conducted, as necessary, if damage is sustained from site industrial activity or from extreme weather 

events, and would restrict future landfill area use to industrial. 
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Because Alternative 1 would involve the long-term onsite containment of waste material, 

groundwater monitoring is a component of this remedy.  Alternative 1 would leave the lower portion of 

the waste and impacted soil remaining in place below the water table where it could continue to leach to 

groundwater.  As discussed in Section 3.2, contaminants were detected above preliminary cleanup levels 

in groundwater at and below the closed landfill, although no contaminants of significant concern were 

detected downgradient of the closed landfill, suggesting contamination is not migrating offsite.  It is 

assumed for this partial excavation and capping alternative that three groundwater monitoring events 

would be conducted at two downgradient monitoring wells during the first 5 years following installation 

of the Closed Landfill cap (Year 1, Year 2, and Year 5).  The groundwater monitoring would be 

conducted to confirm that cleanup action earthwork does not cause a significant increase in leaching of 

contaminants from the buried landfill material.  Additional groundwater monitoring events would then be 

conducted every 5 years until groundwater concentrations indicate that there is no threat to downgradient 

marine surface water quality. 

Other long-term costs associated with Alternative 1 (in addition to those for periodic cap 

inspection and repair and groundwater monitoring) would include the increased cost to perform future 

subsurface utility installation or other subsurface construction due to added health and safety practices, 

waste and contaminated soil management, and cap repair.  For example, there could be significant surface 

and subsurface construction at certain areas with significant added cost to that project in dealing with a 

capped Closed Landfill area as compared to redevelopment with the landfill waste material having been 

removed.  However, the actual future costs associated with site redevelopment work and cap repair are 

unknown, could be highly variable from year to year, and would likely be borne by the redevelopment 

project.  Therefore, those speculative future redevelopment costs are excluded from the Alternative 1 cost 

estimate.  

Excluding environmental costs associated with any future substantial redevelopment projects, it is 

assumed for FS cost estimating purposes that, on average, each year approximately 2 percent of the 

capped Closed Landfill area would be impacted (e.g., from subsurface utility work, equipment traffic, 

other ongoing industrial operations, or natural events), and the average annual cost for the 

repair/replacement of those impacted sections of the cap would be roughly equivalent to 2 percent of the 

capital cost of the cap installation. 

The specific items that are currently expected to be included in Alternative 1 are listed in Table F-

3 in Appendix F, along with their estimated costs.  As shown in Table 19, the total estimated present 

worth cost of the partial excavation and capping alternative, including capital costs, maintenance, and 

contingency, is approximately $1,430,000.  This is an FS level estimate and actual cost may be as much 

as 30 percent less or 50 percent greater than the FS estimate.  The cost estimate assumes that the cleanup 
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action is conducted during the summer construction season when the groundwater level is at or near its 

seasonal low; additional costs would be associated with cleanup actions conducted at times of the year 

when groundwater levels are higher. 

It is anticipated that the Rod Mill Area Closed Landfill waste material and impacted soil partially 

excavated under this alternative would be disposed at the LRI Subtitle D solid waste landfill located in 

Graham, Washington (or equivalent). 

 

9.5.2.2 Alternative 2: Closed Landfill Excavation and Groundwater Monitoring 

The excavation alternative, Alternative 2, would involve excavation and removal of the Rod Mill 

Area Closed Landfill waste material and associated soil located above or within up to 1 ft of the bottom of 

the waste material.  Because the soil and landfill material is not considered dangerous waste, the 

excavated material would be sent to a Subtitle D solid waste landfill for disposal.  Alternative 2 would 

involve excavation down to approximately Elevation 11.5 ft and would include excavation of material in 

the saturated zone (i.e., beneath the groundwater level at about Elevation 13.5 ft).  Dewatering of the 

excavation area could be performed to provide more stable soil conditions during excavation and 

backfilling activities; such dewatering would be limited to use of sump pumps placed within the 

excavation that discharged extracted water to appropriate storage, treatment, and disposal facilities.  

Alternatively, if dewatering is not performed, the saturated material would be excavated and placed in a 

temporary stockpile within the excavation where the excess water would be allowed to drain from the 

material prior to it being loaded onto trucks for offsite transport to the landfill.  The excavated area would 

be partially backfilled with coarse aggregate suitable for placement below the water table, and then 

backfilled to grade with clean material suitable for placement as structural fill.  The clean fill material 

would likely be placed and compacted in 6-inch lifts, backfilled to match the pre-existing grade, and 

sloped to promote stormwater drainage.  Specific procedures for excavation and backfill would be 

presented in the Interim Action Work Plan. 

Because the Rod Mill waste and soil exceeding preliminary cleanup levels would be removed 

under Alternative 2, there would be no need for institutional controls following the remedial construction 

other than a restriction limiting the Rod Mill Area Closed Landfill use to industrial.  Because excavation 

of the Closed Landfill waste and associated contaminated soil will eliminate the source of contaminants to 

groundwater, it is anticipated that contaminant concentrations in groundwater will decrease following 

excavation activities.  It is assumed that four quarters of groundwater monitoring will be conducted at two 

shallow downgradient groundwater monitoring wells following cleanup activities to confirm that 

groundwater samples continue to meet the preliminary cleanup levels.  If contaminants in groundwater 
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samples do not meet the preliminary cleanup levels following four quarters of sampling, additional 

remedial actions including additional monitoring will be evaluated.     

The specific items that are currently expected to be included in Rod Mill Area Closed Landfill 

excavation alternative are listed in Table F-4 in Appendix F, along with their estimated costs.  As shown 

in Table 19, the total estimated cost of the excavation alternative is approximately $1,440,000.  This is a 

FS level estimate and actual cost may be as much as 30 percent less or 50 percent greater than the FS 

estimate.  The cost estimate assumes that the cleanup action is conducted during the summer construction 

season when the groundwater level is at or near its seasonal low; additional costs would be associated 

with cleanup actions conducted at times of the year when groundwater levels are higher. 

It is anticipated that the materials excavated from the Rod Mill Area Closed Landfill under this 

alternative would be disposed at the LRI Subtitle D solid waste landfill located in Graham, Washington 

(or equivalent). 

 

9.5.3 FORMER LOG YARD AREA 

Other than the “no action” alternative described in Section 9.5, only one Alternative is presented 

for the Former Log Yard Area (removal of the existing clean soil cap to excavate any minor amount of 

residual slag material is not considered necessary or practicable).  The cleanup action alternative utilizes 

the protection provided by the previous soil cleanup and the existing clean soil cap placed over the entire 

area.  Soil data indicates that the in-place soil beneath the Former Log Yard Area cap is protective of 

groundwater, and the existing cap achieves the RAO for direct contact.  Therefore, no further remedy for 

the Former Log Yard Area is evaluated in this FS.  This alternative is evaluated against the MTCA 

threshold requirements in Section 9.6.3 below. 

Institutional controls and groundwater monitoring would be implemented as part of the Former 

Log Yard Area cap cleanup action.  Institutional controls would include an environmental covenant that 

would place restrictions on any future excavation work within the capped Former Log Yard Area.  An 

excavation procedures work plan would be prepared that would provide specific detail about how any 

future utility installation or other subgrade work would need to be performed.  The institutional controls 

would also include a requirement for periodic (e.g., annual) inspection of the cap with cap repair to be 

conducted, as necessary, if damage is sustained from site industrial activity or natural events, and would 

restrict future Log Yard Area use to industrial. 

Groundwater monitoring would be implemented at the downgradient monitoring wells to 

demonstrate that contamination from the Log Yard Area is not migrating offsite.  It is assumed that three 

groundwater monitoring events would be conducted at three downgradient monitoring wells during the 

first 5 years following the approval of the CAP (Year 1, Year 2, and Year 3).  Additional groundwater 
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monitoring events would then be conducted in Year 5 and every 5 years as long as groundwater 

concentrations continue to indicate that there is no threat to downgradient marine surface water quality. 

Because the cap is already in place over the Former Log Yard Area, the overall cost for 

implementation of the cleanup action in this cleanup action area is limited.  The estimated costs for 

groundwater monitoring are shown in Table F-5 in Appendix F.  As detailed in Table 19, the total 

estimated cost of the Former Log Yard Area cap alternative is approximately $80,000.  This is a FS level 

estimate and actual cost may be as much as 30 percent less or 50 percent greater than the FS estimate. 

 

9.6 DETAILED ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

MTCA requires that cleanup alternatives be compared to a number of criteria to evaluate the 

adequacy of each alternative in achieving the intent of the regulations, and as a basis for comparing the 

relative merits of the developed cleanup action alternatives.  Consistent with MTCA, the alternatives for 

each of the three cleanup action areas were evaluated with respect to compliance with threshold 

requirements, permanence, and restoration timeframe as discussed in the following sections.  Public 

participation, also a requirement, is discussed below.   

As required by MTCA (WAC 173-340-360), the cleanup action alternatives are evaluated and 

compared based on the following criteria: 

1. Protection of human health and the environment 

2. Compliance with cleanup standards 

3. Compliance with applicable state and federal laws 

4. Provision for compliance monitoring 

5. Use of permanent solutions to the maximum extent practicable 

6. Provision for a reasonable restoration time frame 

7. Consideration of public concerns. 

The first four criteria are considered threshold requirements, which must be attained by all 

alternatives.  The fifth, sixth, and seventh criteria must also be achieved; however, individual alternatives 

may attain differing levels of permanence, restoration timeframes, and consideration of public concerns.  

Each of the cleanup action alternatives described in Section 9.5 for the three cleanup action areas 

achieves the RAOs identified for Site cleanup, and meet the MTCA threshold requirements (described 

above); each alternative is, therefore, a viable cleanup alternative under MTCA. 

 

9.6.1 SPL AREA 

This section presents a detailed evaluation of the cleanup action alternatives relative to each of 

the MTCA criteria listed above.  Order-of-magnitude cost estimates, including capital, annual operation 
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and maintenance, and present worth costs are presented in Table F-1 and Table F-2 in Appendix F (there 

are no costs associated with the “no action” alternative).  Present worth cost is the cost of the alternative 

in today’s dollars, including the engineering and capital construction costs and the monitoring and 

maintenance costs for the duration of the cleanup action. 

 

9.6.1.1 Protection of Human Health and the Environment 

Alternative 1 would be protective of human health and the environment through partial 

excavation and construction of an engineered cap over the areas of SPL zone material and underlying 

contaminated soil, which would restrict human contact.  Alternative 1 would maintain protection of 

human health through the proper implementation of institutional controls, including the development of 

an excavation work plan for the SPL Area and a long-term requirement for cap inspection and 

maintenance/repair, as needed.  As described in Section 5.1.2.1, the SPL Area meets the requirements for 

an exclusion from a terrestrial ecological evaluation. 

Alternative 2 would be protective by removing the SPL zone material and underlying 

contaminated soil with concentrations above preliminary cleanup levels.  Alternative 2 would be 

completed in a short timeframe and would not require use of institutional controls or long-term 

monitoring and maintenance. 

Alternatives 1 and 2 are both considered to meet the threshold for providing adequate protection 

of human health and the environment.  However, because Alternative 1 relies on properly established 

institutional controls and long-term maintenance of the site cap to prevent human contact, it is considered 

to have a lower level of protection compared to Alternative 2. 

 

9.6.1.2 Compliance with Cleanup Standards 

Alternative 1 would not necessarily reduce the concentrations of contaminants remaining in the 

SPL Area, but would comply with applicable cleanup standards by meeting the criteria in WAC 173-340-

740(6)(f) and would achieve RAO-1 of preventing direct human contact with soil above cleanup levels.  

Alternative 1 would also achieve RAO-2 to prevent migration of contaminated groundwater beyond the 

conditional point of compliance because groundwater downgradient of the SPL Area currently meets the 

preliminary cleanup levels.   

Alternative 2 would remove the SPL zone material and underlying soil exceeding preliminary 

cleanup levels and would, thereby, achieve cleanup standards in a relatively short timeframe.  

Alternative 2 would not need to rely on long-term engineering or institutional controls.  Alternative 2 

would achieve RAO-1 through excavation and removal of SPL zone material and contaminated soil and 

would be considered to be more permanent and protective because of contaminated material removal.  
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Removal of the SPL zone material and contaminated soil in Alternative 2 would also achieve RAO-2 to 

prevent migration of contaminated groundwater beyond the conditional point of compliance.   

Both alternatives would achieve RAO-1 of preventing direct human contact with SPL waste 

material and soil above preliminary cleanup levels and would achieve applicable cleanup standards.   

 

9.6.1.3 Compliance with Applicable State and Federal Laws 

Cleanup Action Alternatives 1 and 2 can each be implemented in accordance with the applicable 

state, federal, and local laws.  The alternatives are considered to be equal in their ability to comply with 

the applicable laws. 

 

9.6.1.4 Provision for Compliance Monitoring 

The MTCA definition of compliance monitoring (WAC 173-340-410) includes: 

A. Protection monitoring.  Confirm that human health and the environment are adequately 
protected during construction and the operation and maintenance period of an interim action 
or cleanup action as described in the safety and health plan. 

B. Performance monitoring.  Confirm that the interim action or cleanup action has attained 
cleanup standards and, if appropriate, remediation levels.  Also confirm interim action or 
cleanup action has attained other performance standards such as construction quality control 
measurements, and monitoring necessary to demonstrate compliance with a permit or, where 
a permit exemption applies, the substantive requirements of other laws. 

C. Confirmation monitoring.  Confirm the long-term effectiveness of the interim action or 
cleanup action, once cleanup standards, and if appropriate, remediation levels or other 
performance standards, have been attained. 

Alternative 1 would include documentation that the materials and installation of the SPL Area cap 

met the minimum established specifications in the Interim Action Work Plan.  Confirmation monitoring 

would also be conducted as part of Alternative 1 and would likely include an annual inspection of the cap 

to identify any damaged areas that require replacement or repair, and long-term groundwater monitoring.  

The detailed compliance monitoring procedures would be developed and described in the Interim Action 

Work Plan. 

Both Alternatives 1 and 2 would include construction monitoring during excavation and material 

handling to verify that erosion does not occur, excessive dust is not generated, and that stormwater runoff 

is not being impacted by exposed soil.  Performance monitoring would include performing visual 

observations and physical measurements to verify that the areas of impacted soil are excavated.  

Confirmation monitoring under Alternative 2 would include soil sampling of the sidewalls and bottom of 

the excavation to verify that the SPL zone material and underlying contaminated soil has been removed 

and concentrations of cPAHs and cyanide in remaining soil are below preliminary cleanup levels.  Soil 
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stockpile sampling would be conducted to confirm that the contaminated soil would meet contained-in 

concentration limits for disposal at a solid waste landfill 

Adequate protection, performance, and confirmation monitoring could be provided for either 

Alternative 1 or 2 to verify the safety and integrity of the remedial action.  The two alternatives are 

considered equal with respect to allowance for compliance monitoring. 

 

9.6.1.5 Use of Permanent Solutions to the Maximum Extent Practicable 

MTCA lists seven criteria to be used to evaluate and compare each cleanup action alternative 

when conducting a disproportionate cost analysis to determine whether a cleanup action is permanent to 

the maximum extent practicable.  These seven criteria are discussed and evaluated below. 

 
1. Protectiveness 

This criterion is related to overall protectiveness of human health and the environment and is 

already discussed in Section 9.6.1.1.  Alternatives 1 and 2 are both adequately protective; however, 

because Alternative 1 relies on properly established institutional controls and long-term maintenance of 

the cap to prevent human contact with SPL waste and impacted soil remaining in place, it is considered to 

have a lower level of protection compared to Alternative 2. 

 

2. Permanent Reduction of Toxicity, Mobility, and Volume of Hazardous Substances 

Neither cleanup action alternative would reduce the toxicity or volume of soil through permanent 

destruction of contaminants as all treatment technologies were screened out due to low effectiveness or 

implementability.  However, Alternative 2 would reduce the toxicity and volume of SPL zone material 

and impacted soil more than Alternative 1 through additional material excavation and transfer to 

permitted offsite disposal facilities. 

Alternative 1 would reduce the mobility of contaminants in the SPL zone material and impacted 

soil remaining in place through installation of an impermeable geosynthetic cap and by establishing 

requirements for institutional controls and periodic inspections.  Alternative 2 would reduce the mobility 

of contaminants in the SPL zone material and impacted soil by excavating and transferring the material to 

properly permitted offsite disposal facilities where its mobility would be restricted. 

Alternative 2 is considered to have a slightly higher degree of permanence in that offsite waste 

disposal facilities already have established designs and procedures for containment of the waste, whereas 

onsite containment at the Site would require development of a site-specific cap design and monitoring 

program. 
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3. Cleanup Costs 

Cleanup cost estimates are presented in Tables F-1 and F-2 in Appendix F and are summarized in 

Table 19.  Costs presented have a FS level of detail (considered to be -30 percent to +50 percent 

accuracy) for relative comparison purposes and should not be relied on for detailed budgeting purposes. 

 

4. Long-Term Effectiveness 

The assessment of long-term effectiveness for the cleanup action alternatives is similar to the 

evaluation of protection of human health and the environment as discussed in Section 9.6.1.1.  As 

discussed in that section, the Alternative 1 partial excavation and capping would be expected to be 

effective over the long term with adequate institutional controls that would include an environmental 

covenant and establishment of excavation, material handling, and cap repair procedures in an excavation 

work plan.  Alternative 1 would also include a requirement for periodic (e.g., annual) inspection of the 

cap with cap repair to be conducted, as necessary, if damage is sustained from industrial activity or 

natural events.  Additionally, Alternative 1 would include long-term groundwater monitoring, at an 

expected interval of once every 5 years (following more frequent monitoring during the first 5 years 

following cap installation).  Existing groundwater data indicate that there is no threat to downgradient 

surface water even without an impermeable cap, but the groundwater monitoring would give added 

assurance that site conditions do not change in a way that causes increased leaching of cyanide or cPAHs 

from the SPL zone material and impacted soil. 

Alternative 2, excavation with offsite disposal, would have long-term effectiveness due to the 

removal of SPL zone material and impacted soil from the Site.  The SPL zone material and impacted soil 

would be sent to and managed over the long term at permitted waste disposal facilities.  For the 

excavation and offsite disposal alternative, there would be no need for SPL Area institutional controls 

other than a restriction limiting use to industrial.  Groundwater monitoring would be performed for four 

quarters at a downgradient monitoring well location to confirm that contaminated groundwater is not 

migrating offsite at concentrations exceeding preliminary cleanup levels. 

Under MTCA (WAC 173-340-360), disposal at a permitted waste disposal facility is considered 

to have a slightly greater long-term effectiveness relative to containment through onsite engineering 

controls (e.g., a cap). 

 

5. Management of Short-Term Risks 

Both Alternatives 1 and 2 would involve short-term risks associated with worker handling of SPL 

zone material and impacted soil during excavation, and with erosion control and stormwater pollution 

prevention during material excavation and handling activities.  Alternative 2 is considered to have 
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somewhat greater short-term risk compared to Alternative 1 due to its full versus partial excavation of 

contaminated materials.  However, the short-term risks associated with partial or full excavation can be 

managed through dust control measures; appropriate selection and use of personal protective equipment 

(e.g., gloves, boots, Tyvek); and appropriate decontamination procedures.  In addition, the short-term 

risks associated with the potential impact to stormwater can be managed through proper planning, proper 

handling and covering of excavated materials, and other erosion and sediment control measures. 

 

6. Technical and Administrative Implementability 

Both alternatives are considered to have good administrative implementability in that both 

capping and excavation with offsite disposal are remedial technologies that both regulators and the 

general public are familiar and comfortable with.  Alternatives 1 and 2 also both have good technical 

implementability in that capping and excavation are relatively common and simple remedial technologies.  

Contractors with hazardous waste operations (HAZWOPER) trained employees are available locally that 

have experience both in the installation of site caps and in excavation/disposal of contaminated materials.  

Regional permitted disposal facilities for both solid waste (Subtitle D) and hazardous waste (Subtitle C) 

are available, such as the LRI solid waste landfill in Graham, Washington and the Waste Management 

Subtitle C landfill in Arlington, Oregon. 

 

7. Consideration of Public Concerns 

No community concerns regarding the cleanup action alternatives are known.  Community 

concerns, if any, will be determined through a public process under MTCA, and the extent to which the 

alternatives address those concerns will be addressed by Ecology.  This process includes concerns from 

individuals, community groups, local governments, tribes, federal and state agencies, or any other 

organization that may have an interest in or knowledge of the site.   

This RI/FS report will be made available to the public by Ecology along with the draft Interim 

Action Work Plan for the SPL Area.  Ecology will consider public input and incorporate those concerns 

with their comments on these documents, to the extent that Ecology deems the comments applicable to 

the selection of the cleanup action alternative.  Following finalization and Ecology approval of the Interim 

Action Work Plan, the Port will design and implement the selected cleanup action and subsequently 

prepare an Interim Action Construction Completion Report for Ecology approval.  The Port will then 

address Ecology’s remaining comments and prepare the final RI/FS report. 
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9.6.1.6 Provision for a Reasonable Restoration Timeframe 

Alternative 1 or 2 could be implemented relatively quickly.  Partial excavation and capping 

activities associated with Alternative 1 and excavation activities associated with Alternative 2, including 

the necessary planning, could be readily performed following approval by Ecology.  As discussed 

previously, there are multiple area contractors that are qualified to perform the work of these alternatives 

and that could be scheduled to perform the work relatively quickly.  An anticipated schedule for planning 

and implementing the cleanup action is presented in Section 9.8. 

 

9.6.2 ROD MILL AREA CLOSED LANDFILL 

This section presents a detailed evaluation of the cleanup action alternatives relative to each of 

the MTCA criteria listed above in Section 9.2.   

 

9.6.2.1 Protection of Human Health and the Environment 

Alternative 1 would be protective of human health and the environment through partial 

excavation and construction of an engineered cap over the Closed Landfill waste and impacted soil, which 

would restrict human contact and reduce, but not eliminate, leaching of contaminants into groundwater. 

Alternative 1 would leave the lower portion of the waste and impacted soil remaining in place below the 

water table where it could continue to leach to groundwater.  Alternative 1 would maintain protection of 

human health through the implementation of institutional controls, including the development of an 

excavation work plan for the Rod Mill Area Closed Landfill, a long-term requirement for cap inspection 

and maintenance/repair, as needed, and long-term groundwater monitoring.  As described in Section 

5.1.2.1, the Rod Mill Area Closed Landfill meets the requirements for an exclusion from a terrestrial 

ecological evaluation. 

Alternative 2 would be protective of human health and the environment through removal of waste 

and contaminated soil with concentrations of COCs above preliminary cleanup levels.  Alternative 2 

would be completed in a short timeframe and would not require the use of institutional controls; 

downgradient groundwater monitoring would track any changes to groundwater quality following the 

excavation activities. 

Alternatives 1 and 2 are each considered to meet the threshold for providing adequate protection 

of human health and the environment.  However, because Alternative 1 relies on properly established 

institutional controls and long-term maintenance of the site cap to prevent human contact, it is considered 

to have a lower level of protection compared to Alternative 2. 
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9.6.2.2 Compliance with Cleanup Standards 

Alternative 1 would not necessarily reduce the concentrations of contaminants in soil, but would 

comply with applicable cleanup standards by meeting the criteria in WAC 173-340-740(6)(f) and would 

achieve the RAOs of preventing direct human contact with soil above preliminary cleanup levels and 

preventing impacted Rod Mill Area Closed Landfill groundwater with concentrations of site contaminants 

exceeding preliminary cleanup levels from migrating to surface water.   

Alternative 2 would remove the waste material and soil exceeding preliminary cleanup levels and 

would, thereby, achieve cleanup standards in a relatively short timeframe.  Alternative 2 would achieve 

the RAOs of preventing direct human contact with soil above preliminary cleanup levels and preventing 

the migration of impacted groundwater to surface water through complete removal of the contaminated 

materials.  Alternative 2 would not need to rely on long-term engineering or institutional controls. 

Both Alternative 1 and Alternative 2 would achieve the RAO of preventing direct human contact 

with Rod Mill Area Closed Landfill waste material and soil above preliminary cleanup levels and would 

achieve applicable cleanup standards.   

 

9.6.2.3 Compliance with Applicable State and Federal Laws 

Cleanup Alternative 1 and Alternative 2 can each be implemented in accordance with applicable 

state, federal, and local laws.  The alternatives are considered to be equal in their ability to comply with 

the applicable laws. 

 

9.6.2.4 Provision for Compliance Monitoring 

The MTCA definition of compliance monitoring (WAC 173-340-410) includes: 

(a) Protection monitoring.  Confirm that human health and the environment are adequately 
protected during construction and the operation and maintenance period of an interim action 
or cleanup action as described in the safety and health plan. 

(b) Performance monitoring.  Confirm that the interim action or cleanup action has attained 
cleanup standards and, if appropriate, remediation levels.  Also confirm interim action or 
cleanup action has attained other performance standards such as construction quality control 
measurements and monitoring necessary to demonstrate compliance with a permit or, where a 
permit exemption applies, the substantive requirements of other laws. 

(c) Confirmation monitoring.  Confirm the long-term effectiveness of the interim action or 
cleanup action once cleanup standards and, if appropriate, remediation levels or other 
performance standards, have been attained. 

Alternative 1 would include documentation that the materials and installation of the Rod Mill 

Area Closed Landfill cap meet the minimum established specifications in the Interim Action Work Plan.  

Confirmation monitoring would also be conducted as part of Alternative 1 and would likely include an 

annual inspection of the cap to identify any damaged areas that require replacement or repair.  The 
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detailed compliance monitoring procedures for Alternative 1 would be developed and described in the 

Interim Action Work Plan. 

Both Alternatives 1 and 2 would include construction monitoring during excavation and material 

stockpiling to verify that erosion does not occur, excessive dust is not generated, and that stormwater 

runoff is not being impacted by exposed soil.  Performance monitoring would include visual observations 

and physical measurements to verify that the areas of landfill waste and impacted soil are excavated.  

Confirmation monitoring would include soil sampling of the side walls and bottom of the excavation to 

verify that the remaining soil is below preliminary cleanup levels. 

Adequate protection, performance, and confirmation monitoring could be provided for both 

alternatives to verify the safety and integrity of the remedial action.  The two alternatives are considered 

equal with respect to allowance for compliance monitoring. 

 

9.6.2.5 Use of Permanent Solutions to the Maximum Extent Practicable 

MTCA lists seven criteria to be used to evaluate and compare each cleanup action alternative 

when conducting a disproportionate cost analysis to determine whether a cleanup action is permanent to 

the maximum extent practicable.  These seven criteria are discussed and evaluated below. 

 
1. Protectiveness 

This criterion is related to overall protectiveness of human health and the environment and is 

already discussed above in Section 9.6.2.1.  Alternatives 1 and 2 are both adequately protective; however, 

because Alternative 1 relies on properly established institutional controls and long-term maintenance of 

the cap to prevent human contact with Closed Landfill waste and impacted soil remaining in place, it is 

considered to have a lower level of protection compared to Alternative 2. 

 

2. Permanent Reduction of Toxicity, Mobility, and Volume of Hazardous Substances 

Neither cleanup alternative would reduce the toxicity or volume of soil through permanent 

destruction of contaminants as all treatment technologies were screened out due to low effectiveness or 

implementability.  However, Alternative 2 would reduce the toxicity and volume of the Closed Landfill 

waste and impacted soil more than Alternative 1 through additional material excavation and transfer to a 

permitted offsite disposal facility. 

Alternative 1 would reduce the mobility of contaminants in Closed Landfill waste and impacted 

soil remaining in place through installation of an impermeable geosynthetic cap and by establishing 

requirements for institutional controls and periodic inspections.  Alternative 2 would reduce the mobility 
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of contaminants in the Closed Landfill waste and impacted soil by excavating and transferring the waste 

and impacted soil to a properly permitted offsite disposal facility where its mobility would be restricted.   

Alternative 2 is considered to have a slightly higher degree of permanence in that offsite waste 

disposal facilities already have established designs and procedures for containment of the waste, whereas 

onsite containment at the Site would require development of a site-specific cap design and monitoring 

program. 

 

3. Cleanup Costs 

Cleanup cost estimates are presented in Tables F-3 and F-4 in Appendix F and are summarized in 

Table 19.  Costs presented have a FS level of detail (considered to be -30 percent to +50 percent 

accuracy) for relative comparison purposes and should not be relied on for detailed budgeting purposes. 

 

4. Long-Term Effectiveness 

The assessment of long-term effectiveness for the cleanup alternatives is similar to the evaluation 

of protection of human health and the environment as discussed above in Section 9.6.2.1.  As discussed in 

that section, the Alternative 1 partial excavation and capping would be expected to be effective over the 

long term with adequate institutional controls that would include an environmental covenant and 

establishment of excavation, material handling, and cap repair procedures in an excavation work plan.  

Alternative 1 would also include a requirement for periodic (e.g., annual) inspection of the cap with cap 

repair to be conducted, as necessary, if damage is sustained from industrial activity or natural events.  

Additionally, Alternative 1 would include long-term groundwater monitoring, at an expected interval of 

once every 5 years (following more frequent monitoring during the first 5 years following cap 

installation).  Existing groundwater data indicate that there is no threat to downgradient surface water 

even without an impermeable cap, but the groundwater monitoring would give added assurance that site 

conditions do not change in a way that causes increased leaching of contaminants from the Closed 

Landfill waste and impacted soil. 

Alternative 2, excavation with offsite disposal, would have long-term effectiveness due to the 

removal of Closed Landfill waste and impacted soil from the Site.  The excavated waste and impacted soil 

would be sent to and managed over the long term at a permitted waste disposal facility.  For the 

excavation and offsite disposal alternative, there would be no need for Closed Landfill institutional 

controls other than a restriction limiting use to industrial.  Groundwater monitoring would be performed 

for four quarters at downgradient monitoring well locations to confirm that contaminated groundwater is 

not migrating off site at concentrations exceeding preliminary cleanup levels.  
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Under MTCA (WAC 173-340-360), disposal at a permitted waste disposal facility is considered 

to have a slightly greater long-term effectiveness relative to containment through onsite engineering 

controls (e.g., a cap).  

 

5. Management of Short-Term Risks 

Both Alternatives 1 and 2 would involve short-term risks associated with worker handling of 

Closed Landfill waste and impacted soil during excavation, and with erosion control and stormwater 

pollution prevention during material excavation and handling activities.  Alternative 2 is considered to 

have somewhat greater short-term risk compared to Alternative 1 due to its full versus partial excavation 

of waste and impacted soil.  However, the short-term risks associated with partial or full excavation can 

be managed through dust control measures; appropriate selection and use of personal protective 

equipment (e.g., gloves, boots, Tyvek); and appropriate decontamination procedures.  In addition, the 

short-term risks associated with the potential impact to stormwater can be managed through proper 

planning, proper handling and covering of excavated materials, and other erosion and sediment control 

measures. 

 

6. Technical and Administrative Implementability 

Both alternatives 1 and 2 are considered to have good administrative implementability in that 

both capping and excavation with offsite disposal are remedial technologies that both regulators and the 

general public are familiar and comfortable with.  Alternatives 1 and 2 also have good technical 

implementability in that capping and excavation are relatively common and simple remedial technologies.  

Contractors with hazardous waste operations (HAZWOPER) trained employees are available locally that 

have experience both in the installation of site caps and in excavation of contaminated materials.  

Regional permitted disposal facilities for solid waste (Subtitle D) are available, such as the LRI solid 

waste landfill in Graham, Washington. 

 

7. Consideration of Public Concerns 

No community concerns regarding the cleanup action alternatives are known.  Community 

concerns, if any, will be determined through a public process under MTCA, and the extent to which the 

alternatives address those concerns will be addressed by Ecology.  This process includes concerns from 

individuals, community groups, local governments, tribes, federal and state agencies, or any other 

organization that may have an interest in or knowledge of the site.   

This RI/FS report will be made available to the public by Ecology along with the draft Interim 

Action Work Plan for the Rod Mill Area Closed Landfill.  Ecology will consider public input and 
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incorporate those concerns with their comments on these documents, to the extent that Ecology deems the 

comments applicable to the selection of the cleanup action alternative.  Following finalization and 

Ecology approval of the Interim Action Work Plan, the Port will design and implement the selected 

cleanup action and subsequently prepare an Interim Action Construction Completion Report for Ecology 

approval.  The Port will then address Ecology’s remaining comments and prepare the final RI/FS report. 

 

9.6.2.6 Provision for a Reasonable Restoration Timeframe 

Alternative 1 or 2 could be implemented relatively quickly.  Partial excavation and capping 

activities associated with Alternative 1, and excavation activities associated with Alternative 2, including 

the necessary planning, could be readily performed following approval by Ecology.  As discussed 

previously, there are multiple area contractors that are qualified to perform the work of these alternatives 

and that could be scheduled to perform the work relatively quickly.  An anticipated schedule for planning 

and implementing the cleanup action is presented in Section 9.8. 

 

9.6.3 FORMER LOG YARD AREA 

This section presents a detailed evaluation of the Former Log Yard Area cleanup action 

alternative relative to each of the MTCA criteria listed above in Section 9.6.   

 

9.6.3.1 Protection of Human Health and the Environment 

The existing clean soil cap over the Former Log Yard Area cap is protective of human health and 

the environment by maintaining a clean cap over the areas of impacted soil, which restricts human contact 

and limits leaching of contaminated soil into groundwater.  The Former Log Yard Area cap would 

maintain protection of human health through the implementation of institutional controls, including an 

environmental covenant that would place restrictions on any future excavation work within the capped 

Former Log Yard Area.  Institutional controls would also include groundwater monitoring to confirm that 

groundwater with concentrations above the preliminary cleanup levels is not migrating off site.   

 

9.6.3.2 Compliance with Cleanup Standards 

The Former Log Yard Area cap complies with applicable cleanup standards by meeting the 

criteria in WAC 173-340-740(6)(f) and achieves the RAOs of preventing direct human contact with soil 

above preliminary cleanup levels and preventing impacted Former Log Yard Area groundwater with 

concentrations of site contaminants exceeding preliminary cleanup levels from migrating off Site.  The 

Former Log Yard Area cap is considered to comply with all applicable cleanup standards. 
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9.6.3.3 Compliance with Applicable State and Federal Laws 

The Former Log Yard Area cap alternative can be implemented in accordance with the applicable 

state, federal, and local laws. 

 

9.6.3.4 Provision for Compliance Monitoring 

The MTCA definition of compliance monitoring (WAC 173-340-410) includes: 

(a) Protection monitoring.  Confirm that human health and the environment are adequately 
protected during construction and the operation and maintenance period of an interim action 
or cleanup action as described in the safety and health plan. 

(b) Performance monitoring.  Confirm that the interim action or cleanup action has attained 
cleanup standards and, if appropriate, remediation levels.  Also confirm interim action or 
cleanup action has attained other performance standards such as construction quality control 
measurements and monitoring necessary to demonstrate compliance with a permit or, where a 
permit exemption applies, the substantive requirements of other laws. 

(c) Confirmation monitoring.  Confirm the long-term effectiveness of the interim action or 
cleanup action once cleanup standards and, if appropriate, remediation levels or other 
performance standards, have been attained. 

The existing clean soil cap over the Former Log Yard Area cap meets the minimum established 

requirements for a cap.  Confirmation monitoring would also be conducted as part of implementation of 

the Former Log Yard Area cleanup action and would likely include an annual inspection of the existing 

cap to identify any damaged areas that require replacement or repair.  Adequate compliance monitoring 

can be provided for the Former Log Yard Area cap to verify the safety and integrity of the remedial 

action.   

 

9.6.3.5 Use of Permanent Solutions to the Maximum Extent Practicable 

MTCA lists seven criteria to be used to evaluate and compare each cleanup action alternative 

when conducting a disproportionate cost analysis to determine whether a cleanup action is permanent to 

the maximum extent practicable.  These seven criteria are discussed and evaluated below in this section. 

 

1. Protectiveness 

This criterion is related to overall protectiveness of human health and the environment and is 

already discussed above in Section 9.6.3.1.  The Former Log Yard Area cap is adequately protective of 

human health and the environment.  

 

2. Permanent Reduction of Toxicity, Mobility, and Volume of Hazardous Substances 

The Former Log Yard Area cap would not reduce the toxicity or volume of soil through 

permanent destruction of contaminants as all treatment technologies were screened out due to low 
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effectiveness or implementability.  The Former Log Yard Area cap reduces the mobility of contaminants 

in the underlying impacted soil through continued performance of the cap and by establishing 

requirements for institutional controls and periodic inspections.   

 

3. Cleanup Costs 

Cleanup cost estimates are presented in Table F-5 in Appendix F and are summarized in 

Table 19.  Costs presented have a FS level of detail (considered to be -30 percent to +50 percent 

accuracy) for relative comparison purposes and should not be relied on for detailed budgeting purposes. 

 

4. Long-Term Effectiveness 

The assessment of long-term effectiveness for the cleanup alternatives is similar to the evaluation 

of protection of human health and the environment as discussed above in Section 9.6.3.1.  As discussed in 

that section, the Former Log Yard Area cap is expected to be effective over the long term with adequate 

institutional controls, which would include an environmental covenant and establishment of excavation 

and material handling procedures in a site excavation work plan.  The Former Log Yard Area cap would 

also include a requirement for periodic (e.g., annual) inspection of the cap with cap repair to be 

conducted, as necessary, if damage is sustained from industrial activity or natural events.   

 

5. Management of Short-Term Risks 

Implementation of the Former Log Yard Area cap cleanup alternative involves little to no 

disturbance of the Former Log Yard Area impacted soil and, therefore, presents minimal to no short-term 

risks.   

 

6. Technical and Administrative Implementability 

The clean soil cap at the Former Log Yard Area is considered to have good administrative 

implementability in that capping is a remedial technology that both regulators and the general public are 

familiar and comfortable with.  The capping cleanup action also has good technical implementability in 

that capping is a common and simple remedial technology.  The fact that the Former Log Yard Area clean 

soil cap is already installed further increases the technical and administrative implementability of the 

cleanup action alternative.     

 

7. Consideration of Public Concerns 

No community concerns regarding the cleanup action alternatives are known.  Community 

concerns, if any, will be determined through a public process under MTCA, and the extent to which the 
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alternative addresses those concerns will be addressed by Ecology.  This process includes concerns from 

individuals, community groups, local governments, tribes, federal and state agencies, or any other 

organization that may have an interest in or knowledge of the site.   

This RI/FS report will be made available to the public by Ecology.  Ecology will consider public 

input and incorporate those concerns with their comments on the RI/FS, to the extent that Ecology deems 

the comments applicable to the selection of the cleanup action alternative.  After completion of interim 

cleanup actions at other areas of the Site, the Port will address Ecology’s remaining comments and 

prepare the final RI/FS report. 

 

9.6.3.6 Provision for a Reasonable Restoration Timeframe 

The Former Log Yard Area cap alternative could be implemented very quickly.  Because the 

clean soil cap is already in place, the main component of the cleanup action that will need to be completed 

is groundwater monitoring, and the groundwater monitoring wells are already in place.  With the 

exception of the groundwater monitoring, the Former Log Yard Area cap cleanup action will essentially 

be complete upon Ecology’s approval of the RI/FS document and the Port’s implementation of 

institutional controls.   

 

9.7 PREFERRED CLEANUP ACTION ALTERNATIVES 

Based on consideration of the various evaluation and comparison criteria presented above for the 

cleanup action alternatives, a preferred cleanup action alternative was selected for each of the three 

remaining cleanup action areas at the Site.  The preferred alternative for each area is listed below: 

 SPL Area:  Alternative 2 - SPL Area Excavation and Groundwater Monitoring 

 Rod Mill Area Closed Landfill:  Alternative 2 - Closed Landfill Area Excavation and 
Groundwater Monitoring 

 Former Log Yard Area: Former Log Yard Area – Existing Clean Soil Cap and Groundwater 
Monitoring. 

Selection of these cleanup action alternatives over the other alternatives presented in this FS is 

primarily based on the following: 

 Each of the selected preferred alternatives achieves the RAOs and each of the threshold 
requirements, uses permanent solutions to the maximum extent practicable, and provides for 
a reasonable restoration timeframe. 

 Each of the selected preferred alternatives is compatible with the conceptual model of the Site 
and with potential future redevelopment of the Site. 

 The selection of the excavation alternatives for the SPL Area and the Rod Mill Closed 
Landfill Area will allow for removal of contaminants that could be a source for groundwater 
contamination, and will eliminate the need for long-term groundwater monitoring once it has 
been demonstrated that contaminated groundwater is not migrating off the Site. 
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 The selection of the excavation alternatives for the SPL Area and the Rod Mill Closed 
Landfill Area further mitigates the potential for future exposure to construction workers by 
permanently removing contaminated materials. 

 

9.8 SCHEDULE CONSIDERATIONS 

As discussed in Section 9.6, the cleanup action alternatives, including the necessary planning and 

design, could be readily performed following approval by Ecology.  The Port currently anticipates that 

Interim Action construction activities will be implemented during summer/early fall of 2013, and the 

regulatory review and approval process will be conducted consistent with that schedule.   

The Port anticipates that this RI/FS report will be made available to the public by Ecology along 

with the draft Interim Action Work Plans.  Ecology will consider public input and incorporate those 

concerns with their comments on these documents.  Following finalization and Ecology approval of the 

Interim Action Work Plans during the summer/fall of 2012, the Port will design the selected cleanup 

actions during the fall/winter of 2012, bid the Interim Action Cleanup Project during the spring of 2013, 

and require that the selected contractor implement the Interim Action construction activities during 

summer/early fall of 2013 when the groundwater level is at or near its seasonal low.  An Interim Action 

Construction Completion Report documenting implementation of the remedial construction activities will 

be prepared and submitted for Ecology approval during fall/winter of 2013/2014 within approximately 1 

to 3 months after completion of excavation backfilling/site restoration activities and receipt of as-built 

record drawings and information from the remediation contractor.  The Port will then update the RI/FS, 

address Ecology’s remaining comments, and prepare the final RI/FS report and draft CAP.  When these 

documents are submitted to Ecology, all AO requirements will have been completed. 

It is expected that an Agreed Order amendment could be prepared and provided for public review 

within 6 months of Ecology approval of the final RI/FS report and draft CAP.  Ecology will consider 

public input and incorporate those concerns with their comments on the draft CAP.  Following 

finalization of the CAP and full execution of the Agreed Order amendment, the remaining components of 

the selected cleanup actions (groundwater monitoring and institutional controls) would be implemented 

by the Port.    
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Black Carbon Materials

Unit A: Sand, Silt, and Gravel FILL;

Profile A-A''

Profile A-A'

Shallow Water-bearing Zone

Soil Containing 5 to 40 Percent

Notes

1. Soil descriptions are generalized, based on interpretation

of field and laboratory data.  Stratigraphic contacts are

interpolated between borings and based on topographic

features; actual conditions may vary.

2. For cross-section profile location, see Figure 14 of this

report.

3. Test pits excavated during the RI are shown in red and

because they are projected to the cross-section location,

they overlap with earlier test pits.

4. No groundwater encountered at test pits MA23 and MA25.

5. NA - Total cyanide not analyzed

6. Black and white reproduction of this color original may

reduce its effectiveness and lead to incorrect interpretation.
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Notes
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Black Carbon Materials

Unit A: Sand, Silt, and Gravel fill;

Unit B: Sandy to clayey organic SILT

with minor peat, woody debris, and shell

fragments; native mudflat deposits.

shallow water-bearing zone

Soil Containing 30 to 60 Percent

Unit C:  Fine SAND with occasional silt;

deltaic sediments; intermediate water bearing

bearing zone

Unit D:  SILT with organic matter; deltaic sediments

Unit E:  Layers of SILT and SAND; deep water-bearing zone

Notes

1. Soil descriptions are generalized, based on interpretation of field and laboratory

data.  Stratigraphic contacts are interpolated between borings and based on

topographic features; actual conditions may vary.

2. For cross-section profile location, see Figure 14 of this report.

3. Test pits excavated during the RI are shown in red and because they are

projected to the cross-section location, they overlap with earlier test pits.

4. NA - Total cyanide not analyzed.

5. Black and white reproduction of this color original may reduce its effectiveness

and lead to incorrect interpretation.
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Unit B: Sandy to Clayey Organic Silt

with minor peat, woody debris, and shell

fragments; native mudflat deposits.

Unit C: Fine to Medium Sand with

Occasional Silt

Sheen Observed On Water

Petroleum Colored Staining Observed

Notes

1. Black and white reproduction of this color original may

reduce its effectiveness and lead to incorrect interpretation.

2. White-gray chalk-like to clay-like mixture of cryolite and

bauxite ore encountered at test pit LF24.

3. Test pits excavated during the RI are shown in red.

4. Groundwater not encountered at LF27 and LF28.

5. See report text for descriptions of geologic units.

6. For cross-section profile location, see Figure 18.
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Notes

1. Black and white reproduction of this color original may

reduce its effectiveness and lead to incorrect interpretation.

2. White-gray chalk-like to clay-like mixture of cryolite and

bauxite ore encountered at test pit LF24.

3. Test pits excavated during the RI are shown in red.

4. Groundwater not encountered at LF27 and LF28.

5. See report text for descriptions of geologic units.

6. For cross-section profile location, see Figure 18.
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Notes

1. Black and white reproduction of this color original may

reduce its effectiveness and lead to incorrect interpretation.

2. Groundwater not encountered at LF27 and LF28.

3. See report text for descriptions of geologic units.

4. For cross-section profile location, see Figure 18.
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    significant figure. WAD cyanide concentrations ≤ 0.015 mg/L
    are not considered to be exceedances.
3. ND = Not Detected
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1. Concentration is highlighted where a
    preliminary cleanup level was exceeded.
    Arsenic Preliminary Cleanup Level = 8 µg/L.
2. ND = Not Detected
3. Black and white reproduction of this color
    original may reduce its effectiveness and 
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Notes
1. Concentration is highlighted where a 
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TABLE 1
SUMMARY OF SURVEY ELEVATIONS AND 

CALCULATED GROUNDWATER ELEVATIONS 2012
 KAISER  RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 1

Well ID
Reference Point Elevation (ft, 

MLLW)   (a)
Measured Depth to Water from 

Reference Point (ft)
Calculated Groundwater 

Elevation (ft, MLLW)

Shallow Aquifer Wells

SPL Area

SPL-MW-B(S) 17.88 4.78 13.10

SPL-MW-C(S) 18.09 7.11 10.98

SPL-MW-F(S) 16.98 2.59 14.39

Rod Mill Closed Landfill Area

MW-3(S) 19.68 5.42 14.26

MW-4(S) 19.6 4.33 15.27

MW-5(S) 19.9 3.12 16.78

MW-6(S) 20.19 3.41 16.78

MW-7(S) 22.08 6.07 16.01

MW-8(S) 21.88 7.26 14.62

Former Log Yard Area

MW-101(S) 18.51 7.49 11.02

MW-102(S) 20.32 10.94 9.38

MW-103(S) 18.24 7.43 10.81

MW-DD(S) 21.33 5.16 16.17

MW-N(S) 20.59 5.12 15.47

MW-YY(S) 18.04 7.07 10.97

Intermediate Aquifer Wells

Rod Mill Closed Landfill Area

MW-1(I) 22.19 9.37 12.82

MW-2(I) 21.83 9.27 12.56

MW-3(I) 19.68 8.41 11.27

MW-4(I) 20.05 8.65 11.4

MW-5(I) 19.64 6.62 13.02

MW-6(I) 20.1 7.51 12.59

(a) Top of PVC well casing.

Note:  Depth to water measurements collected on 03/01/2012

8/22/2012  P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Table 1 GWElev LANDAU ASSOCIATES



TABLE 2
PRELIMINARY SOIL CLEANUP LEVELS FOR DETECTED CONSTITUENTS

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 1

MTCA MTCA Method C MTCA Method C MTCA Method C Protective of
Method A Soil-Direct Contact Soil-Direct Contact Protective of Terrestrial Ecological MTCA Method C
Industrial Industrial Land Use Industrial Land Use Groundwater as Receptors for Soil Preliminary 

Constituent Land Use Carcinogen Non-Carcinogen Marine Surface Water (a) Industrial Sites (b) PQL (c) Background (d) Cleanup Level

Metals (mg/kg)
Arsenic 20 (e) 88 1,100 0.082 NA 0.87 20 (e) 20
Copper -- -- 140,000 1.1 NA 0.36 36 36
Chromium (f) 2,000 -- 1,000,000 1,000,000 NA 0.38 42 1,000,000
Lead 1,000 -- -- 1,600 NA 0.47 17 1,000
Zinc -- -- 1,000,000 100 NA 3.4 86 100

PAHs (µg/kg)
Benzo(a)pyrene see total cPAHs see total cPAHs -- 350 NA 24 -- 350
Benzo(a)anthracene see total cPAHs see total cPAHs -- 130 NA 62 -- 130
Benzo(b)fluoranthene see total cPAHs see total cPAHs -- 440 NA 60 -- 440
Benzo(k)fluoranthene see total cPAHs see total cPAHs -- 440 NA 59 -- 440
Chrysene see total cPAHs see total cPAHs -- 140 NA 27 -- 140
Dibenzo(a,h)anthracene see total cPAHs see total cPAHs -- 640 NA 56 -- 640
Indeno(1,2,3-cd)pyrene see total cPAHs see total cPAHs -- 1,200 NA 34 -- 1,200
Total cPAH - benzo(a)pyrene TEQ (g) 2,000 18,000 -- -- -- -- 2,000

PCBs (mg/kg)
Total PCBs 10 (h) 66 -- NA 2.0 2.0 -- 2.0

Petroleum Hydrocarbons (mg/kg)
Diesel-Range Organics 2,000 -- -- -- 15,000 -- -- 2,000
Oil-Range Organics 2,000 -- -- -- -- -- -- 2,000
Mineral Oil-Range Organics 4,000 -- -- -- -- -- -- 4,000

Conventionals (mg/kg)
Cyanide -- -- 70,000 3,200 -- 0.25 -- 3,200

Shaded cell indicates basis for cleanup level.

--  Indicates no criterion available.

NA = Not Applicable.  Cleanup levels protective of terrestrial ecological receptors were only developed for those constituents of concern

         in the Rectifier Yard.  Also, no PCB soil cleanup levels protective of marine surface water were developed because PCBs were not  

         detected at depth in Rectifier Yard.

(a)  Calculated using fixed parameter 3-phase partitioning model, WAC 173-340-747(4) and preliminary groundwater cleanup level.

(b)  Cleanup levels protective of terrestrial ecological receptors are based on a simplified terrestrial ecological evaluation (MTCA Table 749-2).

(c)  Practical quantitation limit calculated using ten times ARI's 2011 method detection limit, unless otherwise noted.

(d)  From Ecology's Natural Background Soil Metals Concentrations in Puget Sound (1994).  Used 90th percentile for Puget Sound unless noted otherwise.

(e)  The MTCA Method A soil cleanup level for industrial properties was used for arsenic because it was established based on adjustments for background. 

(f)  Cleanup levels are for Chromium III.

(g)  A toxicity equivalency quotient (TEQ) will be calculated for each sample containing carcinogenic PAHs above reporting limits and compared to the benzo(a)pyrene

       cleanup level in accordance with 173-340-708(8)(e).  

(h)  Cleanup level is based on applicable federal law (40 C.F.R. 761.61).  This value may be used only if the PCB contaminated soils are capped and the cap

        maintained as required by 40. C.F.R 761.61

Adjustments

8/22/2012P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Table 2 (Soil CULs) LANDAU ASSOCIATES



TABLE 3
PRELIMINARY GROUNDWATER WATER CLEAUP LEVELS FOR DETECTED CONSTITUENTS 

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 3

Constituent

Discharge to 
Navigable 

Waters
Unrestricted 

Use
MTCA 

Method A 
MTCA 

Method B 

AWQC for
Protection of 
Aquatic Life - 

Acute  (a)

AWQC for
Protection of 
Aquatic Life - 
Chronic  (a)

AWQC for 
Protection 
of Human 
Health - 

Organisms 
Only  (b)

Protection of 
Aquatic Life - 

Acute

Protection of 
Aquatic Life - 

Chronic

Protection of 
Human Health - 
Organisms Only

MTCA Method B
Standard 

Formula Values
Carcinogen

MTCA Method B
Standard Formula 

Values
Non Carcinogen

MTCA Method B 
Unadjusted 
Preliminary 

Cleanup Level PQL (d) Background (e)

MTCA Method B 
Adjusted 

Preliminary 
Cleanup

Level

VOLATILES (µg/L)

1,1-Dichloroethane -- -- -- 1,600 -- -- -- -- -- -- -- -- -- 0.48 -- --

1,2,4-Trimethylbenzene -- -- -- 400 -- -- -- -- -- -- -- -- -- 0.23 -- --

1,3,5-Trimethylbenzene -- -- -- 400 -- -- -- -- -- -- -- -- -- 0.26 -- --

2-Butanone -- -- -- 4800 -- -- -- -- -- -- -- -- -- 6.6 -- --

4-Isopropyltoluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Methyl-2-Pentanone (MIBK) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acetone -- -- -- 800 -- -- -- -- -- -- -- -- -- 8.0 -- --

Benzene -- -- 5.0 5.0 -- -- 71 -- -- 51 23 2,000 23 0.30 -- 23

Carbon Disulfide -- -- -- 800 -- -- -- -- -- -- -- -- -- 0.49 -- --

Chloroform -- -- -- 7.2 -- -- 470 -- -- 470 283 6,900 283 0.42 -- 283

Ethylbenzene -- -- 700 700 -- -- 29,000 -- -- 2,100 -- 6,900 2,100 0.26 -- 2,100

Isopropylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

m,p-Xylene -- -- -- 10,000 (f) -- -- -- -- -- -- -- -- -- 0.44 -- --

Methylene Chloride -- -- 5.0 5.0 -- -- 1,600 -- -- 590 960 170,000 590 0.52 -- 590

Naphthalene -- -- 160 160 -- -- -- -- -- -- -- 4,900 4,900 0.39 4,900

n-Butylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

n-Propylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

o-Xylene -- -- -- 10,000 (f) -- -- -- -- -- -- -- -- -- 0.36 -- --

sec-Butylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Toluene -- -- 1,000 640 -- -- 200,000 -- -- 15,000 -- 19,000 15,000 0.36 -- 15,000

Total xylene -- -- 1,000 1,600 (f) -- -- -- -- -- -- -- -- -- -- -- --

Vinyl Chloride -- -- -- 0.29 -- -- 530 -- -- 2.4 3.7 6,600 2.4 0.010 -- 2.4

PAHs (µg/L)

1-Methylnaphthalene -- -- 160 (g) -- -- -- -- -- -- -- -- -- -- 0.41 -- --

2-Methylnaphthalene -- -- 160 (g) -- -- -- -- -- -- -- -- -- -- 0.32 -- --

Acenaphthene -- -- -- 960 -- -- -- -- -- 990 -- 640 640 0.42 -- 640

Acenaphthylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Anthracene -- -- -- 4,800 -- -- 110,000 -- -- 40,000 -- 26,000 26,000 0.35 -- 26,000

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzofuran -- -- -- 32 -- -- -- -- -- -- -- -- -- -- -- --

Fluoranthene -- -- -- 640 -- -- 370 -- -- 140 -- 90 90 0.26 -- 90

Fluorene -- -- -- 640 -- -- 14,000 -- -- 5,300 -- 3,500 3,500 0.39 -- 3,500

Naphthalene -- -- 160 (g) 160 -- -- -- -- -- -- -- 4,900 4,900 0.38 -- 4,900

Phenanthrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pyrene -- -- -- 480 -- -- 11,000 -- -- 4,000 -- 2,600 2,600 0.35 -- 2,600

National Recommended Water Quality 
Criteria  (c)

Protective of Drinking 
Water Protective of Marine Surface Water

TSCA (i)

8/22/2012  P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Table 3 (GW CULs)Tb 3  MSW Cleanup Levels LANDAU ASSOCIATES



TABLE 3
PRELIMINARY GROUNDWATER WATER CLEAUP LEVELS FOR DETECTED CONSTITUENTS 

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 2 of 3

Constituent

Discharge to 
Navigable 

Waters
Unrestricted 

Use
MTCA 

Method A 
MTCA 

Method B 

AWQC for
Protection of 
Aquatic Life - 

Acute  (a)

AWQC for
Protection of 
Aquatic Life - 
Chronic  (a)

AWQC for 
Protection 
of Human 
Health - 

Organisms 
Only  (b)

Protection of 
Aquatic Life - 

Acute

Protection of 
Aquatic Life - 

Chronic

Protection of 
Human Health - 
Organisms Only

MTCA Method B
Standard 

Formula Values
Carcinogen

MTCA Method B
Standard Formula 

Values
Non Carcinogen

MTCA Method B 
Unadjusted 
Preliminary 

Cleanup Level PQL (d) Background (e)

MTCA Method B 
Adjusted 

Preliminary 
Cleanup

Level

National Recommended Water Quality 
Criteria  (c)

Protective of Drinking 
Water Protective of Marine Surface Water

TSCA (i)

cPAHs (µg/L)

Benzo(a)pyrene -- --
see total 
cPAHs see total cPAHs -- -- 0.031 -- -- 0.018 see total cPAHs -- 0.018 (h) 0.014 -- 0.018

Benzo(a)anthracene -- --
see total 
cPAHs see total cPAHs -- -- 0.031 -- -- 0.018 see total cPAHs -- 0.018 (h) 0.020 -- 0.020

Benzo(b)fluoranthene -- --
see total 
cPAHs see total cPAHs -- -- 0.031 -- -- 0.018 see total cPAHs -- 0.018 (h) 0.017 -- 0.018

Benzo(k)fluoranthene -- --
see total 
cPAHs see total cPAHs -- -- 0.031 -- -- 0.018 see total cPAHs -- 0.018 (h) 0.036 -- 0.036

Chrysene -- --
see total 
cPAHs see total cPAHs -- -- 0.031 -- -- 0.018 see total cPAHs -- 0.018 (h) 0.019 -- 0.019

Dibenzo(a,h)anthracene -- --
see total 
cPAHs see total cPAHs -- -- 0.031 -- -- 0.018 see total cPAHs -- 0.018 (h) 0.014 -- 0.018

Indeno(1,2,3-cd)pyrene -- --
see total 
cPAHs see total cPAHs -- -- 0.031 -- -- 0.018 see total cPAHs -- 0.018 (h) 0.017 -- 0.018

TEQ (h) -- -- 0.1 0.012 -- -- -- -- -- -- 0.030 -- 0.030 -- -- 0.030

PCBs (µg/L)

Aroclor 1016 -- -- -- 1.1 -- -- -- -- -- -- -- 0.0058 0.0058 0.020 -- 0.020

Aroclor 1242 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Aroclor 1248 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Aroclor 1254 -- -- -- 0.32 -- -- -- -- -- -- -- 0.0017 0.0017 0.020 (k) -- 0.020

Aroclor 1260 -- -- -- -- -- -- -- -- -- -- -- -- -- 0.014 -- --

Aroclor 1221 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Aroclor 1232 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total PCBs 3.0 0.50 0.1 0.44 10 0.03 0.00017 -- 0.03 0.000064 0.00011 -- 0.000064 0.020 -- 0.020

TOTAL METALS (µg/L)

Arsenic -- -- 5 0.58 69 36 0.14 69 36 0.14 0.098 18 0.14 0.39 8.0 8.0

Cadmium -- -- 5 5 42 9.3 -- 40 8.8 -- -- 20 8.8 0.11 2.0 8.8

Chromium (total) -- -- 50 100 -- -- -- -- -- -- -- -- 50 0.44 10 50

Chromium  III -- -- 100 100 -- -- -- -- -- -- -- 240,000 240,000 0.44 -- 240,000

Chromium VI -- -- 48 1,100 50 -- 1,100 50 -- -- 490 50 0.44 -- 50

Copper -- -- 590 2.4 (b) 2.4 (b) -- 4.8 3.1 -- -- 2,700 2.4 0.43 20 20

Lead -- -- 15 210 8.1 -- 210 8.1 -- -- -- 8.1 1.0 10 10

Mercury -- -- 2.0 2.0 1.8 0.025 0.15 1.8 0.94 0.3 -- -- 0.025 0.15 -- 0.15

Zinc -- -- 4,800 90 81 -- 90 81 26,000 -- 17,000 81 4.0 160 160

8/22/2012  P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Table 3 (GW CULs)Tb 3  MSW Cleanup Levels LANDAU ASSOCIATES



TABLE 3
PRELIMINARY GROUNDWATER WATER CLEAUP LEVELS FOR DETECTED CONSTITUENTS 

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 3 of 3

Constituent

Discharge to 
Navigable 

Waters
Unrestricted 

Use
MTCA 

Method A 
MTCA 

Method B 

AWQC for
Protection of 
Aquatic Life - 

Acute  (a)

AWQC for
Protection of 
Aquatic Life - 
Chronic  (a)

AWQC for 
Protection 
of Human 
Health - 

Organisms 
Only  (b)

Protection of 
Aquatic Life - 

Acute

Protection of 
Aquatic Life - 

Chronic

Protection of 
Human Health - 
Organisms Only

MTCA Method B
Standard 

Formula Values
Carcinogen

MTCA Method B
Standard Formula 

Values
Non Carcinogen

MTCA Method B 
Unadjusted 
Preliminary 

Cleanup Level PQL (d) Background (e)

MTCA Method B 
Adjusted 

Preliminary 
Cleanup

Level

National Recommended Water Quality 
Criteria  (c)

Protective of Drinking 
Water Protective of Marine Surface Water

TSCA (i)

PETROLEUM HYDROCARBONS (mg/L)

Diesel-Range -- -- 0.5 -- -- -- -- -- -- -- -- -- 0.5 0.12 -- 0.5

Motor Oil-Range -- -- 0.5 -- -- -- -- -- -- -- -- -- 0.5 0.49 -- 0.5

CONVENTIONALS (mg/L)

Total Cyanide -- -- -- -- -- -- 220 -- -- 16 -- 52 16 0.01 16

WAD Cyanide (j) -- -- -- 0.20 0.0091 0.0028 -- 1,000 1,000 -- -- -- 0.0028 0.01 -- 0.01

Shaded cell indicates basis for cleanup level.

--   Indicates no cleanup level criteria available.

(a)   Ambient water quality criteria for protection of aquatic life from WAC 173-201A-240; values listed for WAD cyanide are for Puget Sound.

(b)   Ambient water quality criteria for protection of human health from 40 CFR Part 131d (National Toxics Rule).

(c)   National Recommended Water Quality Criteria (EPA 2006).

(d)   PQL calculated from laboratory method detection limit (MDL); PQL = 10x MDL.

(e)   PTI 1989.  Background Concentrations of Selected Chemicals in Water, Soil, Sediments, and Air of Washington State, Draft Report.  April. 

(f)    Xylene preliminary Method B groundwater as drinking water value is for total of xylenes not individual xylenes based on MCL.  MCL for xylenes cannot be exceeded by sum of xylene concentrations.

(g)  Cleanup level is a total value for naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene.

(h)  A toxicity equivalency quotient (TEQ) would be completed for each sample containing carcinogenic PAHs above reporting limits and compared to the benzo(a)pyrene

       cleanup level in accordance with 173-340-708(8)(e).  However, federal criteria are established for individual cPAHs.

(I)  Toxics Substances Control Act 40 C.F.R Part 761.61

(j)  National Recommended Water Quality Criteria is expressed as free cyanide.

(k)  Practical quantitation limit is 10 times the MDL for Aroclor 1016.
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TABLE 4
SUMMARY OF WASTE MATERIALS OBSERVED IN ENVIRONMENTAL INVESTIGATION TEST PITS

SPENT POT LINING AREA
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 2

Exploration with 
Observed Waste 

Materials (a) Investigation

Depth Waste Materials 
Were Observed        

(ft BGS) Soil
Carbon 

Materials Concrete
Refractory 

Brick Coal 

Gray 
Green 

Material
White 
Waste Other Comments

SPL-MA2
Previous 

Investigation 0 - 2 -- (b) -- -- -- -- -- -- Dark gray to black, coarse sand-sized waste.

SPL-MA2A

2008 
Supplemental 
Investigation 0 - 1 70 30 -- -- -- -- -- --

Approximately 30% of the gravel fill is dark gray to black in color.  It was not determined if this may or may not be a crushed carbon material.  
The log for previous test pit SPL-MA2 identifies a dark gray sand-sized waste at 0-2 ft BGS.

SPL-MA36 2012 RI 0-0.5 70 30 -- -- -- -- -- -- Dark gray fine grained waste material

SPL-MA4
Previous 

Investigation 0 - 1.5 -- -- -- -- -- -- (b) -- Some non-continuous layers of white and gray waste.

0 - 0.5 70 30 -- -- -- -- -- --
Approximately 30% of the gravel fill is dark gray to black in color.  It was not determined if this may or may not be a crushed carbon material.  
The log for previous test pit SPL-MA4 identifies non-continuous layers of white and gray waste from 0-1.5 ft BGS.

0.5 - 2 95 5 -- -- -- -- -- -- Cobble to gravel-sized chunks with gravel-sized petroleum coke fragments imbedded in the carbon chunks.
SPL-MA39 2012 RI 0-1.5 50 50 -- -- -- -- -- -- Dark gray fine grained carbon waste material

SPL-MA10
Previous 

Investigation 0 - 4 (b) (b) -- (b) -- (b) -- -- Dark gray to black and gray-green fill and waste, cooker brick, wire, and metal.

SPL-MA10A

2008 
Supplemental 
Investigation 0.5 - 2.25 > 95 <5 -- -- -- -- -- --

Cobble to gravel-sized chunks of black carbon waste materials.  The log for previous test pit SPL-MA10 identifies dark to black and gray 
green fill and waste, refractory brick, wire and metal from 0 to 4 ft BGS.

SPL-MA13
Previous 

Investigation 2 (b) -- -- -- -- -- (b) -- White waste layer at 2 ft.
SPL-MA32 2012 RI -- 100 -- -- -- -- -- -- -- No waste materials observed

SPL-MA18

2008 
Supplemental 
Investigation 1 - 2 40 60 -- -- -- -- -- -- Cobble to gravel-sized chunks of black carbon waste materials.

SPL-MA38 2012 RI 1.5-2.5 30 70 -- -- -- -- <1 --

Dark gray fine grained carbon waste material with trace amounts of cobble-sized fragments of carbon waste material and gravel sized 
fragments of white waster material.

SPL-MA19

2008 
Supplemental 
Investigation 1 - 2 25 75 -- -- -- -- -- -- Cobble to gravel-sized chunks of black carbon waste materials.

SPL-MA20

2008 
Supplemental 
Investigation 1 - 2 80 20 -- -- -- -- -- -- Cobble to gravel-sized chunks of black carbon waste materials.

SPL-MA41 2012 RI 1.5-2.5 50 50 -- -- -- -- <1 -- Dark gray fine grained carbon waste material with trace white waste material

SPL-MA23

2008 
Supplemental 
Investigation 1 - 2 >80 10 5 <5 -- -- -- -- Black carbon waste materials (size not specified).

SPL-MA37 2012 RI 1-1.5 70 30 -- -- -- -- -- -- Dark gray fine grained waste material

SPL-MA11
Previous 

Investigation 0 - 4.5 (b) (b) -- (b) -- -- -- -- Dark gray to black waste, cooker brick, and metal.

SPL-MA25

2008 
Supplemental 
Investigation 1.75 - 3.75 60 40 -- -- -- -- -- -- Chunks of black carbon waste materials (size not specified).

SPL-MA33 2012 RI 0-2 50 50 -- -- -- -- -- -- Dark gray fine-grain carbon waste material

1 - 2 50 50 -- -- -- -- -- -- Cobble to boulder-sized chunks of carbon waste materials.
2.5 - 3 50 50 -- -- -- -- -- -- Cobble to boulder-sized chunks of carbon waste materials.

SPL-MA34 2012 RI 0-0.5 70 30 -- -- -- -- -- -- Dark gray fine-grain carbon waste material on northwestern corner of test pit only.
SPL-MA35 2012 RI -- 100 -- -- -- -- -- -- -- No waste materials observed

SPL-MA28

2008 
Supplemental 
Investigation 1.25 - 1.75 >95 5 -- -- <5 -- -- -- Black carbon waste materials (size not specified).

SPL-MA40 2012 RI 0-2.5 70 30 -- -- -- -- -- -- Dark gray fine grained carbon waste material

2008 
Supplemental 
Investigation

2008 
Supplemental 
Investigation

Waste
 Estimated Percent Total Volume

SPL-MA4A

SPL- MA26
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TABLE 4
SUMMARY OF WASTE MATERIALS OBSERVED IN ENVIRONMENTAL INVESTIGATION TEST PITS

SPENT POT LINING AREA
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 2 of 2

Exploration with 
Observed Waste 

Materials (a) Investigation

Depth Waste Materials 
Were Observed        

(ft BGS) Soil
Carbon 

Materials Concrete
Refractory 

Brick Coal 

Gray 
Green 

Material
White 
Waste Other Comments

Waste
 Estimated Percent Total Volume

SPl-MA27

2008 
Supplemental 
Investigation 1 - 1.5 85 15 -- -- -- -- -- -- Cobble sized fragments of carbon waste materials.

0.5 - 2 50 30 -- -- -- 20 -- --
Black carbon waste materials with gravel-sized fragments of coal tar and petroleum coke imbedded in the carbon waste materials. Gray 
green silty chunks of waste materials with a moderate chemical order.

2 - 4.5 40 60 -- -- -- -- -- Cobble to boulder-sized chunks of carbon waste materials.

SPL-MA5
Previous 

Investigation 0 - 3.5 (b) -- -- -- -- (b) -- -- Dark gray to greenish gray waste.

SPL-MA8
Previous 

Investigation 0 - 1.25 (b) (c) (c) (c) (c) (c) (c) -- Dark gray sandy gravel size fill/waste.

SPL-MA9
Previous 

Investigation 2.25 - 2.75 (b) (c) (c) (c) (c) (c) (c) -- Waste layer.

SPL-MA12
Previous 

Investigation 0 - 3.5 (b) -- -- -- -- -- (b) -- White waste; dark brown sandy gravel fill/waste.

SPL-LA1
Previous 

Investigation 0.75 - 3.0 (b) -- -- (b) -- -- -- -- Fill material with cooker brick.

0.5 - 1.25 (b) -- (b) -- -- -- -- -- Concrete.
 5 - 8 -- -- -- -- -- -- -- -- Pea green water.

--    Indicates the material type was not encountered.

(a)  Explorations where no waste materials were observed include SPL-MA1, SPL-MA1A, SPL-MA3, SPL-MA5, SPL-MA6, SPL-MA7, SPL-MA7A, SPL-MA14, SPL-MA15, SPL-MA16, SPL-MA16A,
        SPL-MA17, SPL-MA21, SPL-MA22, SPL-MA24, SPL-MA30, SPL-MA31, and SPL-LA2.
(b)  Percent total volume not estimated.
(c)  Type of waste materials not described.

2008 
Supplemental 
Investigation

Previous 
Investigation

SPL-MA29

SPL-DPT-6

Is
o

la
te

d
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P
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TABLE 5
2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION 

SOIL ANALYTICAL RESULTS
SPENT POT LINING AREA
 KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 2

Test Pit Identification:

Depth of Waste Material Observed (ft BGS):

Depth of Sample Below Waste Material (ft)

Sample Identification:

Laboratory Identification: Preliminary Cleanup
Sample Collection Date: Levels (a)  

cPAHs (mg/kg)

Method SW8270D-SIM

Benzo(a)anthracene 0.13 1.1 0.0049 U 0.012 3.4 0.005 U 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.0093

Chrysene 0.14 1.5 0.026 0.028 8.2 0.0064 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.02

Benzo(b)fluoranthene 0.44 1.3 0.0088 0.020 6.3 0.0069 NA NA NA NA NA NA

Benzo(k)fluoranthene 0.44 1.1 0.0088 0.013 4.3 0.005 U NA NA NA NA NA NA

Benzo(a)pyrene 0.35 1.2 0.0049 U 0.0059 2.6 0.005 U 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.012

Indeno(1,2,3-cd)pyrene 1.2 0.780 0.0049 U 0.0074 2.4 0.005 U 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.011

Dibenz(a,h)anthracene 0.64 0.210 0.0049 U 0.0049 U 0.820 0.005 U 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.0047 U

Total Benzofluoranthenes 0.44 NA NA NA NA NA 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.029

TEQ 2 1.664 0.0084 0.0114 4.404 0.00075 NA NA NA NA NA 0.017

CONVENTIONALS

Total Cyanide (mg/kg; EPA 335.4) 3200 0.897 27.6 0.594 19.2 4.89 52.5 J NA NA NA NA NA

Total Solids (%; EPA 160.3) --- NA NA NA NA NA 87.50 NA NA NA NA NA

1.5 2.52.5 0.5 0.5 0.75 0.75 0.5 1.0 1.5 0.5

02/14/2012 02/14/2012 02/14/2012 02/14/2012 02/14/20126/18/2008 6/18/2008 6/18/2008 6/19/2008 6/19/2008 02/14/2012
UI38H UI38INC06L NC06K NC06J NC06M NC06N UI38A UI38E UI38F UI38G

SPL-MA34-2012-S(1.5-2) SPL-MA34-2012-S(2-2.5) SPL-MA36-2012-S(1-1.5) SPL-MA36-2012-S(2.5-3) SPL-MA36-2012-S(3-3.5)SPL-MA20-2008(4.5) SPL-MA26-2008(3.5) SPL-MA27-2008(2) SPL-MA28-2008(2.5) SPL-MA29-2008(5.25) SPL-MA33-2012-S(2.5-3)

1-2 1-3 1-1.5 1.25-1.75 0.5-4.5 0-2 0-0.5 0-0.5

MA-34 MA36MA-20 MA-26 MA-27 MA-28 MA-29 MA-33
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TABLE 5
2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION 

SOIL ANALYTICAL RESULTS
SPENT POT LINING AREA
 KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 2 of 2

Test Pit Identification:

Depth of Waste Material Observed (ft BGS):

Depth of Sample Below Waste Material (ft)

Sample Identification:

Laboratory Identification: Preliminary Cleanup
Sample Collection Date: Levels (a)  

cPAHs (mg/kg)

Method SW8270D-SIM

Benzo(a)anthracene 0.13

Chrysene 0.14

Benzo(b)fluoranthene 0.44

Benzo(k)fluoranthene 0.44

Benzo(a)pyrene 0.35

Indeno(1,2,3-cd)pyrene 1.2

Dibenz(a,h)anthracene 0.64

Total Benzofluoranthenes 0.44

TEQ 2

CONVENTIONALS

Total Cyanide (mg/kg; EPA 335.4) 3200

Total Solids (%; EPA 160.3) ---

0.0078 0.005 U 0.0052 0.0046 U 0.0046 U 0.027 0.0072 0.11

0.018 0.0062 0.0086 0.011 0.0046 U 0.062 0.022 0.17

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

0.0079 0.005 U 0.0062 0.0046 U 0.0046 U 0.026 0.0072 0.11

0.0052 0.005 U 0.0055 0.0046 0.0046 U 0.018 0.0074 0.071

0.0045 U 0.005 U 0.0047 U 0.0046 U 0.0046 U 0.0049 U 0.0048 U 0.029 J

0.018 0.0092 0.018 0.014 0.0046 U 0.062 0.026 0.22

0.011 0.001 0.009 0.002 NA 0.037 0.011 0.155

0.191 NA NA NA NA 6.30 NA 0.288

90.30 NA NA NA NA 83.00 NA 87.30

Bold value indicates concentration exceeds the preliminary cleanup level.

U = The analyte was not detected in the sample at the given reporting limit.

J = Indicates the analyte was positively identified; the associated numerical value is the 

       approximate concentration of the analyte in the sample.

NA = Not analyzed/not applicable.

--- = Cleanup level not applicable.

(a)  MTCA Method C Preliminary Cleanup Level (Appendix D; RI/FS Work Plan)

1 0.5 1 0.52.00.5 0.5 0.5

02/15/201202/14/2012 02/14/2012 02/15/2012 02/15/2012 02/15/2012 02/15/201202/14/2012
UI38M UI38C UI38N UI38DUI38B UI38J UI38K UI38L

SPL-MA41-2012-S(3-3.5)SPL-MA37-2012-S(3.5-4) SPL-MA38-2012-S(3-3.5) SPL-MA39-2012-S(2-2.5) SPL-MA39-2012-S(2.5-3) SPL-MA40-2012-S(3-3.5) SPL-MA40-2012-S(3.5-4)SPL-MA37-2012-S(2-2.5)

1.5-2.5 0-1.5 0-2.5 1.5-2.5

MA-41

1-1.5

MA-37 MA38 MA-39 MA-40
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TABLE 6
2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS
SPENT POT LINING AREA
 KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 1

Dup of SPL-MW-F(s)
Sample Identification: SPL-MW-B(s) SPL-C(s) SPL-F(s) SPL-Z(s)

Laboratory Identification: Preliminary Cleanup UK16C UK22A UK22B UK22C

Sample Collection Date: Levels (a) 2/29/2012 03/01/2012 03/01/2012 03/01/2012

cPAHs (µg/L)

Method SW8270D-SIM

Benzo(a)anthracene 0.020 0.016 0.010 U 0.011 U 0.010 U 0.002 0.016 NA

Chrysene 0.019 0.024 0.010 U 0.011 U 0.010 U 0.006 0.062 NA

Benzo(a)pyrene 0.018 0.010 U 0.010 U 0.011 U 0.010 U 0.001 0.010 U NA

Indeno(1,2,3-cd)pyrene 0.018 0.010 U 0.010 U 0.011 U 0.010 U 0.002 0.010 U NA

Dibenz(a,h)anthracene 0.018 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U NA

Total Benzofluoranthenes 0.018/0.036 (b) 0.010 U 0.020 U 0.011 U 0.020 U 0.090 0.040 NA

TEQ 0.030 0.004 ND ND ND 0.020 0.006 NA

CONVENTIONALS

WAD Cyanide (mg/L; SM4500CN-I) 0.01 0.006 0.005 U 0.006 0.008 J 0.011 0.015 J 0.006 J

Total Cyanide (mg/L;EPA 335.4) 16 0.37 NA 0.029 NA 1.02 NA NA

FIELD PARAMETERS

pH --- 7.53 8.20 6.82 8.71 8.58 10.44 10.44

Conductivity (uS) --- 1082 562 2637 2129 4371 2755 2755

Turbidity (NTU) --- medium low medium low high medium medium

Dissolved Oxygen (mg/L) --- 0.02 0.02 0.02 0.20 0.00 0.28 0.28

Temperature (°C) --- 15.03 8.22 15.28 9.45 16.17 8.73 8.73

ORP (mV) --- -446.8 -99.7 -446.6 -168.2 -446 -218.0 -218.0

Bold value indicates concentration exceeds the preliminary cleanup level.

U = The analyte was not detected in the sample at the given reporting limit.

J = Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

NA = Not analyzed/not applicable.

--- = Cleanup level not applicable.

(a)  MTCA Method B Preliminary Cleanup Level (Appendix D; RI/FS Work Plan)

(b)  Cleanup levels for benzo(b)fluoranthene and benzo(k)fluoranthene respectively; benzo(k)fluoranthene adjusted upward based on PQL.

(c) The MTCA Method B adjusted preliminary cleanup level for WAD cyanide (0.01 mg/L) has one significant figure.  

      Therefore, values less than or equal to 0.15 mg/L are not considered exceedances of the preliminary cleanup level.

SPL-MW-F(S)
ND59H

7/1/2008

SPL-MW-B(S)
ND59F

7/1/2008

SPL-MW-C(S)
ND59G

7/1/2008
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TABLE 7
2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS
ROD MILL AREA CLOSED LANDFILL

 KAISER RI/FS REPORTTACOMA, WASHINGTON

Page 1 of 2

Dup of RM-MW-6(S) Dup of RM-MW-6(s)
Sample Identification: RM-MW-5(S) RM-MW-5(s) RM-MW-6(S) RM-MW-6(D) RM-MW-6(s) RM-MW-99(s) RM-MW-3(S) RM-MW-3(s) RM-MW-4(S) RM-MW-4(s) RM-MW-7(s) RM-MW-8(s)

Laboratory Identification: Preliminary Cleanup ND59C (RE) UK03E/UK03K ND59D (RE) ND59E (RE) UK16A/UK16G UK16B/UK16H ND59A (RE) UK03D/UK03J ND59B (RE) UK03B/UK03H UK03C/UK03I UK03A/UK03G

Sample Collection Date: Levels (a)  7/1/2008 02/28/2012 7/1/2008 7/1/2008 02/29/2012 02/29/2012 7/1/2008 02/28/2012 7/1/2008 02/28/2012 02/28/2012 02/28/2012

TOTAL PETROLEUM HYDROCARBONS (mg/L)

NWTPH-Dx

Diesel Range- Organics 0.5 0.25 U 0.10 U 7.4 J 15 J 0.50 0.49 0.25 U 0.10 U 0.25 U 0.10 U 0.10 U 0.10 U

Motor Oil -Range Organics 0.5 0.50 U 0.20 U 2.5 UJ 2.5 UJ 0.20 U 0.20 U 0.50 U 0.20 U 0.50 U 0.20 U 0.20 U 0.20 U

VOLATILES (µg/L)

Method SW8260-SIM

Vinyl Chloride 2.4 0.02 UJ 0.020 U 5.5 4 0.020 U 0.020 U 0.02 UJ 0.020 U 1.2 0.020 U 0.020 U 0.020 U

cPAHs (µg/L)

Method SW8270D-SIM

Benzo(a)anthracene 0.020 0.012 UJ 0.010 U 3.4 J 2.5 UJ 0.56 J 0.42 J 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U

Chrysene 0.019 0.012 UJ 0.010 U 7.0 J 2.5 UJ 0.64 J 0.51 J 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U

Benzo(b)fluoranthene 0.018 0.012 UJ NA 2.3 J 2.5 UJ NA NA 0.010 UJ NA 0.010 UJ NA NA NA

Benzo(k)fluoranthene 0.036 0.012 UJ NA 1.8 J 2.5 UJ NA NA 0.010 UJ NA 0.010 UJ NA NA NA

Benzo(a)pyrene 0.018 0.012 UJ 0.010 U 1.3 J 2.5 UJ 0.34 J 0.26 J 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U

Indeno(1,2,3-cd)pyrene 0.018 0.012 UJ 0.010 U 1.0 UJ 2.5 UJ 0.13 0.11 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U

Dibenz(a,h)anthracene 0.018 0.012 UJ 0.010 U 1.0 UJ 2.5 UJ 0.050 0.043 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U

Total Benzofluoranthenes 0.018/0.036 (a) NA 0.020 U NA NA 0.67 J 0.54 J NA 0.020 U NA 0.020 U 0.020 U 0.020 U

TEQ 0.030 NA NA 1.45 NA 0.487 J 0.376 J NA NA NA NA NA NA

PCBs (µg/L)

Method SW8082

Aroclor 1016 0.020 0.010 U 0.010 U 0.030 U 0.032 U 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1242 --- 0.010 U 0.010 U 0.030 U 0.032 U 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1248 --- 0.010 U 0.010 U 0.73 J 1.2 J 0.067 0.065 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1254 0.020 0.010 U 0.010 U 0.77 J 1.3 J 0.096 0.084 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1260 --- 0.010 U 0.010 U 0.11 J 0.18 J 0.015 U 0.015 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Aroclor 1221 --- 0.010 U 0.010 U 0.030 U 0.032 U 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.015 U

Aroclor 1232 --- 0.010 U 0.010 U 0.030 U 0.032 U 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U

Total PCBs 0.020 NA NA 1.6 2.7 0.163 0.149 NA NA NA NA NA NA

TOTAL METALS (µg/L)

Method EPA 200.8/SW7470A

Arsenic 8.0 1.6 0.5 85 J 42 J 62.8 68.0 11 0.3 2.8 0.7 1.6 0.7

Chromium 240,000 (b) 0.5 U 1 U 74 J 27 J 0.5 U 0.5 U 21 1 U 2.8 0.5 U 1 U 1 U

Copper 20 0.5 1.7 201 J 68 J 4.6 4.7 51 2.6 6.1 3.2 9.4 1.2

Lead 10 1 U 0.1 U 52 J 14 J 1.6 1.5 7 0.1 U 1 U 0.1 U 0.3 0.1 U

Mercury 0.15 0.1 U 0.1 U 0.2 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Zinc 160 4 U 4 U 340 J 90 J 4 U 4 U 60 7 10 148 4 U 4 U

DISSOLVED METALS (µg/L)

Method EPA 200.8

Arsenic 8.0 NA 0.5 NA NA 59.3 64.4 NA 0.3 NA 0.7 1.2 0.7

Chromium 240,000 (b) NA 1 U NA NA 1 U 0.5 U NA 1 U NA 0.5 U 1 U 1 U

Hexavalent Chromium 50 NA NA NA NA NA NA NA NA NA NA NA NA

Copper 20 NA 1.4 NA NA 0.5 U 0.5 U NA 2.3 NA 3.2 7.7 1.2

Lead 10 NA 0.1 U NA NA 0.1 U 0.1 U NA 0.1 U NA 0.1 U 0.1 U 0.1 U

Mercury 0.15 NA 0.1 U NA NA 0.1 U 0.1 U NA 0.1 U NA 0.1 U 0.1 U 0.1 U

Zinc 160 NA 4 U NA NA 4 U 4 U NA 7 NA 168 4 U 4 U

FIELD PARAMETERS

pH --- 7.28 7.09 8.94 8.99 7.80 7.80 7.21 7.26 7.20 7.98 7.82 7.33

Conductivity (uS) --- 430 181 3712 3717 1145 1145 1094 112 1298 432 233 655

Turbidity (NTU) --- low low medium medium low low low low low low low low

Dissolved Oxygen (mg/L) --- 0.02 0.02 0.01 0.01 0.01 0.01 0.09 0.01 0.15 0.01 0.02 0.01

Temperature (°C) --- 14.75 8.39 14.50 14.49 8.26 8.26 14.69 8.72 14.03 8.07 8.46 8.07

ORP (mV) --- -442.1 -57.7 -442.7 -442.6 -143.4 -143.4 -438.5 -54.8 -440.3 -14.3 -16.2 -43.4

Shallow Wells

Upgradient Well Closed Landfill Downgradient Wells
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TABLE 7
2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS
ROD MILL AREA CLOSED LANDFILL

 KAISER RI/FS REPORTTACOMA, WASHINGTON

Page 2 of 2

Sample Identification:
Laboratory Identification: Preliminary Cleanup

Sample Collection Date: Levels (a)  

TOTAL PETROLEUM HYDROCARBONS (mg/L)

NWTPH-Dx

Diesel Range- Organics 0.5

Motor Oil -Range Organics 0.5

VOLATILES (µg/L)

Method SW8260-SIM

Vinyl Chloride 2.4

cPAHs (µg/L)

Method SW8270D-SIM

Benzo(a)anthracene 0.020

Chrysene 0.019

Benzo(b)fluoranthene 0.018

Benzo(k)fluoranthene 0.036

Benzo(a)pyrene 0.018

Indeno(1,2,3-cd)pyrene 0.018

Dibenz(a,h)anthracene 0.018

Total Benzofluoranthenes 0.018/0.036 (a)

TEQ 0.030

PCBs (µg/L)

Method SW8082

Aroclor 1016 0.020

Aroclor 1242 ---

Aroclor 1248 ---

Aroclor 1254 0.020

Aroclor 1260 ---

Aroclor 1221 ---

Aroclor 1232 ---

Total PCBs 0.020

TOTAL METALS (µg/L)

Method EPA 200.8/SW7470A

Arsenic 8.0

Chromium 240,000 (b)

Copper 20

Lead 10

Mercury 0.15

Zinc 160

DISSOLVED METALS (µg/L)

Method EPA 200.8

Arsenic 8.0

Chromium 240,000 (b)

Hexavalent Chromium 50

Copper 20

Lead 10

Mercury 0.15

Zinc 160

FIELD PARAMETERS

pH ---

Conductivity (uS) ---

Turbidity (NTU) ---

Dissolved Oxygen (mg/L) ---

Temperature (°C) ---

ORP (mV) ---

RM-MW-2(I)* RM-MW-5(I) RM-MW-6(I) RM-MW-6(I) RM-MW-6(I) RM-MW-3(I) RM-MW-3(I) RM-MW-4(I) RM-MW-4(I)
ND73D ND73E ND73F UK18A UN49A ND73B UN48A ND73C UN48B

7/2/2008 7/2/2008 7/2/2008 02/29/2012 03/21/2012 7/2/2008 03/21/2012 7/2/2008 03/21/2012

0.25 U 0.25 U NA NA NA NA NA NA NA

0.50 U 0.50 U NA NA NA NA NA NA NA

0.2 U 0.2 U 2 U NA NA 0.2 U NA 0.2 U NA

0.010 U 0.010 U 0.48 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.52 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.28 NA NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.28 NA NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.37 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.2 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.08 0.010 U NA 0.010 U NA 0.010 U NA

NA NA NA 0.020 U NA NA NA NA NA

NA NA 0.221 NA NA NA NA NA NA

0.010 U 0.010 U 0.010 U 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.010 U 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.010 U 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.033 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.010 U 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.010 U 0.010 U NA 0.010 U NA 0.010 U NA

0.010 U 0.010 U 0.010 U 0.010 U NA 0.010 U NA 0.010 U NA

NA NA 0.033 NA NA NA NA NA NA

3 3.6 18 39 NA 1 U 1.0 4 8.6

5 15.4 88 161 NA 1 4.8 11 13

1 U 4.3 NA NA NA NA NA NA NA

2 U 1 U NA NA NA NA NA NA NA

0.1 U 0.1 U NA NA NA NA NA NA NA

10 U 6 NA NA NA NA NA NA NA

NA NA NA 36 NA NA 0.5 U NA 7.3

NA NA NA 155 NA NA 0.6 NA 13

NA NA NA NA 10 U NA 10 U NA 10 U

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA Bold value indicates concentration exceeds the preliminary cleanup level.

NA NA NA NA NA NA NA NA NA U = The analyte was not detected in the sample at the given reporting limit.

NA = Not analyzed/not applicable

--- =  Cleanup level not available

6.57 7.0 6.72 7.68 7.14 6.6 8.94 6.65 8.80

5359 1340 7181 5158 6159 5299 6934 6912 2237 (a)  Cleanup levels for Benzo(b)fluoranthene and Benzo(k)fluoranthene respectively.

low medium medium low 7.53 medium 84.21 medium 19.97 (b)   The preliminary cleanup level value shown is for Chromium III.

0.04 0.01 0.03 0.01 0.60 0.04 0.68 0.03 0.53

14.88 13.65 14.5 10.82 12.10 13.26 11.65 14.23 11.97

-447.3 -446.1 -446 -145.8 -186.2 -447.1 -94.6 -447.3 -134.6 *Samples for MW-2(I) were incorrectly labeled as MW-21(I) on the chain-of-custody 

report and the laboratory analytical results.

Downgradient Wells Closed Landfill

Intermediate Wells

Upgradient Wells
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TABLE 8
2012 REMEDIAL INVESTIGATION GROUNDWATER ANALYTICAL RESULTS

FORMER LOG YARD AREA
FORMER KAISER ALUMINUM PROPERTY

TACOMA, WASHINGTON

Page 1 of 1

Sample Identification: MW-101(s) MW-102(s) MW-103(s)
Laboratory Identification: Preliminary Cleanup UK22D/UK22E UK16E/UK16J UK16D/UK16I

Sample Collection Date: Levels (a)  03/01/2012 02/29/2012 02/29/2012

TOTAL METALS (µg/L)

Method EPA 200.8

Arsenic 8.0 11 3.6 2.0

DISSOLVED METALS (µg/L)

Method EPA 200.8

Arsenic 8.0 10 1.3 1.4

FIELD PARAMETERS

pH --- 8.45 6.87 6.81

Conductivity (uS) --- 1318 532 176

Turbidity (NTU) --- low low low

Dissolved Oxygen (mg/L) --- 0.19 0.01 0.01

Temperature (°C) --- 7.78 8.90 7.78

ORP (mV) --- -121.5 2.0 1.8

Bold value indicates concentration exceeds the preliminary cleanup level.

U = The analyte was not detected in the sample at the given reporting limit.

NA = Not analyzed/not applicable

--- =  Cleanup level not available

8/22/2012  P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Tables 5 - 10 Tbl 8 Log Yard Water LANDAU ASSOCIATES



TABLE 9
2012 REMEDIAL INVESTIGATION WASTE CHARACTERIZATION SAMPLE ANALYTICAL RESULTS

SPENT POT LINING AREA
 KAISER RI/FS PROPERTY
TACOMA, WASHINGTON

Page 1 of 1

Sample Identification:
Laboratory Identification:

Sample Collection Date:

PAHs (mg/kg) (a)

Method SW8270D

Naphthalene 1.2 J 0.47 1.6 0.3

2-Methylnaphthalene 0.65 0.31 1.6 0.13

1-Methylnaphthalene 0.49 0.25 1.2 0.1

Acenaphthylene 0.094 0.062 U 0.15 0.064 U

Acenaphthene 2.6 J 0.63 8.3 0.39

Fluorene 3 0.36 4 0.2

Phenanthrene 48 J 6.2 51 3.1

Anthracene 8.7 J 1.2 11 0.65

Fluoranthene 45 J 9 36 3.3

Pyrene 49 J 11 54 4.7

Benzo(a)anthracene 15 J 4.2 18 1.9

Chrysene 21 8.5 23 3.8

Benzo(a)pyrene 14 3.4 18 1.2

Indeno(1,2,3-cd)pyrene 9.3 2.5 10 0.9

Dibenz(a,h)anthracene 2.1 0.72 2.5 0.26

Benzo(g,h,i)perylene 12 3.2 15 1.2

Dibenzofuran 2.2 J 0.18 0.59 0.074

Total Benzofluoranthenes 25 J 8.8 26 3.9

TEQ 19.35 5.11 23.88 1.93

TOTAL METALS (mg/kg) (a)

Method SW6010B/7471A

Antimony 10 U 10 U 10 U 30 U

Arsenic 10 U 10 U 10 U 30 U

Barium 138 123 111 92

Beryllium 3.9 5.2 3.6 1.2

Cadmium 0.6 0.5 U 0.7 1 U

Chromium 36 36 39 23

Lead 17 19 31 20

Mercury 0.02 U 0.03 0.21 0.03 U

Nickel 45 45 58 25

Selenium 10 U 10 U 10 U 30 U

Silver 0.8 U 0.8 U 0.8 U 2 U

TCLP METALS (mg/L) (a)

Method TCLP-SW6010B/TCLP-7471A

Antimony 0.2 U 0.2 U 0.2 U 0.2 U

Barium 0.12 0.13 0.12 0.13

Beryllium 0.024 0.027 0.013 0.005 U

Cadmium 0.01 U 0.01 U 0.01 U 0.01 U

Chromium 0.02 U 0.02 U 0.02 U 0.02 U

Lead 0.1 U 0.1 U 0.1 U 0.1 U

Mercury 0.0001 U 0.0001 U 0.0001 U 0.0001 U

Nickel 0.05 U 0.06 0.06 0.05 U

Selenium 0.2 U 0.2 U 0.2 U 0.2 U

Silver 0.02 U 0.02 U 0.02 U 0.02 U

CONVENTIONALS (a)

Total Solids (%, EPA 160.3) 90.80 89.50 85.30 78.20

Cyanide (mg/kg, SW9010C) 22.9 J 0.703 J 1.13 18.5

Cyanide, Amenable (mg/kg, SW9010C) 1.08 U 0.051 UJ 0.057 U 0.617 U

Fluoride (mg/kg, EPA 300.0) 1460 1430 1880 1450

Post Chlorination Cyanide (mg/kg, SW9010C 22.3 J 0.657 J 1.08 18.1

U = The analyte was not detected in the sample at the given reporting limit.

J = Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate.

(a)  Samples were analyzed for those constituents identified under the federal subpart D land disposal restrictions (40 C.F.R 268.40) for spent potliners from primary 

       aluminum reduction (waste code K088).

02/15/2012 02/15/2012 02/15/2012 02/15/2012

SPL-MA33-2012-WC(0-2) SPL-MA37-2012-WC(1-1.5) SPL-MA39-2012-WC(0-1.5) SPL-MA41-2012-WC(1.5-2.5)
UI39A UI39B UI39C UI39D
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TABLE 10
2012 REMEDIAL INVESTIGATION WASTE CHARACTERIZATION SAMPLE ANALYTICAL RESULTS

ROD MILL AREA CLOSED LANDFILL
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

Municipal Solid Waste 

Sample Identification: Landfill Disposal

Laboratory Identification: Screening
Sample Collection Date: Levels (a)

TOTAL PETROLEUM HYDROCARBONS (mg/kg)

NWTPH-Dx

Diesel Range Organics -- 1200 1500 3800

Motor Oil -- 760 1000 2900

VOLATILES (mg/kg)

Method SW8260

Vinyl Chloride -- 0.0007 U 0.0006 U 0.0007 U

cPAHs (mg/kg)

Method SW8270D

Benzo(a)anthracene -- 900 610 260

Chrysene -- 950 630 290

Benzo(a)pyrene -- 760 560 220

Indeno(1,2,3-cd)pyrene -- 340 280 110
Dibenz(a,h)anthracene -- 110 77 34

Total Benzofluoranthenes -- 1,200 970 370

Total cPAHs 10,000 (b) 4,260 3,127 1,284

PCBs (mg/kg)

Method SW8082 --

Aroclor 1016 -- 0.032 U 0.031 U 0.031 U

Aroclor 1242 -- 0.032 U 0.031 U 0.031 U

Aroclor 1248 -- 0.80 U 0.58 0.12 U

Aroclor 1254 -- 0.24 0.38 0.34

Aroclor 1260 -- 0.10 0.059 0.15

Aroclor 1221 -- 0.032 U 0.031 U 0.031 U

Aroclor 1232 -- 0.032 U 0.031 U 0.031 U

Total PCBs 100 (c) 0.34 1.019 0.49

TOTAL METALS (mg/kg)

Method SW6010B/7471A

Arsenic 100 (d) 50 U 50 U 50 U

Chromium 100 (d) 10 18 30

Copper -- 80 153 133

Lead 100 (d) 40 60 50

Mercury 4 (d) 0.02 U 0.02 0.02 U

Zinc -- 90 290 90

U = The analyte was not detected in the sample at the given reporting limit.

(a)  Values shown are screening levels and subject to approval by the appropriate regulatory agency and/or landfill.

(b)  Washington State dangerous waste criteria for solid waste; WAC 173-303-100 (6).

(c)  Criterion for disposal in a municipal solid waste landfill may be up to 100 mg/kg if approved by Ecology and EPA.

(d)   Level shown is based on a factor of 20 times the Toxicity Characteristic Leaching Procedure concentration.

02/14/2012 02/14/2012 02/15/2012

RM-LF30-2012-WC(1-4) RM-LF31-2012-WC(1-4) RM-LF32-2012-WC(1-4)

UI39E UI39F UI39G
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TABLE 11
DIRECT-PUSH BORING SOIL SAMPLE ANALYTICAL RESULTS

2008 BLAIR HYLEBOS PENINSULA TERMINAL REDEVELOPMENT PROJECT
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

Sample Identification: RRI-P-215 RRI-P-215 RRI-P-216 RRI-P-216 RRI-P-217 RRI-P-217
Sample Depth: (4-6)C (19-23)C (5-6)C (20-22)C (5-7)C (19-24)C

Laboratory Identification: Preliminary OC66E OC66E OC34E OC34F OC34A OC34B
Sample Collection Date: Cleanup Levels (a) 12/4/2008 12/4/2008 12/3/2008 12/3/2008 12/3/2008 12/3/2008

TOTAL METALS (mg/kg)
Method SW6010B/SW7471A
Arsenic 20 6 U 6 U 6 U 6 U 6 U 5 U
Cadmium --- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chromium 1,000,000 30.9 14.4 35.9 13.4 47.9 J 13.5
Lead 1,000 4 2 U 4 2 U 2 2 U
Mercury --- 0.04 U 0.05 U 0.04 U 0.05 U 0.05 U 0.05 U

CONVENTIONALS (mg/kg)
Total Cyanide (EPA 335.4) 3,200 2.64 0.056 U 3.68 0.058 U 3.83 0.058 U

PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel-Range 2,000 5.6 U 6.0 U 6.1 U 6.1 U 5.4 U 5.8 U
Motor Oil-Range 2,000 11 U 12 U 12 U 12 U 15 12 U

U = The analyte was not detected in the sample at the given reporting limit.
--- = Constituent not detected; no preliminary cleanup level presented.

(a)  Development of preliminary soil cleanup levels is presented in Table 2.

Taylor Way Adjacent to Kaiser SPL Area

8/22/2012  P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Table 11_SPL RRI Soil  Table 11 LANDAU ASSOCIATES



TABLE 12
SUMMARY OF WASTE MATERIAL OBSERVED IN ROD MILL AREA CLOSED LANDFILL EXPLORATIONS

2008 SUPPLEMENTAL AND RI INVESTIGATIONS
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 2

Exploration with Observed 
Waste Materials (a)

Length of Test 
Pit

Depth Waste Materials 
Were Observed (ft BGS) Soil

Carbon 
Materials Concrete

Refractory 
Brick Coal 

Bauxite 
Ore/Synthetic 

Cryolite
Wood 
Debris

Gray-Green 
Material Other Comments

2008 Supplemental Investigation

RM-LF-13 11 1 - 8 100 -- -- -- -- -- -- -- No waste encountered.  Strong petroleum hydrocarbon odor/staining.

RM-LF18 10 1 - 4.5 30 40 -- 10 -- <5 -- 15 Cobble to boulder-sized chunks of carbon waste materials.

9 4.5-9.5 70 -- -- -- -- -- -- 30 Mixed waste.

RM-LF19 8 1-6 83 <5 -- <5 -- -- -- 7
Cobble to boulder-sized chunks of carbon waste materials. Mixed waste includes rebar, cloth, metal debris (pipe 
elbows).

RM-LF20 19 3 - 6.5 70 -- 25 <5 -- -- -- -- Cobble to boulder sized chunks of concrete.  Waste not encountered in southeastern quarter of test pit.

RM-LF21 36 1 - 4.5 40 10 25 15 -- -- 10 --
Cobble to boulder-sized chunks of black carbon waste materials and chunks of concrete.  No waste materials 
encountered in southern quarter of test pit.  Refusal encountered at varying depths.  Depth of waste materials is an 
estimate

RM-LF22 37 1 - 5 50 -- 30 15 -- -- -- 5 Cobble and boulder-sized chunks of concrete.  Other waste is described as red brick or red chunks of concrete.

>5  (b) (b) -- -- -- -- -- --
Waste materials encountered to a depth of 3 ft in northern half of test pit.  Waste materials extended deeper in 
southern half of test pit;  refusal encountered at 5 ft BGS due to large chunks of waste materials. 

RM-LF23 22 0.5 - 1.75 70 -- 30 -- -- -- -- -- Cobble to gravel-sized chunks of concrete.

1.75 - 7 60 -- 40 -- -- -- -- -- Cobble to gravel-sized chunks of concrete.

RM-LF24 14 1 - 2.25 >95 <5 -- -- -- -- -- -- Cobble-sized fragments of black carbon waste materials.

2.25 - 7.5 50 - 80 8-20 5-10 -- -- -- --  7-20
Cobble to boulder-sized chunks of black, light, and porous carbon. Other waste is  5-15% mixture of carbon and coal 
tar pitch with a vitreous texture and 2 - 5% white to gray chalk-like to clay-like mixture of cryolite and bauxite ore.

RM-LF28 13 >0.5  (b) (b) -- -- -- -- -- --
Refusal encountered at 0.5' BGS in eastern half of test pit due to large chunks of black carbon materials.   No waste 
materials encountered in western half of test pit.

RM-LF29 35 >0.5 (b)  (b) (b) -- -- -- -- --
Refusal encountered at 0.5' BGS in eastern half of test pit due to large chunks of black carbon materials and concrete.  
No waste materials encountered in western half of test pit.

RM-MW-6(S) NA 2.75 - 3.25 50 50 -- -- -- -- -- -- Black carbon  materials.  

NA 3.25 - 3.75 0 -- -- -- -- -- 100 -- Wood cuttings with slight hydrocarbon odor and staining.

3.75 - 5.25 60 40 -- -- -- -- -- -- Black carbon  materials.  Moderate petroleum odor and staining.

5.25 - 9.5 100 -- -- -- -- -- -- No waste encountered.  Strong petroleum hydrocarbon odor/ staining.

RM-MW-6(I) NA 3 - 3.5 25 75 -- -- -- -- -- -- Black carbon waste materials with fragments of petroleum coke and coal tar pitch.

3.5 - 4 30 -- -- -- -- -- -- 70 Other waste described as gray silt/ash.

6.75 - 9.5 100 -- -- -- -- -- -- -- No waste encountered.  Strong petroleum hydrocarbon odor/ staining.

Waste
Estimated Percent Total Volume
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TABLE 12
SUMMARY OF WASTE MATERIAL OBSERVED IN ROD MILL AREA CLOSED LANDFILL EXPLORATIONS

2008 SUPPLEMENTAL AND RI INVESTIGATIONS
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 2 of 2

Exploration with Observed 
Waste Materials (a)

Length of Test 
Pit

Depth Waste Materials 
Were Observed (ft BGS) Soil

Carbon 
Materials Concrete

Refractory 
Brick Coal 

Bauxite 
Ore/Synthetic 

Cryolite
Wood 
Debris

Gray-Green 
Material Other Comments

Waste
Estimated Percent Total Volume

Previous Investigations

RM-LF8 NS 1-7 (b) -- -- (b) -- -- -- (b) Other waste is described as white waste, blocky waste, and possible pieces of asbestos.

RM-LF9 NS 1-1.5 (b) -- -- -- -- -- -- (b) Yellowish (possible iron oxide stained) waste/fill.

1.5 -2.5 (b) -- -- (b) -- -- (b) (b) Other waste described as black, gray, and white sand-size waste and metal.

2.5 - 8.5 (b) -- -- -- -- -- -- (b) Cemented black medium sand size waste.

RM-LF10 NS 1 - 6 (b) -- -- -- -- -- (b) (b)
Gray and white sand-sized waste, metal, cloth, and large blocks of angular waste up to 1.5 ft size,  gray and white 
layered sand-sized waste toward bottom of hole.

RM-LF12 NS 1 -  5.5 (b) -- -- -- (b) -- -- (b) Dark gray to black sandy waste with various sizes of shiny, black coal. 

5.5 - 6 (b) -- -- -- -- -- (b) Sand and silt-sized, white-gray, black waste.

RM-DPT3 NA 3.5 - 3.75 (b) -- -- -- -- -- (b) Gray and white, fine sand-sized waste.

2012 RI

RM-LF30 10 1-3.5 20 10 5 -- -- 10 -- 50 <1
Gray-green fine grained waste material with interspersed white granular material (composed of boaxite ore and 
synthetic cryolite), cobble sized carbon waste material, and trace amounts of concrete and rebar. 

3.5-4 -- -- -- -- 100 -- -- -- Black boulder-sized to fine grained coal waste material

RM-LF31 12 1-7.5 -- 15 1 5 1 5 -- 75 <1
Gray-green fine grained waster material with boulder sized fragments of black carbon waste and trace amounts of 
white waste, refractory brick, concrete, coal and metal.

RM-LF32 10 1-4 -- 15 3 2 15 15 -- 50 <1
Gray-green fine grained waste material with boulder-sized blocks of carbon waste material and coal with trace 
amounts of white waste material (composed of bauxite ore and synthetic cryolite), concrete, refractory brick, metal, 
and plastic.

--  Indicates waste type not encountered.
NA  Indicates not applicable.
NS  Indicates information on length of test pit not available.

(a)  Explorations where no waste materials were observed include RM-LF1 through RM-LF7, RM-LF11, RM-LF14, RM-LF15, RM-LF16, RM-LF17, RM-LF25, RM-LF26, and RM-LF27
(b)  Percent total volume not estimated.
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TABLE 13
SOIL ANALYTICAL RESULTS

2008 SUPPLEMENTAL INVESTIGATION
ROD MILL AREA CLOSED LANDFILL

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 1

Sample Identification: RM-MW-6(I) (7) RM-MW-6(I) (9) RM-MW-6(I) (10.5) RM-MW-6(S) (5.5) RM-MW-6(S) (10)
Sample Depth: 7 9 10.5 5.5 10

Laboratory Identification: Preliminary ND16G ND16H ND16I ND16J ND16K
Sample Collection Date: Cleanup Levels (a) 6/26/2008 6/26/2008 6/26/2008 6/26/2008 6/26/2008

cPAHs (mg/kg)
SW8270-SIM
Benzo(a)anthracene 0.13 54 17 0.460 26 4
Chrysene 0.14 100 24 0.640 31 4.6
Benzo(b)fluoranthene 0.44 52 15 0.340 18 3.1
Benzo(k)fluoranthene 0.44 42 12 0.340 19 3
Benzo(a)pyrene 0.35 34 13 0.320 19 3.2
Indeno(1,2,3-cd)pyrene 1 19 7 0.170 9.3 1.6
Dibenz(a,h)anthracene 0.64 5.9 2.4 0.063 3.2 0.430
Total cPAHs TEQ 2 52.3 18.6 0.464 26.9 4.5

PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-DxSG
Diesel-Range 2,000 6,900 3,400 67 7,300 100
Motor Oil-Range 2,000 1,500 900 22 1,400 43

Total Solids (%)
EPA160.3
Total Solids 79.7 81.3 61.7 86.4 59.3

CONVENTIONALS (mg/kg)
Cyanide (EPA 335.4) 3,200 0.124 0.127 0.071 U 0.209 0.149

Bold value indicates concentration exceeds the preliminary cleanup level.
U = The analyte was not detected in the sample at the given reporting limit.

(a) Development of preliminary cleanup levels for soil is presented in Table 2.

RM-MW-6I RM-MW-6(S)

8/22/2012  P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Table 13 - 6(s) 6(I) Soil LANDAU ASSOCIATES



TABLE 14
HISTORICAL SOIL ANALYTICAL RESULTS (a)
2002 KENNEDY/JENKS SOIL INVESTIGATION

FORMER LOG YARD AREA
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

Preliminary

Laboratory ID: Cleanup LY-1 LY-2 LY-3 LY-4 LY-5 LY-6 LY-7 LY-8
Sample Date: Levels (b) Oct-02 Oct-02 Oct-02 Oct-02 Oct-02 Oct-02 Oct-02 Oct-02

PETROLEUM HYDROCARBONS (mg/kg)

NWTPH-Dx

Diesel-Range 2,000 139 320 313 234 602 141 161 207

Motor Oil-Range 2,000 530 737 1,190 648 1,180 448 593 751

TOTAL METALS (mg/kg)

Method EPA 6020

Arsenic 20 221 16.9 34 39.1 164 69.1 121 172

Copper 36 73.3 44 51.6 49.1 158 157 217 400

Lead 1,000 28.5 28.9 36.7 35.1 179 74.5 127 145

Zinc 100 135 95.3 100 105 386 210 545 413

Bold value indicates concentration exceeds the preliminary cleanup level.

U = The analyte was not detected in the sample at the given reporting limit.

(a)   Soil  samples were originally collected from the ground surface; however, since these samples were collected, 4-6 ft of clean

        soil was placed in this area so the current depth of the soil represented by these samples is 4 -6 ft below ground surface.

(b) Development of preliminary soil cleanup levels is presented in Table 2.
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TABLE 15
HISTORICAL SOIL ANALYTICAL RESULTS

2003 KENNEDY/JENKS SOIL INVESTIGATION
FORMER LOG YARD AREA

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 4

Laboratory ID: Preliminary LY-9 LY-10 LY-11 LY-12 LY-13 LY-14 LY-15 LY-16 LY-17 LY-18 LY-19 LY-20 LY-21 LY-22 LY-23

Sample Depth (a): Cleanup 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Date: Levels (b) Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03

PETROLEUM HYDROCARBONS (mg/kg)

NWTPH-Dx

Diesel-Range 2,000 16.3 68 60.3 30.4 23.2 32.3 20.5 20.8 113 54.1 165 79.5 27.7 34.1 23.2

Motor Oil-Range 2,000 90.1 581 428 245 90.7 181 70.9 87.3 856 392 906 873 213 152 110

TOTAL METALS (mg/kg)

Method EPA 6020

Arsenic 20 9.94 16.2 118 28 17.7 18.3 41.5 46.4 76.7 97.1 159 113 16.8 24.3 67

Copper 36 37 47 205 50.7 35.7 49.2 55.9 94.5 126 134 128 177 45.1 36.3 82.3

Lead 1,000 15.5 60.6 69.6 60.1 24.5 29.4 17.5 41.6 85.6 98 87.7 100 28 24.6 44.4

Zinc 100 62.6 111 227 92.8 81.2 77.8 77.6 91.9 104 227 189 245 82.4 174 121
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TABLE 15
HISTORICAL SOIL ANALYTICAL RESULTS

2003 KENNEDY/JENKS SOIL INVESTIGATION
FORMER LOG YARD AREA

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 2 of 4

Laboratory ID: Preliminary

Sample Depth (a): Cleanup
Sample Date: Levels (b)

PETROLEUM HYDROCARBONS (mg/kg)

NWTPH-Dx

Diesel-Range 2,000

Motor Oil-Range 2,000

TOTAL METALS (mg/kg)

Method EPA 6020

Arsenic 20

Copper 36

Lead 1,000

Zinc 100

LY-24 LY-25 LY-26 LY-27 LY-28 LY-29 LY-30 LY-31 LY-32 LY-33 LY-34 LY-35 LY-36 LY-37 LY-38

0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03

68.6 14.9 111 43 69.9 84.9 25.5 U 14.8 32.8 21.7 25.9 U 34.7 43.4 29.6 24.2 U

535 48 619 253 470 1,030 51 U 127 479 212 27.4 293 487 178 121

36 10.1 126 166 326 13.4 3.15 31.5 35.1 53.3 6.59 22 17.2 51 12.1

71.1 34 179 174 474 51.8 13.6 90.9 58 76.4 19.7 71.8 57.4 183 30.9

44.8 14 101 133 178 44.4 5.74 59.8 34.2 52 7.68 32.6 35.1 76.4 27.4

115 63.8 283 323 394 86 19.1 98.3 107 132 35.7 93.3 97.7 202 144
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TABLE 15
HISTORICAL SOIL ANALYTICAL RESULTS

2003 KENNEDY/JENKS SOIL INVESTIGATION
FORMER LOG YARD AREA

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 3 of 4

Laboratory ID: Preliminary

Sample Depth (a): Cleanup
Sample Date: Levels (b)

PETROLEUM HYDROCARBONS (mg/kg)

NWTPH-Dx

Diesel-Range 2,000

Motor Oil-Range 2,000

TOTAL METALS (mg/kg)

Method EPA 6020

Arsenic 20

Copper 36

Lead 1,000

Zinc 100

LY-39 LY-40 LY-41 LY-42 LY-43 LY-44 LY-45 LY-46 LY-47 LY-48 LY-49 LY-50 LY-51 B1 B2

0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 1-1.5 1-1.5
Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03

55.6 20.1 30.4 24.6 U 24.6 U 26.9 U 13.9 20.3 47.3 26.2 26.1 U 15.1 38.8 25.9 U NA

175 106 134 49.2 U 49.1 U 116 48.3 U 53.5 U 211 146 110 33 275 51.7 U NA

59.7 35.7 49.2 5.47 3.74 11.3 9.73 4.32 51.5 3.39 332 2.57 238 6.41 31.1

139 68.2 130 15.1 12 36.4 22.4 23.6 221 23.9 531 21 320 21.7 47.2

64.7 31.8 86.2 10.2 6.44 38.8 11.4 8.62 70.6 7.47 211 7.89 162 6.79 26.9

238 90.7 173 24 16.6 34.7 29.7 26.8 129 57.2 462 39 423 41.3 84.2
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TABLE 15
HISTORICAL SOIL ANALYTICAL RESULTS

2003 KENNEDY/JENKS SOIL INVESTIGATION
FORMER LOG YARD AREA

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 4 of 4

Laboratory ID: Preliminary

Sample Depth (a): Cleanup
Sample Date: Levels (b)

PETROLEUM HYDROCARBONS (mg/kg)

NWTPH-Dx

Diesel-Range 2,000

Motor Oil-Range 2,000

TOTAL METALS (mg/kg)

Method EPA 6020

Arsenic 20

Copper 36

Lead 1,000

Zinc 100

B3 B4 B5 B6 B7 B8 B9 SP-A SP-B SP-C

1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 4-5
Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03

NA NA NA NA NA NA 1,720 19.9 31.7 44.8

NA NA NA NA NA NA 950 108 305 165.0

3.59 13.7 2.04 U 2.18 28.3 11.5 NA 7.44 12 3.39

19.3 40.2 1.6 16.7 44.6 33 NA 25.8 26.8 35.1

7.43 19.7 2.72 4.05 15 12.5 NA 10.6 64.9 8.47

37.2 77.8 28.8 30.2 59.3 58.5 NA 46.6 52 69.3

Bold value indicates concentration exceeds the preliminary cleanup level.

U = The analyte was not detected in the sample at the given reporting limit.

(a)   Soil  samples were originally collected from the ground surface; however, since these samples were collected, 4-6 ft of clean

        soil was placed in this area so the current depth of the soil represented by these samples is 4 -6 ft below ground surface.

(b) Development of preliminary soil cleanup levels is presented in Table 2.
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TABLE 16
HISTORICAL GROUNDWATER ANALYTICAL RESULTS

2002/2003 KENNEDY/JENKS GROUNDWATER INVESTIGATION
FORMER LOG YARD AREA

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 1

Preliminary

Laboratory ID: Cleanup MW-N B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
Sample Date: Levels (a) Oct-02 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03

DISSOLVED METALS (µg/L)

Method EPA 6000 Series

Arsenic 8 1.6 (b) 18.1 10.7 18.3 20.7 26.2 NA 20.5 19.4 9.02 10 U

Copper 20 1.59 (b) 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U

Lead 10 1 U (b) 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U

Zinc 160 10 U (b) 14.3 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U

PAHs (µg/L)

EPA Method 8270

2-Methylnaphthalene --- 0.100 U (c) 0.278 U 0.262 U 0.307 U 0.263 U 0.29 U NA 0.473 U 0.284 U NA 0.194

Fluorene 3,500 0.100 U (c) 0.111 U 0.105 U 0.123 U 0.105 U 0.116 U NA 0.189 U 0.114 U NA 0.0404

Phenanthrene --- 0.100 U (c) 0.111 U 0.105 U 0.123 U 0.105 U 0.116 U NA 0.189 U 0.114 U NA 0.0751

CONVENTIONALS

Free Cyanide (Method SM 4500 CN I; µg/L) 10 (d)(e) 5.0 U 5 U 5 U 5 U 5 U 5 U NA NA 5 U NA 11

Bold value indicates concentration exceeds the preliminary cleanup level.

U = The analyte was not detected in the sample at the given reporting limit.

NA = Not analyzed

--- = Indicates no criteria available.

(a) Development of preliminary groundwater cleanup levels is presented in Table 3.

(b) Sample was analyzed for total metals.

(c) Sample was analyzed by EPA Method 8270-SIM.

(d)  Listed value is for WAD cyanide.

(e) The MTCA Method B adjusted preliminary cleanup level for WAD cyanide (10 µg/L) has one significant figure.  Therefore, values less than or equal to 15 µg/L are not considered 

       exceedances of the preliminary cleanup level.
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TABLE 17
VOLUME ESTIMATION FOR SPL ZONE MATERIAL AND ADJACENT SOIL

SPENT POT LINING AREA
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

A B C Total

Area (ft2) 55,800 22,300 7,600 85,700

Average Thickness of SPL Zone Material (ft) 1.5 2.6 0.5 ---

Volume of SPL Zone Material (yd3) 3,100 2,200 140 5,440

Average Thickness of SPL Zone Material Including 
Adjacent Soil (ft) (a) 2.8 3.5 2.5 ---

Estimated Volume of SPL Zone Material and Adjacent 

Soil (yd3) (a) (b) 5,800 2,900 700 9,400

(a)  Includes soil on top and 0.5 ft of soil beneath the SPL zone material. 
(b)  Approximately 500 yd3 of additional contaminated soil beneath the SPL zone material may

       need to be excavated.

SPL Cleanup Area Designation
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TABLE 18
VOLUME ESTIMATION FOR LANDFILL WASTE AND ADJACENT SOIL

ROD MILL AREA CLOSED LANDFILL
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

Closed Landfill

Area (ft2) 39,000

Assumed Depth of Landfill Waste Material (ft) 7.5

Volume of Landfill Waste (yd3) 10,800

Thickness of Landfill Waste Including Underlying 1-ft Soil Zone (ft) 8.5

Assumed Volume of Landfill Waste and Adjacent Soil (yd 3) 12,300

Notes:  Estimated volume includes existing soil on top of waste material and 1-ft thick 
            soil zone beneath waste material.
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TABLE 19
COST ESTIMATE SUMMARY FOR CLEANUP ACTION ALTERNATIVES (a)

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 1

Alternative Number Alternative Name
Estimated 
Cost (b)

Alternative 1 Partial Excavation, Capping, and Groundwater Montoring 3,470,000$                    

Alternative 2 Excavation and Groundwater Monitoring 3,730,000$                    

Alternative 1 Partial Excavation, Capping, and Groundwater Montoring 1,430,000$                    

Alternative 2 Excavation and Groundwater Monitoring 1,440,000$                    

Alternative 1 Existing Cap and Groundwater Monitoring 80,000$                         

(a) All estimated costs represent present worth based on a discount rate of 5% for long-term
       operation, monitoring, and maintenance tasks, and are considered order of magnitude estimates
       with a relative accuracy range of -30 to +50 percent.  Use of these cost estimates should be limited to 
       the comparative evaluation of alternatives.  More acurate cost estimates will be developed during the   
       planning and design phases of the selected cleanup actions.

(b) A detailed breakdown of estimated costs for the claeanup action alternatives is provided in Appendix E

SPL AREA

ROD MILL AREA CLOSED LANDFILL

FORMER LOG YARD AREA
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APPENDIX A

Remedial Investigation Logs of Test Pit 
Explorations

 
 
 



A-1
Kaiser Aluminum

Tacoma, Washington

1

AC or PC

CLEAN SAND
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E

D
 S
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IL

PT

OH

CH

Well-graded gravel; gravel/sand mixture(s); little or no fines

MH

OL

CL

ML

SC

Field and Lab Test Data

Soil Classification System

SM

SP
(Little or no fines)
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Silty gravel; gravel/sand/silt mixture(s)

Silty sand; sand/silt mixture(s)

Clayey sand; sand/clay mixture(s)

Inorganic silt and very fine sand; rock flour; silty or clayey fine
sand or clayey silt with slight plasticity
Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay

Organic silt; organic, silty clay of low plasticity

Inorganic silt; micaceous or diatomaceous fine sand

Inorganic clay of high plasticity; fat clay

Organic clay of medium to high plasticity; organic silt

MAJOR
DIVISIONS

Pocket Penetrometer, tsf
Torvane, tsf
Photoionization Detector VOC screening, ppm
Moisture Content, %
Dry Density, pcf
Material smaller than No. 200 sieve, %
Grain Size - See separate figure for data
Atterberg Limits - See separate figure for data
Other Geotechnical Testing
Chemical Analysis

PP = 1.0
TV = 0.5

PID = 100
W = 10
D = 120

-200 = 60
GS
AL
GT
CA

Groundwater

Code

SAMPLER TYPE

Code Description

SW

GC

Sample Depth Interval

Recovery Depth Interval

Sample Identification Number

SAMPLE NUMBER & INTERVAL

TYPICAL
DESCRIPTIONS (2)(3)

Asphalt concrete pavement or Portland cement pavement

USCS
LETTER

SYMBOL(1)

Approximate water level at time of drilling (ATD)
Approximate water level at time other than ATD

a
b
c
d
e
f
g
h
i
1
2
3
4
5

Clayey gravel; gravel/sand/clay mixture(s)

GRAPHIC
SYMBOL

Drilling and Sampling Key

Description

Portion of Sample Retained
for Archive or Analysis

GM

GP

GW
Poorly graded gravel; gravel/sand mixture(s); little or no fines

Well-graded sand; gravelly sand; little or no fines

Poorly graded sand; gravelly sand; little or no fines

Peat; humus; swamp soil with high organic content

CLEAN GRAVELGRAVEL AND
GRAVELLY SOIL

(Appreciable amount of
fines)

GRAVEL WITH FINES

(Little or no fines)

(More than 50% of
coarse fraction passed
through No. 4 sieve)

SAND AND
SANDY SOIL

C
O

A
R

S
E

-G
R

A
IN

E
D

 S
O

IL

(More than 50% of
coarse fraction retained

on No. 4 sieve)

3.25-inch O.D., 2.42-inch I.D. Split Spoon
2.00-inch O.D., 1.50-inch I.D. Split Spoon
Shelby Tube
Grab Sample
Single-Tube Core Barrel
Double-Tube Core Barrel
2.50-inch O.D., 2.00-inch I.D. WSDOT
3.00-inch O.D., 2.375-inch I.D. Mod. California
Other - See text if applicable
300-lb Hammer, 30-inch Drop
140-lb Hammer, 30-inch Drop
Pushed
Vibrocore (Rotosonic/Geoprobe)
Other - See text if applicable
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SAND WITH FINES
(Appreciable amount of

fines)

HIGHLY ORGANIC SOIL

(Liquid limit greater than 50)

SILT AND CLAY

RK

DB

Rock (See Rock Classification)

(Liquid limit less than 50)

SILT AND CLAY

Wood, lumber, wood chips

GRAPHIC
SYMBOL

Construction debris, garbage

PAVEMENT

ROCK

WOOD

DEBRIS

OTHER MATERIALS TYPICAL DESCRIPTIONS
LETTER
SYMBOL

WD

> 30% and <
> 15% and <
>   5% and <

<

> 
_ 
_ 
_ 
_ 

Primary Constituent:
Secondary Constituents:

Additional Constituents:

Notes: 1.  USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.

2.  Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.

3.  Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:

4.  Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.

 50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
 50% - "very gravelly," "very sandy," "very silty," etc.
 30% - "gravelly," "sandy," "silty," etc.
 15% - "with gravel," "with sand," "with silt," etc.
   5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.

Soil Classification System and Key
Figure



Test Pit Completed 02/14/12
Total Depth of Test Pit = 3.5 ft.
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SP
0.0

0.0

0.0

0.0

Rapid Groundwater Seepage

Brown, gravelly, fine to medium SAND with
trace silt and cobbles (no odor, no sheen)
(medium dense, moist to wet)
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Ground Elevation (ft):

Excavation Method:

PRRLogged By:

Excavator
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Kaiser Aluminum

Tacoma, Washington A-2Log of Test Pit SPL-MA32-2012
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NorthView Direction:
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Test Pit Outline

Length (ft)

(FILL)
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Gray, sandy, fine GRAVEL, (no odor, on sheen)
(loose, moist)
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Test Pit Completed 02/14/12
Total Depth of Test Pit = 3.5 ft.

1

2

3

4

d

d

d

d

SP-SM

0.0

0.0

0.0

0.0

ATD groundwater seepage

Brown, gravelly, fine to medium SAND with silt
(no odor, no sheen) (medium dense, moist to
wet)
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Ground Elevation (ft):

Excavation Method:

PRRLogged By:

Excavator

GROUNDWATER
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

SPL-MA33-2012
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Tacoma, Washington A-3Log of Test Pit SPL-MA33-2012

SouthView Direction:
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Approximate
Test Pit Outline

Length (ft)

(FILL)

Dark gray, gravelly, fine to medium SAND with silt
(no odor, slight sheen) (medium dense, damp)

(FILL)

50% of total volume is dark gray fine grained
carbon waste material
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Test Pit Completed 02/14/12
Total Depth of Test Pit = 3.5 ft.
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GP
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SM

0.0

0.0

0.0

0.0
Rapid Groundwater Seepage

Dark gray, sandy, fine GRAVEL with silt (no odor, no
sheen) (loose, damp)

-Gray at 3 ft
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Ground Elevation (ft):

Excavation Method:

PRRLogged By:

Excavator

GROUNDWATER

E
le

va
tio

n 
(f

t)

Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Kaiser Aluminum

Tacoma, Washington A-4Log of Test Pit SPL-MA34-2012

WestView Direction:

0 105

Approximate
Test Pit Outline

Length (ft)

(FILL)
30% fine grained carbon waste
material, found only on northern
sidewall

(FILL)

Brown, gravelly, fine to medium SAND with silt (no
odor, no sheen) (medium dense, damp to wet)

(FILL)
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Test Pit Completed 02/14/12
Total Depth of Test Pit = 3.0 ft.
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SM

0.0
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0.0

Rapid Groundwater Seepage

Dark brown gravelly, fine to medium SAND with
silt (no odor, no sheen) (medium dense, damp)

-Trace cobbles from 1 to 3 ft

-Wet at 2 ft
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PRRLogged By:
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Tacoma, Washington A-5Log of Test Pit SPL-MA35-2012

WestView Direction:
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Test Pit Completed 02/14/12
Total Depth of Test Pit = 4.0 ft.
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Rapid Groundwater Seepage

Dark gray, silty, gravelly, fine to medium SAND
(no odor, no sheen) (loose, damp)

Brown, gravelly, fine to medium SAND with silt
(no odor, no sheen) (medium dense, moist)

Gray, silty, gravelly, fine to medium SAND (no
odor, no sheen) (medium dense, wet)
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Excavation Method:

PRRLogged By:
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

SPL-MA36-2012

S
am

pl
e 

N
u

m
be

r
&

 I
nt

er
va

l

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

G
ra

ph
ic

 S
ym

bo
l

U
S

C
S

 S
ym

bo
l

SAMPLE DATA SOIL PROFILE

D
ep

th
 (

ft)

Figure
Kaiser Aluminum

Tacoma, Washington A-6Log of Test Pit SPL-MA36-2012

WestView Direction:

0 105

Brown, silty, fine to medium SAND with
gravel and roots (no odor, no sheen)

(medium dense, moist to wet)
Approximate
Test Pit Outline

Length (ft)

(FILL)

(FILL)

(FILL)

(FILL)

30% fine grained carbon waste
material
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Test Pit Completed 02/14/12
Total Depth of Test Pit = 4.0 ft.
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0.0
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Moderate Groundwater Seepage

Brown, fine to medium SAND with gravel and
trace silt (no odor, no sheen) (loose, damp)

Dark gray, silty, fine to medium SAND with
gravel (no odor, no sheen) (medium dense,
damp)
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PRRLogged By:
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Figure
Kaiser Aluminum

Tacoma, Washington A-7Log of Test Pit SPL-MA37-2012
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NortheastView Direction:

105

Brown, fine to medium SAND with
gravel and trace silt and cobbles

(no odor, no sheen) (medium
dense, moist to wet)

Approximate
Test Pit Outline

Length (ft)

(FILL)

(FILL)

(FILL)

50% fine grained carbon waste
material
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Test Pit Completed 02/14/12
Total Depth of Test Pit = 4.0 ft.
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SM
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Moderate Groundwater Seepage

Gray, silty, sandy, fine GRAVEL (no odor, no sheen)
(medium dense, damp)
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Excavation Method:
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Figure
Kaiser Aluminum

Tacoma, Washington A-8Log of Test Pit SPL-MA38-2012
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SouthView Direction:

105

Black, silty, fine to medium SAND with
trace gravel (no odor, slight sheen)

(medium dense, damp)

50% fine grained carbon waste material with
trace amounts of cobble-sized fragments of
carbon material and gravel-sized fragments
of white waste material

Brown, gravelly, fine to medium
SAND with silt (no odor, no

sheen) (medium dense, moist
to wet)

Approximate
Test Pit Outline

Length (ft)
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Test Pit Completed 02/15/12
Total Depth of Test Pit = 4.0 ft.
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SP-
SM

0.0

0.0
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Rapid Groundwater Seepage

Dark gray, gravelly, silty, fine to medium SAND
with trace organics (no odor, no sheen)
(medium dense, damp)

Grayish brown, gravelly, fine to medium SAND
with silt (no odor, no sheen) (medium dense,
moist to wet)
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Ground Elevation (ft):

Excavation Method:

PRRLogged By:
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Figure
Kaiser Aluminum

Tacoma, Washington A-9Log of Test Pit SPL-MA39-2012
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EastView Direction:

Length (ft)
105

Approximate
Test Pit Outline

(FILL)

(FILL)

50% fine grained carbon waste material
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Test Pit Completed 02/15/12
Total Depth of Test Pit = 4.0 ft.
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Rapid Groundwater Seepage

Dark gray, gravelly, silty, fine to medium SAND
(no odor, slight sheen) (medium dense, damp)

Gray, gravelly, silty, fine SAND (no odor, no
sheen) (medium dense, wet)
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Ground Elevation (ft):

Excavation Method:

PRRLogged By:
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Figure
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Tacoma, Washington A-10Log of Test Pit SPL-MA40-2012
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WestView Direction:

Length (ft)
155 10
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Test Pit Outline

(FILL)

(FILL)
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Brown, gravelly, silty, fine to medium
SAND with trace organics (no odor, no
sheen) (medium dense, moist)

30% fine grained carbon waste
material
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Test Pit Completed 02/15/12
Total Depth of Test Pit = 3.5 ft.
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Brown, gravelly, silty, fine to medium SAND to
sandy, SILT with organics (no odor, no sheen)
(dense, damp)

Dark gray, gravelly, silty, fine to medium SAND
with cobbles (no odor, no sheen) (dense, damp)
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Figure
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Tacoma, Washington A-11Log of Test Pit SPL-MA41-2012
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View Direction:

Length (ft)
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East

Brown, gravelly, fine to medium SAND
with silt (no odor, no sheen) (dense,

moist to wet)

Approximately 50% fine grained carbon
waste material with trace white waste
material

Approximate
Test Pit Outline

(FILL)

(FILL)

(FILL)
Rapid Groundwater Seepage
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Test Pit Completed 02/15/12
Total Depth of Test Pit = 4.0 ft.

1

2

3

4

d

d

d

d

SP

DB

DB

0.0

0.0

0.0

0.0

Rapid Groundwater Seepage

Brown, medium SAND with trace gravel (no
odor, no sheen) (loose, damp)
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PRRLogged By:
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

RM-LF30-2012

S
am

pl
e 

N
u

m
be

r
&

 I
nt

er
va

l

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

G
ra

ph
ic

 S
ym

bo
l

U
S

C
S

 S
ym

bo
l

SAMPLE DATA SOIL PROFILE

D
ep

th
 (

ft)

Figure

L
a

n
d

a
u

 A
ss

o
ci

a
te

s,
 In

c.
 | 

V
:\

1
1

8
\0

3
2

\0
2

0
.0

0
4\

T
P

lo
gs

.d
w

g
 6

/2
2

/2
01

2

Kaiser Aluminum
Tacoma, Washington A-12Log of Test Pit RM-LF30-2012
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NorthView Direction:

Black, boulder to fine grained coal waste material
(coal odor, slight sheen) (medium dense, wet)

Approximate
Test Pit Outline

5

Length (ft)

(FILL)

(FILL)

(FILL)

Gray to black, DEBRIS, 20% sandy fine gravel,
50% fine-grained gray-green waste material,
with 10% interspersed white granular material,
10% cobble sized carbon waste material, and
trace concrete and rebar (no odor, no sheen)
(medium dense, moist)



Test Pit Completed 02/15/12
Total Depth of Test Pit = 8.0 ft.
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Rapid Groundwater Seepage

Gray, silty, fine SAND (no odor, no sheen)
(medium dense, wet)
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Tacoma, Washington A-13Log of Test Pit RM-LF31-2012

SouthView Direction:

0 123 6 9
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Test Pit Outline
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(FILL)

(NATIVE)

Brown, fine to medium SAND with silt and gravel (no
odor, no sheen) (loose, damp)

Gray to black, DEBRIS, 75% fine grained
gray-green waste material, 15% boulder sized
fragments of black carbon waste and trace
amounts of white waste, refractory brick,
concrete, coal, and metal
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Test Pit Completed 02/15/12
Total Depth of Test Pit = 4.0 ft.
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Rapid Groundwater Seepage

Brown, fine to medium SAND with silt and
gravel (no odor, no sheen) (loose, damp)
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Notes: 1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Figure
Kaiser Aluminum

Tacoma, Washington A-14Log of Test Pit RM-LF32-2012
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NorthView Direction:

105

Approximate
Test Pit Outline

Length (ft)

(FILL)

(FILL)

Gray to black, DEBRIS, 50% fine grained
gray-green waste material with 15% boulder-sized
blocks of carbon waste material, 15% coal and
trace amounts of white waste material, concrete,
refractory brick, metal and plastic
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APPENDIX B

Remedial Investigation Logs of Monitoring Well 
Explorations and As-Built Diagrams

 



B-1
Kaiser Aluminum

Tacoma, Washington

1

AC or PC

CLEAN SAND

F
IN

E
-G

R
A

IN
E

D
 S

O
IL

PT

OH

CH

Well-graded gravel; gravel/sand mixture(s); little or no fines

MH

OL

CL

ML

SC

Field and Lab Test Data

Soil Classification System

SM

SP
(Little or no fines)
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s 
sm
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le
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 N
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 s
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iz
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Silty gravel; gravel/sand/silt mixture(s)

Silty sand; sand/silt mixture(s)

Clayey sand; sand/clay mixture(s)

Inorganic silt and very fine sand; rock flour; silty or clayey fine
sand or clayey silt with slight plasticity
Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay

Organic silt; organic, silty clay of low plasticity

Inorganic silt; micaceous or diatomaceous fine sand

Inorganic clay of high plasticity; fat clay

Organic clay of medium to high plasticity; organic silt

MAJOR
DIVISIONS

Pocket Penetrometer, tsf
Torvane, tsf
Photoionization Detector VOC screening, ppm
Moisture Content, %
Dry Density, pcf
Material smaller than No. 200 sieve, %
Grain Size - See separate figure for data
Atterberg Limits - See separate figure for data
Other Geotechnical Testing
Chemical Analysis

PP = 1.0
TV = 0.5

PID = 100
W = 10
D = 120

-200 = 60
GS
AL
GT
CA

Groundwater

Code

SAMPLER TYPE

Code Description

SW

GC

Sample Depth Interval

Recovery Depth Interval

Sample Identification Number

SAMPLE NUMBER & INTERVAL

TYPICAL
DESCRIPTIONS (2)(3)

Asphalt concrete pavement or Portland cement pavement

USCS
LETTER

SYMBOL(1)

Approximate water level at time of drilling (ATD)
Approximate water level at time other than ATD

a
b
c
d
e
f
g
h
i
1
2
3
4
5

Clayey gravel; gravel/sand/clay mixture(s)

GRAPHIC
SYMBOL

Drilling and Sampling Key

Description

Portion of Sample Retained
for Archive or Analysis

GM

GP

GW
Poorly graded gravel; gravel/sand mixture(s); little or no fines

Well-graded sand; gravelly sand; little or no fines

Poorly graded sand; gravelly sand; little or no fines

Peat; humus; swamp soil with high organic content

CLEAN GRAVELGRAVEL AND
GRAVELLY SOIL

(Appreciable amount of
fines)

GRAVEL WITH FINES

(Little or no fines)

(More than 50% of
coarse fraction passed
through No. 4 sieve)

SAND AND
SANDY SOIL

C
O

A
R

S
E

-G
R

A
IN

E
D

 S
O

IL

(More than 50% of
coarse fraction retained

on No. 4 sieve)

3.25-inch O.D., 2.42-inch I.D. Split Spoon
2.00-inch O.D., 1.50-inch I.D. Split Spoon
Shelby Tube
Grab Sample
Single-Tube Core Barrel
Double-Tube Core Barrel
2.50-inch O.D., 2.00-inch I.D. WSDOT
3.00-inch O.D., 2.375-inch I.D. Mod. California
Other - See text if applicable
300-lb Hammer, 30-inch Drop
140-lb Hammer, 30-inch Drop
Pushed
Vibrocore (Rotosonic/Geoprobe)
Other - See text if applicable
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SAND WITH FINES
(Appreciable amount of

fines)

HIGHLY ORGANIC SOIL

(Liquid limit greater than 50)

SILT AND CLAY

RK

DB

Rock (See Rock Classification)

(Liquid limit less than 50)

SILT AND CLAY

Wood, lumber, wood chips

GRAPHIC
SYMBOL

Construction debris, garbage

PAVEMENT

ROCK

WOOD

DEBRIS

OTHER MATERIALS TYPICAL DESCRIPTIONS
LETTER
SYMBOL

WD

> 30% and <
> 15% and <
>   5% and <

<

> 
_ 
_ 
_ 
_ 

Primary Constituent:
Secondary Constituents:

Additional Constituents:

Notes: 1.  USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.

2.  Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.

3.  Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:

4.  Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.

 50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
 50% - "very gravelly," "very sandy," "very silty," etc.
 30% - "gravelly," "sandy," "silty," etc.
 15% - "with gravel," "with sand," "with silt," etc.
   5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.

Soil Classification System and Key
Figure
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SM

SP-
SM

GM
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ATD

Portland Cement
Concrete

Bentonite chips

2-inch diameter,
Schedule 40, PVC well
casing

10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Threaded end cap

Boring Completed 02/16/12
Total Depth of Boring = 10.5 ft.

Monitoring Well Completed 02/16/12
Total Depth of Monitoring Well = 10.0 ft.

Brown, silty, fine to medium SAND with
gravel  and organics (no odor, no sheen)
(medium dense, damp) [fill]

-Gray at 1.5 ft

Gray, gravelly, fine to medium SAND with
silt (no odor, no sheen) (very loose, wet)

Dark gray to black, silty, sandy, GRAVEL
(no odor, no sheen) (loose, wet)

Gray, SILT (no odor, slight organic sheen)
(medium stiff, damp to moist) [native]

Brown, PEAT with roots and wood (no
odor, no sheen) (medium stiff, damp)

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-101(s)

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BHM-195)

B-2Log of Monitoring Well MW-101(s)
Figure
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SM

SP-
SM

ML

SM

GP-
GM

ATD

Portland Cement
Concrete

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Threaded end cap

Boring Completed 02/16/12
Total Depth of Boring = 15.0 ft.

Monitoring Well Completed 02/16/12
Total Depth of Monitoring Well = 15.0 ft.

Brown, silty, fine to medium SAND with
gravel and organics (no odor, no sheen)
(medium dense, damp) [fill]

-2 inch layer of dark gray, carbon
waste-like material (no odor, no sheen)

-Decreasing silt at 3 ft

Brown, fine to medium SAND with silt and
trace gravel (no odor, no sheen) (medium
dense, moist)

-Organics at 8 ft

-Gray at 9 ft

Gray and black, SILT with organics (no
odor, no sheen) (stiff, moist) [native]

Gray, silty, fine to medium SAND with
gravel (no odor, no sheen) (loose, wet)

Gray, sandy, fine GRAVEL with silt (no
odor, no sheen) (loose, wet)

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-102(s)

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER
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Drilling Method:

G
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BHM-194)

B-3Log of Monitoring Well MW-102(s)
Figure

11
80

32
.0

2 
 7

/3
/1

2 
 \

\E
D

M
D

A
T

A
01

\G
IN

T
\P

R
O

JE
C

T
S

\1
18

03
2.

02
0.

G
P

J 
 W

E
LL

 L
O

G

Kaiser Aluminum
Tacoma, Washington



0.0

0.0

0.0

0.0

0.0

0.0

27

9

44

46

9

3

a1

a1

a1

a1

a1

a1

SP-
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SM
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ML

ATD

Portland Cement
Concrete

Bentonite chips

2-inch diameter,
Schedule 40, PVC well
casing
10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Threaded end cap

Boring Completed 02/16/12
Total Depth of Boring = 9.0 ft.

Monitoring Well Completed 02/16/12
Total Depth of Monitoring Well = 8.0 ft.

Dark brown, gravelly, fine to medium
SAND with silt (no odor, no sheen)
(medium dense, damp) [fill]

Brown, silty, fine to medium SAND with
gravel and trace organics and rootlets (no
odor, no sheen) (dense, moist to wet)

Gray, silty, fine GRAVEL with sand (no
odor, no sheen) (dense, wet)

Brown, SILT with organics and sand (no
odor, no sheen) (stiff, damp) [native]

-1 inch layer of PEAT

Gray, sandy, SILT with rootlets (no odor,
no sheen) (soft, damp)

Protective Casing
with Locking Cover
Slip Cap

0

2

4

6

8

10

12

14

16

18

20

W
at

er
 L

ev
el

D
ep

th
 (

ft)

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

U
S

C
S

 S
ym

bo
l Hollow-Stem Auger

SAMPLE DATA

MW-103(s)

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER

B
lo

w
s/

F
oo

t

S
am

pl
er

 T
yp

e

P
ID

 (
pp

m
)

Drilling Method:
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BHM-193)

B-4Log of Monitoring Well MW-103(s)
Figure
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Portland Cement
Concrete

Bentonite chips

2-inch diameter,
Schedule 40, PVC well
casing

10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Threaded end cap

Boring Completed 02/16/12
Total Depth of Boring = 10.5 ft.

Monitoring Well Completed 02/16/12
Total Depth of Monitoring Well = 10.0 ft.

Brown, fine to medium SAND with silt and
organics (no odor, no sheen) (loose,
damp) [fill]

Brown, fine to medium SAND with trace
silt (no odor, no sheen) (loose to medium
dense, moist to wet)

Gray, silty, fine SAND with trace organics
and shell fragments (no odor, no sheen)
(very loose to loose, wet)

Gray, silty, CLAY with sand and organics
(no odor, no sheen) (very soft, moist)
[native]

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-7(s)

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BHM-191)

B-5Log of Monitoring Well MW-7(s)
Figure
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Portland Cement
Concrete

2-inch diameter,
Schedule 40, PVC well
casing
Bentonite chips

10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.020-inch slot
size)

Threaded end cap

Boring Completed 02/16/12
Total Depth of Boring = 9.0 ft.

Monitoring Well Completed 02/16/12
Total Depth of Monitoring Well = 9.0 ft.

Brown, fine to medium SAND with trace
silt and organics (no odor, no sheen)
(medium dense, damp to wet) [fill]

-Gray at 3 ft with increasing silt to 4 ft

-Brown at 5 ft

-Dark gray and trace shell fragments at
6.5 ft

-Silt lens at 7 ft

Gray, silty, CLAY with sand and organics
(no odor, no sheen) (very soft, moist)
[native]

Protective Casing
with Locking Cover
Slip Cap
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SAMPLE DATA

MW-8(s)

SOIL PROFILE

Ground Elevation (ft):
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail
(DOE#: BHM-192)

B-6Log of Monitoring Well MW-8(s)
Figure
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APPENDIX C

Terrestrial Ecological Exclusion Forms
 



 

Terrestrial Ecological Evaluation Process - Primary Exclusions  

Documentation Form – Log Yard Area 

Exclusion 
# 

Exclusion Detail Yes or No?  

Are Institutional  
Controls Required 
If The Exclusion 

Applies? 

1 

Will soil contamination located at least 
6 feet beneath the ground surface and 
less than 15 feet? 

Yes / No Yes 

Will soil contamination located at least 
15 feet beneath the ground surface? 

Yes / No No 

Will soil contamination located below 
the conditional point of compliance? 

Yes / No Yes  

2 

Will soil contamination be covered by 
buildings, paved roads, pavement, or 
other physical barriers that will prevent 
plants or wildlife from being exposed? 

Yes   Yes 

3 

Is there less than 1.5 acres of 
contiguous undeveloped land on the 
site, or within 500 feet of any area of 
the site affected by hazardous 
substances other than those listed in 
the table of Hazardous Substances of 
Concern?  

And 

Is there less than 0.25 acres of  
contiguous undeveloped land on or 
within 500 feet of any area of the site 
affected by  hazardous substances 
listed in the  table of Hazardous 
Substances of Concern?  

Yes / No 

  

  

  

Yes / No 

Other factors 
determine 

4 

Are concentrations of hazardous 
substances in the soil less than or 
equal to natural background 
concentrations of those substances at 
the point of compliance 

Yes / No No 

 



 

Terrestrial Ecological Evaluation Process - Primary Exclusions  

Documentation Form – Rod Mill Area 

Exclusion 
# 

Exclusion Detail Yes or No?  

Are Institutional  
Controls Required 
If The Exclusion 

Applies? 

1 

Will soil contamination located at least 
6 feet beneath the ground surface and 
less than 15 feet? 

Yes / No Yes 

Will soil contamination located at least 
15 feet beneath the ground surface? 

Yes / No No 

Will soil contamination located below 
the conditional point of compliance? 

Yes / No Yes  

2 

Will soil contamination be covered by 
buildings, paved roads, pavement, or 
other physical barriers that will prevent 
plants or wildlife from being exposed? 

Yes / No Yes 

3 

Is there less than 1.5 acres of 
contiguous undeveloped land on the 
site, or within 500 feet of any area of 
the site affected by hazardous 
substances other than those listed in 
the table of Hazardous Substances of 
Concern?  

And 

Is there less than 0.25 acres of  
contiguous undeveloped land on or 
within 500 feet of any area of the site 
affected by  hazardous substances 
listed in the  table of Hazardous 
Substances of Concern?  

Yes   

  

  

  

Yes  

Other factors 
determine 

4 

Are concentrations of hazardous 
substances in the soil less than or 
equal to natural background 
concentrations of those substances at 
the point of compliance 

Yes / No No 

 



 

Terrestrial Ecological Evaluation Process - Primary Exclusions  

Documentation Form – SPL Area 

Exclusion 
# 

Exclusion Detail Yes or No?  

Are Institutional  
Controls Required 
If The Exclusion 

Applies? 

1 

Will soil contamination located at least 
6 feet beneath the ground surface and 
less than 15 feet? 

Yes / No Yes 

Will soil contamination located at least 
15 feet beneath the ground surface? 

Yes / No No 

Will soil contamination located below 
the conditional point of compliance? 

Yes / No Yes  

2 

Will soil contamination be covered by 
buildings, paved roads, pavement, or 
other physical barriers that will prevent 
plants or wildlife from being exposed? 

Yes / No Yes 

3 

Is there less than 1.5 acres of 
contiguous undeveloped land on the 
site, or within 500 feet of any area of 
the site affected by hazardous 
substances other than those listed in 
the table of Hazardous Substances of 
Concern?  

And 

Is there less than 0.25 acres of  
contiguous undeveloped land on or 
within 500 feet of any area of the site 
affected by  hazardous substances 
listed in the  table of Hazardous 
Substances of Concern?  

Yes   

  

  

  

Yes  

Other factors 
determine 

4 

Are concentrations of hazardous 
substances in the soil less than or 
equal to natural background 
concentrations of those substances at 
the point of compliance 

Yes / No No 

 



 
 
 
 
 
 
 
 

APPENDIX D

Remedial Investigation Laboratory Analytical 
Reports

 



Jl E Analytical Resources, Incorporated

-aU Analytical Chemists and Consultants

February 29,2012

Stacy Lane
Landau Associates, Inc.
130 2'd Avenue S.

Edmonds, WA 98020

RE: Project: Kaiser Aluminum
ARI Job No: UI38

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted fourteen soil samples on February 15,2012 in good condition. Select samples
were archived upon receipt, as requested on the COC. For further details regarding sample receipt,
please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for cPAHs and Total Cyanide, as requested on the COC.

The cPAHs 2124/12 md2127/12 CCALs are out of control high for Dibenzo(a,h)anthracene. All
associated samples that contain analye have been flagged with a "Q" qualifier.

The cPAHs surrogate DBA is out of confrol high in the initial analysis of SPL-MA40-2012-S(3-
3.5). The sample was re-analyzed with surrogate recoveries in control and both sets of data have
been included for your review.

The cyanide matrix spike is out of control low for sample SPL-MA33-2012-S (2.5-3) with a
sample duplicate RPD outside of the +L20% control limits. All other QC is in control and no
further corrective action was taken.

No other analytical complications were noted.

An elecftonic copy of this report and all associated raw data will remain on file with ARl. If you
have any questions or require additional information, please feel free to contact me at your
convenience.

Sincerely,
ANALYTIPAL REQOI] RCES, INC.

41 l.7 r,/'/ g//)- -Dt'/ V
Kellv Bdttem
Client Services Manager
206/695-6211
kellyb@arilabs.com

Enclosures

46'11 South 134th Place. Suite 100. TukwilaWAg8'l68 .206-695-6200.206-695-6201 fax
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JtD. Analytical Resources, Incorporated

at Analytrcal Chemrsts and Consultants Cooler Receipt Form

( ,-e'-. c\ 4 'tl (-r^; Se r A i , A rnv inrARI Clrent'

COC No(s)

Assisned ARlJob *. itr{4t
Fed-Ex UPS Courier H.nGtL*o O,n"r'

YES

@
.'€s/

o
Project Name

Delivered by'

Tracking No

Preliminary Examination Phase:

Were intact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers rncluded wrth the cooler? .

l. Ll

Date .) 'l9- I ) Trme

iNo/

NO

NO

r . t I t/L-C..L.!llS /\-

Were custody papers properly frlled out (ink, signed, etc )

Temperature of Coole(s) ('C) (recommended 2 0-6.0'C for chemrstry) . ..

lf cooler temperature rs out of compliance frll out form 00070F

Cooler Accepted by
'1 L

Temp Gun lD#:
1/-^

l(> t-
(
t

Complete custody forms and atlach all shipping documents

Log-ln Phase:

Was a temperature blank rncluded rn the cooler?

What krnd of packrng matenal was used? ..

Was Sample Splrt by ARI '

YES

Wassufficient ice used (rf appropriate)? .,.. .... . . .'':.' .. -:.''... ....

Were all bottles sealed rn rndrvrdual plastrc bags? .

Dtd all bottles arrrve in good condrtron (unbroken)?

Were all boftle labels complete and legrble?

Dtd the number of containers hsted on COC match with the numberof contarners received?.

Dtd all bottle labels and tags agree wrth custody papers?

Were all bottles used correct forthe requested analyses? . .

Do any of the analyses (bottles) requrre preservatron? (attach preservatron sheet, excludrng VOCs)

Were all VOC vials free of air bubbles? ., ..

Was sufficient amount of sample sent rn each bottle? . ... .

Date VOC Trip Blank was made at ARl.

Erbble WIFp rWet lce, Gel Packs Baggies Foam Blogk Paper Other:

6-Ar YES Date/Trme.- Equrpment
\-/'

&
@

@
YES

/G\
@
@
@@
YES

YES

@

NO

r Nai\\:2
NO

NO

NO

NO

NO

NO

NO

NO

vl\
\ rrrn al ,. l.,r

Samples Losged bv <-J I I I oate: /L \\r2 \\ z rrme.
* Notify Project Manager of discrepancies or concems *

NA

Split by

-ltlaI\L

Sample lD on Bottle Sample lD on COC liample lu on tjoRle Samole lD on COC

Add iti on a I Notes, Di sc repa n ci es, & Reso/ulions.'

By Date.

;'4 rniR

*c|l
Small ) "sm"

Peabubbles ) "p5"

Large ) "lg"
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SanpJ.e ID Cross Reference Report

ARI Job No: UI38
Cl-ient: Landau Associates

Project Event: 118032 .020.003
Project Name: Kaiser Al-uminum

#$fis*@
INCORPORATED

Sanple ID
ARI

Lab ID
ARI

LIMST ID !4atrix Sample Date/Time

1.
2.
3.
4.
q

6.
7

q

10.
11.
12.

14.

SPL-MA33-2012-S
sPL-MA37-20L2-S
sPL-MA4 0-20t2-S
sPL-MA4 7-201.2-S
sPL-MA34 - 20L2-S
sPL-MA34 - 20'12-S
SPL-MA3 6- 2072-S

02/14/1,2
02/1.4/12
02/L5/12
02/15/12
02/74/12
02/14/12
02/14/12
02/]-4/12
02/14/12
02/14/1.2
02/1.4/1.2
02/1.5/L2
02 / L5 /L2
02/1.5/1.2

02/15/72 16:05
02/15/I2 16:05
02/L5/I2 16:05
02/75/12 1.6205
02/15/12 16:05
02/15/12 16:05
02/15/1.2 16:05
02/15/1,2 16:05
02/15/12 16: 05
02/1.5/12 16:05
02/1,5/1,2 16:05
02/1,5/12 16:05
02/75/12 16:05
02/1-5/12 16:05

sPL-MA36-2012-S (

sPL-MA36-2012-S (

sPL-MA37-201,2-S (

sPL-MA38-20L2-S (

sPL-MA39-2012-S (

sPL-MA39-2012-S (

SPL_MA4 O_2012-S (

2 6-?\
2-2 .5)
?-? q \

1.5-2)
2-2 .5)

2-2 .5)

? 5-4)

UI 38A
UI38B
UI38C
UI38D
UI38E
UI38F
UI38G
UI38H
UI38]
ur 3 8,J
U]38K
UI 38L
UI 38M
UI 38N

!z-z tu|J
L2-21 09
!z-z I ru
rz-z I )-r
LZ-Z I rZ
!z-z I rJ
rz-z I r4
t2-27L5
rz-z I ro
tz-ztrt
t2-27L8
72-21L9
t2-2720
L2-272L

Soi-l-
50_l- _L

Soi-l-
Soil-
Soil-
501_ r
Soil-
Soil-
Soil-
Soil-
Soil-
Soil-
SoiL
SoiL

08 : 4 0
L0:20
10:50
11:30
11:40
11:45
11:00
IT: U5
11:10
1U: JU
1-2 z 15
09:45
09:50
10:55

Printed 02/16/12 Page 1of1



ORGA}UCS AI{ALYSIS DATA SHEET
PtilAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

T,ah Samnle TD: ffI38A
LIMS IDz 12-2708
Matrix: Soil-
Data Release Authorized:
Reported: 02/21/1"2

Date Extracted: 02/21,/1,2
Date Anal-yzed, 02/24/12 19222
Instrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Sil-ica Ge1 CJ-eanup: Yes
Al-umina Cleanup: No

^ANALYTTGAL (a
RESOURCES\Z
INCORPOR/ITED

Sample ID : SPL-I!433-2O12-S(2. 5-3)
SAI'IPLE

QC Report No: UI38-Landau Associates
Proj ect: Kaiser Al-uminum

Event: 118032.020.003
Date Sampled: 02/14/L2

Date Recei-ved: 02/I5/12

Sample Amount: 10.45 g-dry-wt
Fi-na1 Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 14.8?

CAS Nuuber Anal.yte RI Result

56-55-3 Benzo (a) anthracene 4.8 < 4.8 U
218-01-9 Chrysene 4.8 < 4.8 U
50-32-8 Benzo (a) pyrene 4.8 < 4.8 U
193-39-5 Indeno 1l,2,3-cd)pyrene 4.8 < 4.8 U
53-70-3 Dj-benz (a, h)anthracene 4.8 < 4.8 U
TOTBFA Total Benzofl-uoranthenes 4.8 < 4.8 U

Reported in pglkg (ppb)

SIM SemivoJ.atile Surrogate Recoverlr

d10-2-Methylnaphthalene 60.12
d14-Dibenzo (a, h) anthracen 90.38

FORM I



ORGAI{ICS AI.IAIYSIS DATA SHEET
PtrLAs by SIM SW8270D-SIM cClMS
Page 1 of 1

Lab Sample ID: UI38B
LIMS ID: 72-2109
Matrix: SoiI
Data Release Authorlzed:
Reported: 02/21 /L2

Date Extractedt 02/2L/12
Date Ana]yzed: 02/21/12 ]-4:09
Instrument/Analyst t NI 4 / JZ
GPC Cl-eanup: No
Sil-ica Ge1 CJ-eanup: Yes
Al-umina Cleanup: No

CAS Nuuber Analyte

a,ANALYTICALIm',
RESOURCES\Z
INGORPORATED

Sample ID : SPL-I'IA37-2O12-S l2-2.51
SAI'IPLE

QC Report No: UI38-Landau Associates
Pro j ect : Kaiser Al-uminum

Event: 118032.020.003
Date Sampled: 02/14/L2

Date Received: 02/L5/1,2

SampJ-e Amount: l-l-.02 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 9.58

Resu]-t

56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (alpyrene
Indeno lL, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Tota1 Benzofluoranthenes

Reported in pglkg (ppb)

4.5
4.5
4.5
4.5
45
4.5

7.8
18

7.9
5.2

< 4.5 u
18

SIM Senivolatile Surrogate Recovery

d10-2-Methylnaphthalene 36.72
d14-Dibenzo (a, h) anthracen 66.38

FORM I



ANALYTToAt(a
oRcAl{rcs ANAr,ysrs DA=A sHEEr fir=""3#J"tfftY
Pli[As by SIM SW8270D-SIM GClMSl Sanp1e ID: SPL-]!A40-2O12-S(3-3.5)
Page 1of 1 SAI'1pLE

Lab sampJ-e rD: ur38c QC Report No: ur38-Landau Associates
LIMS ID z L2-21 1"0 Project: Kaiser Al-uminum
Matrix: Soil- 'A Event: 118032. 020.003
Data Release Authorized: /4 Date Sampled: 02/15/12
Reportedz 02/21/12 Date Received: 02/15/1.2

Date Extracted: 02/21/L2 Samp1e Amount: 10.21 g-dry-wt
Date Anal-yzed: 02/21/I2 74235 Final Extract Volume: 0.5 mL
Instrument/Analyst: NTA/JZ Di]ution Factor: 1.00
GPC Cleanup: No Percent Moisture: 16.08
Sil-ica Ge1 Cleanup: Yes
Al-umina Cleanup: No

CAS Number Analyte RL Result

56-55-3 Benzo(a)anthracene 4.9 27
218-01-9 Chrysene 4.9 62
50-32-8 Benzo(a)pyrene 4.9 26
193-39-5 Indeno (L,2,3-cd)pyrene 4.9 18
53-70-3 Dibenz (a, h) anthracene 4.9 < 4.9 V
TOTBFA Iota]. Benzofluoranthenes 4.9 62

Reported in pglkg (ppb)

SIM Seuivolatile Surrogate Recoverl

d10-2-Methyl-naphthal-ene 73.72
d14-Dibenzo (a, h) anthracen 1338

FORM I



ORGAI{ICS AI.IAIYSIS DATA SIIEET
PtilAs by SIM SW8270D-SIM GCIMS
Paqe 1 of 1

Lab Sample ID: UI38C
LIMS ID: 12-27L0
Matrix: Soil-
Data Release Authorized:
Reported: 02/2'7 /L2

Date Extracted z 02 / 21, /1,2
Date Anal-yzed: 02/27 /1,2 1.5t28
Instrument/Analyst . N"I4 / JZ
GPC CJ-eanup: No
S11ica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Nunber Analyte

ANALYTICALIa:
RESOURCES\z
INCORPORATED

Sauple ID: SPL-!!AA0-2OL2-S(3-3.5)
DILUTION

QC Report No: UI38-Landau Associates
Project: Kaiser ALuminum

Event: 118032. 020.003
Date Sampled: 02/1,5/1,2

Date Received: 02/L5/12

Sample Amount: 10.2? g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 3. 00
Percent Moisture: 16.08

RL Resu1t

56-55-3 Benzo(a)anthracene
218-01-9 Chrysene
50-32-8 Benzo(a)pyrene
193-39-5 fndeno(L,2,3-cd)pyrene
53-70-3 Dibenz (a, h) anthracene
TOTBFA Total Benzofluoranthenee

15
15
15
15

22
60
26
l7

15 <15U
15 59

Reported in pglkg (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthal-ene 78.08
d14-Dj-benzo (a, h)anthracen 1158

FORM I



ORGAI{ICS A}IAIYSIS DATA SHEET
PtiLAe by SIM SW8270D-SIM CClMSl
Page 1 of 1

Lab Sample ID: UI38D
LIMS ID: 12-277L
Matrix: Soil-
Data Rel-ease Authori-zed:
Reported:02/28/L2

Date Extractedz 02/2I/12
Date Anal-yzed: 02 / 24 / 12 20: 42
Instrument,/Analyst t NI 4/ JZ
GPC Cleanup: No
SiLica Gel Cleanup: Yes
Alumi-na Cleanup: No

CAS Nunber Analyte

t
ANALYTICAL IJA
RESOURCES\7
INCORPORATED

Sample ID : SPL-tfA41-2OL2-S (3-3. 5)
SAII{PLE

QC Report No: UI38-Landau Associates
Pro j ect : Kaiser Al-uminum

Event: 118032.020.003
Date Sampled: 02/15/1.2

Date Received: 02/15/1,2

Sample Amount: 10.13 g-dry-wt
Final- Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moi-sture: 15.78

Result

s6-55-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

Reported in pglkg (ppb)

4.9
4.9
4.9
4.9
4.9
4.9

110
170
110

7L
29

220

SIM SemivoJ.atile Surrogate Recovery

d10-2-Methylnaphthal-ene 65.12
d14-Dibenzo (a, h) anthracen 106t

FORM I



ORGAI{ICS A}IATYSIS DAIA SHEET
PliLAs by SIMW827oD-SIM GCIMS
Page 1 of 1

Lab Sample ID: UI38E
LIMS IDz 1-2-27L2
Matrix: Soil-
Data Re]ease Authori-zed:
Reportedz 02/21 /L2

Date Extracted: 02/21,/12
Date Analyzed: 02/24/L2 27208
Instrument,/Analyst z NT 4 / JZ
GPC Cleanup: No
Sil-ica GeJ- Cleanup: Yes
Al-umina CJ-eanup: No

aANALYTTCAL(l-o,
RESOURCES\7
INCORPORATED

Saup].e ID: SPL-}'!A34-2OL2-S (1 .5-2)
SAI'IPLE

QC Report No: UI38-Landau Associates
Project: Kaiser ALuminum

Event: 118032.020.003
Date Sampled: 02/1.4/12

Date Received: 02/15/1,2

Sample Amount: 10.96 g-dry-wt
Final- Extract Volume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 10. 68

CAS Nuuber Analyte RL Resu].t

56-55-3 Benzo (a) anthracene 4.6 < 4.6 U
2L8-07-9 Chrysene 4.6 < 4.6 U
50-32-8 Benzo (a)pyrene 4.6 < 4.6 U
193-39-5 Indeno (t,2,3-cd) pyrene 4.6 < 4.6 U
53-70-3 Dibenz (a, h) anthracene 4.6 < 4.6 U
TOTBFA Total Benzofl-uoranthenes 4.6 < 4.6 U

Ponnrl-arl in ttn /bn /nnl.r\FYl ^Y \PPp t

SIM SemivoJ.ati1e Surrogate Recovery

d10-2-Methylnaphthafene 66.3E
d14-Dibenzo (a,h) anthracen 98 . 38

FORM I



ORGAI.IICS AIIAIYSIS DATA SIIEET
PNAs by SIM SW8270D-SIM GCIMS
Page 1 of L

Lab Sample ID: UI38F
LIMS IDz 12-2'11-3
Matrix: SoiL
Data Rel-ease Authorized:
Reported: 02/21 /12

Date Extractedl. 02/2I/1,2
Date Anal-yzed: 02/24 /1,2 21-:35
Instrument/AnaIyst z NT4 / JZ
GPC CJ-eanup: No
Sil-ica Gel Cleanup: Yes
Al-umina C.l-eanup: No

aANALYTTCAL(enr
RESOURCESV
INCORPORATED

SanpJ.e ID: SPL-I'tA34-2OL2-S (2-2.51
SAMPLE

QC Report No: UI38-Landau Associates
Project: Kaiser Aluminum

Event: 118032.020.003
Date Sampled: 02/14/1.2

Date Received: 02/15/1,2

Sample Amount: 10.67 g-dry-wt
Fina] Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisturez 1,2.92

CAS Nunber Arralyte RI. Result

56-55-3 Benzo (a) anthracene 4.7 < 4.1 V
2L8-01-9 Chrysene 4.7 < 4.7 V
50-32-8 Benzo(a)pyrene 4.7 < 4.7 V
193-39-5 Indeno(L,2,3-cd) pyrene 4.'7 < 4.7 V
53-70-3 Dibenz (a, h)anthracene 4.7 < 4.'7 U
TOTBFA Total- Benzofl-uoranthenes 4.'7 < 4.'7 U

Reported in pglkg (ppb)

SIM Seuivolatile Surrogate Recoverl

d10-2-MethyJ-naphthal-ene 66.08
d14-Dibenzo (a,h) anthracen 94 . 3t

FORM I



ORGAITICS AI.IAIYSIS DATA SHEET
PtilAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Samp1e ID: UI38c
LIMS ID: L2-27L4
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 02/21/1.2

Date Extracted: 02/2I/1,2
Date Analyzed: 02/24/1,2 22:01
f nstrument,/Analyst z NT4 / JZ
GPC Cleanup: No
Sil-ica GeJ- Cleanup: Yes
Al-umina Cleanup: No

ANALWICALIa
RESOURCES\Z
INCORPORATED

Sauple ID : SPL-I'!A36-2OL2-S (1-1. 5)
SAMPLE

QC Report No: UI38-Landau Associates
Pro j ect : Kaiser Aluminum

Event: 118032.020.003
Date SampJ-ed: 02/74/72

Date Received: 02 /1,5 /1,2

Sample Amount: 10.75 g-dry-wt
Final Extract Volume: 0.5 mL

DiLution Factor: 1.00
Percent Moi-sture: 7.68

CAS Nunber Analyte RL Reeult

56-55-3 Benzo (a) anthracene 4.6 < 4.6 U
218-01-9 Chrysene 4.6 < 4.6 U
50-32-8 Benzo (a) pyrene 4.6 < 4 . 6 U
193-39-5 Indeno(1-,2,3-cd)pyrene 4.6 < 4.6 U
53-70-3 Dibenz(a,h)anthracene 4.6 < 4.6 U
TOTBFA Total BenzofLuoranthenes 4.6 < 4.6 U

Reported i-n pglkg (ppb)

SIM SemivoJ.atil-e Sunogate Recovery

d10-2-MethyJ-naphthafene 69.12
d14-Dibenzo (a,h) anthracen 1,1,22

FORIr! I



ORGANICS AT.IAIYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: UI38c
LIMS IDz 1,2-27L4
Matrix: SoiL
Data ReLease Authorized:
Reported z 02/21 /12

Date Extracted: 02/2I/12
Date Anal- yzed: 02 / 24 / 1,2 22;28
Instrument/Anal-yst : NT 4 / JZ
GPC Cleanup: No
SiLica Gel Cleanup: Yes
Al-umina Cleanup: No

CAS Nunber Analyte

aANALYTTCAL (hr
RESOURCESV
INCORPORATED

SampJ.e ID: SPt -!fA35-2OL2-S (1-1.5)
}'ATRIX SPIKE

QC Report No: UI38-Landau Associates
Project: Kaiser ALuminum

Event: 118032.020.003
Date Sampled: 02/]-4/12

Date Recei-ved: 02/L5/72

SampJ-e Amount: 10.33 g-dry-wt
Fina] Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisturez 7.62

Result

56-55-3
218-01-9
5 0-32 -8
1 93-3 9- s
53-7 0-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (1 ,2,3-cd) pyrene
Dibenz (a, h) anthracene
Total- Benzofl-uoranthenes

Reported in pglkg (ppb)

4.8
4.8
4.d
4.8
4.8
4.8

SIM SeuivoJ.atiJ.e Surrogate Recoveelz

d10-2-Methylnaphthal-ene 62.32
d14-Dibenzo (a, h) anthracen 1018

FORM I



ORGA}IICS ANALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM ccluS
Page 1 of 1

LAD SAMDI-E IU: U.LJUG
LIMS ID: L2-2114
Matrix: Soil-
Data Release Authorized:
Reported: 02/2'7 /12

Date Extracted : 02 / 21, / 1,2
Date Anal-yzed: 02 /24 /12 22:54
Instrument/Analyst : NT4/JZ
GPC Cleanup: No
Silica Gel Cleanup: Yes
Al-umina C.l-eanup: No

CAS Nunber Anal.yte

aANALYTIoAL (Wl
RESOURCES\z
INCORPORATED

Samp].e ID : SPL-I'!A36-2OL2-S (1-1. 5)
}'TATRIX SPIKE DUPLICATE

QC Report No: UI38-Landau Associates
Pro j ect : Kaiser Al-umj-num

Event: 118032.020.003
Date Sampled: 02/1.4/12

Date Received: 02/1,5/12

Samp1e Amount: 10.38 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

DiLuti-on Factor: 1.00
Percent Moisture: 7.67

Resu]-t

5 6-55-3
2L8-0I-9
50-32-8
1 93-3 9- 5
53-7 0-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
fndeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Total- Benzof l-uoranthenes

Reported in pglkg (ppb)

4.8
4.8
4.8
4.8
4.8
4.8

SIM Semivol-atiJ-e Sumogate Recovery

d10-2-Methylnaphthalene 63.7t
d14-Dj-benzo (a, h) anthracen 1048

FORM I



ORGA}TICS A}IAIYSIS DATA SHEET
PNA8 by SrM SW8270D-SrM GClMs
Page 1 of 1

Lab Sample ID: UI38H
LIMS ID: 12-211,5
Matrix: Soil-
Data Rel-ease Authorized:
Reportedz 02/21 /12

Date Extracted: 02/2I/12
Date Analyzed: 02 / 24 / 12 23:21.
f nstrument,/Analyst : NT4 / JZ
GPC Cleanup: No
Sil-ica Ge1 Cleanup: Yes
Al-umina Cleanup: No

"3

aANALYTTCAL(Jnt
RESOURGES\Z
INCORPORATED

Sample ID: SPL-MA36-2O12-S(2. 5-3)
SA}{PI"E

QC Report No: UI38-Landau Associates
Pro j ect: Kaiser Al-uminum

Event: 118032. 020.003
Date Sampled: 02/14/12

Date Received: 02/15/12

Sample Amount: 10.66 g-dry-wt
Fina] Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisturet 12.52

CAS Number Anal.yte RL Resu].t

56-55-3 Benzo (a)anthracene 4.'l < 4.7 U
2L8-01-9 Chrysene 4.1 < 4.7 U
50-32-8 Benzo (a)pyrene 4.'l < 4.7 U
193-39-5 Indeno (1,,2,3-cd)pyrene 4.7 < 4.7 U
53-70-3 Dibenz (a, h)anthracene 4.'7 < 4.'l V
TOTBFA Total- Benzof luoranthenes 4.'l < 4.'l U

Pannrl- ad i n ttn /Vn /nnl.r\
ftrY / ,\Y \ }/Pv /

SIM Senivolatile Sumogate RecoverT

d10-2-Methylnaphthal-ene 55.0t
d14-Dibenzo (a,h) anthracen 71. 0t

FORI'{ I



ORGA}IICS AI.IAI.YSIS DATA SHEET
PNAs by SIM SW82?oD-SIM CCIMS
Page 1 of 1

LAD SAMDJ-E ]U: UI-JU1
LIMS ID: 12-2116
Matrix: Soil
Data Rel-ease Authorized:
Reported: 02/2'7/12

Date Extracted: 02/21/L2
Date Analyzed: 02/24/12 23:41
Instrument,/Analyst : NT4 / JZ
GPC Cleanup: No
Silica Ge1 Cleanup: Yes
ALumina Cleanup: No

CAS Nunber Anal-yte

aANALYTTCAT- (ltm
RESOURCES\7
INCORPORATED

SampJ-e ID : SPL-MA36-2OL2-S (3-3. 5)
SAMPI,E

QC Report No: UI38-Landau Associates
Pro j ect: Kaiser Aluminum

Event: 118032.020.003
Date Sampled: 02/1,4/1,2

Date Received: 02/75/1"2

Sample Amount: 10.68 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00
Percent Moi-sture z 28 .92

Result

56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (alpyrene
Indeno lL, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

Reported in pglkg (ppb)

4.7
4.7
4.7
4.7
4.7
4.7

9.3
20
L2
11

< 4.7 U

29

SIM Semivolatile Surrogate Recoverl'

d10-2-MethyJ-naphthal-ene 14.32
d14-Dibenzo (a, h) anthracen 105?

FORM I



ORGANICS ATTTALYSIS DATA SHEET
PNAe by SIM SW8270D-SIM GClMSl
Page 1 of 1

Lab Sample ID: UI38J
LIMS IDz L2-27L7
Matrix: Soi]
Data Rel-ease Authori-zed:
Reportedz 02/21 /12

Date Extracted: 02/27/12
Date Analyzed: 02/27 /1,2 11:56
f nstrument,/Analyst z NT4 / JZ
GPC CJ-eanup: No
SiLica GeJ- Cleanup: Yes
Afumina Cleanup: No

aANALYTTCAL(aJEl
RESOURCES\7
INCORPORATED

Sanple ID : SPL-I'1A37-2OL2-S (3. 5-4)
SAMPI,E

QC Report No: UI38-Landau Associates
Pro j ect: Kaiser Aluminum

Event: 118032. 020.003
Date Sampled: 02 / 14 / 1.2

Date Received: 02/].5/L2

Sample Amount: 10.07 g-dry-wt
Final Extract Vo]ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 16.23

CAS Nunber Analyte RL Resu]-t

56-55-3 Benzo (a) anthracene 5.0 < 5.0 U
218-01-9 Chr1lsene 5.0 6.2
50-32-8 Benzo(a)pyrene 5.0 < 5.0 U
193-39-5 Indeno(1,,2,3-cd)pyrene 5.0 < 5.0 U
53-70-3 Dibenz (a, h) anthracene 5.0 < 5.0 U
IOTBFA Total Benzofluoranthenes 5.0 9.2

Reported in pglkg (ppb)

SIM SeuivolatiJ.e Surrogate Recoverlr

d10-2-Methylnaphthal-ene 72.02
d14-Dibenzo (a, h) anthracen 1138

FORM I



ORGANICS AI.IAIYSIS DATA SHEET
PNAs by SIM Sir,r8270D-SIMC/1,fft
Page 1 of 1

LAD SAMDI-E 1U: UIJUK
LIMS ID: L2-2118
Matrix: Soil-
Data ReLease Authorized:
Reported:. 02/21 /72

Date Extracted: 02/2I/12
Date Analyzed: 02/27 /'12 1,2:23
f nstrument/Analyst z NT 4 / JZ
GPC CJ-eanup: No
Sil-ica Gel Cleanup: Yes
Al-umina Cl-eanup: No

CAS Nunber Analyte

aANALYTTCAL(f,-,
RESOURCES\Z
INCORPORATED

Sample ID : SPL-!1A38-2OL2-S(3-3. 5)
SAIvtPLE

QC Report No: UI38-Landau Associates
Project: Kaiser ALuminum

Event: 118032.020.003
Date Sampled: 02 / 1,4 / 1,2

Date Received: 02/15/1,2

Sample Amount: 10.63 g-dry-wt
Fina] Extract Volume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 19. 8?

Resu].t

56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno lL ,2 ,3-cd) pytene
Dibenz (a, h) anthracene
Iotal Benzofluoranthenes

Reported in Vg/kg (ppb)

4.7
4.7
4.7
4.7
A1

4.7

5.2
8.6
6.2
5.5

< 4.1 V
18

SIM Seuivolatile Surrogate Recovery

d10-2-Methylnaphthalene 62.72
d14-Dibenzo (a,h) anthracen 97. 0t

FORM I



ORGAI{ICS ANALYSIS DATA SHEET
PNAs by SI].{ SW8270D-SIM GCIMS
Page 1 of 1

lJaD Sampre tu: ul-JUl,
LIMS ID: l2-21I9
Matri-x: SoiI
Data Rel-ease Authori-zed:
Reported: 02/27 /12

Date Extracted: 02/2I/12
Date Anal-yzed: 02/27/12 12249
Instrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Silica Ge1 CJ-eanup: Yes
A]umina C]eanup: No

CAS Nunber Arralyte

a'ANALYTICALTJEIT
RESOURCESV
INCORPORATED

Sample ID: SPL-MA39-2OL2-Sl2-2.51
SAI'!PLE

QC Report No: UI38-Landau Associates
Proj ect : Ka j-ser Al-uminum

Event: 118032.020.003
Date Sampled: 02/15/12

Date Received: 02/1,5/12

Sample Amount: l-0.85 g-dry-wt
Fina] Extract Vol-ume: 0. 5 mL

Dil-uti-on Factor: 1.O0
Percent Moisture z 9.72

RJ, Result

56-55-3
218-01-9
5 0- 32-8
193-39-5
5 3-7 0-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (t, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Total BenzofLuoranthenes

Reported in pglkg (ppb)

4.6
4.6
4.6
4.6
4.6
4.6

4.6
11

4.6
4.6
4.6
t4

SIM SemivoJ-atile Surrogate Recovery

d10-2-Methylnaphthalene 60.0t
d14-Dibenzo (a, h) anthracen 1,022

FORM I



ANALYT|oA'(a
RESOURCES \!Z

ORGAI{ICS A}IAIYSIS DATA SHEET TNCORpORATED
PtrLAe by SIM SW8270D-SIM GCll{S Samp].e ID: SPL-MA39-2O12-S(2.5-3)
Page 1of 1 SAIVIPLE

Lab Sample fD: UI38M QC Report No: Ul38-Landau Associates
LIMS ID. 12-2720 Project: Kaiser ALuminum
Matrix: Soif 2 Event:118032.020.003
Data Release Authorizedz;ffi Date Sampl-ed: 02/15/72
Reportedz 02/21 /I2 '/ Date Received: 02/1,5/1,2

Date Extractedz 02/21/12 Sample Amount: 10.95 g-dry-wt
Date Analyzed: 02/21/L2 L3216 Final Extract Volume: 0.5 mL
Instrument/Analystl NTA/JZ Dilution Factor: 1.00
GPC Cleanup: No Percent Moisture: 11.58
Silica Gel Cl-eanup: Yes
Al-umj-na CJ-eanup: No

CAS Nunlrer Analyte RL Result

56-55-3 Benzo (a) anthracene 4.6 < 4.6 U
218-01-9 Chrysene 4.6 < 4.6 U
50-32-8 Benzo (a)pyrene 4.6 < 4.6 U
193-39-5 Indeno(I,2,3-cd)pyrene 4.6 < 4.6 U
53-70-3 Dibenz(a,h)anthracene 4.6 < 4.6 U
TOTBFA Tota.l- Benzofluoranthenes 4.6 < 4.6 U

Reported in pglkg (ppb)

SIM SeuivolatiJ-e Surrogate Recovery

d10-2-Methylnaphthal-ene 56.3?
d14-Dibenzo (a,h) anthracen 97 . 78

FORM I



ORGAI{ICS AI.TALYSIS DATA SIIEET
PtilAe by SIM SW8270D-SIM GClMli
Page 1 of 1

Lab Sample ID: UI38N
LIMS ID: 12-212L
Matrix: Soil
Data Release Authorized:
Reported: 02/21/1.2

Date Extracted: 02/2I/1,2
Date Analyzedt 02/2'1 /12 1.3:42
f nstrument,/Analyst: NI 4/JZ
GPC Cleanup: No
Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Nunber Analyte

^ANALYTICAL If'N
RESOURCES\7
INCORPORATED

Saup].e ID : SPL-I'!A40-2O12-S (3. 5-4)
SAI'IPLE

QC Report No: UI38-Landau Associates
Proj ect : Kaiser Al-uminum

Event: 118032.020.003
Date SampJ-ed: 02/15/12

Date Received: 02/15/1-2

Sample Amount: 10.52 g-dry-wt
Final Extract Vo]ume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture:. 20.72

Resu].t

55-55-3
218-01-9
s0-32-8
193-39-s
53-70-3
TOTBFA

Benzo (a) anthracene
Chrlsene
Benzo (a)pyrene
Indeno lL, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

Reported in pglkg (ppb)

4.8
4.8
4.8
4.8
4.8
4.8

7.2
22

7.2
7.4

< 4.8 u
26

SIM SemivoJ.atile Surrogate Recoverl

d10-2-Methylnaphthal-ene 60.78
d14-Dibenzo (a, h) anthracen 97.7t

FORM I



ORGAIIICS A}IAIYSIS DATA SHEET
PlilAs by SIM SW8270D-SIM cClMSt
Page 1 of 1

Lab Sampl-e ID: MB-0221,1,2
LIMS ID: 12-27L4
Matrix: Soi-l-
Data Rel-ease Authorized:
Reported: 02/27 /12

Date Extractedz 02/2I/12
Date Analyzed: 02/24/12 1,8229
Instrument,/Analyst. NT4 / JZ
GPC Cleanup: No
Sil-ica Ge1 CJ-eanup: Yes
Afumina Cleanup: No

F
ANALYTICAL IGr
RESOURCES\Y
INCORPORATED

Sauple ID: MB-022112
METHOD BLAI.IK

QC Report No: UI38-Landau Associates
Pro j ect : Kaiser Al-uminum

Event: 118032. 020.003
Date Sampled: NA

Date Received: NA

Sample Amount: 10.00 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Di-Lution Factor: l- . 00
Percent Moisture: NA

CAS Nunber Analyte RL Result

56-55-3 Benzo(a)anthracene 5.0 < 5.0 U
2L8-01,-9 Chrysene 5.0 < 5.0 U
50-32-8 Benzo(a)pyrene 5.0 < 5.0 U
193-39-5 Indeno (I,2,3-cd)pyrene 5.0 < 5.0 U
53-70-3 Dibenz (a, h) anthracene 5.0 < 5.0 U
TOTBFA Tota1 BenzofLuoranthenes 5.0 < 5.0 U

Reported in pglkg (ppb)

SIM Semivolatile Surrogate Recoverl

d10-2-MethyJ-naphthal-ene 57.08
d14-Dibenzo(a, h) anthracen 79.78

FORM I



ii3:ffstb@
INCORPORATED

SIM SW827O SURROGATE RECOVERY ST'MIIARY

Matrix: SoiL QC Report No: Uf38-Landau Associates
Project: Kaiser Afuminum

118032.020.003

MNP DBA TOT OUTC].ient fD

SPL-MA33-2012-S
SPL-MA37-2072-S
sPL-MA4 0-201_2-S
sPL-MA4 0-201,2-S
sPL-MA4 L-20L2-S
sPL-MA34 -2012-S
sPL-MA34 -2012-S
MB-022712
LCS_O22II2
LCSD-022It2
sPL-MA3 6-201.2-S
sPL-MA3 6- 201.2-S
s PL-MA3 6- 201.2-S
SPL-MA36-2012_S
sPL-MA36-2012-S
s PL-MA37 - 201_2-S
sPL-MA38-20L2-S
sPL-MA39-2012-S
sPL-MA39-20]2-S
sPL-MA4 0-20L2-S

(2.s-3)
(2-2.5)

/?-? R\ nr
\J J.rt uu

/?-? E\
(1.s-2)
(2-2 .5)

t't -'t q \

(1-1 . s ) MS
(1-1.5) MSD
(2.s-3)

(3.s-4)
/?-? F\
(2-2 .5)
(2. s-3)
(3.5-4)

60.7t 90.3r
36.78 66.3?
73.72 133t*
78.0? 115t
65.78 L06t
66.38 98.3?
66.08 94 .3t
57 . 0t 19 .72
56.72 1068
s6.3? 1038
69.72 It2Z
62.32 101?
63.7t r.048
55.08 71.02
74.32 105t
72.02 1138
62.72 97.08
60.08 1.022
56.38 97.72
60.7t 97.12

n
n

1
0
0
0
n

0
n

0
n
n
n
n

0
0
0
n

LCS/MB LIMITS

(MNP) : dl0-2-Methylnaphthal-ene (35-100)
(DBA) = d14-Dibenzo (a, h) anthracene (31-I2O)

Prep Method: SW3546
Log Number Range: L2-2708 to t2-2721

QC LIMITS

(34-r_00)
(r.0-r_17 )

FORM-II SIM SW827O



ORGA}IICS A}IAI,YSIS DATA SHEET
PliLAs by SW8270D-SIM cClMSi
Page 1 of 1

Lab Sample ID: UI38G
LIMS IDz L2-2714
Matrix: Soil-
Data Rel-ease Authorized:
Reportedz 02/28/L2

MSD: 02/24/1.2 22254
Instrument,/Analyst MS: NT4 / JZ

MSD: NTA/JZ

Analyte

_-4,
ANALYTTCAL lm
RESOURCES \IZ
INCORPORATED

Saup1e ID: SPL-MA35-2OL2-S(1-1. 5)
MATRIX SPIKE

QC Report No: UI38-Landau Associates
Pro j ect : Kaiser Aluminum

Event: 118032.020.003
Date Sampled: 02/14/L2

Date Received: 02 / 1,5 / 1,2

MSD: 0.50 mL
Dil-ution Factor MS: 1.00

MSD: 1.00

Spike MS Spike MSD
Sanple MS Added-MS R€cov€ry !4tlD Added-MSD Recovety RPD

Date Extracted MS/MSDt 02/2L/L2 Sample Amount MS: 10.3 g-dry-wt
MSD: 10.4 g-dry-wt

Date Analyzed MS: 02/24/12 22:28 Final- Extract Vol-ume MS: 0.50 mL

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene

<4.6 U 108 145 74.5t \I2 145 '1'7.2* 3.6t
< 4.6 U 116 145 80.0* 118 145 81.4? 1.78
<4.6 U 107 145 73.8t 115 145 79.38 '7.22

Indeno(1,,2,3-cd)pyrene < 4.6 U I2"l 145 87.6t l-33 145 9l-.7t 4.62
Dibenz(a,h)anthracene < 4.6 U 119 Q 145 82.t2 132 Q l-45 91.08 10.4t
TotaL Benzofl-uoranthenes < 4.6 U 252 290 86.9t 267 289 92.42 5.8t

Reported in pglkg (ppb)

RPD calculated using sampfe concentrations per SW846.

FORI'{ III



ANArwr^^, aiLY rrriAl. (gD
RESOURCES \!Z

ORGA}IICS AI.IAIYSIS DAIA SHEET TNCORPORATED
PtrIAs by SW8270D-SIM cClMS Sample ID: LCS-022tt2
Page 1 of 1 LAB CONTROL SAI'IPLE

Lab Sample ID: LCS-022II2 QC Report No: UI38-Landau Assocj-ates
LIMS ID: L2-2'7L4 /rr' Project: Kaiser ALuminum
Matrix: SoiI 4' Event:118032.020.003
Data Release Authorized:fl Date Sampled: NA
Reported: 02/28/L2 / pate Recei-ved: NA

Date Extracted: 02/21,/L2 Sample Amount LCS: 10.0 g-dry-wt
LCSD: 10.0 g-dry-wt

Date Analyzed LCS z 02/24/72 I'7 t36 Final- Extract Volurne LCS: 0.50 mL
LCSD: 02/24/12 1.8203 LCSD: 0.50 mL

Instrument,/Analyst LCS: NTA/JZ Dilution Factor LCS: 1.00
LCSD: NTA/JZ LCSD: 1.00

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (1,, 2, 3-cd) pyrene
Dj-benz (a, h) anthracene
Total Benzofluoranthenes

RPD calcul-ated using sample concentrations per SW846.

SIM Sonivolati-Ie Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthal-ene 56.72 56.38
d14-Dibenzo (at h) anthracen 1068 1038

r-09 150 '12.'tz r-15 150 16.12 5. 4t
r-r.5 1s0 '16.'tz L2L 150 80.78 5.1r
110 1s0 ?3. 3t 113 150 75. 3t 2.12
1,26 150 84.0t t2't 150 84 . ?t 0.8t
r32Q 1s0 88.0E r.30Q 1s0 86.71 1.58
256 300 85.3E 25'7 300 8s.7* 0. 4E

Reported in pglkg (ppb)

FORI{ III



Matrix: Soil ^A !
Data Rel-ease Autho rizea:([J
Reported: 02/28/12 

\,

SAI4PLE RE SULIS-CONVENTIOIiIAIS
UI38-Landau Associates

ANALYTI6AL A
RESOURCESV
INCORPORATED

Pro j ect : Kaiser Al-uminum
Event: 118032.020.003

Date SampJ-ed: 02/1,4/1.2
Date Received: 02/1,5/1,2

C].ient ID: SPL-!!A33-2OL2-S(2. 5-3)
ARI ID: L2-27O8 UI38A

Analyte Date Method Units RI. SampJ.e

Total- so]ids 02/16/12 EPA 160.3 percent 0.01 87.50
02L612#1.

Total, Cyanide O2/22/I2 EPA 335.4 mg/kg 2.22 52.5
o22272#1"

RL Analytical reporting limit
U Undetected at reported detection l_imit

Soi-1 Samp1e Report-Ul38



Matrix: SoiI AA /
Data Rel-ease Autho rizedlffi
Reported: 02/28/12 ( )

SAI.{PLE RE SttLTS -CONVENI IOI.IAIS
Ul38-Landau Associates

ANALYilcALa
RESOURCES \9
1p996p961fED

Proj ect : Kaiser Al-uminum
Event: 118032.020.003

Date Sampled: 02/1,4/1,2
Date Received: 02/1,5/12

C].ient ID: SPt -l'tA37-2OL2-S l2-2.51
ARI ID: L2-27O9 UI38B

AnaJ-yte Date Method Units RL Sample

Total- Sol-ids 02/16/12 EPA 160.3 Percent 0.01 90.30
021,61.2+t

Total- Cyanide 02/22/1,2 EPA 335.4 mg/kg 0.096 0.191
vzzzrzil

RL Analytical- reporting linit
U Undetected at reported detection Limit

Soil Sample Report-Ul38



SAMPLE RESULTS-COIiI\IENTTONAIS 4NALvTICALA
UI38-Landau Associates RESOURCESV

INCORPORATED
i

Matrix: Soil- nA / .,' Project: Kaiser Al-uminum
Data Release Authorizedll/\Y Event: 118032.020.003
Reported: 02/28/12 Y. i" Date Sampted: O2/1,5/I2t\Jt Date Received: 02/15/12

Client ID: SPL-MA40-2012-S(3-3.5)
ARI ID: l2-2'lLO UI38C

Analyte Date Method Units RL SampJ.e

Tota] So]ids 02/1,6/1,2 EPA 160.3 percent 0.01 83.00
027612#r

Total- Cyanide 02/22/1.2 EPA 335.4 mg/kg 0.230 6.30
0222L2#).

RL Analytical reporting linit
U Undetected at reported detection Limit

Soil Sample Report-Ul38



Matrix: Soi-I t\Al-..
Data Rel-ease Autho rizea:fV
Reported: 02/28/I2 (\/

SAMPLE RE SULTS-CONVENTIONAIS
UI38-Landau Associates

ANALYTICAL A
RESOURCES\Z
INCORPORATED

Project: Kaiser A.l-uminum
Event: 118032.020.003

Date SampJ-ed: 02/75/12
Date Received: 02/1,5/12

C1ient ID: SPL-MA41-2OL2-S(3-3.5)
ARI ID: l2-27LL UI38D

Analyte Date Method Unite RL Saap1e

Total Sol-j-ds 02/16/72 EPA 160.3 Percent 0.01- 87.30
02L6t2#1.

Tota1 Cyanide 02/22/12 EPA 335.4 mg/kg 0.095 0.288
vzzzLz#r

RL Anal-ytical reporting limiL
U Undetected at reported detection l-imit

Soil Samp1e Report-Ul38



Matrix: SoiL
Data Re]ease Authorize
Reported : 02 / 28 / 12

Analyte

Proj ect:
Event:

Date Sampled:
Date Received:

Date Units

METHOD BLAI{K REST'LTS-COM/ENTIOT{ATS
Ul38-Landau Aseociatee

ANALYTICAL IARE$il;Eg
INGORPORATED

Kaiser A.l-uminum
r_18032.020.003
NA
NA

BIank

Total- Sol-ids

Total- Cyanide

02/1.6/1.2

02/22/12

Percent

mg/kg

< 0.01

< 0. 100

U

U

Soil- Method BIank Report-UI38



STAIiIDARD REE:ERENCE REST'LTS-COI{VENTIOT.IAIJS
Ul38-Landau Aseociates

ANALwtcA.(a
RESOURCES \Z
INCORPORATED

Kaiser A]uminum
r_18032.020.003
NA
NA

True
Val-ue Recovery

Prni aaf .

Event:
Date Sampl-ed:

Date Received:

Analyte/SRM rD Date Units SRM

Total Cyanide
LCS CN (0996)

02/22/1,2 mg/kg 26.8 33. 3 80.5t

Soi-I Standard Reference Report-UI38



REPLICATE RE SULTS-CONVENTIOIiIATS
UI38-Landau Associates firssffsrb@

INCORPORATED

Matrix: Soil-
Data Re]ease Authori-zed:
Reported: 02/28/72

AnaJ-yte

Project: Kaiser ALuminum
Event: 118032.020.003

Date SampJ-ed: 02/14/12
Date Received: 02/15/12

Date Units Sample Replicate(s) RPD/RSD

ARI ID: UI38A C1ient ID: SPL-MA33-2OL2-S(2.5-3)

Total- Sol-ids 02/16/1,2 Percent 87.50 85. 90 0. 9?
86.60

T^+-l -,,---..ii^rvua! vrqrlrss 02/22/12 mg/kg 52.5 68. 6 26.62

Soil Replicate Report-Ul3B



MS/MSD RE SULTS-CONVENTIOIIAIJS
Ul38-Landau Associates firstf;srb@

INCORPORATED
/

Matrix: Soil- ^^//'Data Re]ease Autho rizea|Vh
Reported: 02/28/12 V ]

l*,'
\J

Pro j ect: Kaiser Al-uminum
Event: 118032.020.003

Date Sampl-ed: 02/14/12
Date Received: 02/75/12

Spike
Analyte Date Unite Sample Spike Added Recoverlz

ARI ID: UI38A C]-ient ID: SPL-MA33-2OL2-S(2.5-3)

Total- Cyanide 02/22/12 mg/kg 52.5 41.0 3.41 NA

SoiL MS/MSD Report-UI38



--.
Jl E Analytical Resources, Incorporated

-/- 
Analvtical Chemists and Consultants\J

March 7,2012

Stacy Lane
Landau Associates, Inc.
7302"" Avenue S.

Edmonds, WA 98020

RE: Project: Portof TacomaKaiser
ARI Job No: UI39

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted seven solid samples on February 15,2012 in good condition. For further
details regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The sample was analyzed for SVOCs, Total and TCLP Metals, PCBs, NWTPH-Dx, Total and
Amgnable Cyanide, Fluoride and VOCs, as requested on the COC.

The TCLP method blank contained Barium in association with the filter used. No further corrective
action was taken.

The SVOCs matrix spike and/or matrix spike duplicate are out of control both high and low for
several analytes with several RPDs outside of the 30% control limits in association with sample
SPL-MA33 -20I2-WC(0-2). All other QC is in control and no further corrective action was taken.

The total cyanide, post chlorination cyanide and fluoride matrix spike are out of control low with
an RPD for total cyanide and post chlorination cyanide outside of the control limits in association
with sample SPL-MA33-2012-WC(0-2). All other QC is in control and no further corrective action
was taken.

No other analytical complications were noted.

An electronic copy of this report and all associated raw data will remain on file with ARI. If you
have 4ny questions or require additional information, please feel free to contact me at your
convenience.

URCES.INC.

Client Services Manager
246t695-62tr
kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite'100. TukwilaWAg8l63 .206-695-62OO.206-695-6201 fax
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Analylical Resources, I ncorporated
Analytical Chemists and Consu lta nts

\
( P^. '^ C\ /-T. t-l
I _\/ ! I \ - I

€e

Were custody papers included with the cooler?

Were custody papers properlyfilled out (ink, signed, etc.) ... ..,....,... ..

Temperature of Cooler(s) ('C) (recommended 2.0-6.0'C for chemistry)

lf cooler temperature is out of compliance fill out form 00070F

Cooler Accepted by
"\1

Complele custody forms and atlach all shipping documents

, rIlH,

YES

rG,
v€s/

iNo;

NO

NO

r t-7--.
i ltr '(-

1.-v l'-j
Dale ,-t i> "' i r Time

Temp Gun lD#

16 {-

t- c' c" t-

(
f

@
ARI Client:

COC No(s)

Assigned ARI Job No. \z\-L ..)

Preliminary Examination Phase:

Were intact, properly srg ned and dated custody seals attached to the outside of to cooler?

Cooler Receipt Forfn
1/ r tt I

ero1".u'rrr", K cn, !€/- fi / tl A ' t'V ,^^t

Delivered by: Fed-Ex UPS Courier H"n@tive*O Other:-
,/--

Tracking No. ( ruR)

Log-ln Phase:

Was a temperature blank included in the cooler? ,-_) YES G
Whatkind of packing materlal was used? .. Sqb6'lelvrap t,6i; Gel Packs Baggres Fohm Bldck Paper Other:

Wassufficrenticeused(ifappropriate)?''''...''

Were all bottles sealed in individual plastic bags? YES Gd/'-\'
Did all bottles arrive in good condition (unbroken)? 9P NO

Were all bottle labels complete and legible? (E9 NO

Did the number of containers listed on COC match with the number of containers received? C+ NO.-
Did all bottle labels and tags agree with custody papers? Q:E-g NO

Werea||bott|esusedcorrectfortherequestedana|yses?

Do any of the analyses (bottles) requrre preservation? (attach preservalion sheet, excluding VOCs),.. (N4, YES NO

Were all VOC vials free of air bubbles? ( NA YES NO/--\
Was sufficient amount of sample sent in each bottle? ... ff f$ NO\--."./
Date VOC Trip Blank was made at ARI...... Q,
WasSampleSp|itbyAR|:6aYESDateffime:-Equipment:-Splitby:-

l)
Samples Logged by Av ti

oate RllLoll8- rime rcq()
* Notify Project Manager of discrepancies or concems n

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Ad d i ti on a I Nofes, Di sc repa n ci es, & Reso/ufions ;

Na+rtpblanf r{v(rrd u*n +/'etQ SarnpuS

By: Av tl
Date B lltll2-

| .Qnalt 4rr ftif)bles
| , *'3ttrn

1,.'I': *
Fp;ebub*tlB$'

*-ti nrnr

I l{loo

F*'
>"{ it1l.N

*rt
Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) "hs"

o016F
3t2t10

Cooler Receipt Form Revision 0'14



Samp1e ID Cross Reference Report

ARI Job No: UI39
Client: Landau Associates

Project Event: 118032.020. 003
Proi ect Name: Kaiser Al-uminum

Ax$fisrb@
INCORPORATED

Sanple ID
ARI

Lab ID
ARI

LII4S ID Matrix Sanple Date/Time VTSR

1. SPL-MA33-20L2-WC
2. SPL-MA37-20I2-WC
3. SPL-MA39-20I2-WC
4 . SPL-MA4 ]-201"2-WC
5. RM-LF30-2012-WC (

6. RM-LF31-2012-WC (

1 . RM-LF32-2012-WC (

02/15/12 70:25
02/15/12 1,221,5
02/15/1,2 10:05
02/15/1"2 12:00
02/14/12 16:00
02/1,4/12 16230
02/15/!2 0'7:45

02/L5/12 16:05
02/15/72 16: 05
02/15/L2 16:05
02/75/12 L6:05
02/15/12 I6:05
02/15 /12 16:05
02/15/12 16:05

to-2\

tA-1 q\

r-4)
1 -A \

I -4 )

U]394
UI39B
U]39C

5UI 3 9D
UI39E
UI3 9F
UI39G

t2-27 22
72-21 23
12-2'7 24
12-2725
L2-2726
L2-21 21
72-21 28

Soi-l-
Soil-
Soil-
50_L,L

Soif
Soil-
Soil-

Printed LO/ LZ



Analytical Resources, Incorporated
Analvtical Chemists and Consultants

Glient: Landau Associates ARI Project No.: Ul39

Client Project: Kaiser Aluminum Client Project No.: 1 18032.020.003

Case Narrative

Three samples were submitted to be prepped for chemical analysis by
homogenization and crushing on February 16,2012.
The jaw crusher and related equipment was vacuumed, washed with Citranox
detergent, rinsed with deionized water, then rinsed with isopropyl alcohol and
allowed to dry completely before each sample was crushed.
All utensils used in handling the samples were decontaminated in the same
manner as the jaw crusher and then rinsed with dichloromethane.
After the each sample was crushed, the samples were homogenized
thoroughly, then poured back into their original sample containers.
There were no anomalies in the samples or methods on this project.

1.

2.

3.

4.

5.

Released

Reviewed

Date: 2'2o"N'2-

4611 South 134th Place. Suite 100 . Tukwila WA 98168 o 206-695-6200 o 206-695-62O1 fax



ORGA}IICS A}IAIYSIS DATA SHEET
PNAs by Sw8270D GCIMS
Page 1 of 1

Lab Sample ID: UI39A
L-Llvt5 _LUi LZ-ZtZZ
Matrix: Soif 4
Data Refease Authorizea /rJ
Reported; 02/27 /1,2

Date Extractedl. 02/21/12
Date Anal-yzed: 02/23/1,2 19:20
f nstrument/Anal-yst : NT4 / JZ
GPC CJ-eanup: No
Al-umina: No
Sili-ca Gel-: Yes

CAS Nunlrer Anal-yte

ANALYTICALIA
RESOURCES\Z
INCORPORATED

SampJ-e ID: SPL-MA33-2OL2-WC (O-2,
SA}{PLE

QC Report No: UI39-Landau Associates
Proj ect : Kaiser Al-umj-num

118032.020.003
Date Sampled: 02/1.5/I2

Date Received: 02/L5/L2

Sample Amount:. 8.52 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dil-uti-on Factor: 1.00
Percent Moisture: 9.3?

RL Result

9L-20-3
91-57-6
90-12-0
208-96-8
83-32-9
86-73-7
8s-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
L9t-24-2
L32-64-9
TOTBFA

Naphthal.ene
2-MethyJ.naptrthal.ene
1-l4ethylnaphthalene
Acenaphthylene
Acenaptrthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Byrene
Benzo (a) anthracene
Chrysene
Benzo (alpyrene
Indeno (L, 2,3-cd) pyrene
Dibenz (a,h) antbracene
Benzo(g,h,i)perylene
Dibenzof,uran
Total Benzof].uoranthenes

Reported in pglkg

SemivolatiJ-e Surrogate

59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59

L,2OO
6s0
490

94
2,600
3,000

19,000 ES
6,500 ES

20,000 Es
19,000 Es
11,000 Es
14,000 ES
11,000 ES
8,100 ES
2,LOO
9,400 ES
2,2OO

22,000 ES

(ppb)

Recoverlz

d1 4 -p-Terphenyl
2 -Fluorobiphenyl

85.6?
70.42



ORGANICS A}TALYSIS DATA SHEET
PNAs by Sw8270D GCIMS
Page 1 of 1

.LaD Sampre.ru: ul-JyA
LIMS IDI 1.2-2722
Matrix: Soil
Data Release Authorized:
Reportedz 02/2'1/12

Date Extracted z 02/27/1"2
Date Analyzed: 02/24/12 73:L2
Instrument,/Analyst . NT 4 / JZ
GPC Cleanup: No
Alumina: No
S1l-ica Gel-: Yes

CAS Nunber Arralyte

ANALYTICAL(A
RESOURCES\Z
INCORPORATED

Samp]-e ID : SPL-MA33-2OL2'WC(0-2)
DILUTION

QC Report No: UI39-Landau Associates
Pro j ect: Kaiser Al-uminum

II8032.020.003
Date Sampled: 02/15/12

Date Received: 02/1,5/1,2

Sample Amount: 8.52 g-dry-wt
Fina] Extract Vol-ume: 0.5 mL

Di-l-ution FacLor: 25.0
Percent Moi-sture: 9. 3?

RL Resu]-t

YI_ZU_5
9r-57 -6
JU- IZ-U
208-96-8
83-32-9
86-73-7
8s-01-8
t20-t2-7
206-44-O
129-00-0
55-s5-3
218-01- 9
50-32-8
193-39-5
53-70-3
tgL-24-2
L32-64-9
TOTBFA

Naphthalene
2 -MethylnaphthaJ-ene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
FLuorene
Phenantlrrene
Anthracene
F]-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno lL,2 r 3-cd)pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenee

Reported in pglkg (ppb)

1,500
1,500
1,500
1,500
1 ,500
1 ,500
1 ,500
1,500
1 ,500
1 ,500
1 ,500
1 ,500
1 ,500
1 ,500
1 ,500
1 ,500
1 ,500
1 ,500

< 1,500
< 11 500
< 1,500
< 1,500

2,9OO
3,300

48,000
8 ,700

45,000
49,000
15,000
21 ,000
14,000

9,300
2,goo

12,000
2,5OO

25,000

U

U
U
U

SemivoJ-ati1e Surrogate Recovery

d1 4 -p-Terphenyl
2 - Fluorobiphenyl

D

D

FORM I



ORGAI{ICS A}IAIYSIS DATA SHEET
PNAs by Sw8270D cClMS
Page 1 of 1

Lab Sample ID: UI39A
LIMS ID: 12-2722
Matrix: Soil- .4
Data Release Autho rrzed.: , y'(
Reported z 02 / 27 / 1,2 /

Date Extracted: 02/2I/12
Date Anal- yzedt 02 / 23 / 1.2 1,9: 46
Instrument/Analyst z NI 4 / JZ
CD? Cl aanrrn. l\'ln

Afumina: No
Sil-ica Gel-: Yes

CAS Nunber Ana1yte

QC

axs:f,s*@
INCORPORATED

Sanp]-e ID : SPL-r'tA33-2O]-2-WC (0-2)
MATRIX SPIKE

Report No: UI39-Landau Associates
Pro j ect : Kaiser Al-umj-num

1l-8032.020.003
Date Sampled: 02/1,5/72

DaLe Received: 02/1,5/12

Samp1e Amount: 8.54 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 9.3?

RL Resu]-t

9L-20-3
9L-s7 -6
90-L2-0
208-96-8
83-32-9
8 6-1 3-1
8s-01-8
L20-L2-7
206-44-0
129-00-0
5 6-5 5-3
2I8-0L-9
50-32-8
193-39-5
53-7 0 -3
r9r-24-2
I32-64-9
TOTBFA

Nlrnhf hr I ono

2-Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acanrnhl-hanp

Fl-uorene
Phenanthrene
Anthracene
F.Iuoranthene
Pyrene
Benzo (a) anthracene
f-hrrzcana

Benzo (a) pyrene
Tnrlana/1 ? ?-nd\--/ pyrene
Dj-benz (a, h) anthracene
Benzo (9,h, j- ) perylene
Dibenzofuran
Total Benzofluoranthenes

Pannrf ad i n tta /bn /nnl.r\t Yt ''Y \yyvt

Senivolatil-e Surrogate Recovery

58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58
58

d1 4 -p-Terphenyl
2 -Fl-uorobiphenyl

82.O2
66.88

FORM I



ORGANICS AT.TALYSIS DATA SHEET
PNAs by SW8270D cClMS
Paqe 1 of L

Lab Sample ID: UI39A
LIMS ID: 12-2]22
Matrix: Soil-
Data Release Authorized:
Reportedl. 02/21 /L2

Date Extractedz 02/2I/72
Date Anal-yzedz 02/23/12 2021,2
Instrument/Analyst z NT 4 / JZ
GPC Cleanup: No
Al-umina: No
Silica Gel-: Yes

CAS Nunber Ana1yte

axsbfi8rb@
INCORPORATED

Sanp]-e ID : SPL-MA33-2OL2-WC(0-2)
I'IATRIX SPIKE DUPLICATE

QC Report No: UI39-Landau Associates
Project: Kaiser Al-uminum

118032.020.003
Date Sampled: 02 /I5 /1.2

Date Received: 02 /15 /1,2

Sample Amount z 8.22 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Di.l-ution Factor: 1.00
Percent Moisture: 9.38

RL Result

9I-20-3
9r-57 -6
90-L2-O
208-96-8
83-32-9
86-7 3-1
85-01-8
r20-L2-7
206-44-0
L29-00-0
5 6-55-3
21"8-0]--9
50-32-8
1 93- 3 9-5
53-70-3
791-24-2
L32- 64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1-Methylnaphthalene
Acanrnh1- hrrl onc

Acenaphthene
FLuorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
TnAann/1 ? ?-nd\,_/ pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
Dibenzofuran
Total- Benzof l-uoranthenes

Reported in pglkg (ppb)

Semivolatil-e Surrogate Recovery

d1 4 -p-Terphenyl
2 -Fl-uorobiphenyl

74.O2
65.68

6L
OI
61
61
61
ot_

ol_
61
ot_

ol-
ot_

6L
b_t

61
61
ol_
ol_
ot_

FORM I



ORGAI{ICS AI{AIYSIS DATA SHEET
PNAs by Sw8270D eClMS
Page 1 of 1

Lab Sample ID: UI39B
IIMS IDz 12-2123
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 02/21/1"2

Date Extracted: 02/27/1,2
Date Analyzedz 02/23/1.2 20t39
Instrument/Anal-yst z NT 4 / JZ
GPC Cleanup: No
Al-umina: No
Sil-ica Gel: Yes

CAS Nunber Anal-yte

AX$fiSe!@
INCORPORATED

Sanp1e ID: SPL-I'1A37-2OL2-WC (1-1 .5)
SAI'{PLE

Report No: Ul39-Landau Assoc.iates
Project: Kaiser Afuminum

118032.020.003
Date Sampled: 02/1"5/12

Date Received: 02/1,5/1,2

Sample Amount z 8.L2 g-dry-wt
Fina.l- Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 10.7t

RL Resul-t

9l.-20-3
9L-57-6
90-L2-O
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
L9L-24-2
t32-64-9
TOTBFA

Naphthal-ene
2-MethyJ-naphthalene
1-t'tethyl.naphthal-ene
AcenaphthyJ-ene
Acenaphthene
FLuorene
Phenantlrrene
Anttrracene
Fl-uoranttrene
Fyrene
Benzo (a) anthracene
Clrrysene
Benzo (a)pyrene
Indeno (L, 2 r3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (grhri)peryIene
Dibenzofuran
Total Benzofluoranthenes

Reported in pg/kg

SenivoLatile Surrogate

62
62
62
oz
62
62
62
62
52
62
62
62
62
62
62
62
62
62

470
310
250

<62
530
350

5,400
t t2oo
7,4OO
8,100
4,000
7.500
3,400
2,5OO

720
3,2OO

180
8 ,700

ES
ES
E
ES

(ppb)

Recovery

d1 4 -p-Terphenyl
2 -Ffuorobiphenyl

89.6?
68.8?

FORM I



ORGAI{ICS A}IALYSIS DATA
PNAs by Sw8270D GCIMS
Page 1 of 1

Lab Sample ID: UI398
LIMS ID: L2-2723
Matrix: Soi-1
Data Rel-ease Authorlzed:
Reported z 02/21 /1"2

Date Extractedz 02/21,/12
Date Anal-yzed: 02/24/12 ]-3:39
Instrument/Anaf yst : NT 4 / JZ
GPC Cj-eanup: No
Al-umi-na: No
Sili-ca Gel-: Yes

CAS Nuuber Arral-yte

ANALYTICALIa
RESOURCES\7
INCORPORATED

Samp].e ID: SPL-r'1A37-2OL2-WC (1-1 .5)
DTLUTION

QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum

118032.020.003
Date Sampled: 02/1,5/12

Date Recei-ved: 02/1,5/12

Sample Amount: 8.12 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 10 . 0
Percent Moisture: 10.7?

Result

9r-20-3
91-s7 -6
90-L2-0
208-96-8
83-32-9
86-1 3-7
85-01-8
L20-12-7
206-44-O
129-00-0
56-55-3
218-01-9
s0-32-8
193-39-5
53-?0-3
Lgt-24-2
r32-64-9
TOTBFA

Nlanhl-ha l ana

2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanttrrene
Anthracene
F].uorantlrene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno lt, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (grhri)peryJ-ene
Dibenzofuran
Total Benzofluoranthenes

Reported in pglkg

Semivolati1e Surrogate

620
620
ozu
ozu
ozu
ozu
620
620
620
620
620
620
620
620
620
620
620
620

<620V
<620V
<620U
<620U
<620V
<620V
6,2OO
t,2oo
9,000

11,000
4,2O0
8,500
3,400
2 ,500

640
3,400
<620U
8,800

(ppb)

Recovery

d14 -p-Terphenyl
2 -Fl-uorobiphenyl

94.8%
68.8?

FORM I



ORGATiIICS A}IALYSIS DATA SHEET
PNAs by Sw8270D cClMS
Page 1 of 1

Lab Sample fD: UI39C
LIMS IDt 12-2'124
Matrix: Soil- 4
Data Re]ease Authorized: ./i
Reported: 02/21 /12

Date Extracted: 02/21,/12
Date Anal-yzed: 02/23/1.2 2I:05
Instrument,/Analyst z NT4 / JZ
GPC Cleanup: No
Alumina: No
Silica Gel-: Yes

CAS Nunber Anal-yte

ANALYTICALa
RESOURGES\Z
INCORPORATED

Samp].e ID: SPL-r'IA39-2OL2-WC (0-1 .5)
SA}'PLE

QC Report No: UI39-Landau Associates
Pro j ect : Kaiser Al-uminum

118032.020.003
Date Sampled: 02/1.5/I2

Date Received: 02/]-5/L2

Sample Amount: 8. 05 g-dry-wt
Fi-nal- Extract Vol-ume: 0. 5 mL

Di-l-uti-on Factor: 1.00
Percent Moisture z ]-2.1%

RL Result

91-20-3
91-57-6
90-12-0
208-95-8
83-32-9
86-73-7
85-01-8
t20-t2-7
206-44-O
129-00-0
56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
LgL-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthal.ene
1-Methylnaphthalene
AcenaphthyJ-ene
Acenaphthene
F].uorene
Phenanthrene
Anttrracene
Fluoranthene
$irrene
Benzo (a) anthracene
Chrlzsene
Benzo (a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (grhri)peryIene
Dibenzofuran
Tota1 Benzofluoranthenes

Pannriarl i n ,ta /ba /nnl.r \fYt '-Y \Ll1!/

Semivolati1e Surrogate Recovery

62
62
52
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

1,600
1,600
L,2OO

150
6,500
3,700

21,000
7,2OO

17,000
20,000
12,000
14,000
13,000

8 ,700
2 ,500

11,000
s90

2t,ooo

ES
E
ES
ES
ES
ES
ES
ES
ES
ES

ES

ES

d14 -p-Terphenyl
2- Fl-uorobiphenyl

69.22
68 .42



ORGA}IICS AT.IAIYSIS DATA SHEET
PNAs by Sw8270D GCIMS
Page 1 of 1

Lab Sample fD: UI39C
LIMS ID: 12-2"724
Matrix: Soil- ,h
Data Rel-ease Authorized., 16'
Reported: 02/2'7 /1.2 /

Date Extracted z 02 / 21, / 1,2

Date Analyzed: A2/24/12 1.4:05
Instrument/Anal-yst z NT4 / JZ
GPC Cleanup: No
Al-umina: No
Si-l-ica Gel-: Yes

CAS Nunber Analyte

ANALYTtcAt@
RESOURCES\Z
!NGORPORATED

Sample ID : SPL-MA39-2OL2-WC(0-1. 5)
DILUTION

QC Report No: Uf39-Landau Associates
Proj ect : Kaiser Al-umj-num

118032.020.003
Date Sampled: 02/L5/1,2

Date Received: 02/1,5/12

Sample Amount: 8.05 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 25.0
Percent Moist.ure z 12.77

RL Result

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
t20-L2-7
206-44-O
129-00-0
55-55-3
218-01-9
50-32-8
193-39-5
53-70-3
Lgt-24-2
132-64-9
TOTBFA

Napbthalene
2 -t'le thylnaph thal ene
1-Methylnaphthalene
Acenaphthylene
Acenaptrttrene
F]-uorene
Phenanttrrene
Arrthracene
F]-uoranthene
Qrrene
Benzo (a) anthracene
Chrltsene
Benzo (a)pyrene
Indeno (L, 2, 3-cd) 1>yrene
Dibenz (a, h) anttrracene
Benzo (grh,i)peryIene
Dibenzofuran
Tota]- Benzofluoranthenes

Reported in pg/kg (ppb)

SemivolatiJ-e Surrogate Recoverl

d1 4 -p-Terphenyl
2 -Fl-uorobiphenyJ.

1,600
1,600
1,600
1,600
1,600
1 ,500
1,600
1,500
1,600
1,500
1,600
1,500
1,600
1 ,600
1, 600
1, 600
1,600
1,600

t,7oo
1,600

< 1,600
< 1,600

8,300
4,000

51,000
11,000
36,000
54,000
18,000
23,000
18,000
10,000

2 ,900
15,000

< 1,600
26,000

U

U

D

D

E'ORM I



ORGAI{ICS AI{AIYSIS DATA SHEET
PtrtAs by Sw8270D GCIMS
Page 1 of 1

Lab Sample fD: UI39D
LIMS IDz L2-2125
Matrix: Soil
Data Release Authorized:
Reported z 02/27 /12

Date Extracted: 02/21 /1,2
Date Anal-yzed: 02/23/L2 2I:37
Instrument,/Analyst : NT 4 / JZ
GPC Cleanup: No
Alumina: No
Silica Gel-: Yes

CAS Nunber Analyte

tr
QC Report No:

Prni anl- .

Date Sampled:
Date Received:

Sample Amountz 7.'75 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Difution Factor: 1.00
Percent Moisturez 23.0?

Resu].t

*rsbfisrb@
INCORPORI\TED

SampJ-e rD: SPL-MA41-2OL2-WC (1 .5-2. 5)
SAMPLE

UI39-Landau Associates
Kaiser Al-uminum
118032.020.003
02/rs/1-2
02/L5/L2

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
t20-L2-1
206-44-O
129-00-0
55-55-3
218-01-9
50-32-8
193-39-s
53-70-3
Lgt-24-2
L32-64-9
TOTBFA

Naptrthalene
2-Methylnaphtha1ene
1-MethyJ-naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranttrene
Fyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (grtr, i)perylene
Dibenzofuran
Tota1 Benzof]-uoranthenes

Reported in pglk9

SemivolatiJ.e Surrogate

64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64
64

300
130
100

<64
390
200

3,100
650

3,300
4,2OO
1,900
3,800
t,2oo

900
260

1 ,200
74

3,900

(ppb)

Recovery

d1 4 -p-TerphenyJ-
2 - Fl-uorobiphenyl

86.08
58.48

FORM I



ORGANICS AIiIALYSIS DATA
PNAg by Sw8270D GCIMS
Page 1 of 1

Lab Sample fD: UI39D
LIMS ID: 72-2725
Matri-x: Soil
Data Release Authori-zed:
Reported: 02/21 /12

Date Extracted: 02/2L/12
Date Anal-yzed. 02/24/12 L4:31,
f nstrument,/Analyst : NT 4 / JZ
GPC Cleanup: No
Al-umi-na: No
Si.l-ica Ge1: Yes

CAS Nunber Analyte

SIIEET
firs5fiSrb@
INCORPORATED

Sampl.e ID: SPL-r"!A41-2012-WC (1 . 5-2 . 5)
DILUTION

Report No: UI39-Landau Assoclates
Project: Kaiser Afuminum

118032.020.003
Date Sampled: 02/1,5/72

Date Received: 02/75/12

Sample Amountz '7.75 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moisture: 23.0?

Result

"r

91-20-3
9t-5'1-6
90-L2-0
208-96-8
83-32-9
86-?3-7
85-01-8
L20-t2-7
206-44-O
129-00-0
s6-55-3
218-01-9
50-32-8
193-39-5
53-70-3
L97-24-2
r5 z- oz]- Y

TOTBFA

Naphthalene
2 -Methylnaphthalene
1-MethylnaphthaJ-ene
Acenaphthylene
Acenaphthene
F].uorene
Plrenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chzltsene
Benzo (a)pyrene
Indeno (L, 2,3-cd) pyren€r
Dibenz (a,h) anthracene
Benzo (grhri)perylene
Dibenzofuran
Total Benzofluoranthenes

Reported in pglkg

SemivoJ-atiJ-e Surrogate

190
190
r_ 90
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

290
< t_90
< 190
< 190

390
190

3,300
530

3,500
4,7OO
1,900
4,000
L,2OO

820
230

t,2oo
< 190
3,900

U
U
U

(ppb)

Recovery

d1 4 -p-Terphenyl
2 -Fluorobiphenyl

87.88
58.48

FORIvt I



ORGA}IICS ANAIYSIS DATA SHEET
PNAs by SW8270D GCIMS
Page 1 of 1

Lab Sample ID: UI39E
LIMS IDz 1"2-2'726
Matrix: Soil-
Data Rel-ease Aut.hori-zed:
Reportedt 02/27 /12

t/A'
ANALYTICAL (JEj'l
RESOURCES\Z
INCORPORATED

Sanple ID: RM-LF30-2012-WC (1-4)
SAI"!PLE

QC Report No: Uf39-Landau Associates
Proj ect: Kaiser Al-uminum

118032.020.003
Date Sampled: 02/1,4/12

Date Received: 02/1,5/12

Samp1e Amount: 1.03 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00
Percent Moisture: 11.7?

Resul-t

4
Date Extracted: 02/2L/12
Date Anal-yzed: 02/23/1,2 2I:57
Instrument/Anal-yst z NT 4 / JZ
GPC Cleanup: No
Al-umina: No
Sil-i-ca Gel: Yes

CAS Nunber Anal.yte

55-55-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno lL, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofl-uoranttrenes

Reported in pglkg

Senivolatile Surrogate

480
480
480
480
480
480

270,000 Es
260,000 ES
240,000 ES
170,000 Es
110,000 Es
480,000 ES

(ppb)

Recovery

d1 4 -p-Terphenyl
2 - FLuorobiphenyl

18.98
64.82

FORM I



ORGA}IICS AT.IAI,YSIS DATA
PNAs by Sw8270D GCIMS
Page 1 of 1

Lab Sample ID: UI39E
LIMS ID: L2-2'726
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 02/27 /12

Date Extracted: 02/21,/1"2
Date Analyzedz 02/24/12 14:58
fnstrument/Anal-yst : NI 4 / JZ
GPC Cleanup: No
Al-umina: No
Sil-ica Gel: Yes

CAS Nunber Anal.yte

ANALYTTCALa
RESOURCES\Z
INCORPORATED

g:nF1e ID: RM-LF30-2012-WC(1-4)
DIIJUTION

QC Report No: UI39-Landau Associates
Pro j ect : Kaiser Al-uminum

1r_8032.020.003
Date SampJ-ed: 02/14/12

Date Recei-ved: 02/15/1,2

Sample Amount: 1.03 g-dry-wt
Finaf Extract Vol-ume: 0.5 mL

Dil-ution Factor: 100
Percent Moisture: 11.7?

RL Result

56-55-3
218-01- 9
s0-32-8
193-39-5
53-?0-3
TOTBE'A

48,000
48,000
48,000
48,000
48,000
48,000

900,000
950,000
760 ,0oo
340,000
110,000

1 ,200,000

Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Tota1 Benzofluoranthenes

Reported in pg/kg (ppb)

Senivolatile Sunogate Recovery

d1 4 -p-TerphenyJ-
2 - Fl-uorobiphenvl-

n
n



AN,arv?rr1at a

"=$lftft9ORGATiIICS AI{AIYSIS DATA SHEET INCORPORATED
PNAs by sw82?0D cc/!4s Samp]-e ID: RM-LF3L-2O12-WS(1-4)
Page 1of 1 SAI'IPLE

Lab Sample ID: U139F QC Report No: Ul39-Landau Associates
LIMS ID z L2-2'1 27 Proj ect: Kaiser Al-uminum
Matrix: Soif .,fl 118032.020.003
Data Release Authorized,: 7$ Date Sampled: 02/14/12
Reported: 02 / 21 / 1,2 t '/ Date Received: 02 / 15 / 12

Date Extractedz 02/2I/I2 Sample Amount: 1.37 g-dry-wt
h^+^ n-^r '--^^' 12/23/1,2 22;24 Fina] Extract Vol-ume: 0.5 mLUq UE dllql V LeV. V

rnstrumeni/enal-yst : NT4 / JZ Di.l-ution Factor: 1 . 00
GPC Cleanup: No Percent Moisturez 2.27
Alumina: No
Sil-ica Gel-: Yes

CAS Nunber Analyte RL Resu1t

56-55-3 Benzo(a)anthracene 360 220,000 ES
2L8-OL-9 Chrysene 360 2101000 ES
50-32-8 Benzo(alpyrene 350 2001000 ES
193-39-5 Indeno(1,2,3-cd)pyrene 360 160r000 ES
53-70-3 Dibenz (a,h)anttrracene 360 90,000 ES
TOTBFA Tota1 BenzofLuoranthenes 360 4301000 ES

Reported in pS/kg (ppb)

Semivolatil.e Surrogate Recoverlt

d14-p-TerphenyJ- 22.12
2-Fl-uorobiphenyl 11 .22

FORM I



ORGANICS AT.IAIYSIS DATA SHEET
Pti[,As by Sw8270D GC/MS
Paqe 1 of 1

Lab Sample ID: UI39F
LIMS ID:. L2-2'727
Matrix: Soil-
Data Rel-ease Authorized:
Reportedr 02/21 /12

Date Extractedz 02/2L/12
Date Anafyzedz 02/24/12 l.5224
Instrument/Analyst : NI 4 / JZ
GPC Cleanup: No
Al-umina: No
Silica Gel-: Yes

CAS Nunber Anal-yte

ANALYTTCALa
RESOURCES\Z
INCORPORATED

Sanple ID : RM-1F31-2O12-WC (1-4)
DILUTION

QC Report No: UI39-Landau Assocj-ates
Project: Kaj-ser Afuminum

118032.020.003
Date Sampled: 02/]-4/L2

Date Received: 02/1-5/1"2

Sample Amount: 1.37 g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 100
Percent Moi-sture z 2.22

Result

56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

36,000
36,000
35,000
35, o0o
35,000
36,000

510,000
530,000
560,000
280,000

77,OOO
970,000

Benzo (a) anthracene
Ctrrl'sene
Benzo (alpyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofluorantlrenes

Reported in pglkg (ppb)

Semivolatile Sunogate Recovery

d1 4 -p-Terphenyl
2 - Fluorobiphenyl

D

FORM I



ORGA}ITCS AI{AIYSIS DATA SHEET
PNAs by Sw8270D cClMS
Paqe 1 of 1

Lab Sample ID: UI39G
LIMS IDt L2-2'728
Matrix: Soil-
Data Release Authorized:
Reported: 02/27/1,2

Date Extracted: 02/2L/L2
Date Anal-yzed: 02/23/12 22250
Instrument,/Analyst : NT 4 / JZ
GPC Cleanup: No
Alumina: No
Sil-ica Gel-: Yes

CAS Nuuber Analyte

fix3tH8rb@
INCORPORATED

SampJ-e ID : RM-IrF32-2O12-WC(1-4)
SAI"IPIJE

Report No: Uf39-Landau Assocj-ates
Project: Kaiser Afuminum

118032.020.003
Date Sampled: 02/15/12

Date Received: 02/),5/1,2

Sample Amount: 2.16 g-dry-wt
Fi-nal- Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: 2.'72

RL Resu].t

55-55-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

110,000
110,000
110,000
76,000
49,000

210,000

Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (!, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

Panartorl in rra/lec {nntr\FY / J:)' \.V.Vv /

Semivolati1e Surrogate Recovery

230
230
230
230
230
230

ES
ES
ES
ES
ES
ES

d14 -p-Terphenyl
2-Fl-uorobiphenyl

28.'72
72.82

FORM I



ORGANTCS A}IAI,YSIS DATA SHEET
PNAs by Sw8270D cClMS
Page 1 of 1

Lab Sample ID: UI39G
LIMS ID: L2-2728
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 02/27 /1-2

Date Extracted: 02/2L/1,2
Date Anal-yzed: 02 / 24 / 12 1,6 z 43
Instrument/Analyst z NT 4 / JZ
GPC Cleanup: No
Af umi-na: No
Silica Gel-: Yes

CAS Nunber Analyte

ANALYTICAL A
RESOURCES\7
INCORPOR'TTED

Sauple ID: RM-LF32-2012-WC (1-4)
DILUTION

r)f- Pannrl- lrln. tII39-Landau ASSOCiateS
Pro j ect: Kai-ser Alumi-num

118032.020.003
Date Sampled: 02/1,5/1,2

Date Received: 02/]-5/L2

Sample Amount: 2.16 g-dry-wt
FinaL Extract Vol-ume: 0.5 mL

Di]ution Factor: 100
Percent Moisture z 2.72

Resu1t

56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

23,000
23,000
23,000
23,000
23,000
23,000

260,000
290 ,000
22O,OOO
110,000
34,000

370,000

Ponnr1. arl i n nr /kn lnnl'r\r\v!Jv! l Yr r:Y \I1.liv,

Semivolatil-e Surrogate Recovery

d1 4 -p-Terphenyl
2 - Fl-uorobiphenyl

D

D

FORM I



ORGA}IICS AT{ATYSIS DATA SHEET
PNAs by Sw8270D GCIMS
Page 1 of 1

Lab SampJ-e ID: MB-022LL2
LIMS IDz L2-2122
Matrix: Soil- tr
Data Rel-ease Authorized: )AReported: 02/2"7/L2

Date Extracted: 02/21,/L2
Date Anal-yzed: 02/23/72 18:01
Instrument/Analyst : NT4 /JZ
GPC Cleanup: No
Al-umina: No
Silica Ge1: Yes

CAS Nunber Analyte

r
ANALYTICAL (A
RESOURCES\Z
INCORPORATED

Sanple ID: t'IB-O22lL2
METHOD BI,ATiIK

Ar'r Dannr+ rr]n. TII39-Landau ASsOCiateS
Pro j ect : Ka.iser Af umj-num

r-18032.020.003
Date Sampled: NA

Date Received: NA

Sample Amount: 7.50 g
Final- Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00
Percent Moisture: NA

RL Result

9L-20-3
91-57 -6
90-1,2-0
208-96-8
83-32-9
8 6-1 3-7
85-01-8
120-L2-1
206- 44-O
729-00-O
s6-55-3
Z Id_U I- Y

50-32-8
193-39-5
53-70-3
L91-24-2
1"32-64-9
TOTBFA

<67
<67
<61
< 6'l
<67
<67
< 6'7
<61
<67
< 6'l
<67
<61
<61
< 6'l
<67
<67
< 6'l
<61

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
TnAana /'l 2 ?-nrl \\tr4tJ -*/pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) peryJ-ene
Dibenzofuran
Total Benzofl-uoranthenes

Panarf arl i n na / Va lnntr \t/Y / JIY \-y-H! /

SemivoJ.atile Surrogate Recovery

dl-4 -p-Terphenyl
2 - Fl-uorobiphenyl

67
67
67
61
67
67
61
67
67
67
67
67
67
67
67
67
61
67

U
U
U
U
U
U
U

U
U
rl
U
U
U
U
U
U
U
U

80.8?
52.02

FORM I



Matrix:

sw8270 PNA SI'RROGATE RECOVERY SUMN{ARY
rlsbff:*@
INCORPORATED

Client ID

QC Report No: Uf39-Landau Assocj-ates
Project: Kaiser ALuminum

r_18032.020.003

TER EBP TOT OUT

MB-022112
LL>_UZZLTZ
sPL-MA33-201,2-WC (0-2) 85 .

SPL-MA33-201_2-WC (0-2) DL D

sPL-MA33-2012-WC (0-2) M82.
SPL-MA33-201,2-WC (O-2) r47 4 .
SPL-MA37-20t2-WC ( l_-1 . 5 ) 8 9.
SPL-MA37-20]-2-WC ( 1-1 . 5 ) 94 .

SPL-MA39-20I2-WC ( 0-l_ . 5 ) 69.
sPL-MA39-201.2-WC ( 0-l_. 5 ) DD
sPL-MA4 7-2012-WC ( 1 . 5-2 . 8 6.
sPL-MA4 L-20L2-WC (1_ . 5-2 . 81 .

18.
DLD

8? 52.02
0? 58.88
6Z 10.42

n

0? 66.8?
0? 65.62
6? 68.8?
8? 68.8?
2Z 68.43

D

0? 58.4?
8? 58.4?
9Z* 64.82

D

UU.
92.

n
n
n

0
0
n

0
n
n
n
n
n

1
0
1
n

1

RM-LF30-2012-WC ( 1-4
RM-LF30-2012-WC ( 1-4
RM-LF31-2012-WC ( 1-4
RM-LF31-2012-WC ( 1-4
RM-LF32-2012-WC ( 1-4
RM-LF32-2012-WC (1-4

Log

22.72* 17.22
DLDD

28.72* 12.82
DLDD

LCS/MB LIMITS

( 30-1 60 )

(30-r.60 )

QC LIMIES

( 30-r_ 60 )
( 30-r.60 )

(TER) : d14-P-TerPhenYl
(FBP) : 2-Fluorobiphenyl

Prep Method: SW3546
Number Range: 12-2722 to L2-2728

FORM-II SV[8270 PNA



ORGAI{ICS AI{ATYSIS DATA SHEET
PNAs by Sw82?0D GCIMS
Page 1 of 1

Lab Sample ID: LCS-Ozzll2
LIMS ID: L2-2722
Matrix: Soil-
Data Refease Authorized:
Reported: 02/27 /1,2

Date Extractedz 02/2L/L2
Date Anal-yzedt 02/23/L2 1-8227
fnstrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Sifica Gel Cleanup: Yes

Analyte

,-t\,
ANALYTICAL (JA
RESOURCES\Z
INCORPORATED

Samp1e ID: LCS-O22LL2
I.AB CONTROL

f\c Ponnrt \In. rlI39-Landau ASsOCiateS
Pro j ect: Kaiser Al-uminum

118032.020.003
Date Sampled: NA

Date Received: 02/1,5/1,2

Sample Amount:
Final- Extract Volume:

DiLution Factor:
Alumj-na Cleanup:

Lab Spike
Control Added

7.50 g-dry-wt
0.50 mL
1.00
No

Recovery

Ir'lrnhl-hr I ona

2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Ananrntrf hana

Fl-uorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
/-hrrrcona

Benzo(a)pyrene
Tnrlann /-1 ? ?-nrl \\Lt 4' J --/ pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenes

Resufts reported in pglkg

Senivolatile Sumogate Recove4/

905
894
983

1050
1"080
118 0
L320
138 0
1480
1500
1540
1490
13 60
L620
1610
1-520

992
3]20

161 0
16'10
L67 0
L67 0
167 0
L610
L61 0
l_670
L67 0
L67 0
l_o/u
L67 0
t_b/u
167 0
IO'U
]61 0
l_o/u
3330

54.22
6? 69
s8.9?
62 .geo
64 .'7 e"

70.72
79.0?
82 .62
88. 6?
89.88
92.22
89.22
81.4?
97.02
96.42
91.0?
59 .42
93.72

d1 4 -p-Terphenyl
2 - Fl-uorobiphenyl

92.O2
58.8?



ORGA}IICS ATiTAIYSIS DATA
PNAs by Sw8270D GCIMS
Page 1 of 1

Lap Sampl-e 1u: ul_JyA
LIMS rDl 12-2722
Matrix: Soil
Data Rel-ease Authorized:
Reported: 02/27 /12

Date Extracted MS/MSD: 02/27/12

Date Anafyzed MS: 02/23/I2 l-9:46
MSD: 02/23/12 20z12

fnstrument/Anal-yst MS: NT4/JZ
MSD: NT4/JZ

GPC Cleanup: No
Si-lica Gel- C]eanup: Yes

Analyte Sanple

ANALYTICA'@
RESOURCES \Z

sampre rD : sPl-MA33-2o12rlif,c%:31"t="
MS/MSID

QC Report No: UI39-Landau Associates
Pro j ect : Kaiser Al-uminum

l_18032.020.003
Date Sampled: 02/1-5/1,2

Date Received: 02/15/12

SHEET

Sample Amount MS:
MSD:

Final- Extract Vol-ume MS:
MSD:

Dilution Factor MS:
MSD:

A.l-umina Cleanup:

Spike MS
Added-MS Recovery MSD

8.54 g-dry-wt
8.22 g-dry-wt
0.5 mL
0.5 mL
1.00
1.00
No

Spike MSD
Added-MSD Recover1' RPD

Naphthal-ene 1250
2-Methylnaphthalene 650
1-Methylnaphthalene 486
Acenaphthylene 94.5
Acenaphthene 2510
Fluorene 2950
Phenanthrene 19400
Anthracene 6610
Fl-uoranthene 20500
Pyrene l- 91-00
Benzo (a) anthracene 1l-000
Chrysene l-3500
Benzo (a) pyrene 1L400
Indeno (7,2,3-ed) pyrene 8060
Dibenz (a, h) anthracene 2130
Bel:zo (9,h, i) perylene 9A4O
Dibenzofuran 2t60
Total Benzofl-uoranthenes 21500

Resul-ts reported in pg/kg

1490 1,460
1260 1460
1390 1460
t_160 1,460
3110 ).460
2820 1460

t-5200 Es 1460
4 7 60 ES 1,460

14900 ES 1460
15200 ES 1460
9410 ES L460

11700 ES 1460
9850 ES 1460
7480 ES L460
3690 E 1460
8610 ES ]-460
1,420 L46A

17800 ES 2930

27 60
10?n
1 930
7240
4540 ES
3660 E

23300 ES
7 010 ES

23800 ES
21700 ES
13700 ES
15400 ES
13000 ES
9900 ES
4700 ES

11000 ES
319 0

26600 ES

99.3? s9.8s
84.2* 42.02
95.0? 32.52
75.42 6.'tZ
t-309 3'7 - 42

46.'tZ 25.92
257Z 42.L2

26.32 38.22
2L1Z 46. 08
1,772 35.22
1788 37. 1E
r25Z 27.32
105? 27 .62
t2tz 27.82
1692 24.r2
103* 24 .42

67.82 76.82
1683 39 - 63

1_6.42
41.8*
61 .92
73.0?
37.08

NA
NA
NA
NA
NA
NA
NA
NA
NA
107I
NA
NA
NA

1,s20
1520
1520
7520
L520
1,520
t520
1,520
1s20
152 0
1,520
1,s20
ts20
1,520
1520
1520
l-520
304 0

NA-No recovery due to high concentration of analyte in original sample OR
calculated negative recovery OR the reporti-ng of an unspiked analyte.

RPD calculated usinq sampLe concentrations per SW846.

FORM III



ORGAI{ICS AIiT,ALYSIS DATA SHEET
Volatiles by Purge & Trap cclMs-Method SW8260C
Page 1 of 1-

Lab Sample ID: UI39E
LIMS IDz 72-2126
Matri-x: Soil-
Data Release Authorized:
Reported: 02/27/1,2

i}sbilsrb@
INCORPORATED

Sample ID: RM-LF30-2012-WC (1-4)
SAIVIPLE

Instrument/Ana1yst. : NT9/PAB
Date Anaf yzed: 02 / 20 / 12 1,1 :04

CAS Nunber Analyte

QC Report No: UI39-l,andau Associates
Project: Kaiser Afuminum

118032.020.003
Date SampJ-ed: 02/I4/).2

Date Received: 02/1,5/).2

Sample Amount: 7.66 g-dry-wt
Purge Volume: 5.0 mL

Moisture:11.78

RL Result a

7 5-01"- 4 Vinyl Chl-oride

Reported in pg/kg (ppb)

VoLatile Srrrrogate Recovery

d4 -I, 2-Dichl-oroethane 130?

0.1 < 0.7



firsbffsrb@
sampre rD : RM-r.F31-2o1r]#SAToRATED

ORGAI{ICS ANALYSTS DATA SHEET
VoLatiles by Purge & Trap GC/MS-Metttod
Page 1 of 1

Lab Samp1e ID: UI39F
LIMS ID: L2-2127
Matrix: Soil-
Data Re]ease Authorized:
Reported: 02 / 21 / 12

Instrument,/Analyst : NT9/PAB
Date Analyzed: 02/20/12 1,1 226

CAS Nuuber Anal-yte

sw8260c
SAMPLE

Report No: UI39-Landau Associates
Project: Kaiser Aluminum

118032.020.003
Date Sampled: 02/14/12

Date Received: 02 / 1,5 / 1,2

Sample Amount: 8.38 g-dry-wt
Purge Volume: 5.0 mL

Moisture: 2.22

RL Resuft O

1 5-0L-4 Vinyl Chloride

Reported in pglkg (ppb)

VoJ.atiJ-e Surrogate Recovery

d4 - I, 2 -Dichl-oroethane

0.6 < 0.6 u

L29Z



AXsifiSrb@
sampre rD : RM-I.F32 -2 012 ]rffll?i*"t="ORGAITICS AI.IALYSTS DATA SHEET

Votatiles by Purge & Trap GC/MS-lrtethod
Page 1 of 1

T,akr Samnl e TD: 11I39G
LIMS ID: 12-2728
Matri-x: Soi-l-

sw8260c
SAIVIPLE

Report No: UI39-Landau Associates
Project: Kaiser Aluminum

1l_8032.020.003
Date Sampled: 02/1-5/12

Date Received: 02/]-5/1,2

Sample Amount: 7.55 g-dry-wt
Purge Volume: 5.0 mL

Moisture: 2.7?

RL Result A

Data ReJease Authorized: tlt
Reported: 02/2I/12

f nstrument/Analyst : NT9/PAB
Date Ana1yzedz 02/20/1,2 11:47

CAS Nunber Anal-yte

@

\7i nrrl /-h l nri da

Reported in pglkg

Vol-atile Surrogate

o.1 < 0.7

\ l/-tlv /

Recovery

d4 -1, 2-Dichloroethane 132Z



f,rs5fiSrb@
INCORPORATEDORGAI{ICS A}TAIYSIS DATA SHEET

Votati1es by Purge & Trap GclMs-l'lethod SW8260C
Haqe r or t_

T,ah Semnlc TD: VB-O220I2
LIMS IDt ).2-2726
Matrix: Soil-
Data Release Authorized:
Reported. 02/21/12

SanpJ.e ID: |,B-O22OL2
METHOD BLANK

QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum

t_18032.020.003
Date Sampled: NA

Date Received: NA

Sample Amount: 5.00
Prrrnc \/nl rrme: 5.0

Moisture: NA

Instrument/Anal-yst : NT9/PAB
Date Anal- yzed: 02 / 20 / 12 13 : 3 9

CAS Nunber Analyte

g-dry-wt
mL

Result I

1 5-0I- 4 VinyJ- Chloride

Reported in p,g/kg (ppb)

Vo1atile Surrogate Recovery

d4 - 1,, 2 - D j- chl- oroethane 116?

1n < 1.0



fi|$fisrb@
INCORPORATED

ART ID Client ID

VOA SURROGATE RECOVERY SuMt'lARY

QC Report No:
Dra-i ant- .

Level DCE

Uf 39-Landau Associates
Kaiser A.l-uminum
118032.020.003

BFB DCB TOT OUT

Matrix: Soil-

MB-022072
LVJ-UZZUTZ
LCSD-02201,2
UI39E
UI39F
UI39G

sw8250c
(DCE)
(rol,)

(DCB)

Method Bl-ank
Lab Controi-
Lab Control- Dup
RM-LF30-2 0L2-WC (L-4
RM-LF31-2012-WC ( 1-4
RM-LF32-2 0I2-WC (1-4

Low
Low
Low
Low
Low
Low

LCS/MB
Low

tY-rzr
80-120
I 0-12 0
80-I20

LIMITS
Med

t o- Lzv
80-120
80-120
80-120

QC
Low

7 5-752
8 2- 115
o.t- r zv
80-120

LIMITS
Med

OJ_ IZU
80-L20
I 6- rZd
80-r20

1to6
111?
LL2Z
1303
t29Z
132Z

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

n

U
n
n

0
n

d4 - 1,, 2 - Di chl-oroethane
d8-Tol-uene
Bromofluorobenzene
d4 - L, 2 -Dichl-orobenzene

Log Number Range: L2-2726 to L2-2728

FORM_II VOA
Page 1 for U139



ORGANTCS A}IAIYSIS DATA SHEET
VoLatiles by Purge & Trap GclMEi-t'lethod SW8260C
Pase 1 of 1

Lab Sample ID: LCS-Q220I2
LIMS IDz L2-2726
Matrix: Soif AData Rel-ease Authorized: y'/r{/
KeporEeqa uz/ zt/ rz

Instrument/Analyst LCS: NT9/PAB
LCSD: NT9/PAB

Date Anal-yzed LCS: 02/20/1.2 10:50
LCSD: 02/20/12 11:11

SampJ.e ID: LCS-O22012
I.AB CONTROL

QC Report No: Uf39-Landau Associates
Proj ect : Kaiser Alumj-num

1r_8032.020.003
Date Sampled: NA

Date Received: NA

Sample Amount LCS: 5.00 g-dry-wt
I,CSD: 5.00 g-dry-wt

Purge Vol-ume LCS: 5.0 mL
LCSD: 5.0 mL

Moisture: NA

firstfisrb@
INCORPORATED

SAI'{PLE

Ana].yte
Spike tCS

LCS edded-LCS Recovery IJCSD
Spike LCSD

Added-LCSD Reoowery RPD

Vinyl Chloride 50.2 s0. 0 1008 52 .5 105? 4.5250.0

Reported in pglkg (ppb)

RPD cal-culated using sampl-e concentrations per SW846.

Volatile Surrogate Recovery

d4 - l-, 2 -Dichl-oroethane
LCS LCSD
1118 1r2Z



ORGA}IICS AI{AIYSTS DATA SHEET
PCB by CC/ECD Method S!'I8082
Page 1 of 1

Lab Sample ID: UI39E
LIMS ID: 12-2726
Matrix: Soil
Data Rel-ease Authorized:
Reported: 02/27 /12

Date Extracted:. 02/22/12
Date Anal-yzedt 02/24/12 1.5:33
-LnsE.rumen! /Anaavs! : EUUS / uuK
GPC Cleanup: No
Sul-f ur Cleanup: Yes
Acid Cleanup: Yes
Fl-orisiL Cleanup: No

CAS Nuuber

QC Report No:
Drn..i anl- .

AlsbfiSrb@
INGORPORATED

Saup1e ID: RM-LF30-2012-WC (1-4)
SAMPLE

UI39-Landau Associates
Kaiser A]uminum
118032.020.003

AnaJ-yte

Date Sampled: 02/14/12
Date Recei-ved: 02/1,5/1,2

Semnl F AmOUnt
Fina] Extract Vol-ume

Dilution Factor
Sil-ica Gel

Percent Moisture

1.2.4 q-dry-wt
4.00 mL
s.00
Yes

II.7Z

ResuLt

1"267 4-Lt-2
3540Y-Zr-v
L26'7 2-29-6
11097-69-1
11095-82-5
1_1_1_04-28-2
11141-16-5

Arocl-or 1016
Arocl'or 1242
Arocl-or 1248
ArocLor 1254
Arocl-or 1260
Arocl-or 1221
Aroc]or L232

32
32
80
32
32
32
32

<32
<32
< 80

240
100

<32
<32

U

U

Y

U
U

Reported in pglkg (ppb)

PCB Surrogate Recovery

Decachl-orobiphenyl
Tet rachf orometaxyf ene

78.42
61.0%

FORM I



ORGANTCS ANAJ,YSIS DATA SHEET
PCB by GC/ECD Merhod SW8082
Paqe 1 of 1

Lab Sample ID: UI39F
LIMS ID: 12-2721
Matrix: Soil-
Data Re]ease Authori-zed:
Reportedt 02/27 /L2

Date ExtracLed: 02/22/L2
Date Anal-yzed: 02/24/I2 1-5252
lnstrument/Analyst : ECD5/JGR
flDa- t,-l arnrrn. \In

Sul-fur Cleanup: Yes
Acid Cleanup: Yes
Fl-orisil- Cleanup: No

CAS Nunber

firs5ffS*@
INCORPORATED

Sample ID: RM-1F31-2012-WC (1-4)
SAIVIPLE

QC Report No: UI39-Landau Associates
Pro j ect : Kaiser A1uminum

118032.020.003
Date Sampled: 02/74/12

Date Received: 02/75/1,2

Sample Amount: L2.8 g-dry-wt
Final- Extract Volume: 4.00 mL

Dil-uti-on Factor: 5.00
Sil-ica Gel : Yes

Percent Moisture z 2.22

RL Resu]-tAnalyte

1267 4-LI-2
53469-2L-9
L2672-29-6
11097- 69-1
11096-82-5
L]-L04-28-2
11141-16-5

Arocl-or
Arocl-or
Aroclor
Aroc]-or
Aroc].or
Arocl-or
Arocl-or

IUIO
L242
L248
!254
7260
L22L
1232

Reported in pglkg (ppb)

PCB Surrogate Recovery

Jt-
3L
31
31
31
J-t
31

< 3l-
<31
580
380

59
<31
<31

U
U

U
U

Decachl-orobiphenyJ-
T et. ra chl- orome t axyl ene

74.42
68.0?

FORM I



ORGA}IICS A}IAI,YSIS DATA SHEET
PCB by GCIECD Method Sw8082
Page 1 of 1

Lab Sampl-e ID: UI39G
LIMS ID: 12-2'128
Matrix: Soil
Data Rel-ease Authorized
Reported: 02/27 /12

arsffisrb@
INCORPORITTED

Sample ID : RM-LF32-2012-WC (1-4)
SAI"IPLE

QC Report No: UI39-l,andau Associates
Project: Kaiser Aluminum

118032.020.003
Date Sampled: 02/15/72

Date Received: A2/15/1,2

Sample Amount: 12.8 g-dry-wt
Final- Extract Vol-ume: 4.00 mL

Di.l-ution Factor: 5.00
Si-lica Gel-: Yes

Percent MoisLure: 2.'72

RL Resul-t

,rf
Date Extracted: 02/22/12
Date Anal-yzed: 02/24/12 1.6:1.I
Instrument,/Analyst : ECD5 /.IGR
GPC Cleanup: No
Sul-fur CJ-eanup: Yes
Acid Cleanup: Yes
Fl-orisil- Cl-eanup: No

CAS Nunber Analyte

tzotl-Lr-z
J 34OY_ Z I- Y

1267 2-29- 6
11097-69-1
11096-82-5
L]-104-28-2
1114 1- 16 - 5

Arocl-or
Arocl-or
Arocl-or
Aroc]-or
Aroc].or
Arocl-or
Arocl-or

< 3l_
< 3t_

< L20
340
150

<31
<31

-LU-LO
L242
L248
L254
L260
122L
L232

Jl_
LZU
31
31

U
U
Y

U
U

Reported in pglkg (ppb)

PCB Surrogate Recovery

Decachl-orobiphenyl
T e t ra chl- orome t axv.l- ene

l_0 68
84 .6e"

FORM I



fir$fisrb@
INCORPORATEDORGAI.IICS ATiIAIYSIS DATA SHEET

PCB by 9C|F.CD Method Sw8082
Page 1 of 1

Lab Sample ID: MB-0222L2
LIMS ID: 12-2126
Matrix: Soif
Data Rel-ease Authorized:
Reported: 02/27 /12

Date Extracted: 02/22/12
Date Analyzedz 02/24/L2 14z36
f nstrument/Anal-yst : ECD5 /.lGR
GPC Cleanup: No
Sul-fur Cleanup: Yes
Acid Cleanup: Yes
Ff orisi.l- Cleanup: No

CAS Nunber

Sanple ID: |,B-O222L2
METHOD BLA}IK

QC Report No: UI39-Landau Assocj-ates
Project: Kaiser Afuminum

118032.020.003
Date Sampled: NA

Date Recei-ved: NA

Sample Amount: 12.0
Final- Extract Vol-ume: 4 . 00

Dil-ution Factor: 1.00
Si-l-ica Gel: Yes

Percent Moisture: NA

RL Resu]-t

s
mL

AnaJ-yte

1.26-14-1_r-2
53469-2r-9
126'72-29-6
r7097 -69-L
rI096-82-5
]-1-L04-28-2
_L1l_4J_-_LO-J

Arocl-or
Arocl-or
Arocl-or
Arocl-or
Arocl-or
Aroclor
Arocl-or

101 6
1242
]-248
L254
IZOU
L221
L232

<33
<33
<33
<33
<33
<33
<33

33
33
33
33
33
33
33

U
U
U
U
U
U
II

Reported in pg/kg (ppb)

PCB Surrogate Recovery

Decachlorobiphenyl
T e t rachl- o romet axyl- ene

110I
82.82

FORM T



fixstfrsrb@
INCORPORATED

sw8082/PCB SOrL/SEDTMENT STTRROGATE RECOVERY SUMI'IARY

Matrix: Soil-

C1ient ID

or- Rannrf lrln. rlf39-Landau ASSOCiateS
Pro j ect: Kaiser Aluminum

118032.020.003

DCBP DCBP
8 REC LCL-UCL

TC!D( TCMX
t REC LCL-UCL TOT OUT

MB-02221,2
IJV>-UZZZTZ
RM-LF30-2 012-WC (L-4
RM-LF31-2 0L2-WC (]--4
RM-LF32-2 0L2-WC (I-4

110? 49-L26
10 6% 49-1,26

78.42 31-140
74.4e" 31-140
106? 31-140

82.82 53-r.08
79.2e" 53-108
61.08 39-122
68.0? 39-L22
84.62 39-]_22

n

n

Microwave (MARS) Control- Limits PCBSMI
Prep Method: SW3546

Log Number Range: L2-2126 to 1"2-21 28

Page 1 ror u-L5v
FORM-rr SW8082



Arsbffirb@
INCORPORATEDORGAI.IICS A}IAIYSIS DATA SHEET

PCB by GCIECD Merhod SW8082
Page 1 of 1

Lab Sample ID: LCS-0222I2
LIMS ID: L2-2726
Matrix: Soil- n
Data Rel-ease Authorized /A
Reported: 02/21 /L2 r'/n

Date Extracted: 02/22/1,2
Date Anal-yzed. 02/24/1,2 1-4:55
fnstrument,/Analyst : ECD5/JGR
GPC Cleanup: No
Suffur Cleanup: Yes
Acid Cleanup: Yes
Florisil Cleanup: No

Analyte

Sanple ID: LCS-O222L2
I.AB CONTROI,

|.t1- Pannrf lr'rn. rt139-LandaU ASSOCiateS
Pro j ect : Kaiser Al-umi-num

118032.020.003
Date Sampled: NA

Date Received: NA

Sample Amount:
Final- Extract Vol-ume:

Dil-ution Factor:
Sif ica Gel-:

Percent Moisture:

Lab Spike
Control Added

12.0 g-dry-wt
4.00 mL
1.00
Yes

NA

Recovery

Aroc]or 1016
Arocl-or 1260

150
181

PCB Sumogate Recovery

l-o /

IOI
89.8?

108?

Decachl-orobiphenyl
Tet rachloromet axyl ene

Resufts reported in pglkq (ppb)

l_06?
79.22



ORGA}IICS AT{AI,YSTS DATA SHEET
TOTAT DIESEL R,AI.IGE HYDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cl-eaned
Page 1 of 1
Matrix: Soil-

Data Re]ease Authori-zed:
Reported; 02/22/72

ARI ID Sample ID

QC Report No:
Drni onl- .

ANA.\rTr.-^, a

"=d;L'#ft@INCORPORATED

UI39-Landau Associates
Kaiser A]uminum
118032.020.003

Extraction Anal-ysis
Date Date

EE'\/
DL Range,/Surrogate RL Result

MB-022OI2 Method Blank
12-2126 HC ID:

02/20/12 02/20/12 1.00
FID4A 1.0

Diesel Range
Motor Oil Range
o-Terphenyl

Diesel Rarrge
Motor OiI Range
o-Terphenyl

Diesel Range
Motor Oi1 Range
a-tTarnhanrr'l

DieeeJ. Range
Motor OiJ- Range
a-Tarnhanrzl

5.0 < 5.0 u
10 <10u

7 6.62

56 1200
110 760

NR

50 1500
100 1000

NR

990 3800
2000 2900

n

ur39E RM-LF30-2012-wC (1-4) 02/20/12 02/20/12 10.0
12-2726 HC ID: DRO/RRO FID4A 1.0

ur39F RM-LF31-2012-WC (1-4) 02/20/1,2 02/20/12 10.0
12-2121 HC ID: DRO/RRO FID4A 1.0

ur39c RM-LF32-20r_2-wc(1-4) 02/20/12 02/20/1,2 r_0.0
L2-2128 HC ID: DRO/RRo FID4A 20

Reported in mglkg (ppm)

EFV-Effecti-ve Fi-nal- Vol-ume in mL.
Dl-Dil-ution of extract prior to analysis.
Rl-Reporting 1imit.

Diesel- range quanti-tation on total peaks in the range from C12 to C24.
Motor Oil range quantitation on totaf peaks in the range from C24 to C38.
HC ID: DRO/RRO j-ndicate results of organics or additional hydrocarbons in
ranses are not identifiabl-e.



ORGANICS A}IAIYSIS DATA SHEET
NWTPHD by GClFID-Silica and Acid Cl-eaned
Paqe 1 of 1

Lab Sample ID: LCS-02201,2
LIMS ID: 1.2-2'126
Matrix: Soif
Data Rel-ease Authorized:
Reported: 02 / 22 / 12

Date Extracted: 02/20/L2
Date Anaf yzed: 02/20/1,2 18:45
fnstrument/Anal-yst : FID/MH

Range

Sample ID: LCS-O22O12
I.AB CONTROI,

QC Report No: UI39-Landau Associates
Project: Kaiser Afuminum

1.18032.020.003
Date Sampled: 02/14/12

Date Received: 02/]5/12

Sample Amount: 10.0 g
Final- Extract Vol-ume: 1.0 mL

Di]ution Factor: 1.0

Lab Spike
Control Added Recovery

Di-e s el-

Results reported in mglkg

t_ 13

TPHD Surrogate Recovery

150 ? q ?9

o-Terphenyl 78.92



fir3bilsrb@
INCORPORATED

CLEA}IED TPHD SI'RROGATE RECOVERY STJMN{ARY

Matrix: Soil-

(OTER) o-Terphenyl

C1ient fD

Report No: UI39-Landau Associates
Proj ect : Kaiser A.l-uminum

118032.020.003

OTER TOT OUT

MB-O2201"2
IJVJ-VZZV LZ
RM-LF30-2 0L2-WC (I-
RM-LF31-2012-WC (1-
RM-LF32-2012-WC (1-

7 6.62
78.92

NR
NR
n

0
0

0
0

QC LIMITS

(50-1s0)

L2-2728

LCS/MB LIMITS

(50-r,50)

Prep Method: SW3546
Log Number Range: 72-2'726 Lo

FORM-II TPHD



fixsbilsrb@
INCORPORATED

TOTAT DIESEL RANGE IIY-DROCARBONS-EXTRACTTON REPORT

ARI Job: UI39
Project: Kaiser Aluminum

118032.020.003
Matrix: Soil-
Date Received: 02/15/12

AR] ID Cfient ID
Cl-ient

Amt
Final-

Vol- Basis
Dran

L2-21 26-0220I2M81_
L2-2126-02201.2LC51.
72-2726-Ur39E
L2-2't 27 -Vr39F
L2-2-1 28-Ur39c

Method Bl-ank
Lab Contro]
RM-LF30-2 01.2-WC ( 1-4 8 . 8 7
RM-LF31-2012-WC (L- 49 . 9l
RM-LF32-2 01,2-WC ( 1-4 10 . 1

10.0
10.0

Y

I
Y

s
s

1.00 mL
I. UU M!
l-0.0 mL
10.0 nL
10.0 mL

02/20 /12
02/20/12
02/20/1.2
02/20 /L2
02/20/L2

h

n
D

Basis: D:Dry Weight W:As Received
DieseJ- Extraction Report



INORGA}IICS ANATYSIS DATA SHEET
TOTAI, METAIS
Paqe 1 of 1

Lab Sample ID: UI39A
LIMS IDz 12-2122
Matri-x: Soil
Data Release Authorized:
Reported: 02/23/12

fixsbfi8rr@
INCORPORATED

Sample ID : SPL-MA33-2OL2-WC(0-2)
SAMPLE

.l1- Pannrr- lrln. ttI39-LandaU ASSOCiateS
Pro j ect : Kaiser Aluminum

1,18032.020.003
Date Sampl-ed: 02/1"5/1,2

Date Recei-ved: 02/]-5/72

1

(xil,
U

Percent

Prep
Meth

Total- Sof ids: 89.4?

Prep
Date

Analysis Analysis
Method Date CAS Number Ana1yte RL nglkg-dry o

3050B
30508
3050B
3050B
JUSUIJ

3050B
3050B
CLP
3050B
3050B
30s0B

02/20/72
02/20/1,2
02/20/12
02/20/12
02 / 20 /72
02/20/1.2
02/20/1.2
02/20/1.2
02/20/1.2
02/20 /12
02/20/1.2

6010B
60108
6010B
6010B
6010B
6 010B
6 010B
'7 411A
6010B
6 010B
6 010B

02 / 27 /1.2
02/2L/1.2
02 / 21 /12
02/21./12
02/21/12
02/21./1.2
02/21,/12
02/22/1.2
02/21./1,2
02/2r/1,2
02/21./12

7 440-36-O
7 440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-41-3
7 439-92-L
7 439-97 -6
7440-A2-0
1 7 82- 49-2
7 440-22-4

Antimony
Arsenic
Bariun
Beryllium
Cadniun
Ctrromiun
Lead
Ma rnr r rrr

Nickel
Sel-enium
Sil-ver

10
10

0.8
n?
nq

1

5

0.02
3

10
0.8

10
10

138
3.9
0.6

35
17

o.02
45
10

0.8

U

U

U-Analyte undetected at given
RT,-Rpnnrf i nc T,i m jl

RL



AIsbfiS*@
INCORPORATED

INORGANICS A}.IAIYSIS DATA
TOTAI, METATS
Page 1 of 1

SHEET

Analysis Analysis
t'tethod Date CAS Nunber Analyte

Sanple rD: SPL-MA37-2OL2-WC(L-L
SA}!PLE

RL nslkg-dry a

5)

Lab Sample ID: UI39B
LIMS ID:1-2-2723
Matrix: Soil-
Data Rel-ease Authorized
Reportedz 02/23/L2

Percent Tot.al Solids: 89.4t

A1- Ponart- lr]n. ttrl!-l3pdaU ASSOCiateSvv r\vyvr

Project: Kaiser Aluminum
118032.020.003

Date Sampled: 02/15/1"2
Date Received: 02/1,5/1,2

Prep
Meth

Prep
Date

3050B
30508
3050B
3050B
30s08
3050B
3050B
CLP

30508
30s08
30508

02/20/L2
02 /20 /12
02/20/12
02/20/L2
02/20/12
02/20/72
02/20/1.2
02/20/12
02 /20 /72
02/20/72
02 /20 /12

6010B
6 0108
OUAUIJ

6 010B
6010B
6010B
6010B
1 41LA
60l-08
6010B
6 010B

02 / 21 /72
02/21./72
02/21./12
02/27/1.2
02/2r/t2
02/2L/L2
02/27/72
02/22/L2
02/21./1.2
02 / 21/ ),2
02/2L/12

10
10

0.8
n2
nq

1

5

0.02
3

10
0.8

10
10

L23
5.2
nq

36
19

0. 03
45
10

0.8

1 440-36-O
7 440-38-2
7440-39-3
7 440-4L-7
7 440-43-9
7440-47-3
7439-92-t
7 439-97-6
7440-O2-O
1 1 82- 49-2
7 440-22-4

Antimony
Arsenic
Bariun
BeryIJ.iuu
Cadmium
Chromium
Lead
Mercury
NickeL
Sel-eni-um
Sil-ver

U

U

U-Analyte undetected at given
Rl-Reporting Limit

RL



INORGA}IICS AI{AIYSIS DATA SHEET
TOTAT METAIS
Page 1 of 1

Lab Sample ID: UI39C
LIMS ID: 1,2-2124
Matrix: Soif N, /Data Rel-ease Authorizedl' 6/Reported: 02/23/L 

Y )

Percent Totaf Sol-ids: 85.6?

Alsbfi8*@
INGORPORATED

Sample ID : SPL-MA39-2OL2-WC(0-1. 5)
SAIVIPLE

QC Report No: UI39-Landau Associ-ates
Project: Kaiser Afuminum

118032.020.003
Date Sampled: 02/15/L2

Date Received: 02/15 11"2

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Arra1yte RL nglkg-dry a

3050B
3050B
30508
3050B
3050B
3050B
3050B
\-Lr
30508
3050B
3050B

02/20/12
02 / 20 /12
02/20/L2
02 / 20 /L2
02 / 20 /12
02/20/12
02/20/1.2
02/20/12
02/20/12
02/20/1"2
02 / 20 /12

6010B
60108
6 0108
6010B
6010B
6010B
6 010B
7 41]A
6010B
6010B
6010B

02/2r/L2
02/21-/12
02/2r/12
02/21,/L2
02/21,/1.2
02/27/12
02/21"/L2
02/22/12
02/2r/12
02/2r/12
02/21,/12

1 440-36-0
7 440-38-2
7440-39-3
7440-4t-7
7440-43-9
7440-47-3
7 439-92-L
7 439-97 -6
7440-02-O
7 7 82- 49-2
1 440-22-4

Antimony
Arseni-c
Barium
Beryl1ium
Cadniu.m
Chromium
Lead
lvtrercura7

Nickel
Selenium
Sil-ver

10
10

0.8
n?
0.5

1

5

0.03
3

10
0.8

10
10

111
3.6
o.7

39
31

o.2L
58
10

0.8

U

U

11-Anal rrf e trncletc.1- cd ai- oirzcn Qlse Yr

Rl-Reporting Limit



INORGANICS AI{AIYSIS DATA
TOTAI, METATS
Paoe 10r l-

Lab Sample ID: UI39D
LIMS ID: 12-2125
Matrix: Soil-
Data Rel-ease Authorized
Reported:. 02/23/12

Percent Total- Sof ids : l'7 .8e"

ri$Hs:b@
INCORPORATED

Sa.mp]-e ID: SPL-14A41-2O]-2-WC (1.5-2 . 5)
SAMPLE

QC Report No: Ul39-Landau Associates
Proj ect : Kaiser Alumj-num

118032.020.003
Date Sampled: 02/15/1.2

Date Received: 02/L5/12

SHEET

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nuuber Analyte RL nglkg-dry a

30508
3050B
3050B
3050B
30508
3050B
3050B
CLP
3050B
3050B
3050B

02/20/1,2
02/20/12
02/20/12
02/20/1.2
02/20/1,2
02/20/72
02/20/12
02/20/1,2
02/20/1,2
02/20/1_2
02/20/1,2

6010B
6010B
6010B
6010B
6010B
60L0B
6 010B
141LA
60108
6 010B
6 010B

02 / 21/ 1.2

02/27/12
02/2r/1.2
02/21,/1.2
02/21-/1,2
02/27/12
02/21,/12
02/22/12
02/2L/12
02/21./12
02/21./12

't 440-36-0
1 440-38-2
7 440-39-3
7440-4t-7
1 440-43-9
7 440-47 -3
7 439-92-L
7 439-97 -6
7440-02-0
7 7 82- 49-2
7 440-22-4

Antimony
Arseni-c
Barium
BeryJ-Iiun
Cadmium
Chronium
Lead
Ma rnr r rrr

Nickel
Selenium
Silver

30
30

z

0.6
1

3

10
0.03

6

30
2

30
30
92

L.2
1

23
20

0.03
25
30

a

U

U

U-Analyte undetected at given RL
RL-Reportinq Limit



INORGANICS A}IALYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: UI39E
LIMS ID: L2-2126
Matrix: Soi] t\\1
Data Rel-ease Authorized,\{ VReported: 02/23/IZ | )

ix35fi3*@
INCORPORATED

Sanple ID : RM-LF30-2012-WC (1-4)
SAMPLE

QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum

118032.020.003
Date Sampled: 02/14/12

Date Received: 02/15/12

Percent Totaf Sol-ids: 97.0?

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurober Anal.yte RL nglkg-dry O

3050B 02/20/12 6010B 02/2!/1,2 7440-38-2 Arsenlc
30508 02/20/12 6010B 02/2I/12 744O-47-3 Chromium
30508 02/2O/1,2 6010B 02/21./1,2 744O-5O-8 Copper
30508 02/20/1.2 6010B 02/2I/72 7439-92-]- Lead
CLP 02/20/12 7 471A 02/22/1"2 7 439-91-6 Mercury
3050B 02/20/1,2 6010B 02/21,/1,2 7440-66-6 Zinc

U-Analyte undetected at given RL
Rl-Reporting Lj-mit

qn

5

z

20

50 u
10
80
40

0.02 0.02 u
10 90

FORM-I



INORGA}IICS ATiIAIYSTS DATA SHEET
TOTAL META',S
Page 1 of 1

Lab Sample fD: UI39F
LIMS 1D : 12-2'7 21
Matrix: Soil- AA / .
Data Rel-ease Authorized:. \fiY
Reportedz 02/23/12 ( ;

\.,7

Percent Total Solids: 97.5?

Prep
Date

tr$ilsrb@
INCORPORATED

Sample ID : RM-LF31-2012-WC (1-4)
SAI"IPLE

QC Report No: Ul39-Landau Associates
Pro j ect : Kalser Al-umj-num

118032.020.003
Date Sampled: 02/14/'1"2

Date Received: 02/15/12

Prep
r'!eth

Analysis Arralysi-s
Method Date CAS Nunber Analyte nglkg-dry

3050B
3050B
3050B
3050B
CLP

3050B

02/20/L2
02/20/1,2
a2/20/12
02/20/1,2
02/20/L2
02 / 20 /1.2

6 0108
6 010B
6 010B
6010B
1411-A
6010B

02/21,/12
02/21./12
02/2r/72
02/2r/72
02/22/1.2
02/21./12

7 440-38-2
7440-47-3
7440-50-8
7 439-92-L
7 439-97 -6
1440-66-6

Arsenic
Chromium
Copper
Lead
I'lercury
Zj-nc

50
5

2

20

0.02
10

50
18

153
60

0. 02
290

U-Analyte undetected at given RL
Rl-Reportinq Limit

FORM-I



INORGAI{ICS ATAI,YSIS DATA SHEET
TOTAL METALS
Paqe 1 of 1

Lab SampJ-e ID: UI39G
LIMS ID: 72-2728
Matrix: Soil-
Data Rel-ease Authorized
Reported: 02/23/12

Arstils*@
INCORPORATED

SanpJ.e rD: RM-LF32-20L2-WC(1-4)
SAMPLE

or- Pannrf \ln. ttl39-LandaU ASSOCiateS
Project: Kaiser Aluminum

11_8032.020.003
Date Sampled: 02/15/12

Date Received: 02/15/12

Percent Total Sofids: 97.58

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL nSlkS-dry A

30508 02/20/12 6010B 02/21/12 7440-38-2 Arsenic
30508 02/20/12 6010B 02/21./12 1440-47-3 Chromium
30508 02/20/12 6010B 02/21,/1,2 7440-50-8 Copper
30508 02/20/r2 6010B 02/21,/12 7439-92-t Lead
CLP 02/20/1,2 747IA 02/22/72 '1439-97-6 Mercury
30508 02/20/72 60108 02/27/1,2 7440-66-6 Zinc

II-Anal rzf c rrndetec'l-cd af rri rren RLqu Yr

Rl-Reporting Limit

50
5

z

20
o .02

10

50 u
30

133
50

0.02 u
90

FORM-T



AISbilS?b@
INCORPORATED

INORGA}iIICS A}IAIYSIS DATA SHEET
TOjrAL METAIS
Page 1 of 1

Lab Sample fD: UI39MB
LIMS IDz 12-2122 An,Matrix: soil ll{../
Data Refease Authorizedt{ t{
Reported : 02 / 23 / 12 '.i

Percent Total- Solids: NA

Sanple fD: METHOD BLANK

QC Report No: Ul39-Landau Associates
Pro j ect : Ka j-ser Al-umj-num

118032.020.003
Date Sampled: NA

Date Received: NA

Prep
Meth

Prep
Date

Anal-ysis Arralysis
Method Date CAS Nunber Analyte RL nglkg-dry a

3050B
3050B
3050B
3050B
3050B
3050B
3050B
CLP
3050B
3050B
3050B

02 /20 /12
02/20/12
02/20/12
02 / 20 /12
02/20/1.2
02/20/1,2
02/20/12
02/20/12
02/20/12
02/20/12
02/20/12

6010B
6 010B
6010B
6010B
6010B
6 010B
6 010B
7 4'tLA
60108
6 010B
6 010B

02 /21 / 72
02/2r/1,2
02/2r/12
02/2t/12
02/2t/L2
02/27/1,2
02/2r/12
02/22/12
02 / 2t /L2
02/21/L2
02/21./12

7 440-36-0
7 440-38-2
1 440-39-3
1 440-4r-7
't 440-43-9
1 440-47 -3
1 439-92-r
7 439-97 -6
7 440-02-0
1 7 82- 49-2
1 440-22-4

Antimony
Arsenic
Barium
Berylli-um
Cadmium
Chromium
Lead
Ma rnr r rrr

Nickel-
Sel-enium
Sil-ver

5

5

0.3
0.1
0.2
nq

z

0.02
1

5
n?

5
q

n?
n1
v-z
n6

z

o .02
1

5

n?

U

U

U

U

U

U

U

U

U

U

U

U-Analyte undetected at given RL
Rl-Reportlng Limit

FORM-I



f,xs5f,8rb@
INCORPORATED

INORGA}IICS AI.IAIYSIS DATA SHEET
IOTAL METAIS
Page 1 of 1

Lab Sample fD: UI39LCS
LIMS fD: L2-2122
Matrix: Soil
Data Refease Authori-zed
Reportedz 02/23/12

Analyte
Analysis

Method

Sample ID: LAB CONTROL

QC Report No: UI39-Landau Associates
Proj ect : Kaiser Al-uminum

118032.020.003
Date Sampled: NA

Date Received: NA

BI,A}IK SPIKE QUAI,ITY CONTROL REPORT

Spike
Found

Spike
Added

I
Recovery

Antimony
Arsenic
Barium
Rprrzl I i rrm

Cadmium
Chromium
Lead
Mc rnr r rrr

Nickel-
Sel-enium
Sil-ver

Rannrfad i n

6010B
6010B
6 010B
6010B
60108
6 0108
6 010B
7471A
6010B
6010B
60108

rnglkg-dry

205
200
].99

47 .2
52 .0
6n q

193
o .52

47
198

q1 A

200
200
200

50.0
50.0
qn n

200
0.50

50
200

Fal n

r02z
1 008

99.5?
94 .42

1048
1,022

96 .52
104?

94 .02
qq n*

1 03?

N-Control- l-imit noL met
NA-Not Applicable, Analyte Not Spiked
Contro] Limits: 80-1208

FORM-VII



INORGAIIICS AIiIAIYSIS DAEA
TCLP METAIS
Page 1 of 1

Lab Sample ID: UI39A
LIMS ID z L2-2122
Matrix: Soil-
Data Rel-ease Authorized:
Reported:. 02/23/12

SHEET
INCORPORATED

Sanple ID: SPL-![A33-2OL2-WC(O-21
SAI'{PLE

AXs:fiStb@

mg/L
Prep
Meth

Frep
Date

Analysis Analysis
Method Date CAS Nunber Analyte

QC Report No: Ul39-Landau Associates
Pro j ect: Kaiser Af umj-num

l_18032.020.003
Date Sampled: 02/1.5 /72

Date Received: 02/15/L2

RL

1311
1311
1311
1311
1311
1311
1311
1311
1311
1311

6 010B
6 010B
6 010B
6010B
6 010B
6010B
'l 47 0A
6010B
6 010B
6 010B

0.2
o.02

0.005
0.01
o.02

n1

0.0001
n ntr

v.z
o .02

0.2
o.L2

o.o24
0.01
0 .02
0.1

0.0001
0.05
0.2

0 .02

02/17 /1.2
02/r1/72
02/77 /L2
02/77 /L2
02/71/L2
02/1.7 /12
02/t1/12
02/1'7 /12
02/71/L2
02/1.1/12

02/2r/1.2
02/2r/1.2
02/2r/12
02 / 27 /12
02/2r/12
02/21./t2
02/22/1.2
02/21,/12
02/21,/12
02/2L/12

1 440-36-0
7440-39-3
7 440-4L-7
7 440-43-9
1440-47-3
'1439-92-r
'7 439-91-6
1 440-02-O
1't 82- 49-2
7 440-22-4

Antimony
Bariuu
BerylJ-iun
Cadmium
Chromium
Lead
Mornrrrrz

Nickef
Selenium
Si.l-ver

U

U

U

U

U

U

U

ll-Ana I rzte ttndei- ented et ci rzan Qlqu Y+

RL-Reportj-ng Limit

FORM-I



INORGA}IICS ANAIYSIS DATA
TCLP MET.AIS
Page 1 of 1

Lao samp1e rut u-tJvA
L]MS rD; 1,2-2122
Matrix: SoiI
Data Rel-ease Authorized:
Keporteo,. uz/ z3/ rz

SHEET

firsifisrb@
INCORPORATED

Sanple ID : SPL-MA33-2O12-WC(0-2)
DUPLICATE

QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum

118032.020.003
Date Sampled: 02/1,5/1,2

Date Received: 02/15/1,2

I'IATRIX DUPLICAIE QUALITY CONTROL REPORT

Analyte
Analysis
Method SanpJ-e DupJ-icate

Control
Limit

An l-'i mnnrr

Barium
Rcrrzl I i rrm

Cadmium
Chromium
Lead
Marnrr rrr

Nickel-
Selenium
Silver

Reported in

6010B
6010B
6010B
6010B
6 010B
60108
7410A
6010B
6010B
6010B

mg/L

0.2 u
0.L2

0.024
0.01 u
0.02 u
0.1 u

0.0001 u
0.05 u
o.2 v

o.02 v

0.11
0.023

n nl

0.02
0.1

0.0001
0.05
0.2

o .02

U

U

U

U

U

U

U

0.0?
8.1e"
4.3?
0.08
0.0?
0.0?
0.0?
0.0?
0.0?
0.0?

+/- 0.2
+/- 202
+/- 0.005
+/- 0.01
+/- 0.02
+/- o.1,
+/- 0.0001
+/- 0.05
+/- 0.2
+/- 0.02

L
L
L
L
L
L
L
L

*-Control- Limit Not Met
L-RPD Invalid, Limit : Detection Limit

FORIT{-Vf



INORGAI{ICS AI{ALYSIS DATA SHEET
TCLP METALS
Page 1 of 1

Lab Sample ID: UI39A
LIMS ID z 12-2'722
Matrix: soil- (\hV
Data Rel-ease Authorized\. f
Reported: 02/23/1-2 \J

#sifis*@
INCORPORATED

Sanp1e ID: SPL-MA33-2OL2-WC(0-2)
['|ATRIX SPIKE

QC Report No: Ul39-Landau Associates
Project: Kaiser Aluminum

1r 8032.020.003
Date Sampled: 02/15/1,2

Date Recei-ved: 02/].5/1,2

MATRIX SPIKE QUAIITY CONTROI, REPORT

Analyte
Analysis
l4ethod Sarnple Spike

Spike
Added

t
Recovery a

Antimony
Barium
Beryllium
Cadmium
Chromium
Lead
Marnrrrrz

Nickel-
Selenium
SiIver

6 0108
6 010B
6010B
6010B
bU-LUIJ

6010B
1470A
6010B
6 010B
6010B

v-z
U.LZ

0 .024
0.01
0.02
0.1

0.0001
0.05
o.2

0.02

4.1
4.L6

0 .969
1.07
1.03
3.9

0.0010
n oe

4.2
1 n5

4.0
4.00
1.00
1.00
1.00
4.0

0.0010
1.00

4.O
1.00

r02z
101?

94 .52
707 e"

103?
97.52

100?
98.0?

105U
1053

U

U

U

U

U

U

U

Reported in mg/L

N-Control- Limit Not Met
H-? Recovery Not Applicable, Sample Concentrati-on Too High
NA-Not Applicable, Analyte Not Spiked or dil-uted near or bel-ow detection l-imit

Percent Recovery Limits: '75-L25Z



INORGAI{ICS A}IATYSIS
ICIP METAIS
Page 1 of 1

Lab Sample ID: UI39B
LIMS IDt L2-2723
Matrix: Soil-

DATA SHEET

Analysis Analysis
Method Date

Data Release Authorized:
Reported: 02/23/12

fix3bff:tb@
INCORPORATED

Sample ID : SPL-l'tA3?-2O12-wC(1-1. 5)
SAIIPLE

QC Report No: UI39-Landau Assocj-ates
Project: Kaiser Aluminum

118032.020.003
Date Sampled: 02/15/L2

Date Received: 02/75/12

CAS Nunber Analyte RL \g/L a
Prep
!4eth

Prep
Date

1311
1311
1311
1311
1311
1311
1311
1311
1311
1311

02/r7 /12
02/17 /12
02/r7 /L2
02/L7 /1"2
02/1,'t /1,2
02/77 /12
02/71/L2
02/L7 /72
02/L1 /12
02/L1/1,2

6010B
6010B
6010B
6010B
6010B
6 010B
'7 410A
6010B
60108
6010B

02/2r/12
02/2r/12
02/2r/12
02/2L/1"2
02/2t/12
02/2r/12
02/22/L2
02/21,/1.2
02/2r/1.2
02/21./1.2

1 440-36-O
7440-39-3
7 440-4t-7
7 440-43-9
7440-47-3
tqSY-YZ-L
7 439-97 -6
7440-02-O
1 7 82- 49-2
't 440-22-4

Ant.imony
Barium
BeryIJ.iun
Cadmium
Chromium
Lead
Mo rnrr rtr

Nicke]-
Selenium
Sil-ver

o.2
0.02

0.005
0.01
0.02

0.1
0.0001

n ntr

o.2
0.02

0.2
0. 13

o.o27
0.01
0 .02
0.1

0.0001
0. 06
u.z

U.UZ

U

U

U

U

U

U

U-Analyte undetected at given RL
R],-Recortinq Limit

FORM-I



INORGAI{ICS A}IALYSIS DATA SHEET
TCLP METAI,S
Page 1 of 1

Lab Sample fD: UI39C
LIMS IDt 12-2124
Matrix: Soil-
Data Release Authorized:
Reported: 02 / 23 / 12

Arstilsrb@
INCORPORATED

g:nF1e ID : SPL-!!A39-2O12-WC(0-1. 5)
SA}!PLE

QC Report No: Uf39-Iandau Associates
Project: Kaj-ser Aluminum

118032.020.003
Date Sampled: 02 /75 /1,2

Date Received: 02/15/12

Pretr)
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Analyte RL mg/L a

1311
1311
1311
1311
1311
1311
1311
1311
131 1
1311

6010B
6 010B
6 0108
6 010B
6010B
60108
1410A
6 010B
6 0108
60108

n)

0.02
0.005

0.0r_
0 .02

n'1
0.0001

0.05
u-z

o.02

0.2
o.L2

0.013
0.01
0 .02
0.1

0.0001
0. 06
u.z

0 .02

02/1.1/12
02/1.7 /12
02/r1 /72
02/r7 /L2
02/'J,7 /72
02/r'7 /L2
02/1,7 /12
02/r'7 /1.2
02/1.7 /r2
02/L7 /12

02/21/72
02 / 21/ 1.2

02 /27 /1.2
02/2I/1.2
02/27/1,2
02/2r/12
02/22/12
02/21"/1.2
02/21_/12
02/21./12

1 440-36-0
7 440-39-3
7440-4L-7
7 440-43-9
7 440-47-3
1 439-92-I
7439-97-6
7 440-O2-O
1 7 82- 49-2
7 440-22-4

Antimony
Barium
BeryIJ.iun
Cadmium
Chromi-um
T ^-l!Edu
Mo rar r rrz

NickeL
Sel-enium
Si-l-ver

U

U

U

U

U

U

U-Analyte undetected at given
RL-Reporting Limit

RL

FORM-I



INORGAIICS AIIAIYSIS DATA
TCLP METAIS
Paqe 1 of 1

Lab Sample fD: UI39D
LIMS ID: L2-2725
Matrix: Soil
Data Rel-ease Authorized:
Reported; 02/23/L2

SHEET

Analysis Analysis
Method Date

Prep
Meth

Prep
Date

ixsbfisrb@
INCORPORATED

Sample ID: SPL-MA41-2OL2-WC(1. 5-2. 5)
SA}!PLE

rtt/a Pannrf NIn. rrI39-LandaU ASSOciateS
Proj ect : Kaiser Al-uminum

118032.020.003
Date Sampled: 02/15/12

Date Received: 02/1,5/72

CAS Nunber Analyte RT mg/t I

1311
1311
1311
1311
1311
1J l1
1311
1311
1311
13L1

02/L1/72
02/11/1.2
02/71/1,2
02/1.1/12
02/]-1/72
a2/11/1.2
02/1,1/1.2
02/L1 /72
02/L1/L2
02/11/1.2

60108
6 0108
60108
6010B
6 010B
60108
7410A
60108
60108
60108

02/21/72
02 / 21. /1.2
02/21,/t2
02 / 2r/ 12
02/27/1.2
02/21,/12
02/22/1.2
02/27/1,2
02/2\/L2
02/21./12

7 440-36-0
7440-39-3
7 440-4I-1
1 440-43-9
7 440- 47 -3
7 439-92-7
7 439-97 -6
7 440-O2-0
1-t 82- 49-2
7 440-22-4

Antimony
Barium
Beryllium
Cadmium
Chromium
Lead
Ma rnrr rrt

Ni-ckel-
Sef eni-um
Sil-ver

u.z
o.02

0.005
0.01
0.02
n1

0.0001
0. 05
o.2

v-uz

o.2
0. 13

0.005
0.01
0.02
0.1

0.0001
n ntr

o.2
0.42

U

U

U

U

U

U

U

U

U-Ana1yte undetected at given
Rl-Reporting Limit

RL

FORM.T



Arstf,s*@
INCORPORATED

INORGA}IICS AIIATYSIS DATA
TCLP METAIS
Page 1 of 1

Lab Sample fD: UI39MB
LIMS IDt 72-2722
Matrix: Soil
Data Rel-ease Authori-zed
Reported : 02 / 23 / 12

Samp1e ID: METHOD BLANK

QC Report No: Uf39-l,andau Associates
Pro j ect : Kaiser Al-uminum

118032.020.003
Date Sampled: NA

Date Received: NA

RL

SHEEI

Prep
Meth

Prep
Date

Analysis Anal-ysis
Method Date CAS Nunber Anal-yte mg/t

1311
1311
1311
1311
1311
1311
1311
1311
1311
1311

6010B
60108
6010B
6 010B
60108
60108
7410A
6 0108
60108
60108

0.2
o.02

0.00s
0.0r_
0 .02

0. l_

0.0001
0.05
u.z

0.02

u.z
o.02

0.005
0.01
0 .02
0.1

0.0001
n nq

o.2
o.02

02/17 /r2
02/L1 /12
02/77 /12
02/r7 /1.2
02/1.7 /72
02/11/1.2
02/r7 /L2
02/1.7 /L2
02/11 /12
02/t'7 /72

02/27/12
02/2r/1,2
02 /21. /72
02/2r/12
02 / 21/ 1,2

02/2L/L2
02/22/1,2
02/2r/12
02/2L/1.2
02/27/1.2

7 440-36-0
7440-39-3
7 440-41.-l
't 440-43-9
1440-41-3
7 439-92-I
7 439-9'1-6
1 440-02-0
7 7 82-49-2
7 440-22-4

Antimony
Barium
Beryll j-um

Cadmium
Chromium
Lead
Mar rttrtt

Ni-ckel
Selenium
Sil-ver

U

U

U

U

U

U

U

U

U-Analyte undetected at given
RL-Reporting Limit

RL

FORM-I



SAI"IPLE RESITLTS-CON\ZENT IONALS
UI39-Iandau Associates Arsbfi8rr@

INCORPORATED

Matrix: Soil- project: Kaiser Aluminum
Data Re]ease Authorized: Event: 118032.020.003
Reported:03/I4/I2 Date Samp]ed: O2/IS/I2

Date Received: 02/15/12

C1ient rD : SPL-}'1A33-2OL2-nIC (O-2)
ARI ID: t2-2722 UI39A

AnaJ-yte Date Method Units RL SampJ-e

Tota] Sol-ids 02/16/72 EpA 160.3 percent 0.01 90.90
02]6L2#1.

rnf : r f-r;rni rra 02/29/72 swg010c mg/kg 1.09 22.9
o22g12#1-

Amenable Cyanide

Fl-uoride

02/29/12 sw9010c mg/kg

03/03/12 EPA 300.0 mg/kg
030312#1

1.08 < 1.08 U

51.8 7,460

r-. uu zz. JPost Chl-ori-natj-on Cyanide 02/29/12 SW9010C mg/kg
02291-2#1

RL AnaJ-ytical reporting Iimit
U Undetected at reported detection .l_imit

Soil Sample Report-Ul39



SAI,IPLE RESULTS-COI{\IENTIONALS 4NALyTICAL Aul3g-Landau Associates RESOURCESV
INCORPORATED

Matrix: Soil project: Kaiser A1uminum
Data Rerease Authorized: Event: 118032.020.003
Reported: O3/I4/72 Date Sampl_ed: O2/I5/1,2

Date Received: 02/15/L2

Client ID: SPL-I'1A37-2OL2-VIC (1-1 .5)
ARI ID: L2-2723 UI39B

Analyte Date Method Units Rt Sauple

Tota] So]ids 02/29/1-2 EpA 160.3 percent 0.01- 89.50
02r612#I

rnf rr r-rzrni Aa 03/01,/1,2 SW9010C mg/kg 0.051 0,703
030112#1

Amenabl-e cyanide 03/01-/),2 sw9010c ms/kg 0.051 < 0.051 u

Fluoride 03/03/L2 EpA 300.0 mg/kg 52. O 1,430
030312#1

Post ch.lorlnation cyanide 03/01,/12 sw9010c mg/kg 0.051 o.65j
030112#1

RL Analytical reporting limit
U Undetected at reported detection limit

Soil Sample Report-Ul39



SAMPLE REsuLTs-cotiIvENTroNAls 4NALyTtcAL AUl39-Landau Associates RESOURCES\7
INCORPORATED

Matrix: Soil- pro j ect : Ka j_ser Aluminum
Data Rel-ease Authorized: Event: 11g032. O2O.0O3
Reported: 03/14/12 Date sampled: o2/r5/rz

Date Received: 02/1-5/1,2

C1ient rD: SPL-MA39-2OL2-WC(0-1. 5)
ARI ID: L2-2724 UI39C

Anal.yte Date Method Units RL Sauple

Total- Sol_ids 02/16/12 EpA 160.3 percent 0.01 85.30
0216t2#r

rnr-a r r-r,:ni rra O2/29/I2 SW9O1OC mg/kg 0.057 1.l_3
022g1-2+1-

Amenabfe cyanide 02/29/72 swgoloc mg/kg o. 05? < 0.05? u

F]uoride 03/03/1,2 EPA 300. O mg/kg 5j .6 1, B8O
030312#1

Post chl-orination cyanide 02/29/12 sw9010c mq/kq 0. 05? 1.08
02291"2+r

RL Analytical reporting limit
U Undetected at reported detection l_imit

\^t | \amht6 P6n^rf-ttt {u



sAldPLE REsuLTs-cotilvENTroNArs 4NALyTtcAL AUl39-tandau Associates FESOUBGESV
INCORPORATED

Matrix: Soil- pro j ect: Kai_ser Al_uminum
Data Refease Authorized: Event: 118032.020.003
Reported:03/I4/I2 Date Sampled: O2/j,5/I2

Date Received: 02/15/12

Client rD: SPL-}{A41-2OL2-WC(1. 5-2. 5)
ARI ID: L2-2725 UI39D

Analyte Date Method Units RL SampJ-e

Tota] sol-ids 02/16/72 EPA 160.3 percent 0.01- ie.2o
021_612+7

T^+-l 
^.,--l 

!^rora-L uyanaoe 02/29/72 SW9010C mg/kg 0. 617 18.5
0229r2#.I

Amenabl-e cyanide 02/29/72 sw9010c mg/kq 0.6r'7 < 0.617 u

Fluoride 03/03/12 EpA 300.0 mg/kg 59.3 1,450
030312#1

Post chlorinatj-on cyanide 02/29/12 sw9010c mg/kg 0.67i 18.1
Q22912#1

RT, AneIrr1-icaI rah^rf ina I imir-
U Undetected at reported detection J_imit

Soil Sample Report-UI39



Matrlx: Soil
Data Refease Authorized:
Reported: 03/L4 /1,2

Analyte

Frni aal- .

Event:
Date Sampled:

Date Recei-ved:

Date Units

METHOD BI,ANK REST'LTS -COIIVENTIONAIS
UI39-Landau Associates

ANALYTICAI ARE$Ifi;EV
INCORPORATED

Kaiser Al-uminum
118032.020.003
NA
NA

Blank

Total- Sol-ids

Tof el Crrrni rla

Fl-uoride

Post Chl-orination Cyanide

02/76/1.2
02/29/1,2

02 / 29 /L2
03 / 07 /L2

03/03/72

02/29/12
03/01"/1"2

Percent

mg/kg

mg/kg

< 0.01 u
< 0.01 u

< 0.005 u
< 0.005 u

< 1.00 u

< 0.005 U
< 0.005 U

Soil Method Bfank Report-UI39



STA}iIDARD REFERENCE RE SULTS - COIiIIZENTI OI\IALS
UI39-Landau Associates

ANALYTICAL6-
RESOURCESV
INCORPORATED

Kaiser Afuminum
118032.020.003
NA
NA

True
Value Recovery

Matrix: Soif
Data Rel-ease Authorized:
Reported: A3/I4/72

Analyte/SRM ID Date Units

Prni anl- .

Event:
Date Sampled:

Date Recei-ved:

SRM

f u Lal uyalrlug
T.r-q r-NI /nooA\

\vJrvl

Fl-uori-de
ERA #161110

Post Chforination Cyanide

02/29/12
03/0L/12

03/03/12

02/29/12
03/0r/12

mg/kg

mgl kg

mg/kg

0 .402
0.392

?qR

0.194
0 . 18 6

0.400
0.400

4.00

0.200
0.200

100.5?
98.08

99.58

91.O2
93.0?

Soi-l Standard Reference Report-Uf39



REPLTCATE REsuLTs-cotilvENTroNAls lNALyTtcAL AUr39-Landau Associates RESOURCESV
INGORPORATED

Matrix: Soil project: Kaiser Aluminum
Data Release Authorized: Event: 118032.020.003
Reported: O3/14/I2 Date Sampled: 02/L3/12

Date Recelved: 02/L5/12

Analyte Date Units Samp1e Repticate(s) RpD/RsD

ARI ID: UI39A Client ID: SPL-r''A33-2OL2-WC(0-2)

rnrar r-rr:nirra 02/29/12 mq/kg 22.9 T.Og 105.5?

Ffuoride 03/03/12 mg/kg I,460 1,340 8.6?

Post chlorination cyanide 02/29/72 mg/kg 22.3 6.j2 1,Oj.4z

Soil Replicate Report-UI39



Ms/MsD REsttLTs-col{\zENTIotirALS 4NALyTtcAL A
Ul39-Landau Associates RESOURCES\7

INCORPORATED

Matrj-x: Soil project: Kaiser Afuminum
Data Release Authorized: Event: 118032.020.003
Reported: O3/I4/I2 Date SampJ_ed: O2/I5/I2

Date Received: 02/1,5 /1,2

Analyte
Spike

Date Units Sanple Spike Added Recovery

ARI ID: UI39A C1ient ID: SPL-r'IA33-2OL2-WCIO-2)

rrnr-:r .-rz:niAa 02/29/i-2 mg/kg 22.9 9.23 3.26 NA

Fl-uoride 03/03/1"2 mg/kq 1",460 1,370 106 NA

Post chforination cyanide 02/29/12 mg/kg 22.3 8.41 3.26 NA

Solf MS/MSD Report-UI39



J/ F- Ana I yti cal Resou rces, I n co rpo rated

-J/- Analvtical Chemists and Consultants\J

e'ttvvtvT ) /,

^ffryr*,REP//-, //" ' I

March 12,2012

Stacy Lane
Landau Associates, Inc.
130 2'd Avenue S.

Edmonds, WA 98020

RE: Project: Port of Tacoma Kaiser
ARI Job No: UK03

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted five water samples and atrip blank on February 29,2012 in good condition.
For further details regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for cPAHs, SIM VOCs, NWTPH-Dx, PCBs and Total and Dissolved
Metals, as requested on the COC.

The PCB surrogate DCBP is out of conhol high for the method blank, LCS and LCSD. The method
blank is non-detect and the spike recoveries are in control, therefore no further corrective action
was taken.

No other analytical complications were noted.

An elechonic copy of this report and all associated raw data will remain on file with ARI. If you
have any questions or require additional information, please feel free to contact me at your
convenience.

Sincere

Kelly B(ttem
Client Services Manager
206/695-62rr
kellyb@arilabs.com

Enclosures

4611 South'l34th Place, Suite 100. TukwilaWA9B168.206-695-6200 0 206-695-6201 fax
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J )_ Analytical Resources, Incorporated

at Analytical Chemists and Consultants Cooler Receipt Forrn

/-anLut Project NameARI Client

COC No(s)

Assisned ARI Job r.ro. t t kO3
Delrvered by. Fed-Ex UPS @ootn"'
Tracking No' r6tr1

@
NO

NO
.44
U rL

-*^

YES

@
@'

rA7t:tL-
Gun lD#' (

Preliminary Examination Phase:

Were intact, properly srgned and dated custody seals attached to the outsrde of to cooler?

Were custody papers rncluded with the cooler?

Were custody papers properly frlled out (ink, srgned, etc,) ... .

Temperature of Coole(s) ('C) (recommended 2 0-6.0'C for chemrstry)

lf cooler temperature rs out of compliance ftll out form 00070F

0l_ 0-7

cooler Accepted by \) ltt o^r" A I 3,q I t ,X. ,,^"
Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temperature blank rncluded rn the cooler?

What kind of packrng material was used? ..

Was suffioent rce used (if approprtate)? .. .

Gel Packs Baggres Foam Block Paper

NA

YES
Other:

NA

NA

NO

@
NO

NO

NO

NO

NO

NO

NO

Were all bottles sealed rn rndrvrdual plastrc bags? .

Drd all bottles arnve In good condttton (unbroken)? .

Were all bottle labels complete and legrble? ..

Drd the number of containers hsted on COC match wrth the number of contarners received? ...

Drd all bottle labels and tags agree wrth custody papers?

Were all bottles used correct for the requested analyses? . .. ..

Do any of the analyses (bottles) regurre preservation? (attach preservatron sheet, excludrng VOCs) ..

Were all VOC vials free of arr bubbles?

Was suffioent amount of samole sent rn each bottle? . -

Date VOC Trrp Blank was made at ARl.. NA Uat
WasSampleSplltbyAR|-(NA)YEsDate/Trme:-Equrpment-Splitby

Samples Lossed uv SN o"t" 4.eQ lla r,me. l[lC)
* Notify Project Manager of discrepancies or concems n

@r
YES

rYESH,
E
@)
r{Es6

NO

la

Samole lD on Bottle Samole lD on COC Sample lD on Bottle Sample lD on COC

Add i ti on al Notes, Olscrep a n c i es, & Resolufions.'

BY Date

rsllAir Fr$bles
-,b$ttt

tlr
>{m/ft

*rt
Small ) "sm"

Peabubbles ) "pb'
Large ) "lg"
Headspace ) "hs"

o016F
3/2110

Cooler Receipt Form Revision 014



Sample ID Cross Reference Report

ARI Job No: UK03
Client: Landau Associates
Project Event: 118032.020

Prorect Name: Port of Tacoma-Kaiser

i:sbfisl:@
INCORPORATED

Sanple ID
ARI

Lab ID
ARI

LIMST ID Matrix Sample Date/Time VTSR

1. RM-MW-8 (s) -022812
2. RM-MW-4 (s) -022812
3. RM-MW-7 (s) -0228L2
4. RM-MW-3 (s) -022812
5. RM-MW-5 (s) -0228L2
h Irrn Httnkc

1 . RM-MW-8 (s) -022872
8. RM-MW-4 (s) -022812
9. RM-MW-7 (s) -022872
10. RM-MW-3 (s) -022812
11. RM-MW-5 (s) -0228L2

02/28/L2 10219
02/28/12 1,2:30
02/28/12 1,4:29
02/28/1,2 ]-5:4I
02/28/12 1,6:38
02/28 /L2
02/28/L2 I0:19
02/28/12 12:30
02/28/12 14:29
02/28/L2 75:4t
02/28/12 16:38

02/29/12 07:31
02/29/12 0'7:3!
02/29/12 0'7:31,
02/29/12 07:.37
02/29/12 07:31
02/29/12 07:31
02/29/12 07:31
02/29/1,2 07:31
02/29/12 07:31
02/29/\2 07:31
02/29/12 07:31

UKO34
UKO3B
UKO3C
UKO3D
UKO3E
UKO3F
UKO3G
UI(O3H
UKO3I
UKO3J
UKO3K

t2-341 8
L2-34'7 9
L2-3480
L2-3481
L2-3482
12-3483
12-348 4

72-3485
L2-3486
r2-3481
12-3488

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

1 
^^ 

l^^ l1Hrl_nreo. uz/ zY/ rz Hage 1of
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ORGA}IICS A}IAIYSIS DATA SIIEET
PCB by GCIECD Method Slr8082
Page 1 of 1

Lab SampJ-e ID: UK03A
LIMS ID: 12-3478
Matrix: Water
Data Rel-ease Authorized:
Reported: 03 / 08 / 1.2

Date Extracted: 03/02/1,2
Date Analyzed: 03/01/12 L4z01,
Instrument,/Analyst : ECDT /AAR
GPC Cleanup: No
SuIfur Cleanup: Yes

CAS Nunber

firstfis*@
sanpre rD: R!!-!fi'I-8 r"l -oz|&ozRPoRArED

SA}{PLE

AnaJ.yte

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date SampJ-ed: 02/28/12

Date Received: 02/29/12

Sample Amount: 1000 mL
Final Extract Vol-ume: 0.50 mL

Dilution Factor: 1.00
Sil-ica Gel-: Yes

Acid Cleanup: Yes

RL Resul-t

rzo t.t-rL-z
53469-21,-9
L26'7 2-29-6
11097-69-1
11096-82-5
]-]-104-28-2
1114 1- 1 6- 5

Arocl-or
Arocl-or
Aroclor
Arocl-or
Arocl-or
Arocl-or
Arocl-or

0.010
0.010
0.010
0.010
0.010
0.015
0.010

010 u
010 u
010 u
010 u
010 u
015 Y
010 u

l-ut_o
1242
1248
L254
1,260
t22t
1232

Reported in pgll, (ppb)

PCB Sunogate Recoverlz

< 0.
< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

Decachl-orobi-phenyl
Te t ra chl- oromet axyl ene

107?
71.0?

FORM I



ORGA}IICS A}TAIJYSIS DATA SHEEI
PCB by GCIECD !{ethod Sw8082
Page 1 of 1

Lab Sample ID: UK03B
LIMS ID: 12-3479
Matrix: Water
Data Release Authorized:
Reported: 03 / 08 / 1,2

Date Extracted: 03/02/1,2
Date Anal-yzed: 03/O1/12 1,4:22
Instrument/Analyst : ECDTIAAR
GPC Cleanup: No
Sulfur C]eanup: Yes

CAS Nuuber

QC Report No:
Prni aat .

firsns?b@
INCORPORATED

Sanple ID: RM-!fi{-4 (e) -O228L2
SAIvtPLE

UKO3-Landau Associates
Port of Tacoma-Kaiser
118032.020

Analyte

Date Sampled: 02/28/1.2
Date Received: 02/29/72

Sample Amount: L000 mL
Final- Extract Vo]ume: 0.50 mL

Dilution Factor: 1.00
Sil-ica Gel-: Yes

Acid CLeanup: Yes

RL Reeu].t

L261 4-Lr-2
53469-2]--9
L261 2-29-6
rl-uv /-ov-l-
11096-82-5
Lrto4-28-2
1114 1- 16- 5

Aroc]or 1016
Arocl-or L242
Aroc]or 1248
Aroc]or 1254
Aroc]or 12 60
Aroclor t22t
ArocLor 1,232

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

0.010
0.010
0.010
0.010
0.0r.0
0.010
0.010

Reported in pgll, (ppb)

PCB Sunogate Recoveryi

Decachl-orobiphenyJ-
T e t ra chl- orome t axvl- ene

94.5?
73.0?

FORM I



ORGANICS AT.IAIYSIS DATA SHEET
PCB by efr/E@ lfethod sw8082
Page 1 of 1

Lab Sample ID: UK03C
LIMS IDz l2-348O
Matrix: Water
Data Release Authori-zed:
Reported: 03 / 08 / 12

Date Extracted: 03/02/12
Date Anal yzed: 03 / 07 / 1.2 1,4: 43
Instrument,/Analyst : ECDT /AAR
GPC Cleanup: No
Sul-fur Cl-eanup: Yes

CAS Nunber

QC Report No:
Drn..i anf .

fir$fisrb@
INCORPORATED

Saup1e ID: RIvt-MiI-? (e) -O228L2
SAI'IPLE

UKO3-Landau As sociates
Port of Tacoma-Kai-ser
118032.020

Analyte

Date Sampled: 02/28/72
Date Received: 02/29/1,2

Sample Amount: 1000 nL
Finaf Extract Vol-ume: 0.50 mL

Dilution Factor: 1.00
Sil-ica Gel-: Yes

Acid Cleanup: Yes

RL Resu].t

L2614-1_L-2
53469-2I-9
L261 2-29- 6
11097-69-1
11096-82-5
rrrvl-26-z
1114 1- 1 6- 5

Arocl-or 1Ol-6
ArocLor !242
Aroclor 1248
Arocl-or L254
Aroclor 1260
Aroclor 1227
Aroclor 1232

0.010
0.010
0.0r_0
0.010
0.010
0.010
0.010

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

Reported in pgll, (ppb)

PCB Surrogate Recovel1l

Decachlorobiphenyl
Tetrachl-orometaxylene

95.08
75.58

FORM I



ORGAI.IICS ANAIYSIS DATA SHEET
PCB by GCIECD l4ethod Sw8082
Page 1 of 1

Lab Sample ID: UK03D
LIMS ID: L2-348I
Matrix: Water .Z
Data Rel-ease Authorizedz,,6
Reportedz 03/08/L2

Date Extracted: 03/02/1,2
Date Anal-yzed: 03/01/12 15z04
f nstrument,/Analyst : ECDT /AAR
GPC Cleanup: No
Sulfur Cl-eanup: Yes

CAS Nuober

trs:f,s*@
sampre rD: RM-tfi-3 (s) -o2tlflo2RPoRArED

SA}!PLE

AnaJ.yte

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/12

Date Recei-ved: 02/29/12

SampJ-e Amount: 1000 mL
Final Extract Volume: 0.50 mL

Dilution Factor: 1.00
Si-l-ica Gel-: Yes

Acid Cl-eanup: Yes

Rt, Resul-t

L267 4-L1--2 Aroclor
53469-2L-9 Aroclor
L2612-29-6 Aroclor
L]-091-69- 1 Arocl-or
L]-096-82-5 Arocl-or
IlI04-28-2 Aroclor
1114 1-16-5 Aroclor

1016
rz4 z
]-248
r254
]-260
r22t
1,232

Reported in pg/L (ppb)

PCB Surrogat€ Recovery

0.010
0.010
0.0r_0
0.010
0.010
0.010
0.010

< 0.010 u
< 0.010 U
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

Decachlorobiphenyl
Tet rachlorometaxvlene

81.5t
72.02

FORM I



ORGAI'IICS AI{AIYSIS DATA SHEET
PCB by @,/E@ Method SW8082
Page 1 of 1

Lab Sample ID: UK03E
LIMS ID: L2-3482
Matrix: Water
Data Release Authorized:
Reported : 03 / 08 /1.2

Date Extracted: 03/02/12
Date Analyzedz 03/01 /!2 15225
Instrument,/Analyst : ECDT /4;19
GPC Cleanup: No
Sul-fur CJ-eanup: Yes

CAS Nulber

aANALYTTCAL (Jn
RESOURGES\7
INCORPORATED

Samp]-e ID: RM-ld{-S (a) -O22AL2
SAIvtPLE

Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/12

Date Received: 02/29/72

Samp1e Amount: 1000 mL
Final- Extract Vo]ume: 0.50 mL

Dilution Factor: 1.00
Sil-ica Gel: Yes

Aci-d Cleanup: Yes

RL ResultAnalyte

1267 4-1.I-2
53469-21,-9
126'72-29-6
11097-69-1
11096-82-s
Ll_ruq-26-z
11141-16-5

Arocl-or l-01-6
Aroclor L242
ArocLor 1248
Arocl-or 1254
ArocLor L260
Aroclor l22I
Aroclor 1232

0.010
0.010
0.010
0.010
0.010
0.010
0.010

< 0.010 u
< 0.010 u
< 0.010 u
< 0.0i.0 u
< 0.010 u
< 0.010 u
< 0.010 u

Reported in pg/L (ppb)

PCB Surrogate Recovery

Decachl-orobiphenyl
Tet rachlorometaxyl ene

r02z
75.22

FORM I



Alsbfisrb@
INCORPORATEDORGAI{ICS A}IATYSIS DATA SHEET

PCB by GCIECD Method Sw8082
Page 1 of 1

Lab Sample fD: MB-030212
LIMS ID: 1-2-3418
Matrix: Water
Data Release Authori-zed:
Reported: 03/08/12

Date Extracted: 03/02/12
Date Anal-yzed: 03/01/L2 12:37
Instrument/Analyst : ECDT/AAR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber

Sample ID: MB-030212
METHOD BI,A}IK

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date SampJ-ed: NA

Date Received: NA

SampJ-e Amount:
Final- Extract Volume:

DiLution Factor:
Silica Gel:

Acld CJ-eanup:

RLAnalyte

1000 mL
U.5U ML
1.00
Yes
Yes

Resu].t

1267 4-LL-2
53469-2L-9
L261 2-29- 6
11097-69-1
rruto-dz-J
L]-L04-28-2
1114 1- 16- 5

Arocl-or
Arocl-or
Arocl-or
Arocl-or
Arocl-or
Aroclor
Arocl-or

101 6
rz4 z
rz.t6
L254
L260
L22L
L232

Reported in pg/L (ppb)

PCB Surrogate Recovery

0.010
0.010
0.010
0.010
0.010
0.010
0.010

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

Decachl-orobiphenyl
Tetrachlorometaxvl- ene

1118
72.82

FOR}I I



arsffisrb@
INCORPORATED

sw8082/PCB WATER SURROGATE RECOVERY StMIIARY

Matri-x: Water

Client ID

Af Danar# \ra. rlKo3-Landau Associatesvv r\vl/vr

Project: Port of Tacoma-Kaiser
118032.020

DCBP TCMX TCId(
LCL-UCL t REC LCL-UCL TOT OUT

DCBP
T REC

MB-030212
LCS-0302L2
LCSD-030212
RM-MW-8 (s) -022872
RM-MW-4 (s) -022872
RM-MW-7 (s)-022812
RM-MW-3 (s) -022812
RM-MW-5 (s) -022812

1118* 32-108
113?* 32-108
1098* 32-108
1078 19-111

94.5? 19-111
95.0? 19-111
ur..56 J_y-J_l_I
r02z 19-111

12 -8* 31-100
73.8t 31-100
17.02 31-100
71.08 21-100
73.08 21-100
75.5? 21-100
12 .02 21.-1.00
75.22 21-100

1
1

1

n

0

Log
Prep Method: SW3510C

Number Range; 12-3478 to I2-3482

Paqe 1 for UK03
FORXv!-II SW8082



trsbfisrb@
INCORPORATEDORGA}IICS AT.IAI.YSIS DATA SHEET

PCB by GCIECD r4ethod SW8082
Page 1 of 1

Lab Sample ID: LCS-030212
LIMS ID: 12-3478
Matrix: Water A,71Data Release Authorized: /0
Reportedz 03/08/12

Date Extracted LCS/LCSD: 03/02/1,2 Sample Amount LCS: 1000 mL
LCSD: 1000 mL

Date Analyzed LCSI 03/0"7/12 12t58 Final Extract Vo]ume LCS: 0.50 mL

Samp1e ID: LCS-030212
LCS/LCSD

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

II80s2.020
Date Sampl-ed: NA

Date Recei-ved: NA

LCSD: 03 / 07 /1.2 13:1.9
Instrument/Analyst LCS: ECDT/AAR

LCSD: ECDT/AAR
GPC Cleanup: No
Sulfur Cl-eanup: Yes

Analyte

LCSD: 0.50 nL
Dil-ution Factor LCS: 1 . 00

LCSD: l- . 00
Sil-ica Gel-: Yes

Acid Cleanup: Yes

Spike LCS Spike LCSD
LCS Added-LCS Recov€ta' IJCSD Added-LCSD RscovetA' RPD

Aroclor 1016
Aroclor L260

0. 041 0. 050 82 .0* 0 . 043 0. 050 86. 0t 4 . 8r
0.058 0.0s0 l.l_6t 0.0s6 0.050 L1.2* 3.sr

PCB Surrogate Recovery

Decachlorobiphenyl
LCS LCSD

1138 109U
Tetrachlorometaxyl-ene 73.8? 11 .02

Resul-ts reported in pg/L
RPD calcul-ated using sample concentrations per SW846.

FOR}! III



firs3ffSrb@
INCORPORATEDORGA}IICS A}TATYSIS DATA STIEET

volatites by Purge & Trap GclMs-ldethod SW8260c-sIM Samp]'e ID: RM-MW-8 (el-O228L2
Page 1 of 1

Lab Sample ID: UK03A
LIMS IDt L2-3478
Matrix: Water
Data ReLease Authori-zed:
Reported: 03/02/1.2

Instrument/Analyst : NT7 /PKC
Date Anal-yzed: 03/0I/12 1.2225

SAI"!PIJE

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/1,2

Date Recei-ved: 02/29/12

Samp1e Amount: 10.0 mL
Purge Vol-ume: 10.0 mL

CAS Nunber Arralyte RJ, Result A

75-0L-4 Vinyl Ch.l-oride 0.020 < 0.020 U

Reported in pgll, (ppb)

VoJ.atiLe Surrogate Recoveel

d4-1,2-Dichl-oroethane 1138

EORM I



trsifisrb@
INCORPORATEDORGA}IICS A}IAIYSIS DATA SHEET

Volatilee by Purge & Trap GClMS-Mathod SW8250C-SIM Sanple ID: R!{-tt}r-4 |s|-O228L2
Page 1 of 1

Lab SampJ-e ID: UK03B
LIMS ID z l2-34'l 9 .,
Matri-x: Water /4
Data Release Authorized, A
Reported z 03/02/1.2

Instrument/Analyst : NT7/PKC
Date Anal-yzed: 03/01,/12 1,2:52

SAI4PI,E

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/1.2

Date Received: 02/29/1,2

Sample Amount: l-0.0 mL
Purge VoLume: 10.0 mL

CAS Nunber Analyte RI Result O

15-0L-4 Vinyl Chl-oride 0.020 < 0.020 U

Reported in pgll, (ppb)

VoJ.atil,e Surrogate Recoverar

d4-L,2-Dichloroethane 1108

FORI4 I



Arsiffsrb@
INCORPORATEDORGA}IICS ANAIYSIS DATA SITEET

Volatiles bry Purge & Irap GclMlt-Method SW8260C-SIM SampJ.e ID: RDI-I4I[-A (el-O22SL2
Page 1 of 1

Lab Sample ID: UK03B
LIMS ID: L2-3479
Matrix: Water A
Data ReLease Authorized,:/ v
Reported: 03/02/12

Instrument/Analyst : NT7/PKC

T.TATRIX SPIKE

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/12

Date Received: 02/29/12

Sampl-e Amount: 10. 0 mL
Date Ana]-yzed: 03/01,/72 l-3:19 Purge Vol-ume: 10.0 mL

CAS Nunber Analyte RL Resu]-t A

75-01-4 Vinyl- Chloride 0.020

Reported in pg/L (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichl-oroethane 103t

FOR!! I



trsbffs*@
INCORPORAIED

Volatiles by Purge t Trap GclMSl-ldethod SW8260C-SIM SanpJ.e ID: RM-M9I-A |pl-O228L2
ORGA}IICS AIIALYSIS DATA STIEET

Page 1 of 1

Lab Sample ID: UK03B
LIMS IDz ]2-3479
Matrix: Water 4?
Data Rel-ease Authorized,: y'U
Reported: 03/02/1.2

Instrument/Anal-yst : NT7/PKC
Date AnaLyzed: 03/01-/12 ]-3:46

I'IATRIX SPIKE DUP

QC Report No: UKO3-Landau Associ-ates
Project: Port of Tacoma-Kaiser

r.18032.020
Date Sampled: 02/28/I2

Date Received: 02/29/12

Sample Amount: 10.0 mL
Purge Vol-ume: 10 . 0 mI,

CAS Nunber Anal-yte RL Reeult A

75-01-4 Vinyl Chl-oride 0.020

Reported in Vq/L (ppb)

VoLatile Surrogate Recoverlz

d4-L,2-Dichl-oroethane I02Z

FORM I



ANALYTToAL (Gl
oRGANrcs Ar.IArysrs DA'A 'HEE* ft=""3"'J""fftY
Volatilee by Purge & Trap GclMS-f'lethod SW8260C-SIM Sample ID: Rt'I-t{gf-?(s}-O228L2
Page 1 of 1

Lab Sample ID: UK03C
LIMS ID: 12-3480
Matrix: Water
Data Re]ease Authorized:

SAIVTPLE

QC Report No: UKO3-l,andau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/72

Reported: 03/02/12 Date Recej-ved: 02/29/12

Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Anal-yzed: 03/0L/12 1,4212 Purge Vol_ume: L0.0 mL

CAS Nunber Analyte RL Result A

75-01-4 Vinvl Chl-oride 0.020 < 0.020 U

Reported in pg/L (ppb)

Volatile Surrogate Recovery

d4-l-,2-Dichl-oroethane 113t

FORI'I I



firsif;srb@
INCORPORATEDORGAI.IICS ANALYSIS DATA SHEET

Volatiles by Purge t Trap GclMSt-ldethod SW8260C-SIM Sample ID: RM-!!lf-3 {.s}-O228L2
Page 1 of 1

Lab Sample ID: UK03D
LIMS lDz L2-348L
Matrix: Water
Data Rel-ease Authorized:
Reported: 03 / 02 / L2

Instrument/Analyst : NT7/PKC
Date Anal-yzed: 03/O1/1,2 14:39

SA}TPI,E

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

]L8032.020
Date Sampled: 02/28/12

Date Received: 02/29/1,2

Samp1e Amount: 10.0 mL
Purge Vol-ume: 10.0 mL

CAS Nuuber Arralyte RL Result O

15-0I-4 Vinyl Chl-oride 0.020 < 0.020 U

Reported in pgll, (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichl-oroethane 1078

FORM I



Arsifisrb@
INCORPORATEDORGAI.IICS AIiIALYSIS DATA SHEEI

Vo1atiles by Purge & Trap GClMS-liethod SW8260C-SIM Sample ID: RM-l'Ol-S(e) -O228L2
Page 1 of 1

Lab Sample ID: UK03E
LIMS IDz L2-3482
Matrix: Water
Data Release Authorized:
Reported: 03/02/12

Instrument/Analyst : NT7/PKC

SAMPI,E

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/1.2

Date Received: 02/29/72

Sampl-e Amount: 10.0 mL
Date Anal-yzedz 03/07/1,2 15:06 Purge Volume: 10.0 mL

CAS Nuuber Analyte RL ResuJ.t A

75-01-4 Vinyl ChLoride 0.020 < 0.020 U

Reported in pgll, (ppb)

Vo1atile Sunogate Recovety

d4-1-,2-Dichl-oroethane 1108

FORM I



ANr.-_._-. a.
oRcAlrrcs Ar.rAr,ysrs DA'A sHEEr ft="TJ$trY
Volatiles by Purge & Trap GC/MS-r'Ietltod SW8260C-SIM SampJ-e ID: Trip BJ.anks
Page 1 of 1

Lab Sample ID: UK03F
LIMS ID z 12-3483
Matrix: Water
Data Rel-ease Authorized:
Reported: 03 / 02 / 1,2

Instrument/Analyst : NT7/PKC
Date Anal-yzed: 03/01,/1,2 15:33

SAIVIPLE

QC Report No: UKO3-Landau Associates
Drn.iaa+. port of Tacoma-Kaiser

II8032 .020
Date Sampled: 02/28/1.2

Date Received: 02/29/1,2

Sample Amount: 10.0 nL
Purge Volume: 10.0 mL

CAS Nunber Anal.yte RL Result O

75-0L-4 Viny] Chloride 0.020 < 0.020 U

Reported in pgll, (ppb)

Volatile Sunogate Recoverl

d4-1,2-Dichl-oroethane 1118

FORI'I I



ANALYTICALI-7A-

oRcAlrrcs Ar.rArysrs DA'A sHEEr fi,rt"T#J"tfftff
Volatiles by Purge & Trap GclMSl-ldethod SW8250C-SIM Sauple ID: MB-030112
Page 1 of 1

Lab Sample ID: MB-030112
LIMS ID: 12-3478
Matrix: Water
Data Release Authorized:
Reported: 03/02/12

Instrument/Analyst : NT7/PKC
Date Ana}yzed: 03/01,/1,2 10:57

METHOD BI.A}IK

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: NA

Date Received: NA

Sample Amount: 10.0 mL
Purge VoLume: 10.0 mL

CAS Nunber Analyte RL Reeult A

75-01-4 Viny} Chl-orj-de 0.020 < 0.020 U

Reported in pgll, (ppb)

Volatile Surrogate Recoveel

d4-I,2-Dichl-oroethane 108t

FORM I



AlsbnSeb@
INCORPORATED

S}I8260-SIM SURROGAIE RECOVERY SUMIIARY

Matrix: Water

Client ID

Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020

TOT OUT

MB-030112
LCS-030112
LCSD-030112
RM-MW-8 (s) -02281.2
RM-MW-4 (s) -0228L2
RM-MW-4 (s) -022812-MS
RM-MW-4 (s) -02281.2-MSD
RM-MW-7 (s) -02281.2
RM-MW-3 (s) -022872
RM-MW-5 (s) -022812
Trip Bl-anks

1088
]02Z
IO2Z
113I
110 E

10 3t
to2z
113I
107t
110t
111t

n
n
n

0
0
0
0
0
0
0
0

LCS/MB I.IMITS

(18-126)

QC LIMITS

(80-129)(DCE) : d4-1, 2-Dichloroethane

Log
Prep Method: SW5030

Number Range: 72-3478 to 12-3483

Page 1 for UK03
FORM-II S9Y826O-SIM



ANA.-_--. a

oRcAr.rrcs ANArrysrs DA'A sHEEr ft=.TJ$trpvolatiles by Purge & Trap Gclr€-Method SW8260C-SrM Sarnp]-e rD: Lcs-030112
Page 1 of 1 LAB CONTROL SAI'IPLE

Lab Sample ID: LCS-030112
LIMS ID: L2-3478
Matrix: Water
Data Release Authorized:
Reported: 03 / 02 / 1.2

Instrument/AnaJ-yst LCS: NT7/PKC
LCSD: NT7/PKC

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaj-ser

rt8032.o20
Date Sampled: NA

Date Received: NA

Sample Amount LCS: 10.0 mL
LCSD: 10.0 nL

Date Analyzed LCS: 03/0I/L2 1,O:O4 Purge Vo1ume LCS: 10.0 mL
LCSD: 03/01./1.2 10:31 LCSD: 10.0 mL

Spike LCS
Analyte LCS Added-LCS R€cov€ry LCSD Added-LCSD R€covery RpD

Spike LCSD

Viny1 Chl-oride

Reported in pgll, (ppb)

RPD cal-cul-ated using sample concentrations per SW846.

Volatile Surrogate Recovery

0.980 1.00 98.01 1.O2 1.00 1.022 4.0r

LCS LCSD
d4-1,2-Dichl-oroethane ]-022 I02Z

FORM III



Ars5ilSrb@
INCORPORATEDORGAI{ICS AI.TALYSIS DATA SHEET

Volatiles by Purge & Trap GclMS-ldethod SW8260C-SIM Sample ID: RM-I'IW-4(s) -O22AL2
Page 1 of 1

Lab Sample ID: UK03B
LIMS IDz L2-3419
Matrix: Water
Data Release Authorized:

MATRIX SPIKE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaj-ser

118032.020
Date Sampled: 02/28/12

Reported: O3/02/I2 Date Received: 02/29/12

Instrument/Anal-yst MS: NT?/PKC Sample Amount MS: 10.0 mL
MSD: NT7/PKC MSD: 10.0 mL

Date Anal-yzed MS: 03/0L/12 t3:79 Purge Vol_ume MS: 10.0 mL
MSD: 03/01./1,2 13:46 MSD: 10.0 mL

Spike Mtl Spike MSD
Analyt€ Sanlrle MS Added-Mtl R€cow€ta' MSD Added-MSD Recoveaa' RpD

vinyr chloride < 0.020 u 1.04 1.00 104E 1.t-L 1.00 111-8 6.5t

Reported in pg/L (ppb)

RPD cal-cul-ated using sampl-e concentrations per SW846.

FORM III



ORGA}TICS ANAIYSIS DATA SHEET
PlilAs by Low Level SW8270D-SIM GClMft
Page 1 of 1

Lab Sampl-e ID: UK03A
LIMS IDz 72-3418
Matrix: Water
Data Refease Authorized:
Reportedz 03/09/12

Date Extracted: 03/Ol/12
Dat.e Anal-yzed: 03/0'7 /12 ]-4:57
fnstrument/Analyst : NT11/JGR

,^
ANALYTTCAL(Jn
RESOURCES\Z
INCORPORATED

Sample ID: RM-ll9I-8 (s) -O22AL2
SAMPLE

QC Report No: UKO3-Landau Assocj-ates
Project: Port of Tacoma-Kaiser

Event: 118032.020
Date Sampled: 02/28/1.2

Date Received: 02/29/1,2

Sample Amount: 500 mL
Fina] Extract Vofume: 0.5 mL

Dil-ution Factor: 1.00

CAS Nunber Analyte RL Reeu].t

56-55-3 Benzo (a) anthracene 0.010 < 0.010 U
2L8-0I-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo(a)pyrene 0.010 < 0.010 U
193-39-5 Indeno (I,2,3-cd) pyrene 0. 010 < 0. 010 U
53-70-3 Dibenz(a,h)anthracene 0.010 < 0.010 U
TOTBFA Total- Benzofl-uoranthenes 0.020 < 0.020 U

Reported in pg/L (ppb)

SIM Senivolatile Surrogate Recoverl

d10-2-Methylnaphthalene 79.12
d14-Dibenzo (a,h) anthracene 75. 3?

FORM I



ORGA}IICS AI{AIYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: UK03B
LIMS ID: 12-3419
Matrix: Water
Data Release Authorized:
Reported: 03 / 09 / 12

Date Extractedz 03/01,/12
Date Anafyzed: 03/07 /12 L5:26
Instrument,/AnaIyst : NT11/JGR

aANALYTTCAL(Jn
RESOURCESV
INCORPORATED

Sample ID: RM-l'tn-4 |.el-O228t2
SAI{PIJE

QC Report No: UKO3-Landau Associ-ates
Project: Port of Tacoma-Kaj-ser

Event z L18032.020
Date Sampled: 02/28/L2

Date Received: 02/29/1,2

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00

CAS Nunber Analyte RL Result

56-55-3 Benzo (a) anthracene 0.010 < 0.010 U

21,8-0!-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo(a)pyrene 0.010 < 0.010 U
193-39-5 Indeno (I,2,3-cd)pyrene 0.010 < 0.010 U

53-70-3 Dibenz(a,h)anthracene 0.01-0 < 0.010 U
TOTBFA Total BenzofLuoranthenes 0.020 < 0.020 U

Reported in pgll, (ppb)

SfM SenivoJ.atile Surrogate Recovery

d10-2-Methylnaphthal-ene 79.0*
d14-Dibenzo (a,h) anthracene 70. 0E

FORM I



ORGAI{ICS AT.TAIYSIS DATA SHEEI
PtiLAs by Low Level S}I8270D-SIM
Paqe 1 of 1

aANALYTTCAL (lr|
RESOURCES\z
INCORPORATED

Sample ID: RX't-l{W-4 (e) -O228L2
I'IATRIX SPIKE

QC Report No: UKO3-Landau Assoclates
Project: Port of Tacoma-Kaiser

Event: 118032. 020
Date Sampled: 02/28/1.2

Date Received: 02/29/L2

Sample Amount: 500 mL
Final- Extract Vofume: 0.5 mL

Di]ution Factor: 1.00

RL Resul-t

cclllsr

Lab SampJ-e ID: UK03B
LIMS IDz L2-34'79
Matrix: Water
Data Release Authorized:
Reported: 03 / 09 / 12

Date Extracted: 03/01,/12
Date Anal-yzed: 03/O'7 /L2 L5:56
Instrument/Analyst : NTI-1/JGR

CAS Nuuber Analyte

K

5 6-5 5-3
2L8-Or-9
50-32-8
1 93-3 9-5
53-70-3
TOTBFA

0.010
0.010
0.0r.0
0.010
0.010
0.020

Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (I ,2,3-cd) pyrene
Dibenz (a, h) ant.hracene
Total- Benzof l-uoranthenes

Pcnarf ad i n rrn /T. /nnh\r\ePv! usu rrr FrYl ! \PPp I

SIM Semivolatile Surrogate Recoverl

d10-2-MethyJ-naphthalene 80.7E
d14-Dibenzo (a,h) anthracene 84 . 3?

FOR}I I



ORGANICS A}iIAIYSIS DATA SHEET
Pti[As by Low Leve]. SW8270D-SIM GClMtl
Page 1 of 1

Lab Sample ID: UK03B
LIMS ID: 12-3419
Matrix: Water 4,
Data Rel-ease Authorized: rt
Reported z 03 / 09 / 1-2 //'

Date Extracted: 03/01/12
Date Analyzed: 03/01/L2 1-6:26
f nstrument/Analyst : NT11 /JGR

CAS Nunber Analyte

aANALYTTCAL (An
RESOURCES\Z
INGORPORATED

SaupJ-e ID: RM-MIII-A (s) -O228L2
MATRIX SPIKE DUPLICATE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

Event z 1-L8032.O2O
Date Sampled: 02/28/1,2

Date Received: 02/29/1,2

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

56-55-3
z LtJ-U r- Y

50-32-8
1 93- 3 9-5
53-70-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.020

Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Tndann/1 2 ?-nA\\LtLrJ -*/pyrene
Dj-benz (a, h) anthracene
Total- Benzof l-uoranthenes

Pannrl- orl i n rrn /T /nnlr \r\sPv! u su rrr PY / ! \ PPU ,,

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 82.02
d14-Dibenzo (a,h) anthracene 86. 0t

FORX"! I



ANAI\rTr^^r a,=$LH;bg
ORGAIrICS AI{ALYSIS DATA SHEET TNCORpORATED
PtrIAs by Low Level SW8270D-SIM GClMSl Samp]e ID: RDl-l4l-7(e)-O22AL2
Page 1of1 SAMPLE

Lab Sample ID: UK03C QC Report No: UK03-Landau Associates
LIMS IDt 12-3480 - Pra-iaa+' Dnrt- ^r Tacoma-Kaj-ser
Matrix: water h --;+;;;' 

iiao:ilozo
Data Release Authorj-zed: ,( Date SampJ-ed: 02/28/12
Reported: 03/09/1.2 ' Date Received: 02/29/1,2

Date Extracted: 03/0I/I2 Sample Amount: 500 mL
Date Anal-yzed: 03 / 01 / 12 1,6:55 Fj-nal- Extract Vo]ume : 0 . 5 mL
Instrument/Analyst: NT11/JGR Dilution Factor: 1.00

CAS Nunber Anal.yte RL ReguJ't

56-55-3 Benzo (a) anthracene 0.010 < 0.010 U
21-8-0L-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo (a) pyrene 0.010 < 0.010 U
193-39-5 Indeno (L,2,3-cd) pyrene 0 . 010 < 0 . 010 U
53-70-3 Dibenz (a, h) anthracene 0.010 < 0.010 U
TOTBFA Total- Benzofl-uoranthenes 0.020 < 0.020 U

Reported in pgll, (ppb)

SIM Semivo1atile Surrogate Recovery

d10-2-Methylnaphthalene 76.72
d14-Dibenzo (a, h) anthracene 67.3?

FOR!! I



ORGAI{ICS AI.IAIYSIS DATA SHEET
PtrLAs by Low Leve]. SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: UK03D
LIMS ID: L2-348]-
Matrix: Water
Data Rel-ease Authorized:
Reported z 03 / 09 /1.2

Date Extracted: 03/OI/1,2
Date Analyzed: 03/07 /1-2 1.1;25
Instrument/Analyst : NT11/JGR

aANALYTTCAL(JDl
RESOURCES\Z
INCORPORATED

Samp]-e ID: RM-W-3 (s) -O228L2
SAI'{PLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaj-ser

Event: 118032.020
Date Sampled: 02/28/12

Date Received: 02/29/12

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

CAS Nunber Analyte RL Resu].t

56-55-3 Benzo(a)anthracene 0.010 < 0.010 U

278-0L-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo(a)pyrene 0.010 < 0.010 U

193-39-5 Indeno (1.,2,3-cd) pyrene 0 . 010 < 0. 010 U

53-70-3 Dibenz(a,h)anthracene 0.010 < 0.010 U

TOTBFA Total- Benzofl-uoranthenes 0.020 < 0.020 U

Reported in pgll, (ppb)

SIM Senivolatile Surrogate Recoverl'

d10-2-Methylnaphthalene 74.72
d14-Dibenzo (a,h) anthracene 61. 7?

EOR!{ I



ORGA}IICS AT.TAIYSIS DATA SHEET
PIIAs by Low LeveJ. SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: UK03E
LIMS IDz 12-3482
Matrix: Water
Data Release Authori-zed:
Reported: 03 / 09 / 12

Date Extracted: 03/01,/1,2
Date Anal-yzed, 03/07 /12 1-7:55
Instrument/Analyst : NT11/JGR

a,ANALYTICAL TJIA
RESOURCES\Z
INCORPORATED

Sauple ID: RIvt-MiI-S (s) -O228L2
SAMPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

Event: 118032.020
Date Sampled: 02/28/L2

Date Received: 02/29/1,2

Sample Amount: 500 mL
Fina] Extract Vo]ume: 0. 5 mL

Dilution Factor: 1.00

CAS Nunber Anal-yte RL Result

56-55-3 Benzo(a)anthracene 0.010 < 0.010 U

218-01-9 Chrysene 0.010 < 0.010 U

50-32-8 Benzo (a) pyrene 0.010 < 0.010 U

193-39-5 Indeno(1.,2,3-cd)pyrene 0.010 < 0.010 U

53-70-3 Dj-benz(a,h)anthracene 0.010 < 0.010 U

TOTBFA Total- Benzofl-uoranthenes 0.020 < 0.020 U

Reported in pg/L (ppb)

SIM Senivolatile Surrogate Recoverl

d10-2-MethyJ-naphthal-ene 17."12
d14-Dibenzo (a,h) anthracene 68 . 0%

FOR!! I



ORGANICS A}IATYSIS DATA SHEET
PNAg by Low Level SW8270D-SIM cClMSt
Page 1 of 1

Lab Sample ID: MB-030112
LIMS ID: L2-3479
Matrix: Water n
Data Rel-ease Authorized z ,fQ
Reportedt 03/09/72

Date Extracted: 03/01,/12
Date AnaLyzed: 03/01 /L2 L2:58
lnstrument/Analyst : NT11/JGR

CAS Nuuber Analyte

aANALYTTCAL (td
RESOURCES\7
INCORPORATED

Sample ID: MB-030112
METHOD BLATIK

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

Event: 118032.020
Date Sampled: NA

Date Received: NA

Sample Amount:
Final Extract Vol-ume:

Dil-ution Factor:

500 mL
U.5 ML
'l nn

Result

s 6-55- 3
z L6-U r- Y

50-32-8
1 93- 3 9-5
53-70-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Total- Benzof luoranthenes

Pannrt- arl i n rrn /T. /nnl.r\uvv +rr F4Y / ! \P-tav,

SIM Semivolatile Surrogate Recovery

d10-2-MethylnaphthaLene 74.32
d14-Dibenzo (a,h) anthracene 68. 3?

FORI'{ I



f,Isbff:rb@
INCORPORATED

SIM SW827O ST'RROGATE RECOVERY SUMI{ARY

Matrix: Water

C].ient ID

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

]18032.O20

TOT OUT

RM-MW-8 (s) -022812
MB-030112
LCS-030112
LCSD-030112
RM-MW-4 (s) -022812
RM-MW-4 (s) -022812
RM-MW-4 (s) -0228L2
RM-MW-7 (s) -022812
RM-MW-3 (s) -0228]-2
RM-MW-5 (s) -0228L2

19.12 75.3?
1 4.32 68.38
80.3? 84 .3?
81.7? 83.7?
79.0t 70.0t
80.7? 84.3t
82.O2 86.0?
7 6.12 67.3?
'7 4.7Z 6L.1Z
71 .72 68.0?

0

0
0
0

0
0
0
0

QC LIMITS

( 30-104 )

(23-13s)

L2-3482

MS
MSD

(MNP) : d10-2-Methylnaphthal-ene
(DBA) : d14-Dibenzo (a,h) anthracene

LCS/MB LIMITS

(34-104)
(36-L24)

Prep Method: SW3510C
Log Number Range: I2-34'l 8 Lo

for UKO3
FORM-II srM sw8270



ORGAI.IICS ANAIYSIS DATA SHEET
PliLAs by Low Level SW8270D-SIM GClMSi
Page 1 of 1

Lab Sampl-e ID: LCS-030112
LIMS ID: 12-3419
Matrix: Water
Data Release Authorized:
Reportedt 03/09/1,2

LCSD: 03/01 /L2 13:51
Instrument/Analyst LCS: NT11/JGR

LCSD: NT11/JGR

Analyte

aANALYTTCAL(h
RESOURCESV
INCORPORATED

Sauple ID: LCS-030112
LAB CONTROL gAl'{PLE

QC Report No: UKO3-l,andau Associates
Project: Port of Tacoma-Kaj-ser

Event: 118032.020
Date Sampled: NA

Date Received: NA

Sampl-e Amount LCS: 500 mL

LCSD: 0.50 mL
Dil-ution Factor LCS: l- . 00

LCSD: 1.00

Spike LCS Spihe LCSD
tCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Date Extracted LCS/LCSD. 03/0L/12
LCSD: 500 mL

Date Analvzed LCS: O3/O'7/12 1,3:28 Final Extract Volume LCS: 0.50 mL

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
TotaI Benzofluoranthenes

RPD cal-cuLated using sampl-e concentrations per SW846.

SIM Senivolatile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthal-ene 80.38 81.7?
d14-Dibenzo(a,h)anthracene 84.3? 83.7?

0.268 0.300 89.38 0.261, 0.300 87.01 2.62
0.268 0.300 89.31 0.264 0.300 88.01 1. sr
0. 163 0.300 s4.3r 0.L20 0.300 40.0* 30.48
0.239 0.300 79.72 0.23s 0.300 78.3* 1_.'tZ
0.23t 0.300 11 .oz 0.232 0.300 77 .32 0. 4r
0. 604 0. 600 r_01t 0. 61r- 0. 600 1Q2z t.2z

Reported in pgll, (ppb)

FORM III



ORGANICS AI{AI,YSIS DATA SHEET
PtiIAs by Low Level- SW8270D-SIM GClllSl
Page 1 of 1

Lab Sample ID: UK03B
LIMS ID: ]-2-3479
Matrix: Water
Data ReLease Authorized:
Reported: 03/09/L2

MSD: 03/01/L2 ).6:26
Instrument/Ana]yst MS : NT11/JGR

MSD: NT11/JGR

AnaJ-yte

aANALYTTCAL (JJn
RESOURCES\Z
INCORPORATED

SanpJ"e ID: RM-MII-4 (s) -O228L2
MATRIX SPIKE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaj-ser

Event: 118032.020
Date Sampled: 02/28/12

Date Received: 02/29/12

Date Extracted MS/MSDz 03/0I/L2 Sampl-e Amount MS: 500 mL
MSD: 500 mL

Date Analyzed MS: 03/0'7/12 15256 FinaL Extract Volume MS: 0.50 mL
MSD: 0.50 mL

Di]ution Factor MS: 1.00
MSD: 1.00

Spike Mtl Spike MSD
Sauple l,ts Added-Mtl R€cov€ry MtlD Added-MSD Recovery RPD

Benzo (a) anthracene < 0.0100 U 0.27 4 0.300 91.3t 0.27I 0.300 90.3E 1. 1t
Chrysene < 0.0100 U Q .264 0.300 88. 0t 0.263 0.300 8'7 .'tZ 0. 4t
Benzo(a)pyrene < 0.0100 U 0.182 0.300 60.7t 0.172 0.300 57.3? 5.6t
Indeno (1,2,3-cd) pyrene < 0.0100 U 0.230 0.300 76.12 0.237 0.300 79.0t 3.0S
Dibenz (a, h) anthracene < 0. 0100 U 0.233 0.300 77 .1* 0.239 0.300 79.7\ 2.5*
Total Benzofluoranthenes < 0. 0200 U 0.591 0.600 98.5t 0. 595 0. 600 99.22 0.7t

Reported in pglL (ppb)

RPD calculated using sample concentratj-ons per SW846.

FORM III



ORGAI{ICS AI{ALYSIS DATA SHEET
TOTAI DIESEL RANGE IIYDROCARBONS
NWTPHD by GClFID-Silica and Acid Cleaned QC Report No:
Page 1of1 Project:
Matrix: Waler

Data Refease Authorized:N
Reported:. 03/06/12

Extraction Analysis EE\/
Date Date DL Range,/Surogate RL

ANALYTTGAL@
RESOURCES \!Z
INCORPORATED

UKO3-Landau Associates
Port of Tacoma-Kaiser
LL8032 .020

ResultARI ID Sample ID

UKO3A RM-MW-8 (s)-022812 03/0I/72
L2-3418 HC ID: ---

UKO3B
1t-?A1o

03/05/L2
FID4A

03/05/12
FID4A

03 / 05 /12
F]D4A

03/05/L2
FID4A

03/05/1.2
F]D4A

< 0.10
< 0.20
86.0?

< 0.10
< 0.20
86.'7eo

< 0.10
< 0.20
82 .92

< 0.10
< 0.20
85.8?

< 0.10
< 0.20
8'7.22

< 0.10
< 0.20
87 .6eo

03/05/12 1.00
FID4A 1.0

f)i aqal Prnaa
Nt^TAr ttl I kind6
n-tTarnhanrrl

Fti aqal R:nna
Mnl-nr t^ti l Panaa
n-Tarnhonrr'l

Di oqal Panno
Mai-ar f)i I Rrnaa
n-tlornl-ranrr'l

F)i aeal Rrnco
Mnfar Oi l Prnao
a-tFornhanr; l

F)i oea l R:nao
MnJ.nr Oi I R:nco
a-Tarnhanrr'l

F)i aqal Prnna
Mal-nr Oi I Prnra
n-.|rarnhanrr'l

0.10
0.20

U

U

U

U

U

U

U

U

U

U

U

U

MB-O30112 Method Bl-ank
IZ-54 IJ HU IU: ---

03/07/1,2

RM-MW-4 (s) -022812 03/0I/12
HC ID: ---

1.00
1.0

1.00
1.0

r.00
1.0

0.10
0 .20

UK03C RM-MW-7 (s) -02281,2 03/01/12
12-3480 HC ID: ---

UKO3D RM-MW-3 (s) -02281,2 03/07/12
rz-J46I tlu t_U: ---

UK03E RM-MW-5 (s) -022812 03/07/12
LZ- 5qd Z flU l- U, ---

0.10
o.20

1.00
t_.0

1.00
1.0

0.10
0.20

0.10
0.20

0.10
o.20

Reported in mgll, (ppm)

EFV-Effective Final Vol-ume in mL.
Dl-Dilution of extract prior to analysis.
Rl-Reporting linit.
F\i acal r.n^6 -rrlntltatiOn On tOtal neaks .i n f he rrndo f ram f-1C tO C24.r qrrYv

Motor Oil range quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resul-ts of organics or additional hydrocarbons in
ranges are not identifiabl-e.

FORM I



fi:s:fiSrb@
INCORPORATED

CLEAIIED TPHD SURROGATE RECOVERY SI]M!{ARY

Matrix: Water

(oTER) n-Tarnhanrrl

C].ient ID

of- Rannri- Irla. ttKo3-Landau ASSOCiateS
Project: Port of Tacoma-Kaiser

1,78032.020

OTER TOT OUT

RM-MW-8 (s) -022872
MB-030112
LCS-030112
LCSD-030112
RM-MW-4 (s) -0228L2
RM-MW-4 (s) -022812
RM-MW-4 (s) -022812
RM-MW-7 (s) -022812
RM-MW-3 (s) -022872
RM-MW-5 (s) -02281,2

Log

LCS/I€ LIMITS

( s0-1s0 )

0
0
0
0
0
0
0
0
0
0

QC LIMITS

( s0-150 )

MS
MSD

86.0%
86.72
92.82
94 .4eo
82 .92
91.0?
92 .0e"
85.8%
81.22
8'7 .62

Prep Method: SW3510C
Number Ranse:. 1-2-3478 Lo L2-3482

Page 1 for UK03
FORM-II TPIID



arsfisrb@
ORGANICS AI{ALYSIS DATA SHEET INCORPORATED
t{w:tPItD by cClFID-Sitica and Acid C]-eaned Sample ID: RM-t4l-4 (s) -O228L2
Page 1of1 MS/MSD

Lab Sample ID: UK03B QC Report No: UKO3-Landau Associates
LIMS ID: 12-347 9 Project: Port of Tacoma-Kaiser
Matrix: Water 118032 . 020
Data Rel-ease Authori zed, \N/ Date Sampled: 02 / 28 / 1,2

Reportedz 03/06/12 Date Received: 02/29/12

Date Extracted MS/MSD: 03/01,/1,2 Sample Amount MS: 500 mL
MSD: 500 mL

Date Anal-yzed MS:. 03/05/12 13:05 Final- Extract Volume MS: 1.0 mL
MSD: 03/05/1,2 13:29 MSD: 1.0 mL

Instrument/Analyst MS: FID/MH Dil-ution Factor MS: 1.00
MSD: FID/MH MSD: 1.00

Spike Mtl Spike !!SlD
Range Sample !!Sl Added-Mll Recovery tlSD Added-MSD Recowery RPD

Diesel

a-Tarnhanrrl

Results reported in mqlT,
RPD cal-cul-ated using sample concentrations per SW846.

< 0.10 2.48 3.00 82.'tZ 2.53 3.00 84.3? 2.02

TPHD Surrogate Recoveel

MS MSD
9r_.0? 92.02

FORM III



Ars5fiSrb@
INCORPORATEDORGANICS A}IALYSIS DATA SHEET

NWTPHD by GClFID-Silica and Acid Cleaned
Page 1 of 1

Lab Sample ID: LCS-030112 QC
LIMS ID: L2-34'79
Matrix: Water
Data Release Authorized, ^\\;1"1
Reported : 03 / 06 / 72

Date Extracted LCS/LCSD z 03/01,/1,2

Date Analyzed LCS: 03/05/12 11:05
LCSD: 03/05 /1,2 1.1,229

Instrument/Analyst LCS: FID/MH
LCSD: FID/MH

SampJ.e ID: LCS-030112
LCS/LCSD

Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/L2

Date Received: 02/29/!2

Sample Amount LCS:
LCSD:

Final- Extract Volume LCS:
LCSD:

Difution Factor LCS:
LCSD:

Spike
LCSD Added-LCSDRange

Spike LCS
LCS Added-LCS Recovery

500 mL
500 mL
1.0 mL
1.0 mL
1.00
1.00

LCSD
Recovery

Diesel 2.58 3.00 86.08 2.61 3.00

TPHD Surrogate Recovery

a-Tarnhanrrl

Resul-ts reported in mg/L
RPD calcul-ated using sample concentrations per SW846.

87.0? r.2z

LCS LCSD
92.8e" 94.4e"

FORM III



tlsbfisrb@
INCORPORATED

TOTAI. DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

Matrix: Water
Date Received:

AR] ID

02/29/12

urrent' tu

ARI Job: UK03
Prni ecf . Pnrf qf

L1"8032.

Samp
tunt

Tacoma-Kaiser
020

Final Prep
Vol- Date

12-3478-UKO3A
L2-3419-030112MB1
12-3479-030112LCS1
L2-3479-030112LCSD1
1,2-3419-UKO3B
L2-341 9-UK03BMS
L2-3 419-Ur(O 3BMS D
12-3480-Ur(O3C
L2-34 8 1-UKO3D
L2-34 82-Ur(O3E

RM-MW-8 (s) -022812
Method Blank
Lab Control
!a! vvlrL!vI uuP

RM-MW-4 (s) -022812
RM-MW-4 (s) -02281,2
RM-MW-4 (s) -0228L2
RM-MW-7 (s) -022812
RM-MW-3 (s) -022812
RM-MW-5 (s) -022812

500 mL
500 mL
500 mL
500 mL
500 rnl,
500 mL
500 mL
500 mL
500 mL
500 mL

1.00 nL
1.00 mL
1.00 mL
1.00 nL
1.00 mL
I. UU ML
1.00 mL
1.00 mL
1.00 mL
1.00 mL

03/0r/12
03/or/t2
03/01,/1,2
03/01,/L2
03 / 0r /1,2
03 / 0L /12
03/0L/L2
03/0r/1.2
03/0r/12
03/01/12

Diesel Extraction Report



INORGAI{ICS ANALYSIS DATA SHEET
TOTAI METAIS
Paqe 1 of 1

ANALYTTCAb@

ff."3#Jot*'=o

Sample ID: RM-t'trI-8 (s) -022812
SAIVIPLE

Lab Sample ID: UK03A QC Report No: UKO3-Landau Associates
LIMS IDz 12-34'78 Proiect: Port of Tacoma-Kaiser
Matrix: water /n 4 / 1,rlo32.o2o
Data Release Authorized r\lN/ Date Sampled: O2/28/I2
Reported: 03/08/12 I/" Date Received: 02/29/12

\-/

Prep Prep Arralysis Analysis
!!eth Date Method Date CAS Nunber Analyte RL 1ulgt/L A

200.8 03/02/1,2 200.8 03/05/72 7440-38-2 Areenic
200.8 03/02/1,2 200.8 03/01/1,2 7440-41-3 Chromium
200.8 03/02/1.2 200.8 03/05/12 7440-50-8 Copper
200.8 03/02/12 200.8 03/05/L2 1 439-92-1. Lead
7 41OA 03/02/1.2 1 410A 03/06/12 7 439-91-6 Mercury
200.8 03/02/72 200.8 03/05/1,2 1440-66-6 Zinc

U-Analyte undetected at given RL
Rl-Reporting Limit

U.Z

1

0.5
0.1
n'l

4

0.7
1U

L.2
0.1 u
0.1 u

4U

FORII!-I



INORGAI{ICS AT.IAIYSIS DATA SHEET
TOTAI. METAIS
Page 1 of 1

Lab Sample fD: UK03B
LIMS ID: )-2-3419 l
Matrix: Water N l/
Data Release Authorizedffi
Reportedz 03/08/1,2 lI

ANALYTICAL TflA
RESOURCES \Y
INGORPORATED

Sanple ID: RM-I'1W-4 (s) -O22Al2
SAI"IPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

I).8032 .020
Date SampJ-ed: 02/28/12

Date Received: 02/29/1,2

Prep Prep Analysis Analysis
Meth Date Mettrod Date CAS Nuulrer Analyte Rt 1u1gt/L A

200 .8 03 / 02 / 1,2 200 .8 03 / 05 / 1,2 7 440-38-2 Arsenic
200.8 03/02/L2 200.8 03/05/72 7 440-47-3 Chromium
200.8 03/02/1,2 200.8 03/05/1,2 7440-50-8 Copper
200.8 03/02/12 200.8 03/05/1,2 1 439-92-1 Lead
1 4'l0A 03/02/12 1 410A 03/06/12 1 439-97-6 Mercury
200.8 03/02/12 200.8 03/05/1,2 7440-66-6 Zj-nc:

U-Analyte undetected at given RL
Rl-Reporting Limit

0.2 0.7
nEntrrr
0.5 3.2
0.1 0.1 u
0.1 0.1 U

4 L48

FORM-I



INORGA}IICS A}IAIYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: UK03B
LIMS ID: 12-3419 1,.
Matrix: Water l][\{Data Release Authorized,li'/ Yt)
Reported: 03/08/1-2 t{ 

)
v

ANALY1qAL A
RESOURCESV
INCORPORATED

Sample ID: RM-l'tl{-A (s) -O228t2
DUPLICATE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Samp]ed: 02/28/12

Date Received: 02/29/12

I'IATRIX DUPLICATE QUAIITY CONTROL REPORT

Analyais Control
Arralyte t{ethod Sample Duplicate RPD Linit A

Arsenic 200.8
Chromium 200.8
Copper 200.8
Lead
Zj-nc

200.8
200.8

o.'7
0.5 u
5-Z
0.1 u
148

0.1 0.08 +/- 0.2 L
0.5 U 0.0E +/- 0.5 r
3.3 3.1? +/- 202
0.1 U 0.0t +/- 0.I L
149 0.78 +/- 202

Reported in pgl1,

*-Control Limit Not Met
L-RPD Invalid, Limit : Detection Limit

FORM-VI



INORGA}TICS AI.IAIYSIS DATA SHEET
TOTA]. METAIS
Page 1 of 1

Lab Sampl-e ID: UK03B
LIMS ID: 12-3419
Matrix: Water
Data Refease Authorized
Reported:. 03/08/L2

ANALYTICALIa:
RESOURCES! \W
INCORPORATd

SanpJ-e ID: RS{-t'11{-4 (el -O228L2
I'IATRIX SPIKE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

L]-8032.O20
Date Sampled: 02/28/12

Date Recei-ved: 02/29/12

T'TATRIX SPIKE QUAIITY CONTROL REPORT

Analyte
Analyeis
Method SanpJ-e Spike

Spike
Added

t
Recovery o

Arsenic
Chromium
Copper
Lead-
Ma rnrr rrr

Zinc

200.8
200.8
200.8
200.8
7470A
200.8

0.690
0.500 u
3.23

0. 100 u
0. 100 u

148

25 .0
25.0
25.0
25.O
r_.00
80.0

103?
88.4?
99.5?
95.22
111?

9r.22

26.4
22.7
26. r
z5 .6
1.11

22L

Reported in p9lL

N-Control- Limit Not Met
H-t Recovery Not Applicable, Sample Concentration
NA-Not Applicable, Analyte Not Spiked
NR-Not Recovered

Percent Recovery Limits: 15-1252

Too High

FORI.{-V



INORGAI{ICS AI.IAIYSIS DATA SHEET
TOTAL METAIS
Page 1 of 1

Lab Sample ID: UK03C
LIMS ID: 12-3480
Matrix: Water
Data Release Authorized
Reported : 03 / 08 / L2

ANALYTICALI-7A-
RESOURCEST\$Z
INCORPORATED

Samp1e ID: RM-tfiI-? (s) -O228L2
SAMPLE

QC Report No: UKO3-Landau Assocj-ates
Project: Port of Tacoma-Kaiser

rr8032.o20
Date Sampled: 02/28/L2

Date Received: 02/29/1,2

Prep Prep Analysis Analysis
f'teth Date Dfethod Date CAS Nunber Analyte RL ]uigr/L A

200.8 03/02/12 200.8 03/05/72 7440-38-2 Arsenic
200.8 03/02/12 200.8 03/07 /1,2 1 440-41-3 Chromium
200.8 03/02/1.2 200.8 03/05/1,2 7440-50-8 Copper
200.8 03/02/72 200.8 03/05/1,2 7439-92-L Lead
7410A 03/02/1,2 1410A 03/06/12 '7439-91-6 Mercury
200.8 03/02/12 200.8 03/05/1,2 't44O-66-6 Zj-nc

U-Analyte undetected at given RL
RL-Reporting Limit

0.2 1.6
11U

0.5 9.4
0.1 0.3
0.1 0.1 u

4U

FORM-I



INORGAI{ICS ANAIYSIS DATA SHEET
TOTAT METALS
Page 1 of 1

Lab Sample ID: UK03D
LIMS ID: L2-3481.
Matrix: Water
Data Rel-ease Authoriz
Reported : 03 / AB / 12

ANALYTICALl'Es
RESOURCES \Y
INCORPORATED

Sample ID: RM-l.lFl-3 (s) -O228L2
SAMPI,E

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaj-ser

118032.020
Date Sampled: 02/28/72

Date Received: 02/29/1,2

Prep Prep Analysis Analysis
Meth Date !{ethod Date CAS Nunber Anal.yte RL 1u1gt/L A

200.8 03/02/12 200.8 03/05/1,2 7440-38-2 Arsenic
200.8 03/02/72 200.8 03/07 /12 1440-47-3 Chromium
200.8 03/02/12 200.8 03/05/1,2 7440-50-8 Copper
200.8 03/02/12 200.8 03/05/1,2 1439-92-1, Lead
1 410A 03/02/12 1 470A 03/06/1,2 7 439-91-6 Mercury
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zi,nc

U-Analyte undetected at given RL
Rl-Reporting Limit

0.2 0.3
11U

0.5 2.6
0.1 0.1 u
0.1 0.1 u

47

FORM-I



INORGA}IICS A}TIAIYSIS DATA SHEET
TOTAT METAIS
Page 1 of 1

Lab Sample ID: UK03E
LIMS IDz 12-3482
Matrix: Water
Data ReLease Authorized
Reported:. 03/08/12

ANALYTISAL A
RESOURCESV
INCORPORATED

SampJ-e ID: RM-r'fi{-s lel -O22aL2
SAII{PLE

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/12

Date Received: 02/29/12

Prep PleF Analysis Analysis
Meth Date l{ethod Date CAS Nunber Analyte RL Vgt/L A

200.8 03/02/12 200.8 03/05/12 744O-3A-2 Arsenic
200.8 03/02/12 200.8 03/07 /12 1 440-47-3 Chromium
200.8 03/02/12 200.8 03/05/1,2 7440-50-8 Copper
200.8 03/02/12 200.8 03/05/1,2 7 439-92-I Lead
1 410A 03/02/12 1 410A 03/06/1,2 1 439-91-6 Mercury
200.8 03/02/1,2 200.8 03/05/12 '7440-66-6 Zinc

U-Analyte undetected at given RL
Rl-Reporting Limit

o.2 0.5
11U

0.5 L.?
0.1 0.1 u
0.1 0.1 u

4U

FORM-I



fixstfis*@
INCORPORATED

INORGA}IICS AIiIALYSIS DATA SHEET
TOTAI. METALS
Page 1 of 1

Lab SampJ-e ID: UKO3MB
LIMS ID: L2-3478 4 t
Matrix: Water nA l/
Data Rel-ease Authorized , I W
Reportedz 03/08/1,2 \{,)

Sanple ID: METHOD BLAIIK

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: NA

Date Recei-ved: NA

Prep
f'!eth

Prep
Date

Anal-ysis Arralysis
Method Date CAS Nunber Analyte l.,.q'/L

200.8
200.8
200.8
200.8
1470A
200.8

03/02/1.2
03/02/1.2
03/02/12
03/02/12
03/02/1_2
03/02/12

200.8
200.8
200 .8
200.8
7470A
200.8

03/05/1.2
03/05/L2
03/05/12
03/05/72
03/06/72
03/0s/1,2

1 440-38-2
7 440- 41 -3
7440-50-8
7 439-92-I
7 439-91 -6
1 440-66-6

Arsenic
Chromium
Copper
Lead
Mo rnr r rrr

Zj-nc

0.2
nq
n5
n1
n1

4

u.z

n'1
n1

4

U

U

U

U

U

U

U-Analyte undetected at gi-ven RL
RL-Reporting Limit

FORM-I



tx35fi3r!@
INCORPORATED

TNORGA!{ICS A}.IAIYSIS DATA SHEET
TOTAI METALS
Page 1 of 1

Lab SampJ-e ID: UKO3LCS
LIMS IDz 1-2-3478 ^ .

Matrix: Water AA t /'
Data Rel-ease Authorized lWPanarf arr. 

^? 
/^a /12 U4J' I)

BLAIIK

Sample ID: LAB CONTROL

QC Report. No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

L]-8032.O20
Date Sampled: NA

Date Received: NA

SPIKE QUAIITY CONTROL REPORT

Analyte
Analysis
Method

Spike
Found

Spike
Added

t
Recovery o

Arsenic
Chromium
vvyyv!

Lead
Ma rnrr rrr

Zinc

Reported in

200.8
200.8
200.8
200.8
1410A
200.8

ps/L

23.8
25.L
24 .6
23.8
2 .1,).

14.2

25 .0
25 .0
z3.u
25 -0
2 .00
80.0

95.22
1008

98.4?
95 -22

10 68
92.82

N-Control l-imit not met
Control- Limits: 80-1208

FORM-VII



INORGA}TICS A}IATYSIS DATA SHEET
DISSOL\IED METAIS
Haqe I or l-

Lab Sample ID: UK03G
LIMS IDz 12-3484 a 1

Matrix: Water /[ 1 /
Data Rel-ease Authori-zeOlt$/
Reported: 03/08/1,2 \ \'\/

ANALYTICALI-7A-
RESOURCES\gZ
INCORPORATED

Sample ID: Rlt-MttI-8 (s) -O228L2
SAMPI,E

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

1L8032.O20
Date Sampled: 02/28/L2

Date Recei-ved: 02/29/12

Prep Prep Analysis Analysis
Meth Date ldethod Date CAS Nr:nber Analyte RL Vgt/L A

200.8 03/02/1,2 200.8 03/05/12 7440-38-2 Arsenic
200.8 03/02/12 200.8 03/07 /12 1 440-47-3 Chromium
200.8 03/02/12 200.8 03/05/12 7440-50-8 Cotrqper

200.8 03/02/72 200.8 03/05/72 '1439-92-I Lead
7470A 03/ 02/12 7 470A 03/06/12 'l 439-97-6 Mercury
200.8 03/02/72 200.8 03/05/12 't440-66-6 Zinc

U-Analyte undetected at given RL
RL-Reporti-ng Limit

0.2 0.7
1lU

0.5 L.2
0.1 0.1 u
0.1 0.1 u

4V

FORII-I



INORGAI{ICS AT{AIYSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: UK03H
LIMS ID: L2-3485
Matrix: Water
Data Release Authorized:
Reported : 03 / 08 / 12

SHEET

Analyeis Analysis
Method Date CAS Nunber Analyte

W

ANALYTICALI^
RESOURCEST\y
INCORPORATED

SampJ-e ID: RM-r'1I{-A (el -O228L2
SA!!PLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/12

Date Received: 02/29/12

Prep
Meth

Prep
Date lu|g/L

200.8
200.8
200.8
200.8
1410A
200.8

03/02/1.2
03/02/12
03/02/12
03/02/12
03/02/12
03/02/L2

200.8
200.8
200.8
200.8
't 470A
200.8

03/05/12
03 / 05 /12
03/0s/!2
03/05/12
03/06/12
03/05/1,2

7 440-38-2
7 440-41 -3
7440-50-8
7 439-92-1.
7 439-91 -6
7440-66-6

Arsenic
Chromium
Copper
Lead
Marnrrrrr

Zinc

u-z
0.5
nq

0.1
n1

4

0.7
n6
3.2
0.1
0.1
168

U

U

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-I



Arsbfisrb@
INCORPORATED

INORGA}IICS ATiIAIYSIS DATA SHEET
DISSOL\IED METALS Sanple ID: RM-l{l{-4(s) -O22AL2
Page 1of1 DUPLICATE

Lab Sample ID: UK03H QC Report No: UKO3-Landau Associates
LIMS ID'. 1,2-3485 Proiect: Port of Tacoma-Kaiser
Matrix: water l^ I 118 o32.o2o
Data Release Authori zed { ft,/ Date Sampled: 02 / 28 / 1,2

Reported: 03/08/1.2 \ f Date Received: 02/29/L2

I'IATRIX DUPLICATE QUAIITY CONTROL REPORT

Analysis Control
Analyte t'lethod Sample Duplicate RPD Limit A

Arsenic 200.8 0.1 0.1 0.08 +/- 0.2 L
Chromium 200.8 0.5 U 0.5 U 0.08 +/- O.5 L
Copper 200.8 3.2 3.3 3.1? +/- 202
Lead 200.8 0.1 U 0.1 U 0.08 +/- 0.1 L
Mercury 147OA 0.1 U 0.1 U 0.0? +/- O.1, L
Zinc 200.8 168 761 0.6? +/- 202

Reported in pglL

*-Controf Limit Not Met
L-RPD Inval-id, Limit : Detection Limit

FOR!!-Vr



INORGANICS AT.IALYSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample fD: UK03H
LIMS IDt 12-3485
Matrix: Water llt, t t
Data Rel-ease Authori zed , l'y\-l/
Reported: 03/08/1,2 I f

\-/

fixssffsr!@
INCORPORATED

Sa.mpJ'e rD: RM-}'19I-4 (sl -O228L2
I'IATRIX SPIKE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

LL8032.020
Date SampJ-ed: 02/28/1"2

Date Received: 02/29/12

I'IATRIX SPIKE QUALIIY CONTROL REPORT

Analysis Spike t
Ana1yte !{ethod Sanple Spike Added Recovery A

Arseni-c 200.8 0.670 zt.J-
Chromium 200.8 0.500 U 22.8
Copper I 200.8 3.23 28.O
Lead 200.8 0.100 U 23.9
Mercury 7410A 0.100 U 0.980
LTIIC 200.8 168 237

Reported in pglL

N-Control- Limit Not Met
H-t Recovery Not Applicable, SampJ-e Concentration Too High
NA-Not AppLicabJ-e, Analyte Not Spiked

Percent Recovery Limits z 15-1252

25 .0
25.O
25.O
25.O
1.00
80.0

10 6?
9r.22
99.r2
95.6?
98.03
86.22

FORM-V



INORGAIiIICS AI.IAIYSIS DATA SIIEET
DISSOLVED METALS
Page 1 of 1

Lab Sample ID: UK03I
LIMS ID: 12-3486 ,'
Matrix: Water ,\fY*
Data Release AuthorizedrV Y
Reported: 03/08/12 1 j'"/

ANALYTICALI,F;|
RESOURGES\Z
INCORPORATED

SampJ.e ID: RM-14[-7 (el-O228L2
SE}'PLE

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampted: 02/28/1,2

Date Received: 02/29/1,2

Prep
Meth

Prep
Date

Analysis Analysis
l'lethod Date CAS Nuuber Analyte rr9/L

200.8
200 .8
200 .8
200.8
'7 410A
200.8

03/02/12
03/02/1.2
03/02/12
03/02/12
03/02/12
03/02/1.2

200.8
200.8
200.8
200.8
7470A
200.8

03/05/12
03/07 /12
03/05/12
03/05/12
03/o6/12
03/05/1.2

7440-34-2
1 440-47 -3
7440-50-8
1 439-92-L
'7 439-91-6
1 440-66-6

Argenic
Chromium
Copper
Lead
Mercury
ZTIIC

u-z
1

0.5
0.1
0.1

t.2
1

7.7
0.1
n'l

4

U

U

U

U-Analyte undetected
Rl-Reporting Limit

at given RL

FORM-I



INORGAIiIICS AI.IALYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: UK03J
LIMS IDz 12-3481 /
Matrix: Water /7,./,
Data Ref ease Authorized I ifffReported: O3/O8/72 \{: /

ANALYTICALIaA
RESOURCES rNZ
INCORPORATED

Sample ID: RM-M$I-3 (s) -O228L2
SAI'{PLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaj-ser

L]-8032.O20
Date Sampled: 02/28/L2

Date Received: 02/29/L2

Prep Prep Arralysis Analysis
Meth Date !{ethod Date CAS Nunber Analyte RI 1uqt/L O

200.8 03/02/1,2 200.8 03/05/12 7440-38-2 Arsenic
200.8 03/02/1.2 200.8 03/01 /L2 1 440-41-3 Chromium
200.8 03/02/1.2 200.8 03/05/12 7440-50-8 Copper
200.8 03/02/12 200.8 03/05/12 7 439-92-I Lead
7 470A 03/02/12 1 410A 03/06/12 7 439-91-6 Mercury
200.8 03/02/1,2 200.8 03/05/12 7440-66-6 Zinc

U-Analyte undetected at given RL
RL-Reporting Limit

0.2 0.3
11U

0.5 2.3
0.1 0.1 u

0.1 0.1 u

47

FORM-I



INORGAI{ICS AT.IAIYSIS DATA SHEET
DISSOL\TED META],S
Page 1 of 1

Lab Sample 1D: UK03K
LIMS ID:. ).2-3488 n
Matrix: Water N,
Data Ref ease Authorized: I/y)/
Reported: O3/08/L f fJ

ixsbHsrb@
INCORPORATED

Sample ID: RM-tfi-S (s) -022812
SAI"IPLE

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date SampJ-ed: 02/28/12

Date Recei,ved: 02/29/L2

Prep
f'!eth

Prep
Date

Analysis Analyeis
Method Date CAS Nunber Analyte vqt/L

200.8
200.8
200.8
200.8
1470A
200.8

03/02/12
03/02/12
03/02/72
03/02/1.2
03/02/12
03/02/12

200.8
200.8
200.8
200.8
1410A
200.8

03/05/12
03/01/12
03/05/12
03/os/12
03/06/12
03/05/12

7 440-38-2
1 440-41 -3
7440-50-8
1 439-92-t
1 439-97 -6
7 440-66-6

Arsenic
Chromium
Copper
Lead
Me rcr r rrz

Zj-nc

o.2
1

n1
n1

0.5
1

L.4
0.1
n1

4

U

U

U

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM-I



ax3bfisrb@
INCORPORATED

INORGAIiIICS AIiIAIYSIS DATA SHEET
DISSOLVED !{EIAI,S
Page 1 of 1

Lab Sample ID: UKO3MB
LIMS ID; 12-3484
Matrix: Water fn l,
Data Rel-ease Authorized'J YY
Reportedt 03/08/1-2 Yy

\-/

SampJ-e ID: METHOD BLAIIK

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: NA

Date Received: NA

Prep
Meth

Prep
Date

Ana1ysis Analysis
ldethod Date CAS Nunber Analyte RL vs/L A

200.8
200 .8
200.8
200.8
1410A
200.8

03/02/L2
03/02/12
03/02/12
03/02/L2
03/02/12
03/02/1.2

200.8
200.8
200.8
200 .8
1410A
200.8

03 / 05 /1.2
03 / 05 /12
03/05/12
03/05/1.2
03/06/12
03/05/12

1 440-38-2
7 440- 47 -3
1 440-50-8
1 439-92-L
1 439-97 -6
1 440-66-6

Arseni-c
Chromium
Copper
Lead
Mo rnr r rrr

Zinc

o.2
nq,

0.5
nl

0.1
4

n

n

n

n

n

2

5
5

1

1

U

U

U

U

U

U

U-Anal-yte undetected at given
Rl-Reporting Limit

RL

FORM-I



*xs:ffs?b@
INCORPORATED

INORGA}IICS AI{ALYSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: UKO3LCS
LIMS IDz 12-3484
Matrix: Water
Data Release Authorized:
Reported: 03/08/L2

SanpJ.e ID: LAB CONTROL

QC Report No: UK03-Landau Associates
Project: Port of Tacoma-Kaiser

rr8032.o20
Date Sampled: NA

Date Recei-ved: NA

BI,A}IK SPIKE QUATITY CONTROL REPORT

Analyte

SHEET

Analysis
l4ethod

Spike
Found

Spike
Added

t
Recovery o

Arsenic
Chromium

Lead
Mararrrrr

zrnc

Reported in

200.8
200.8
200.8
200.8
7410A
200.8

ps/L

24.2
25 .4
25 .0
24.3

2.L
15

z3-u
25.0
25.0
25.O
z.v

80

96.8?
].02Z
100?

91 .22
105t

93.88

N-Control l-imit not met
Control- Limits: 80-1208

FORM-VII



J/ E Analytical Resources, Incorporated

-J/- Analytical Chemists and Consultants\J
March 13,2012

Stacy Lane
Landau Associates, Inc.
130 2'd Avenue S.

Edmonds, WA 98020

RE: Project: Portof TacomaKaiser
ARI Job No: UKl6

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenged above. Analytical Resources,
Inc. (ARI) accepted five water samples and a trip blank on February 29,2072 in good condition.
Select samples were archived upon receipt, as requested on the COC. For further details regarding
sample receipt, please refer to the enclosed Cooler Receipt Form.

The sample was analyzed for cPAHs, SIM VOCs, PCBs, NWTPH-Dx, WAD Cyanide and Total
and Dissolved Metals, as requested on the COC.

No analytical complications were noted.

An electronic copy of this report and all associated raw data will remain on file with ARl. If you
have any questions or require additional information, please feel free to contact me at your
convenience..

2061695-6211
kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite 100. TukwilaWAgB'168.206-695-6200.206-695-62O1 lax
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ft )_ Analytical Resources, Incorporated

at Analytical Chemists and Consultants Cooler Receipt Forfn

Rnrcri"nt, I anMA u Project Name

6t Delivered by: Fed-Ex UPS Courier 6.0 O"'U*d Other\"-._*___"-/COC No(s)

Assisned ARI Job ruo: t .[F its' '-\Tracking No. _ /rua.,--'1-)
Preliminary Exarnination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly fi)led out (ink, signed, etc.) .. . . . , .

Temperature of Coole(s) ("C) (recommended 2.0-6.0 'C for chemistry)

lf cooler temperature is out of compliance fill out form 00070F

Cooler Accepted by: Av

YES

@
,(;|)

@
NO

NO

te_ /i Laarg

Temp Gun lDf _'71
N

rime l]fr l+=()
forms and attach all shipping documents

What kind of packlng material was used? ... ep'Uue WrEp @"t r"" Gel Packs Baggies

Wassufticient ice used (if appropriate)? ................ .t, . :.1 --. 
.

Log-ln Phase:

Was a temperature blank included in the cooler?

Was sufficient amount of sample sent in each bottle? ... ... .

Date VOC Trip Blank was made at ARl.,.

Was Sample Split by ARI : f*1, YES Date/Time

Samples Logged by: h1/ o^r., .4lt llZ

6-r,o* oro",.r-*J 
NA

YES
Other:

Were all bottles sealed in individual plastic bags? .

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible? . .. . . . . .

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

YES
(Es
>-*
Y"ES

Gs>--i
/i'ES>.a'gF
qtrs

60
NO

NO

NO

NO

NO

NO

NO

NO

NO

NA

NA

NA

Equipment: Split by

:;/^-Time: /a I >
* Notify Project Manager of discrepancies or concems n

Sample lD on Bottle Sample lD on COC Samole lD on Bottle Sample lD on COC

Additional Noles, D isc rep a n c i es, & Reso/ufions;

BV: Date:

ma]{ *i-i Fshble*
: *,z$t'r'

a,a=s
>d mi'.rt

r' 'il
Small ) "sm"

Peabubbles ) *pb"

Large ) "lg"
Headspace ) "hs"

o016F
3t2110

Cooler Receipt Form Revision 014



SampJ-e ID Cross Reference Report

ARI Job No: UK15
Client: Landau Associates
Project Event: 118032.020

Proiect Name: Port of Tacoma-Kaiser

ART
LIMS ID l'latrix SampJ-e Date,/Time VTSR

ixsius?b@
INCORPORATED

Sample ID
ART

Lab ID

1. RM-MW-6 (s) -022912
2. RM-MW-99 (s) -022972j sPT,-MW-R ( =t -022912
4. MW-103 (s) -0229L2
5. MW-102 (s) -0229L2
6. ?rip Blanks
1 . RM-MW-6 (s) -0229L2
8. RM-MW-99 (s) -022912
9. MW-103 (s) -022912
10. Mw-I02(s)-022912

02/29/1,2 10:30
02/29/72 I0:32
02/29/12 13:30
02/29/1,2 14:31
02/29/12 15:.29
02/29/12
02/29/12 1O:30
02/29/L2 L0z32
02/29/72 14:31
02/29/12 15:29

02/29/72 17:30
02/29/12 17:30
02/29/12 17:30
02/29/12 I7:30
02/29/12 ]1:30
02/29/72 17:30
02/29/12 11:30
02/29/12 17:30
02/29/12 71:30
02 / 29 / 12 I'7 :30

UK1 6A
U.r\-L Ob
UK1 6C
UK1 6D
UK1 6E
UK1 6F
Uf\1O(J
UK1 6H
UK1 6I
UK1 6J

r2-3602
r2-3603
12-3604
12-3605
12-3606
72-3607
I2-3608
12-3609
12-3610
rz-Jor)-

Water
Water
Water
Water
r^t^+^-

Water
Water
Water
Water
Water

Printed 03/OI/L2 Paqe 1of1
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ORGAI.IICS AIIAIYSIS DATA SHEET
PCB by GC/ECD Method Sw8082
Paqe 1 of 1

I a^ q5h^td ttl. ttK-LbA

LIMS ID: 12-3602
Matrix: Water
Data Rel-ease Authorized:
Renorf ecl : Oi / OB / 12

Date Extractedt 03/05/12
Date Analyzedz 03/01/12 l.9:27
l.nst'rument /Ana-LVSE : t!uu5 /lvlfl
GPC Cleanup: No
Sul-fur CJ-eanup: Yes

CAS Nunber

firsbffsrb@
INCORPORATED

Sampl-e ID: RM-}4W-6 (sl -0229]-2
SAI{PLE

AnaJ.yte

Ar/- Dannrr lrTa. ITK16-Landau AssOCiateSVv .\vFv!

Prnier-t- 'Port Of TaComa-Kai-Ser
118032.020

Date Sampled: 02/29/L2
Date Received: 02/29/L2

S:mnla Amount: 1000 mLvqlrrtsrv

Final Extract Vol-ume: 0.50 mL
Dil-ution Factor: 1.00

Sil-i-ca GeI: Yes
Acid Cleanup: Yes

RL Result

rzo / 4-rr-z
53469-2L-9
L2672-29-6
Lto97-69-L
Lr)96-82-5
11,104-28-2
11 14r-1b-5

Aroclor
Arocl-or
Aroclor
Aroc]-or
Aroclor
Arocl-or
Arocl-or

0.010
0.010
0. 067
o. 096
0.015
0.010
0.010

,L U.L O

L242
L248
L254
L260
1"22L
L232

RannrJ- ad i n rra /T. /nnl.r\Lvv r11 PYl! \llyul

PCB Surrogate Recovery

0.010
0.010
0. 010
0. 010
0.015
0.010
0.010

Y
U
U

U
U

Decachforobiphenyl
Tetrachf oromet axylene

75.02
58.22

FORM I



firs5fis*@
INCORPORATED

-o229t2
ORGANTCS AI{ALYSIS DATA SHEET
PCB by GCIECD I'tethod Sw8082
Page 1 of 1

Lab Samp1e fD: UK16B
LIMS ID z 12-3603
Matrix: Water r\N l

Data Refease Authorized: \\r/
Reported : 03 / 08 / 12

Date Extracted: 03/05/12
Date Anafyzed: 03/07/12 1,9:46
Instrument,/Analyst : ECD5/MH
GPC Cleanup: No
Srrl frrr Cle:nrrn: Yes

CAS Nunber

Sample ID: RM-t6{-99(s)
SAI"!PLE

OC Renor1_ No: flK16-Landau Associates
eroject: Port of Tacoma-Kaiser

rr8032.o20
Date Sampled: 02/29/12

Date Received: 02/29/12

Sample Amount: 1000 rnl,
Final- Extract Vofume: 0.50 mL

Dilution Factor: 1.00
Sif ica Gel-: Yes

Acid Cleanup: Yes

RL ResultAnalyte

L261 4-rL-2
53469-2L-9
L2672-29-6
LLO97-69-L
11096-82-5
1L104-28-2
_Lrr41-_Lb-f,

Arocfor
Arocfor
Aroclor
Aroclor
Arocfor
Arocfor
Aroc.Lor

0.010
0.010
0. 010
o. 010
0.015
0.010
0.010

0.010
0.010
0. 055
0. 084
0.015
0.01_0
0.010

1016
1242
L248
1254
L260
122L
t232

Ronnr]_ ad i n rra /T. /nnh\\ yr-v /

PCB Surrogate Recovery

U

U

Y
U

U

Decachforobiphenyl
Tetrachlorometaxvlene

76.22
64.8%



ax3ffi$b@
INCORPORATEDORGAI.IICS ANALYSIS DATA SHEET

PCB by @,/F.CD Merhod SW8082
Page 1 of 1

T,ah Samnl c TD. MB-030512
LIMS ID: 12-3602
Matrix: Water

Date Extractedz 03/05/12
Date Anaf yzed: 03/01/L2 L'7l.L4
-Lns!rument /AnalvsE : truu5 / Lvrfl

GPC Cleanup: No
Srrl frrr Cl e:nrrn: YeS

CAS Nunber Analyte

Sample ID: MB-030512
METHOD BLAI.IK

r )r' pa^^rf Nr^ . I rK.l_ b-Landau AssocaatesYv !\vyv!

Project: Port of Tacoma-Kaiser
1-L8032 .020

f):1- p Semnl ed: NA
Date Received: NA

Sample Amount:
Final Extract Vol-ume:

Dilution Factor:
Sil-ica Gel-:

Acid Cleanup:

1000 mL
U.5U ML
1.00

Resu]-tRL

1261 4-L7-2
53469-2L-9
L261 2-29-6
L1"097 -69-L
LL096-82-5
rr1"04-28-2
1"L1"4L-]-6-5

Arocl-or
Aroclor
Arocl-or
Arocl-or
Aroclor
Aroclor
Arocl-or

0.01-0
0.010
0.010
0.010
0.010
0.010
0.010

< 0.01_0 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

1016
1242
L248
rz34
L260
L22r
L232

Ponnrl-ad in rra/T. /nnl-r\\ tirlv /

PCB Surrogate Recovery

Decachl-orobiphenyl
Tet rachl- o romet axvl- ene

86.5U
"77.82

FORM I



Arssfiseb@
INCORPORATED

SW8O82/PCB WATER SURROGATE RECOVERY SUMN{ARY

Matrix: Water

C1ient ID

ot'- Ilannrl- NIn. rlK16-Landau ASSOCiateS
Project: Port of Tacoma-Kaiser

1,I8032 .020

DCBP DCBP
T REC LCL-UCL

TCMX
LCL-UCL TOT OUT

TCIO(
8 REC

MB-030512
LCS-030512
LCSD-030512
RM-MW-6 ( =\ -O?291 2v \v/

RM-MW-99 (s) -0229L2

86.5? 32-108 77.8e"
8 9. 8? 32-]-08 81 . 0?
85.0% 32-108 75.52
75.0% 19-l_11 58.2e"
'7 6.2e" 19-111 64.82

31- 10 0
31- 10 0
31- 10 0
2L-L00
21-I00

0
0
0
0
0

!vY

pr6n rvr6f hn^. 5wJ5-LUU
Number Ranqe:. L2-3602 to l-2-3603

vadd I i^r ttK I h

FORM-rr SW8082



Ais5fi:rb@
INCORPORATEDORGA}UCS AI{AIYSIS DATA SHEET

PCB by AC/ECD Method SW8082
Page 1 of 1

Lab Sample lD: LCS-030512
LIMS rD: L2-3602
Matrix: Water
Data Rel-ease Authorized:
Renortecll. Oi/OP /12

LCSD: 03/01/I2 1,7:52
fnstrument/Analyst LCS: ECD5/MH

LCSD: ECD5/MH
GPC Cleanup: No
Srrlfrrr Cleenrrn. Yes

Analyte

Samp1e ID: LCS-03O5L2
LCS/LCSD

QC Report No: UK15-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: NA

Date Received: NA

Date Extracted LCS/LCSDz 03/05/L2 Sample Amount LCS: 1000 mL
LCSD: 1000 nL

Date Analyzed LCS: 03/01/12 L7:33 Final Extract Volume LCS: 0.50 mL
LCSD: 0.50 mL

Dilution Factor LCS: 1.00
LCSD: 1.00

Si-Iica Ge-l: Yes
Acid Cleanup: Yes

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-tCSD Recovery RPD

Aroclor 10L6
Aroclor l-2 60

0.048 0.050 96.0e" 0.044 0.050 88.0? 8.7?
0.052 0.050 104% 0.049 0. 050 98.0t 5. 9%

PCB Surrogate Recovery

LCS LCSD
Decachlorobiphenyl 89.82 85.0U
Tetrachlorometaxvlene 81.03 75.5%

Resufts reported in ,p.q/L
RPD cal-cufated using sample concentrations per SW846.

FORM III



ANA|vrr.lar tla

"'$L'#EVORGAI{ICS A}IATYSTS DATA SHEET INCORPORATED
VolatiJ-es by Purge & Trap cclMs-l4ethod SW8260C-SrM Sample fD: RM-r'19I-6(sl-O229L2
Page 1of1 SAI4PLE

Lab Sample ID: UK16A QC
LIMS IDz 72-3602
Matrix: Water
Data Release Authorized:\htJ
Renortecl; Oi/O'7 /12

Instrument/Analyst : NT7 /PKC
Date Ana-lyzed: 03/06/72 15:02

CAS Nunber Analyte

Rcnort No: rIKl 6-Landau ASsociateS
Prnicr:1-: Pnrt of Tacoma-Kaiser

1,1,8032 .020
ftato Q.amnlarl . q2/29/12

Date Received: 02/29/12

S:mnl c Amorrnt. 1_0.0 mL
Prrrda \/nl rrmc. 1-0.0 mL

RL Result A

Vinyl Chl-oride 0 .020

Reported in pg/L (ppb)

VoLatile Surrogate Recovery

d4 -1, 2 -Dj-chf oroethane 103%

< 0.020



*Isbfi:rb@
INCORPORATEDORGA\IICS AI{AIYSIS DATA SHEET

VoJ.atiles by Purge & Trap cclMS-!!,ethod S}I8260C-SIM Sample ID: RM-t'191-99(s)'O229L2
Page 1 of 1

Lab Sample ID: UK16B QC
LIMS ID: 1,2-3603
Matrix: Water
Data Refease Authorized: t\t\)
Rpnnrt or] ; O" / O'7 / 12r\vyv! Lvv.

Tnstrr:ment /Ana I vst : NT7/PI(C
Date Analyzed: 03/06/12 15229

CAS Nunber Analyte

SAI{PLE

Ranorf No: UK-l 6-Landau Associates
Prn-icr:f : Porl_- of Tacoma-Kaiser

r18032 .020
Date Sampled: 02/29/L2

Dat.e Received: 02/29/L2

Samnl e Amorrnf : T-0.0 mL
Prrrco \/n lrrmc. 1-0.0 mL

Rt Result a

7 5-0L-4 Vinyl Chl-oride 0.020

Reported in p,q/L (ppb)

Volatile Sunogate Recovery

d4 - I | 2 -Di chf oroethane 100?

< 0.020



ANA| vrtca. 6

oReANrcs ANALysrs DA'A sHEEr fiflTi$trY
VoLatiles by Purge & Trap eC/f"fS-f"fettrod SW8260C-SIM Sanple fD: Trip Blanks
Pase 1of 1 SAI,IPLE

T,:l-r S:mnl c TD: ffK16F
LIMS ID: 12-3607
Matrix: Water
Data Rel-ease Authorized,'Nr$

r 
^- 

/^- /. 
^RCnnrrcd. t,1/t)t/Iz

Tnst rrrmenf /Ana I vst : NT7 /PKC
Date Anafyzed: 03/06/12 15:56

CAS Nrrnber Analyte

oC Rennrt No: r1K16-Landau Associates
Project: Port of Tacoma-Kaiser

Lr8032 .020
Date Sampl-ed: 02/29/72

Date Received: 02/29/1,2

Sample Amount: 10.0 mL
Purqe Vol-ume: 10.0 mL

RL Resu1t a

7 5-0L-4 Vinyl Chl-oride 0 .020

Reported in pgl], (ppb)

Volatile Sunogate Recovery

d4 -L, 2 -Dichloroethane 99.32

< 0.020 u

FORM I



AIssilSrb@
INCORPORATEDORGANICS AI{AIYSIS DATA SHEET

Volatiles by Purge & Trap GClMS-Method
P OE .L OI .L

Lab Sample ID: MB-030612
LIMS ID: L2-3602
Matri-x: Water
Data Release Authorizedt\,ri
Reported: 03/01 /12

Instrument/Analyst : NT7/PKC
Date Ana-Iyzed: 03/06/12 14:31

CAS Nunber Anal.yte

SW8260C-SIM Sample ID: MB-030612
METHOD BI,ANK

Ar Pannrt- \Ta. rtK16-Landau ASSOCiateS
Proiect: Port of Tacoma-Kaiser

118032.020
Date Sampled: NA

Date Received: NA

Sample Amount: 10. O mL
Purge Vol-ume: 10. 0 mL

RL Result A

1 5-0L- 4 Vinyl Chf orj-de 0 .020

Reported in pg/L (ppb)

VoJ-atiJ-e Surrogate Recovery

AA 
-1 

t-n.i ^h l nraa]_l-rrnaUa !, 4 ULV!!L VM LIIA119 Lt4Z

< 0.020 u



ixsbfi:*@
INCORPORATED

SW826O-SIM SURROGATE RECOVERY SUM!{ARY

Matrix: Water QC Report No: UK16-Landau Associates
broject: Port of Tacoma-Kaiser

7r8032.020

TOT OUTC1ient ID

MB-030612
LCS-030612
LCSD-030612
RM-MW-6 (s) -0229L2
RM-MW-99 (s) -0229L2
'I rl n H I th kQ

0
0
0
0
0
0

QC LIMITS

(80-129)

L2-3601

]-74Z
L0LZ
r02z
103%
1008

99.3%

LCSIMB rrMrTS

(DCE) : d4-1,2-Dichloroethane (78-1,26)

Prep Method: SW5030
Log Number Range: L2-3602 to

pa^6 | TAr I tK I h

FORM-II SW826O-SIM



AN^rv?raar a

oR.Ar{rcs A}rArysrs DArA sHEEr n="*f,j"#tp
Volati]-es by Purge & Trap GClMS-Method SW8260C-SIM Samp].e ID: LCS-030612
Page 1 of 1

Lab Sample ID: LCS-030612
LIMS ID: 12-3602
Matrix: Water

LAB CONTROL SEMPI,E

OC Renorf No: t1K16-Landau Associates
Project: Port of Tacoma-Kaj-ser

118032.020
Date Sampled: NA

Date Received: NAR:;:,1:l: " 3 3,tlll! 
r i z ed 

"\'*r.)
Tnstrumenf /Ana I rzst LCS: NT7./PKC Sample Amount LCS: 10.0 mL

LCSD: NT7/PKC LCSD: 10.0 mL
Date Analyzed LCS: 03/06/72 L3:37 Purge Vol"ume LCS: 10.0 mL

LCSD: 03/06/12 14:04 LCSD: 10.0 mL

Spike LCS Spike LCSD
Analyte LCS Added-LCS Recover1z LCSD Added-LCSD Reco\rery RPD

vinyl Chloride 1.00 1.00 l-00? 0.970 1.00 97.02 3.08

Reported in p,g/L (ppb)

RPD cal-cul-ated using sample concentrations per SW846.

VoJ.atiJ.e Surrogate Recovery

LCS LCSD
d4-L,2-DichLoroethane 101? L02Z

FORM III



ORGAI{ICS AI\TAIYSIS DATA SHEET
TOTAI DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid C]eaned
Page 1 of 1
Matrix: Water

A/- Danari- \Tn.
Yv r\vt,v!

Drni an]- .

ANALYTICAL ARE$il;EV
INGORPORATED

UK1 6-Landau Associates
Port of Tacoma-Kaiser
r1,8032 .020

Data Release Aut.horizea:N
Renorfecl: 03 /O6/12

ARI ID Sample ID
Extraction

Date
Anal-ysis EEV

Date DL Range/Surrogate RL Result

MB-030212
72-3602

Method Blank
HC ID: ---

03/02/1"2 03/0s/L2 1.00
FID4A 1.0

fli acal Prnna

tvt T^r (t1 | kanda

n-Tarnhon rr'l

DieseJ- Range

0.10
0 .20

0. 10

< 0.10
< 0.20
90.5?

0.50
< 0.20
91" .7e"

0. 49
< 0.20
88.0%

U

U

UK16A RM-MW-6 (s)-022912 03/02/12 03/05/1.2
1,2-3602 HC ID: DIESEL FID4A

UK168 RM-MW-99 (s) -022972 03/02/12 03/05/12
12-3603 HC ID: DIESEL FID4A

1.00
1.0

1.00
1.0

Motor Oi I Ranoe 0.2O
n-laarnLranrrl

DieseJ- Range 0.10
Motor Oi I Renoe 0.20
a-tltarnlranr;l

Reported in mgll, (ppm)

EFV-Effective Finaf Vofume in mL.
DL-Dil-ution of extract prior to analysis.
Rl-Reporting limit.

Dicscl ren.re rrrrentitation on total neaks in the r^nne frnm C1 2 Lo C24.
Mof or Oi I ren.re -"--ri +^rr ^- ^- f o1- al neaks in 1- hc rando f ram l,)l to C38.|rvuv! vfr !err\jv \4UOITLIUaLJVIT Vrr Lvuqr }rsq^o ffr Lrfg !qrlvs !!vltt \

HC ID: DRO/RRO indicate resul-ts of organics or additional hydrocarbons in
ranges are not identlfiable.

FORM I



fir3bfisrb@
INCORPOR'{TED

CLEAI{ED TPHD SURROGATE RECOVERY SUM}4ARY

RenorJ- No: UK15-Landau ASSociates
Project: Port of Tacoma-Kaj-ser

1L8032 .020

OTER TOT OUT

Matrix: Water

(OTER) : o-Terphenyf

MB- 03 0 21-2
LCS-0302L2
LCSD-030212
RM-MW-6 (s) -0229L2
RM-MW-gg ( s\ -02.29!2

QC

C]-ient ID

90.5%
101?
101?

9L.Leo
88.0%

0
0
0
0
0

QC LIMITS

(s0-1s0)

L2-3603

LCS/MB LIMITS

( s0-1s0 )

Prep Method: SW3510C
Log Number Range: 12-3602 Lo



fiissfi:rb@
INCORPORATEDORGAI.IICS AI\TALYSIS DATA SHEET

NWTPHD by cclE.rD-SiLica and Acid Cleaned
Page 1 of 1

Lab Sampl-e ID: LCS-030212 QC
LIMS ID: 1-2-3602
Matrix: Water
Data Refease Authorized'\V
Reportedz 03/06/1-2

Date Extracted LCS/LCSD: 03/02/12

Date Anal-yzed LCS: 03/05/12 L6:L9
LCSD: 03/05/12 t6:43

lnstrument/Analyst LCS: FTD/MH
LCSD: FID/MH

Sanple ID: LCS-030212
LCS/LCSD

Renort No: ttKl 6-Landau Associates
Project: Port of Tacoma-Kaiser

178032 .020
rr.rA \.mhr6^. ttz/zY/ Iz

Date Received: 02/29/1-2

Sample Amount LCS:
LCSD:

Fina.l- Extract Vo]ume LCS:
LCSD:

Dilution Factor LCS:
LCSD:

Spike
LCSD Added-LCSD

Spike LCS
LCS Added-LCS Recowery

500 mL
500 mL
1.0 mL
1.0 mL
L.00
1.00

LCSD
Recovery

Diesel

o-Terphenyl

Results reported in mgll,
RPD cal-culated using sample concentrations per

2.82 3.00 94.02 2.79 3.00 93.0? 1. 1?

TPHD Surrogate Recovery

LCS LCSD
1018 1018

sw846.

FORM III



Alsbfi::b@
INCORPORATED

Matrix: Water
Date Received: 02/29/L2

AR] ]D

R,AblGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: UK15
Project: Port of Tacoma-Kaiser

1"1"8032 .020

TOTAL DIESEL

Cl-ient ID
Samp
Ant

F l.naJ_
VoI

Pran
n-+ ^

12-3602-0302r2M87
I2-3602-0302L2LC5r
12-3602-0302I2LCSDL
72-3602-VKL6A
1,2-3603-VKr69

Method Blank
Lab Controf
T -L a^-+'^l h'.n!a! vvllL!vL uv[/

RM-MW-6 (s)'022912
RM-MW-99 (s) -0229L2

500 mL
500 mL
500 mL
500 mL
500 mL

1.00
1.00
1.00
1.00
1.00

mL
mL
mL
mL
mL

03/02/12
03/02/L2
03/02/12
03/02/12
03/02/1_2

Diesel Extraction Report



ORGA}ITCS AI{AIYSTS DATA SHEET
PNAs by Low Leve1 SW8270D-SIM GCIMS
Paqe 1 of 1

aANALYTTCAL (tsn
RESOURCESINZ
INCORPOR'TTED

Sample ID: RM-t'tll-6 (sl -0229!2
SAIVIPLE

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaiser

Event: 118032. 020
Date Sampled: 02/29/1.2

Date Recei-ved: 02/29/1,2

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

Rt Resu]-t

Lab Sample ID: UK16A
LIMS ID z 12-36O2
Matrix: Water
Data Refease Authorized:
Report ed : 03 / L2 / 1,2

Date Extractedz 03/05/12
Date Anal-yzedz 03/O7 /72 20222
fnstrument/Analyst : NT11/JGR

CAS Nunber Analyte

6

s6-5s-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

Benzo (a) anthracene
Chrl'sene
Benzo (a)pyrene
Indeno (L ,2 ,3-cd) pyren€t
Dibenz (a, h) anthracene
Tota]. Benzofl-uoranthenes

Rcnnrl-ad i n rrn /T, /nnh\uvv rrr FY / ! \l1}/v,

0. 010
0. 010
0. 010
0. 010
0. 010
0. 020

0. 55
0. 64
0.34
0. 13

0. 050
o.67

SIM Senivolatile Sunogate Recovery

d10-2-Methylnaphthal-ene 41.02
d14-Dibenzo (a, h) anthracene 85.3?

FORM I



ORGA}UCS A}IALYSIS DATA SHEET
PNAs by Low Level- SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample fD: UK16B
LIMS ID:12-3603
Matrix: Water n
Data Re.Lease Authorizedt {.9
Reportedz 03/!2/12

Date Extracted: 03/05/1,2
Date Anal-yzed: 03/01/12 20252
f nstrument/Analvst : NT11/.IGR

CAS Nuaber Analyte

aANALYTICAL [I
RESOURCES\Z
INCORPORATED

Samp]-e ID: RM-WI-99 lel -O229L2
SAMPLE

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaiser

Event: 118032.O20
Date Sampled: 02/29/I2

Date Received: 02/29/L2

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00

RL Resul-t

56-55-3
218-01-9
50-32-8
193-39-5
53-70-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (t, 2,3-cd) pyrene
Dibenz (a, h) anttrracene
Total Benzofluoranthenee

0. 010
0. 010
0. 010
0.010
0. 010
0. 020

o .42
0.51
o.26
0. 11

0. 043
0.54

Pannr1. arl i n rrn /T /nnl-.\r\svv!usu rrr FiYl! \PPU,/

SIM Semivolatile Sumogate Recovery

d10-2-Methylnaphthalene 43.72
d14-Dibenzo (a,h) anthracene 74 . 78



ORGAI{ICS A}IALYSIS DATA SHEET
PNAs by Low LeveJ. SW8270D-SIM
Page 1 of 1

Lab Sample ID: UK16C
LIMS IDz L2-3604
Matrix: Water K
Data Release Authorized.: 4"
Reported: 03/12/12

Date Extracted: 03/05/12
Date Anal-yzed: 03/01/1.2 21.222
Instrument/Analyst : NT11/JGR

CAS Nunber Analyte

ANALYTICAL A
RESOURCES\7
INCORPORATED

Sanple ID: SPL-I!9I-B (el -O229L2
SAIVIPLE

QC Report No: UK16-Landau Assocj-ates
Project: Port of Tacoma-Kaiser

Event: 118032.020
Date Sampled: 02/29/1,2

Date Received: 02/29/1,2

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

cclMs

5 6-55-3
2]8-01,-9
50-32-8
1 93- 3 9-s
s3-70-3
TOTBFA

0.01_0
0.0r_0
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
TnAann/1 2 ?-nA\--/ pyrene
Dibenz (a, h) anthracene
Total- Benzofl-uoranthenes

Pah^rl- 6.{ i n .tn /f . /nnhlLsu rrr F{Y / ! \-t1-t/v /

SIM SemivolatiJ.e Surrogate Recovery

d10-2-Methylnaphthal-ene 65.08
d14-Dj-benzo (a, h) anthracene 47 .72



ORGAI{ICS A}iIALYSIS DATA SITEET
PlilAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample fD: MB-030512
LIMS IDz L2-3602
Matri-x: Water
Data Release Authorized:
Reported: 03/12/1,2

Date Extractedz 03/05/12
Date Anaf yzed: 03/07 /72 1,8 224
Instrument /AnaJ-yst : NT1 1 /.lGR

CAS Nunber Ana1yte

ANALYTICAL(A
RESOURCES\Z
INCORPORATED

Sample ID: MB-030512
METHOD BLA}IK

f)1- Pannrl- \Ia. rlK16-LandaU ASSOCj-atesYv r\vyv!

Project: Port of Tacoma-Kaiser
Event: 118032.020

Date SampJ-ed: NA
Date Received: NA

Sample Amount:
Final Extract Vofume:

Dil-ution Factor:

500 mL
0.5 mL
1.00

Reeu1t

56-55-3
Z 16-U I- Y

s0-32-8
1 93-3 9-5
53-7 0-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.020 u

Benzo (a) anthracene
Chrysene
Benzo(a)pyrene
Indeno (1, 2, 3-cd) pyxene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

Fannrl-arl i n rrn /T. lnn].r\r\sPvr usv f rr llv / ! \IJ.uv,/

SIM SemivolatiJ-e Surrogate Recovery

d10-2-Methylnaphthalene 72.32
d14-Dibenzo (a, h) anthracene 64 .38

FORM I



AXsbHSrb@
INCORPORATED

SIM SW8270 SURROGATE RECO\IERY SLM}'IARY

Matrix: Water

Client ID

oC Rcnori- No: UKl6-Landau Associates
Project: Port of Tacoma-Kaiser

1L8032 . A20

DBA TOT OUT

MB-030512
LCS-03051_2
LCSD-030512
RM-MW-6 (s) -02291.2
RM-MW-99 (s) -0229L2
sPL-MW-B ls) -0229L2

72.32 64.32'73.72 62.32
76.08 66.12
47 .02 85.38
43.'12 7 4.72
65.08 41 .12

n
n
n

0
0
n

(MNP) : d10-2-MethylnaphthaLene
(DBA) : d14-Dibenzo (a, h) anthracene

LCS/MB LIMITS

( 34-104 )
(36-124)

Prep Method: SW3510C
Log Number Range: 1"2-3602 to

QC LTMIES

(30-104 )

(23*r_35)

72-3604

Page 1 for UK16
FORM-II srM sw8270



ORGA}IICS AI.IAIYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-030512
LIMS ID: L2-3602
Matrix: Water
Data Release Authorized:
Reported: 03 / 12 / 12

LCSD: 03/0'7 /1,2 19223
Instrument/Ana]yst LCS : NT11/JGR

LCSD: NT11/JGR

Analyte

ANALYTICALIIFJ^
RESOURCES\Z
INCORPORATED

Sample ID: LCS-030512
I.AB CONTROL SA}4PLE

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaiser

Event z 178032.020
Date Sampled: NA

Date Received: NA

LCSD: 0.50 mL
ul-ruEl.on taccor LUS: 1.uu

LCSD: 1.00

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Date Extracted LCS/LCSD: 03/05/12 Samp.l-e Amount LCS: 500 mL
LCSD: 500 mL

Date Analyzed LCS z 03/01 /L2 1"8:54 Final- Extract Vol-ume LCS: 0.50 mL

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Total Benzofluoranthenes

RPD cal-cul-ated using sampfe concentrations per SW846.

SIM SemivoJ.atiJ-e Surrogate Recoverl'

LCS LCSD
d10-2-Methylnaphthal-ene 73.72 76.08
d14-Dibenzo (a, h)anthracene 62.3? 66.'72

0.232 0.300 77 .32 0 .24r 0.300 80.33 3.8?
0.234 0.300 78.08 0.244 0.300 81.38 4.22
0. 160 0.300 s3.3* 0. 158 0.300 52.72 1. 3?
0.181 0.300 60.38 0.198 0.300 66.01 9.08
o -772 0.300 s7.33 0. 186 0.300 62.02 7 . 88
0.5r-5 0.600 8s.88 0.ss6 0.600 92.'72 7.72

Reported in pglL (ppb)

FORM III



INORGA}IICS AI{AIYSIS DATA SHEET
TOTAL METAI,S
Page 1 of 1

Lab Sample fD: UK16A
LIMS ID: 1.2-3602 I z'Matrix: Water AA A/
Data Release Author:_zeal:l'l\ u
Pannrl-aA. A? /nO /I2 \ | Jr\vyvruvv.vrtvrrw

ixsbffsrb@
INCORPORATED

Sample ID: RM-![W-6 (s) -O229t2
SAMPLE

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaiser

rr8032.020
Date Sampled: 02/29/12

Date Received: 02/29/1,2

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Anal-yte ]u'9'/L

200.8
200 .8
200.8
200 .8
1410A
200.8

03/0s/L2
03/05/12
03/05/t2
03/05/12
03/05/12
03/05/t2

200.8
200 .8
200.8
200 .8
1410A
200 .8

03/01 /L2
03/07 /1.2
03l 01 11,2

03/07 /1.2
03/06/12
03/07 /1.2

7440-38-2
'7 4 40- 41 -3
7440-50-8
7439-92-L
1 439-91 -6
1 440-66-6

Arsenic
Chromium
Copper
Iread
Ma r^1r r\z

ZINC

u-z
n6
nq
n1
n'l

A

62.8
nq
4.6
1.6
0.1 U

U

U-Analyte undetected at given RL
RL-Reporti-nq Limit



INORGAI.IICS AIIAIYSIS DATA SHEET
TOTAL METAI.,S
Page 1 of 1

Lab Sample ID: UK16A
LIMS ID: L2-3602 /i
Matrix: Water |[\nx'
Data Release Authorizedl:{ [:,1
Reported: 03/Og/72 f-l,'/

AXs:n:tb@
INCORPORATED

g:nFle ID: RM-l,tW-5 (sl -O229L2
DUPLICATE

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: A2/29/1.2

Date Received: 02/29/12

!'tATRrX DUPLfCATE QUAI,IIY CONTROL REPORT

Analyte
Anal-ysis
l4ethod Samp1e Duplicate RPD

Contro]-
Linit a

Arsenic
Chromium

Lead
Zinc

Reported in

zuv.d
200.8
200 .8
200.8
200.8

vs/L

oz-d
n q Tr

4.6

A fl

+/- 202
+/- 0.5
+/- 202
+/- 202
+/- 4

62 .5
nq

1.6

0.5?
0.0?
2 .22
0.0?
0.0?

*-Control Lirnit Not Met
L-RPD fnvalid, Limit : Detection Limit

FORM-VT



INORGA}IICS A}IAI,YSIS DATA SHEET
TOTAI, METAIS
Page 1 of 1

Lab Sample fD: UK16A
LIMS ID; 12-3602 A /
Matrix: Water {t, l/
Data Rel-ease Authorizedffi,
Reported: O3/O9/I2 \'I '

axsbfisib@
INGORPORATED

ganF1e ID: RM-I"fi.I-6 (sl -O229L2
MATRTX SPTKE

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date SampJ-ed: 02/29/L2

Date Received: 02/29/12

DtATRTX SPIKE QUALTTY CONIROIT REPORT

Anal-ysis Spike *
AnaLyte Method SampJ-e Spike Added Recovery A

Arsenic 200.8 62.8 87 .0
Chromium 200.8 0.500 U 22.8
Copper 200.8 4.62
Lead

28 .6
zo.z

25.0

23. u

25.0
1.00
80.0

96.82
9r .2e"

98.4s
110?

89.9?

200.8 1.59
Mercury 7470A 0.100 U 1.10
Zt-nc 200.8 4.00 u 71..9

Pannrt-aA in "^,/fr\vyv! ueu rrr FrY / !

N-Control Limit Not Met
H-? Recovery Not Applicable, Sample Concentration Too High
NA-Not Applicable, Analyte Not Spiked
NR-Not Recovereci

Percent Recovery Limits z 75-1,25?

FORM-V



INORGAI{ICS AIiIAIYSIS DATA SHEET
TOTAIJ METATS
Page 1 of 1

Lab Sample fD: UK16B
LIMS ID:12-3603
Matrix: Water
Data Rel-ease Authorize
Reported: 03/09/1,2

Prep
Date

f,Is:fiSt!@
INGORPORATED

Sample ID: RM-M!V-99 (sl -O229L2
SAII{PLE

QC Report No: UK16-Landau Assocj-ates
Project: Port of Tacoma-Kaiser

]-L8032.020
Date Sampled: 02/29/12

Date Received: 02/29/1,2

Prep
Meth

Arralysis Analysis
t{ethod Date CAS Nunber Analyte P9'/L

200.8
200.8
200.8
200.8
1 470A
200 .8

03 / 05 /1.2
03/0s/!2
03/05/12
03/05/1.2
03 / os /12
03/05/\2

200.8
200.8
200 .8
200.8
7410A
200.8

03/07 /12
03/07 /72
03/01/12
03/01 /12
03/06/12
03/07 /1.2

7440-38-2
1440-47-3
7440-50-8
7 439-92-t
'7 439-97 -6
1 440-66-6

Arsenic
Chromium
Copper
Lead
Ma rnr r rrr

ZINC

u-z
nq
nq
n'l
0.1

4

68.0
nq
4.7
1.5
0.1

4

U

U

U-Analyte undetected
RL-Reportinq Limit

at grven RL



INORGATiIICS A}IAIYSIS DATA
TOTAI METAIS
Page 1 of 1

Lab Sample fD: UK16D
LIMS IDz L2-3605
Matri-x: Water
Data Re]ease Authori-ze
Reported : 03 / 09 /1.2

Prep
Date

Arralysis Analysis
Method Date CAS Nunber Analyte

ixsbffi*@
INCORPORATED

Samp]-e rD: MViI-103lel -O229L2
SA!!PLE

A/- Pannrr- rr'In. rIK16-Landau Associates
Project: Port of Tacoma-Kaiser

r78032.O20
Date Sampled: 02/29/12

Date Received: 02/29/1,2

Prep
Meth ttgt/L

200.8 03/05/12 200.8 03/07 /12 7440-38-2

II-Ana I wte rlnrJetcnj-arJ af oi rrcn ftl
RT,-Rcnnrf i nn T,i r4jl

Arsenic 2.O



INORGANICS A}IAIYSIS DATA SHEET
TOTAI METAIS
Paqe l- of 1

ANALYT|C.I:@

ftT3#J"'"*=o

Saap1e fD: l4I-102 (sl -022912
SA}4PLE

Lab Sample fD: UK16E
LIMS ID: 12-3606 ,

Matrix: Water l\A/
Data Rel-ease Authorj-zedtIV\
Reported z O3 / 09 / 1,2 -l 

)

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaiser

LL8032 . O20
Date Sampled: 02/29/72

Date Received: 02/29/12

RL
Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Analyte ttgt/L' A

200.8 03/0s/72 200.8 03/07 /72 7440-3A-2 Arsenic

11-An: I rz1- c rrnrlctacf pd at ni rzcn Ql
RL-Reporting Lj-nit

0.5 3.6

FORM-I



Alsbfi8?b@
INCORPORATED

INORGATiIICS AI{AIYSIS DATA SHEET
TOTAI, METAI,S
Page 1 of 1

Lab Sample fD: UKl6MB
LIMS ID:12-3603
Matri-x: Water
Data Release Authorized:
Reportedz 03/09/12

SanpJ.e ID: METHOD BLANK

QC Report No: UKI-6-Landau Associates
Project: Port of Tacoma-Kaiser

LL8032 . O20
Date Sampled: NA

Date Recei-ved: NA

Prep Prep Analysis Analysis
Meth Date !4ethod Date CAS Nunber Analyte Rt Vgt/L A

200.8 03/05/1,2 2O0.8 03/01/12 1440-38-2 Arseni-c
200.8 03/05/72 200.8 03/O7/72 7440-47-3 Chromium
200.8 03/05/1,2 200.8 03/07/12 7440-50-8 Copper
2O0.8 03/05/12 2O0.8 03/07 /12 1 439-92-I Lead
'7 4'70A 03/05/72 '7 470A 03/O6/72 'l439-9'1- 6 Mercury
200.8 03/05/12 200.8 03/01/1,2 7440-66-6 zinc

U-Analyte undetected at given RL
Rl-Reporti-ng Li-mit

0.2
nq
0.5
0.1
0.1

4

0.2 u
N tr IT

0.5 U

0.1 u
0.1 u

4U

FORM-I



Aisiilsrb@
INCORPORATED

INORGAI{ICS ENALYSIS DATA SIIEET
TOTAI, METAI,S
Page 1 of 1

Lab Sample ID: UKl6LCS
LIMS ID: 72-3603
Matrix: Water
Data Refease Authorized
Reported: O3/09/1-2

AnaJ-yte
Analysis
Method

Sample ID: LAB CONTROL

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: NA

Date Received: NA

BLA}iIK SPIKE QUAI,ITY CONTROL REPORI

Spike
Found

Spike I
Added Recoverlz O

Arsenic
Chromium
Copper
Lead
Mercury
Zj-nc

Reported in pgll,

200.8
200.8
200.8
200.8
7410A
200.8

26.3
25.8
26 .9
26.O
z.zz
19.8

25 .0
25 .0

25.0
2 .00
80.0

1058
1038
1088
ro4z
111?

99.8e"

N-Control- l-imit not met
Control- Limi-ts: 80-120?

FORM-VII



INORGA}IICS A}IALYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample fD: UK16G
LIMS ID:12-3608
Matrix: Water
Data Release Authorized
Reported: A3/09/L2

fix$ff8*@
INCORPOR'TTED

Sample ID: RM-IV1$I-6 (al -O229L2
SAMPLE

QC Report No: UK16-Iandau Assocj-ates
Project: Port of Tacoma-Kaiser

1,r8032 .020
Date SampJ-ed: 02/29/1,2

Date Received: 02/29/12

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL 1u5t/L A

200.8 03/05/1.2 200.8 03/01/1,2 7440-38-2 Arsenic
200 .8 03 / 05 / 1,2 200 .8 03 / 08 / 12 1 4 40- 47 -3 Chromium
200.8 03/05/72 200.8 03/0'7 /1-2 7440-50-8 Copper
200.8 03/05/1,2 2O0.8 03/07/1.2 1439-92-L Lead
1470A 03/05/12 7470A 03/06/12 1439-97-6 Mercury
200.8 03/05/12 200.8 03/07/12 1440-66-6 Zj-nc

U-Analyte undetected at given RL
RL-Reporting Limit

o.2
1

n5
0.1
0.1

4

59.3
1U

0.5 u
0.1 u
0.1 u

4U

FORM-I



INORGATiIICS A}IAI,YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: UK16G
LIMS ID: 12-3608
Matrix: Water
Data Release Authorized:
Reported: 03 / 09 / 12

AXs:fi:rb@
INCORPORATED

Sample ID: RM-r'fV-5 (s, -O229L2
DUPLICATE

QC Report No: UK16-Landau Assocj-ates
Project: Port of Tacoma-Kaiser

1"1"8032 .020
Date Sampled: 02/29/72

Date Received: 02/29/12

MATRTX DUPITICATE QUALITY CONTROL REPORT

Anal-ysis Control
Analyte Method Sample Duplicate RPD Linit I

Arsenlc 200.8 59.3 61.0 2.82 +/- 2OZ
Chromium 200.8 1U 1U 0.0? +/-L L
Copper 200.8 0.5 U 0.5 U 0.0? +/- 0.5 L
Lead 200.8 0.1 U 0.1 U 0.0? +/- 0.1 L
Mercury 7470A 0.1 U 0.1 U 0.08 +/- 0.1- L
Zinc 200.8 4U 4U 0.0? +/-4 L

Pannrl-arl i- trn,/Tr\svv! Lsu 1rr FY / !

*-Control Linit Not Met
L-RPD Invalid, Limit : Detection Limj-t

FOR!{-Vr



INORGAIIICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: UK16G
LIMS rD: 72-3608 , /
Matrix: Water A[ji /
Data Rel-ease Authorized:i i\lX'
Reported: 03/09/1,2 t{\

Analysis
Analyte l'lethod SanpJ-e Spike

Als:il8tb@
INCORPORATED

Sample ID: RM-MiI-6 (s) -O229L2
L'IATRIX SPIKE

Ar/a Dannrt \Ia. rIKl 6-Landau ASSOCiateSYv r\v}Jv!

Project: Port of Tacoma-Kaiser
LL8032 .020

Date Sampled: 02/29/1,2
Date Received: 02/29/12

I'IATRIX SPIKE QUAIITY CONTROL REPORT

Spike I
Added Recovery A

Arsenic 200.8 59.3 85.2
Chromium 200.8 1.25 U 25.0
Copper 200.8 0.500 U 25.1
Lead 200.8 0.100 u 24.7
Mercury 7 410A 0.100 U 1.18
Zinc 200.8 4 .00 U 73. 1

Reported in pgll,

N-Control Li-mit Not Met
H-? Recovery Not Applicable, Sample Concentration Too Hj-gh
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limitsl. '15-7254

25 .0
2s .0
25.0
25.O
1.00
80.0

104?
1009
100?

98.88
118 ?

9L .4Z

FORM-V



INORGAI{ICS A}TAI.YSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1

Lab Sample fD: UK16H
LIMS ID: 72-3609
Matrix: Water
Data Rel-ease Authori-zed:
Reportedz 03/09/12

fixsiffs*@
INCORPORATED

Sample ID: RM-MI{-99 (sl -O229L2
SAI"IPLE

of' Panarf Nln. ttK16-LandaU ASSOCiateS
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/29/1,2

uaEe Kecelveo: uz/ zY/ Iz

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL 1u1gt/L a

200.8 03/05/72 200.8 03/07 /12 744O-3A-2 Arsenic
200.8 03/05/72 200.8 03/07 /12 1440-41-3 Chromium
200.8 03/05/12 200.8 03/07 /72 7440-s0-8 Copper
200.8 03/05/12 200.8 03/07/1,2 7439-92-1, Lead
1410A 03/05/72 1470A 03/06/1,2 1439-97-6 Mercury
200.8 03/05/1"2 200.8 03/01/1,2 '1440-66-6 Zinc

II-Ana lwf e rrndctcntr.d et rri rrcn RLse Y+

RL-Reporting Limit

o .2 64.4
0.5 0.5 u
0.5 0.5 u
0.1 0.1 u
0.1 0.1 u

4U

FORM-I



INORGANICS AI{ALYSIS DATA STIEET
DISSOLVED METAIS
Paqe 1- of 1-

ANALYT|CA:@

ft=""8#*otro
SaupJ-e ID: t'fi[-103 (s) -02291-2

SAI'IPIE

Lab sample rD: uK16r i QC Report No: uK16-Landau Associates
LrMS rDz 1'2-361o l/ Project: port of racoma-Kaiser
Matrix: Water [\n--J[ 118 o32.o2o
Data Rel-ease Authorizedr\,V\ ^ Date Sampled: O2/29/i,2
Reported: 03/09/L2 "[\ Date Received: 02/29/1,2

V

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte Rf, pgrlt e

200.8 03/05/1'2 200.8 03/07/12 74ao-38-2 Arsenic o.z t.4

U-Ana]yte undetected at qiven RL
nl-nepoiting Limi-t

FORM-I



INORGAIiIICS ATiIALYSIS DATA
DTSSOL\ZED METAI,S
Page 1 of 1

Lab Sample ID: UK16J
LIMS ID: L2-361.I
Matrix: Water
Data Rel-ease Authorize
Reportedz 03/09/L2

Prep
Date

SHEET

Analysis Analysis
Method Date CAS Nunber Arralyte

fiisbffsrb@
INCORPORATED

Sanple ID: t'1W-102 (e) -022912
SA}4PLE

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaj-ser

1.L8032 . O20
Date Sampled: 02/29/I2

Date Received: 02/29/L2

Prep
Meth vgt/L

200.8 03/05/12 200.8 03/01 /12 7440-38-2

11-Ana I rz1-e rrndctactpd et ni rrcn Ql
RL-Reporting Limit

Arsenic A' 1.3



ilstfi:rb@
INGORPORATED

INORGANICS AI{ALYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: UK16MB
LIMS ID:. 12-3609
Matrix: Water
Data Release Authori-zed:
Reported: 03/09/12

Samp1e ID: METHOD BLANK

QC Report No: UK16-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: NA

Date Received: NA

Prep Prep Anal-ysis Analysis
Meth Date Method Date CAS Nunber Analyte RL 1u5r/L O

200.8 03/05/12 20A.8 03/07 /72 1 440-38-2 Arsenic
200.8 03/05/L2 200.8 03/07 /1.2 1 440-47-3 Chromium
200.8 03/05/L2 2O0.8 03/07 /12 7 440-50-8 Copper
200.8 03/05/12 200.8 03/O7/1,2 1439-92-1, Lead
1470A 03/05/12 1470A 03/O6/12 1439-91-6 Mercury
200.8 03/05/1,2 200.8 03/07/12 1440-66-6 Zinc

11-Ana lvte rrndel-entcd :f rri rzcn Ql
Rl-Reporting Limit

0.2 0.2 U

0.5 0.5 U

0.5 0.5 U

0.1 0.1 U

0.1 0.1 U

4U

FORM-I



Alsbffirb@
INCORPORATED

TNORGAI{ICS AI{AI,YSTS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: UK16LCS
LIMS ID: 1"2-3609
Matrix: Water
Data Rel-ease Authorized
Reported: 03/09/12

Analyte
Analysis
Method

SampJ.e ID: LAB CONTROL

QC Report No: UK16-l,andau Associates
Project: Port of Tacoma-Kaiser

1r8032 .020
Date Sampled: NA

Date Received: NA

BI,ANK SPIKE QUATITY CONTROL REPORT

Spike
Found

Spike t
Added Recovery A

Arsenlc
Chromium
Copper
T ^-i!gau

Mercury
Zinc

Reported in pgll,

200.8
200.8
200.8
200 .8
7 4'7 0A
200.8

zo. q

25.7
26 .6
25. 4

z.L
19

25 .0
25.Q
25.0
25.O
z.u

7062
10 3?
1068
1.022
105?

80 98.88

N-Cont.ro] l-imit not met
Control- Limits: 80-120?

FORM-VII



SAT.{PLE RE SULTS -CONVENI IONAIJS
UK1 5-Landau AsEociateg

ANALYTICAL A
RESOURCES\Y
INCORPORATED

Project: Port of Tacoma-Kaiser
Event: 118032.O2O

Matrix: Water
Data Rel-ease Authorized
Reported: 03/08/12

AnaJ-yte

Date Sampled: 02/29/1,2
Date Received: 02/29/72

C].ient ID: SPL-!4![-B lel -O229L2
ARI ID: t2-36O4 UK16C

Date
Batch Method Units RL Sanple

Weak Aci-d Di-ssoc. Cyanide 03/07 /12 SM4500CN-I mg/L 0.005 < 0.005 U
0307 12#1.

RL Analytical reporting limit
U Undetected at reported detection l-imit

Water Sample Report-UK16



ME THOD BI.AIIK RE SI'IJTS _CONVENT IOIiIAJ,S
uK1 6-Landau Aeeociates firsbfisrb@

INCORPORATED

Matrix: Water lY\/ .ti *-^, ./Data Rel-ease Authorized: ily I"/
Reported z a3/Q8/1.2 tr! Tt/

Project: Port of Tacoma-Kaiser
Event: 118032.020

Date Sampled: NA
Date Received: NA

AnaJ-yte Method Date Units Blank ID

Weak Acid Dissoc. Cyanide SM4500CN-r B/07/I2 mg/L < 0.005 u

Water Method BLank Report-UK16



STA}iIDARD RE E:ERENCE RE ST'LTS -COM/ENT IONAI.S
UK1 5-Landau Associates i:3rfis!:@

INCORPORATED/
Matrix: Water NX,
Data Rel-ease Authorized,fX4 ,

Reported: 03/08/1,2 l,i

Project: Port of Tacoma-Kaiser
Event: 118032.O20

Date Sampled: NA
Date Received: NA

True
Anaryte/sRM rD Method Date unitE sRM varue Recovery

Weak Acid Dissoc. CyanideSM4sOOCN-r B/07 /12 mg/L O.I42 0.150 94.72
ERA 11107

Water Standard Reference Report-UK16



J AAnalytical Resources, Incorporated

-l- 
Analvtical Chemists and Consultants

=J

ANALYTIC4I, RESOU
. *1( // ,G"-7

r<"iiysd{kh/'
Client Sefvices Manacer
206/69s-6211
kellyb@arilabs.com

Enclosures

March 6,2012

Stacy Lane
Landau Associates, Inc.
130 2'o Avenue S.

Edmonds, WA 98020

RE: Project: Portof TacomaKaiser
ARI Job No: UK18

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted one water sample on February 29,2012 in good condition. Select samples
were archived upon receipt, as requested on the COC. For further details regarding sample receipt,
please refer to the enclosed Cooler Receipt Form.

The sample was analyzed for cPAHs, PCBs and Total and Dissolved Metals, as requested on the
COC.

No analyical complications were noted.

An electronic copy of this report and all associated raw data will remain on file with ARl. If you
have any questions or require additional information, please feel free to contact me at your
convenience.

4611 South 134th Place. Suite ',lO0 . Tukwila WA 981 68 . 206-695-6200 . 206-695-6201 fax
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ftA Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Gooler Receipt Forrn

ARI Client: Project Name:

COC No(s): G)
Assisned ARr Job *o, u E I I

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properlyfilled out (ink, signed, etc.) ....................

Temperature of Cooler(s) ("C) (recommended 2,0-6.0 "C for chemistry)..

lf cooler temperature is out of compliance fill out form 00070F

CoolerAccepteony: AV oate:

Complete custody forms and atlach

@)
NO

NO

YES

@
G,

5,3 q.t<2

Temp Gun lD#:

rine: l-/fr

./t*'" -Delivered by: Fed-Ex UPS Courier (!and Delivbred Other:_
rrack'ng *o, "---'-"'' 

fruA.____-_____--\-'- 7

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? ... Bubble Wrap tvet lcb Gel Packs Baggies Foam Block'\_.-
YES

Paper Other:_
NA 

'@YES

G}
€e$G
r€s
)-<,
ryES

@*v ?66, >q:(E9
6b

@j

Was sufficient ice used (if appropriate)?

Were all bottles sealed in individual plastic bags? .

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of contalners received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)..

Were all VOC vials free of air bubbles?

* Notify Project Manager of discrepancies or concems n

NO

('
NO

NO

NO

NO

NO

NO

NO

NOWas sufficient amount of sample sent in each bottle? ...

Date VOC Trip Blank was made at ARI .. . . . .

Was Sample Split by ARI : 6A1 YES Date/Time:- Equipment:- Split by

Samptes Lossed nv, - AV o"tu, !f .rCll 13 rit", i?55

Samole lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepan cies, & Resolufions.'

Bv: Date:

rnal{ ai"i Sqhbles
i *'3*t$t
:I.r';

> -i* mf{i

*f,il
Small ) "sm"

Peabubbles ) "pb'
Large ) "lg"
Headspace ) "hs"

o016F
3/211Q

Cooler Receipt Form Revision 014



Sampre rD Cross Reference Report #sifi$!@
INGORPORATED

ARI Job No: UK1B
Client: Landau Associates
Project Event: 118032.020

Proiect Name: Port of Tacoma-Kaiser

Sample ID
ARI ARI

Lab ID LIMS ID Matrix SampJ-e Date/Tine VTSR

7. RM-MW-6 (I)-02291"2 UK18A 12-3547 Water 02/29/12 72:00 02/29/12 11;21
2. RM-MW-6 (T)-02291,2 UK18B 12-3548 Water 02/29/I2 12:00 02/29/I2 1-1 :21

Printed 02/29/1,2 Pase 1 of 1
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INORGAI{ICS ATiIAIYSIS DATA SHEET
TOTAI METATS
Page 1 of 1

Lab Sample ID: UK18A
LIMS IDz 1"2-3547
Matrix: Water i /'
Data Rel-ease Authori zed r[Y]7i,/
Reported: 03/06/72 \/ ', -

\i\/\'
Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Arralyte

firsinstb@
INCORPORATED

Sample ID: RM-MiI-5 (T., -O229L2
SA!!PLE

QC Report No: UK18-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/29/12

Date Received: 02/29/1-2

ttg/LRL

200.8 03/02/12 200.8
200.8 03/02/72 200.8

03/05/12 7440-3A-2
03/05/12 7440-47-3

Arsenic
Chromiun

39
161

U-Analyt.e undetected at given RL
RL-Reporting Limit

FORM-I



INORGAI{ICS AI{ATYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: UK18B j
LIMS IDz 12-3548 / /
Matrix: Water |t\d
Data Refease Authorized:l t/ \,, r

Reported: 03/06/12 \l j

fixsil8rb@
INCORPOR'TTED

Sample ID: RM-r'fV-6 (I, -O229L2
SAMPLE

QC Report No: UK18-Landau Associates
eroject: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/29/12

Date Received: 02/29/L2

Prep
Meth

Prep Analysis Analysis
Date Method Date CAS Nunber Analyte RL vs/L

200.8 03/02/L2 200.8
200.8 03/02/1,2 200.8

03/05/12 7440-38-2
03/05/12 7440-47-3

Arsenic
Chromium

36
155

Il-Ana I rrf c rrndef ccl- ed et ci rzan Ql
RL-Reportinq .Llmit

FORM-I



txsbfi8i:@
INCORPORATED

INORGAT{ICS AT.IALYSIS DATA SHEET
TOTAI, METAIS
Page 1 of 1

Lab Sample fD: UK18MB
LIMS IDz :.2-3547
Matrix: Water
Data Refease Authorized:
Reported:. 03/06/72

Sanp1e fD: METHOD BLANK

f\r- Pannri \ln. ttK18-LandaU ASSOCiaLeS
Project: Port of Tacoma-Kaiser

LL8032.020
Date Sampled: NA

Date Received: NA

Prep Prap Analysis Analysis
Meth Date Method Date CAS Nr:nlrer Analyte RL 1u'g/L A

200.8 03/02/12 200.8 03/02/12 1 440-38-2 Arsenic 0.2 0.2 U

200.8 03/02/12 200.8 03/02/1,2 1440-41-3 Chromium 0.5 0.s U

U-Analyte undetected at given RL
Rl-Reporting Li-mit

FORM-I



fixsbfisr!@
INCORPORATED

TNORGAI{TCS AI{ATYSIS DATA
TOTAL MNTAJ,S
Page 1 of 1

Lab Samp1e fD: UK1SLCS
LIMS IDt 72-354'l
Matrix: Water
Data Rel-ease Authori-zed:
Reported: 03/06/12

SampJ-e ID: LAB CONTROL

At'- Pannrt- \ln. IlK18-Landaq ASSociates
Project: Port of Tacoma-Kaiser

1L8032 .020
Date Sampled: NA

Date Received: NA

BLANK SPTKE QUAI,ITY CONTROL REPORT

AnaJ-yte

SHEET

Analysis
Method

Spike
Found

Spike
Added

t
Recovery a

A,-^^: -nr D ertr u

Chromium
200 .8
200.8

24.7
zLl-5

25 .0
25.O

98.88
97.22

Pannrt- ad i n rrn /TLsv rrr FfY/!

N-Control- l-init not met
Control- Llmlts: 8O-1208

FORM-VII



rxst#:?b@
INCORPORATED

INORGAI.TICS ANALYSIS DATA
DISSOLVED METAJ,S
Page 1 of 1

Lab Sample ID: UK18MB
LIMS ID:12-3548
Matrix: Water
Data Rel-ease Authorized:
Reportedz O3/06/1,2

Prep
Date

Sample ID: METHOD BLAI'IK

OC Rcnort No: IlK18-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: NA

Date Received: NA

Prep
Meth

Anal-ysis Arralysis
Method Date CAS Nunber Analyte +tgt/L

200.8 03/02/L2 200.8 03/02/L2
200.8 03/02/12 200.8 03/02/1.2

U-Analyte undetected at gj-ven RL
RL-Reportj-ng Limit

7 440-38-2
1 4 40- 4'7 -3

n,^^^ i ^

Chromium
u.z
n5

4.2
n5

U

U



f,xsbfisrb@
INCORPORATED

INORGATiIICS ATiTAIYSIS DATA SHEET
DISSOLVED METALS
Paqe 1 of 1

Lab Sample ID: UK1SLCS
LIMS 1D: 12-3548
Matrix: Water
Data Refease Authorized:
Recorted: 03/06/12

AnaJ.yte
Anal-ysis
Method

Samp1e ID: LAB CONTROL

QC Report No: UK18-Landau Associates
Project: Port of Tacoma-Kaj-ser

rr8032.o20
Date Sampled: NA

Date Received: NA

BI,ANK SPTKE QUAI.TTY CONTROL REPORT

Spike
Found

Spike t
Added Recovery A

l-^^-.i ^

Chromi-um
200.8
200.8

24. I

24 .5
25.O 98.8?
25.O 98.0t

Pannrl- od i n rra /Tr\svv! LEv f rr F4Y / !

N-Control l-imit not met
Control- Li-mits: 80-1208

FORM-VII



ORGAIIICS AI{AIYSIS DATA SHEET
PCB by @,/ECD r4ethod SW8082
Page 1 of 1

Lab Sample ID: UK18A
LrMS fD: 12-3547
Matrix: Water E
Data Release Authorizedl. fr
Reportedz 03/05/12

Date Extractedz 03/0I/12
Date Anal-yzed: 03/02/1,2 22:56
Instrument,/AnaIyst : ECDTlJGR
GPC Cleanup: No
Sul-fur Cleanup: Yes

CAS Nunber

AXs5ffSrb@
INCORPORATED

Samp]-e ID: RM-I4I{-5 (rl -O229L2
SAMPI,E

QC Report No: UK18-Landau Associates
Project: Port of Tacoma-Kaj-ser

11-8032.020
Date Sampled: 02/29/72

Date Received: 02/29/12

Sample Amount: 1000 mL
Final- Extract Vo]ume: 0.50 mL

Dil-uti-on Factor: 1.00
Sil-ica Gef : Yes

Acid C]eanup: Yes

RL ResultAnaJ.yte

L267 4-71-2
3J40v-Zr-v
rzo I z-zY-o
11097-69-1
11096-82-5
I I l-U4- Z6- Z

_L-Lt-Cl_-t-b-J

Arocl-or
Arocl-or
Aroc.lor
Arocl-or
Arocfor
Aroclor
Arocl-or

0.010
0.010
0.010
0.01_0
0.010
0.010
0.010

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

1016
rz4z
1248
]254
L260
r22L
L232

Pannrf ar{ i n "n,/T. /nnl.rlr\EI/v! c=s Ltt v9 / L \ yyp I

PCB Surrogate Recovery

Decachl-orobiphenyl
T e t ra chl- oromet axvl- ene

24.52
41.5?

FORM I



Alstffirb@
INCORPORATEDORGAT\TICS A}IAIYSIS DATA SHEET

PCB by @,/ECD Method Sll8082
Page 1 of 1

Lab Sample ID: MB-030112
LIMS ID z L2-3547
Matrix: tiater
Data Re]ease Authorized:
Reported: 03/05/12

Date Extracted: 03/01 /1,2
Date Anal-yzed: 03/02/L2 2L:53
Instrument,/Anal-yst : ECDT /.lGR
GPC Cleanup: No
Sulfur C]eanuc: Yes

CAS Nunber

SanpJ-e ID: MB-030112
METHOD BLAI{K

QC Report No: UK18-Landau Associates
Project: Port of Tacoma-Kaj-ser

rr8032.o20
Dat.e Sampled: NA

Date Received: NA

Sample Amount:
Finaf Extract Vo]ume:

Dilution Factor:
Silica Gef:

Acid Cleanup:

AnaJ-yte

1000 mL
u.5u m!
l-. UU

Yes
Yes

Result

1-2614-1L-2
3J40t-Z-L-v
7267 2-29-6
7]-097 -69-1.
I IU JO-6 Z_ J
r r ru4- z6- z
| | | 4 | - | h-a

Arocl-or 1016
Aroclor L242
Arocl-or 1248
Arocl-or 1254
Arocl-or 12 60
Aroclor L221
Aroclor 1232

0.010
0.010
0.010
0.010
0.010
0.010
0.010

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u

Reported in pq/L (ppb)

PCB Surrogate Recovery

Decachl-orobiphenyl
T et ra chl- oromet axvl- ene

83. s?
58.8?

FORM I



firsbfis*@
INCORPORATED

sw8082/PCB WATER SnRROGATE RECOVERY STJMMARY

Matrix: Water QC Report No: UK18-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020

Client ID
DCBP DCBP TCt{l( TCI'O(
t REC LCIJ-UCL I REC LCL-UCL TOT OUT

MB-030112
LCS- 030 1 12
LCSD-030112

83.5t 32-108 58.8U 31-100 0
84 .8t 32-108 56.0? 31-100 0
91.08 32-108 55.08 31-100 0

RM-MW-6 (r) -02291"2 24.52 19-1r.1 41.58 21-100 0

Prep Method: SW3510C
Log Number Range z 12-354'1 Lo L2-3541

Dana 1 fnr IIT{'I R

FORM-rr SW8082



fir$ff:lb@
INCORPORATEDORGAI{ICS ATiIAIYSIS DATA SHEET

PCB by 6C|F"CD Method Sw8082
Page 1 of 1

Lab Sample ID: LCS-030112
LIMS ID: 72-3541
Matrix: Water ,3Data Release Authori-zed: .,0
Reportedz 03/05/1,2 "'

Date Extracted LCS/LCSD z 03/01,/1.2

Date Ana.l-yzed LCS z 03/02/12 22:1.4
LCSD: 03/02/12 22:35

f nstrument/Ana]yst LCS : ECDT /JGR
LCSD: ECDTlJGR

GPC Cleanup: No
Srr'l frrr Cl eenrrn: YeS

Analyte
Spike LCS

LCS Added-tCS Recowery

Sanp1e ID: LCS-030112
LCS/LCSD

QC Report No: UK18-Landau Associates
Project: Port of Tacoma-Kaiser

1,18032.024
Date SampJ-ed: NA

Date Received: NA

Sample Amount LCS: 1000 mL
LCSD: 1000 mL

Final Extract Volume LCS: 0.50 mL
LCSD: 0.50 nL

Di.Iution Factor LCS: 1.00
LCSD: 1 . 00

Sil-ica Gel-: Yes
Acid Cl-eanup: Yes

Spike LCSD
LCSD Added-LCSD Recowery

Arocl-or 1016
Arocl-or 12 60

0.024
0.033

0.050
0.050

48.0E
66. 0g

0.028
0.036

0.0s0
0. 0s0

56.08 15. 4?
72.02 8.7r

PCB Surrogate Recovery

Decachl-orobiphenyl
T e t rachl- oromet axvl- ene

Resul-ts reported in pg/L
RPD cal-cul-ated using sample concentrati-ons per sw846.

LCS LCSD
84.8? 9r-.08
56.03 55.08

FORM III



ANAiVTI.:A| ARE$il;Hg
ORGANICS AIIAIYSIS DATA SHEET TNCORpORATED
PNAs by Low Level SW8270D-SIM GCIMS Sample ID: RM-MlV-6ltl-O229L2
Page 1of 1 SAI'IPLE

rr].r Qamnla rfi. TlKl8A QC Report No: UK18-Landau Associates
LIMS ID: 1,2-3541 Project: Port of Tacoma-Kaiser
Matrix: Water 4t Event: 118032.020
Data Retease Authorizedz ft/ Date Sampled: 02/29/12
Reported: 03/05/1,2 Date Received: 02/29/1-2

Date Extracted: 03/A7/12 Sample Amount: 500 mL
Date Analyzed: 03/02/1,2 20258 Final- Extract Vol-ume: 0.5 mL
fnstrument/Analyst: NT11/JGR Dilution Factor: 1.00

CAS Nunber Anal-yte RL Resu1t

56-55-3 Benzo (a) anthracene 0.010 < 0.010 U
2I8-AI-9 Chrysene 0. 010 < 0.010 U

50-32-8 Benzo(a)pyrene 0.010 < 0.01-0 U
193-39-5 Indeno (1,,2,3-cd)pyrene 0.010 < 0.010 U
53-70-3 Dibenz (a, h) anthracene 0.01-0 < 0.010 U
TOTBFA Tota] BenzofLuoranLhenes 0.020 < 0.020 U

Reported in pglL (ppb)

SIM SemivolatiJ.e Surrogate Recoverf/

d10-2-Methylnaphthalene 51.3?
d14-Dibenzo (a, h) anthracene 23 . 2Z

FORM I



ORGANICS AT{AIYSTS DASA SHEET
PNAs by Low LeveJ- SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: MB-030112
LIMS IDz 12-354'1
Matrix: Water A
Data Rel-ease Authorized ,/fr'
Reported: 03/05/12

Date Extracted: 03/01-/12
Date Analyzed: 03/02/1.2 19:29
Instrument/Anal-vst : NT11/JGR

CAS Nunber Anal-yte

l-
ANALYTICAL(JA
RESOURCES\7
INCORPOR/[TEO

SampJ-e ID: MB-030112
METHOD BI.ANK

QC Report No: UK18-Landau Associates
Project: Port of Tacoma-Kaiser

Event: 118032.O20
Date Sampled: NA

Date Recei-ved: NA

Sample Amount: 500 ml,
Final- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL ReEuIt

56-55-3
21_8-0L-9
50-32-8
1 93- 3 9-5
53-?0-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0 .020

< 0.010 u
< 0.010 u
< 0.010 u
< 0.010 u
< 0.01_0 u
< 0.020 u

Benzo (a)ant.hracene
Chrysene
Benzo(a)pyrene
Tndann /'1 2 ?-nrl \\Lr-,J -*/pyrene
Dibenz (a, h) anthracene
Total- Benzof l-uoranthenes

Pannrt-ori i n rrn /T /nnl.r\uvs rrr FrYl! \yy!,,

SIM SemivolatiJ-e Surrogate Recovery

d10-2-Methylnaphthalene 80.7t
d14-Dibenzo (a, h) anthracene 83.78

FORM T



i$bn:tb@
INCORPORATED

SIM SW82?O SURROGATE RECOVERY SUM!!,ARY

Matrix: Water QC Report No: UK18-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020

C1ient ID MNP DBA TOT OUT

MB-030112
L\-J-UJU-L-LZ
LCSD- 030 1 12
RM-MW-6 (r)-0229L2 51.3? 23.22 0

LCS/MB LIMITS QC LIMITS

(MNP) : d10-2-Methylnaphthal-ene (34-104) (30-l-04)
(DBA) : d14-Dibenzo (a, h) anthracene (36-724 ) (23-l-35)

Prep Method: SW3510C
Log Number Range z 1,2-3547 to 1"2-3547

80.73 83.7? 0
83.08 94.72 0
78.02 88.08 0

Page 1 for UK18
FORM-II SIM SW82?O



ORGA}UCS A}IAI.YSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-030112
LIMS lDz L2-354'l
Matrix: Water .4
Data Re]ease Authorized: /(
Reported: 03/05/12

Date Extracted ICS/LCSDz 03/0I/12

LCSD: 03/02/12 20228
Instrument/Analyst LCS: NT11/JGR

LCSD: NT11/JGR

Analyte

^-:\ANALYTICALI'A|
RESOURCES\Z
INCORPORATED

ganFJ.e ID: LCS-030112
LAB CONTROL SAIVIPLE

Ar'r Dannrf Nrn. rlK18-Landau AssociatesYv r\v},v!

Project: Port of Tacoma-Kaiser
Event: ]L8O32.O20

Date Sampled: NA
Date Received: NA

Sampfe Amount LCS: 500 mL

LCSD: 0.50 mL
Dil-ution Factor LCS: 1 . 00

LCSD: 1.00

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD

LCSD: 500 mL
Date Analyzed LCSt 03/02/12 1,9:59 Fi-nal Extract VoLume LCS: 0.50 mL

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
fndeno (1, 2, 3-cd)pyrene
Dlbenz (a, h) anthracene
Total- Benzof luoranthenes

RPD calcul-ated using sampl-e concentrations per SW846.

SIM SenivoJ-atile Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthal-ene 83.0? 78.0?
d14-Dibenzo (a, h) anthracene 94 .7? 88. 0?

0 .262 0. 300 87 .3? 0.254 0.300 84 .72 3.13
0.238 0.300 79.31 0.229 0.300 76.3? 3.9*
0.1s0 0.300 50.0? 0.173 0.300 5't.'72 L4.22
0.22't 0.300 't5.72 o.2to 0.300 70.0E 7.8?
0.237 0.300 79.02 0.226 0.300 75.38 4.82
0.547 0.600 9t.22 0.s23 0.600 B't.22 4.5?

Reported in pg/L (ppb)

FORM III



fl F- Ana I yti cal Resou rces/ | n co rpo rated

aU 
Analytical Chemists and Consultants

March 14,2012

Stacy Lane
Landau Associates, Inc.
I30 2"d Avenue S.

Edmonds, WA 98020

RE: Project: Portof TacomaKaiser
ARI Job No: UK22

Dear Stacy:

Please find enclosed the original Chain-of:Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted four water samples on March 1,2012 in good condition. For further details
regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for cPAHs, WAD Cyanide and Total and Dissolved Metals, as
requested on the COC.

The cPAHs surrogate DBA was out of control low for the original analysis of samples SPL-C-(s)-
030112 and SPL-F-(s)-030112. The samples were re-extracted and re-analyzed outside of the
method recommended holding time with surrogate recoveries in control. Both sets of data have
been included for your review.

The WAD Cyanide matrix spike is out of control low in association with sample SPL-C(s)-0301L2.

No further analytical complications were noted.

An electronic copy of this report and all associated raw data will remain on file with ARI. If you
have any questions or require additional information, please feel free to contact me at your
convenience.

CES,INC.

ices Manager
206169s-621r
kellyb@arilabs.com

Enclosures

{"ftr4

46'11 South 134th Place. Suite 100. TukwilaWA9B168.206-695-6200 o 206-695-6201 fax
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JD Analytical Resources, Incorporated

at Analytical Chemists and Consultants Gooler Receipt Forrn
.'1rl I t-f _ ,/

project Name: l'itl r,,l f,:i rta , I r\ * liarstl,'
Delivered by: Fed-Ex unS CouXer(+anii.?d*"g Other:-
rrackins ruo, @l

il
ARI client: L(NLU 1-L't

coc No(s): G)
Assigned ARI Job no, IlK ]

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properlyfilled out (ink, signed, etc.),..... 
, ,l

Temperature of Coole(s) ("C) (recommended 2.0-6.0 'C for chemistry). .. ) r 5
lf cooler temperature is out of compliance fill out 

f 
rf 00070F

Cooler Accepteo ny: s'J flA

yES @:(f$., No

ftb No

*'oo,,r*0, ,I-ntllcn
/()?5

Complete custody forms and attach all

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? ... Gel Packs Baggies Foam Block Paper Ot

NA

NA

@,

&
samples Lossed nv. W ort", '3lr/13 rit", 1]3s

Wassufficient ice used (if appropriate)? .........

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken;?

Were all bottle labels complete and legible?

Did the number of containers listed on COC maich with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)..

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? ...

Date VOC Trip Blank was made at ARl..

Was Sample Split by ARI : (9 YES Date/Time Equipment:

* Notify Project Manager of discrepancies or concems *

YES
her:_

€$
YES

6Ee

FS
Y*Es

G}G
G$
YES

G
Split by

NO

G
NO

NO

NO

NO

NO

NO

NO

NO

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lD on COC

A d d i ti o n a I lr/of es, Dlscrep a n c i e s, & Reso/utions.'

Bv: Date:

>.{ mnt

rrt
tAii F$
-,*ll+tt

i

Small ) "sm"

Peabubbles ) "p5'
Large .} "lg"
lleadspace ) *hs"

Cooler Receipt Form Revision 014



Sample ID Cross Reference Report i:s:fi:t!@
INCORPORATED

ARI Job No: UK22
Cl-ient: Landau Associates
Project Event: 118032.020

Project Name: Port of Tacoma-Kaiser

ARI ARI
Sanple fD Lab fD LfMS ID l"tratrix Sanp1e Date,/Time VISR

1. SPL-C (s) -030112 UK22A 12-3648 Water 03/01 /I2 08230 03/01/L2 70:25
2. SPL-F (s)-030112 |JK22B 1,2-364 9 Water 03/07/1,2 07 :32 03/0L/72 I0:25
3. sPL-z (s) -030112 UK22C 12-3650 Water 03/01 /I2 07 :34 03/0I/I2 10:25
4. MW-101 (s) -030112 UK22D 12-365I Water 03/01/L2 09275 03/0I/12 I0:.25
5. MI/,/-101(s)-030112 UK22E 12-3652 Water 03/01/1,2 09275 03/0I/12 I0:25

Printed 03/0I/L2 Page 1 of 1,
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ORGAI{ICS A}.TATYSIS
PNAs by Low Level
Page 1 of 1

DATA SHEET
sw8270D-SrM GCIMS

firs5ffsrb@
INCORPORATED

Sanp1e ID: SPL-C(s)-030112
SAI"IPLE

Lab Sample ID: UK22A
LIMS IDz L2-3648
Matrix: Water
Data Rel-ease Authorized:
Reported: 03 / 14 / 12

Date Extracted: 03/05/1,2
Date Anal-yzedi 03/01 /12
Tnsfrument /Ana I vst: NT11

CAS Nunber Anal-yte

oC Renort No: tiK22-Landau Associates
Project: Port of Tacoma-Kalser

Event: 778032.020
Date Sampled: 03/01,/72

Date Received: 03/01/12

Sample Amount: 500 mL
Final- Extract Volume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu].t

21257
/JGR

5 6-5 5-3
21,8-0t-9
50-32-8
1 93-39-s
5 3-7 0-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.020

010 u
010 u
010 u
010 u
010 u
020 u

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
TnAann /'1 2 ?-nd \\L' 4' J -*/ pyrene
Dibenz (a, h) anthracene
Totaf Benzofl-uoranthenes

< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

Pannrf orl i r ,ra /f . /nnh\r\eyv! Lev lrr Fyl ! \.111/v/

SIM Semivolatile Surrogate Recoverl'

d10-2-MethyJ-naphthal-ene 48.72
d14-Dibenzo (a, h) anthracene 13.6?



ORGAI.ITCS A}IAIYSTS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

LaI) 5amp]e .LD: uKzzA
LIMS ID; 1,2_3648
Matrix: Water
Data Release Authorized: \NJW
Reported: 03 / 14 / 1-2

Date Extracted: 03/12/1"2
Date Analyzed: 03/73/12 1,2:00
-Lnstrument/AnaJ-vsE : rVIr- t,/ JUK

CAS Nunber Anal.yte

A$bf;seb@
INCORPOR'TTED

Sanple ID: SPL-C(s)-030112
REEXTRACT

Af- Pannrl- lrla. rrK22-LandaU ASSOCiateS
Project: Port of Tacoma-Kaiser

Event: !L8O32.020
Date Sampled: 03/0L/1,2

Date Received: 03 / 01, /1,2

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Dilution Factor: 1.00

RL Result

s 6-5 5-3
2L8-07-9
5 0-32 -8
193-39-s
5 3-7 0-3
TOTBFA

0.01-0
0.010
0.010
0.010
0.010
o.o20

010 u
010 u
010 u
010 u
010 u
020 u

Renzo /a \:nthrar:ene
Clr rrzqono
Ran zn / a \ nrrrana
Indeno (L, 2, 3-cd) pyrene
lli krcnz le - h):nf hr:acene\ u, rr / srr errr

Totaf Benzoffuoranthenes

< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

Pannrl-ar'l itta /f . /nnh\
\ IJt-" /

SfM SemivoJ.atile Surrogate Recovery

d10-2-Methylnaphthalene 72.32
d14-Dibenzo (a,h) anthracene 53. 7%



ORGAI{ICS ANAI,YSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Samp1e ID: UK22B
LIMS IDz 1,2-3649
Matri-x: h/ater
Data Release Authorized:\NW
Reportedz 03/14/12

Date Extracted: 03/05/12
Date Anal-yzed: 03/01/L2 22:20
lnSErument/AnaJ-VS! : I\'-L -LI / L,UK

CAS Number AnaLyte

aANALYTICAL Ihd
RESOURCESV
INCORPORATED

Sanp]-e ID: SPL-F(s)-030112
SAMPLE

QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser

Event: 118032.020
Date Sampled: 03/0I/12

Date Received: 03/01,/12

Sample Amount: 500 mL
Final- Extract Vo-Iume: 0.5 mL

Dil-ution Factor: 1.00

RL Resu1t

55-55-3
2t8-OL-9
50-32-8
1 93- 3 9-5
53-70-3
TOTBFA

Benzo (a) anthracene
Ctrrysene
Ranzaf:\nrrrana

\ s / rl I v..v

Tnrlann/1 ? ?-nrl\\L' L' J -*/ pyrene
Di l'rcn z ( e -h\ rn1- h44ggng\ q t 11/ srr errr

Total Benzofluoranthenes

Reported in pgll, (ppb)

0. 010
0. 010
0.010
0.010
0.010
0. 020

0. 016
o.062

< 0.010
< 0.010
< 0.010

0.040

U

U
U

SfM Semivolatile Surrogate Recovery

d1O-2-Methylnaphthafene 51.0%
d14-Dibenzo (a, h) anthracene 17. 9?



ORGAITICS AI\IALYSIS DATA SHEET
PNAs by Low LeveJ. SW8270D-SIM GCIMS
Page 1 of 1

T,:l.r Samnl e Tf): \JK22B
LIMS ID: 12-3649
Matrix: Water
Data Rel-ease Authorizedt \ttJ
KeporE.eq: v5/ r4/ rz

Date Extracted: 03/f2/12
Date Anafyzedz 03/73/12 12:30
Instrument/Analyst : NT11/JGR

C.A.S Nunber Anal.yte

aANALYTTCALIEJfl,
RESOURCES\Z
INCORPORATED

SampJ-e ID: SPL-F (s) -030112
REEXTRACT

QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser

Event: 118032.020
Date Sampled:03/0I/L2

Date Received: 03/0L/12

Sample Amount: 500 mL
Final Extract Vol-ume: 0.5 mL

Difution Factor: 1.00

RL Resu1t

55-55-3
2t8-OL-9
50-32-8
193-39-5
53-7 0-3
TOTBFA

Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Tnrlana /'i ? ?-aA \-*/ pyrene
Di hcn z ( a -h\ :nfhr6ggpg\ g t rr / srr urrr

Tota]. Benzofluoranttrenes

0. 010
0. 010
0. 010
0.010
0.010
0.020

o.o2L
0. 082
0. 012
0.010
0.010
o.o52

U
U

Reported in pq/L (ppb)

SIM Senivolatile Surrograte Recovery

d10-2-Methylnaphthal-ene 73.32
d14-Dibenzo (a,h) anthracene 52. 3%



aHbHsrb@
INCORPORATEDORGAI{ICS AT\TAI,YSIS DATA SHEET

PNAs by Low Leve1 SW8270D-SIM GCIMS!
Page 1 of 1

T,el-r S:mnl e Tft. MB-03I2I2
LIMS ID:. L2-3649
Matrix: Water
Data Rel-ease Authorized: \^J
Reported: 03/I4/12

Date Extracted: 03/12/72
Date Anafyzed: 03/L3/12 10:31
rne#rrrman{- /an=r -zst: NT11/JGRr frrq! y

CAS Nunber Anal.yte

SampJ-e ID: MB-031212
METHOD BI.ANK

QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser

Event: 1L8032.020
D:1- e S:mnl ed. \IA

Date Received: NA

Sample Amount: 500 mL
Final- Extract Vo]ume: 0.5 mL

Difution Factor: 1.00

RL Resu1t

56-55-3
278-O1,-9
s0-32-8
1 93-3 9-5
53-7 0-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0 .020

010 u
010 u
010 u
010 u
010 u
020 u

Renzo {a ) enthrar.ene
Chrysene
Ranzn/r)nrrrana
Tnrlana i/ 1 2 ?-nA \,-/ pyrene
niL^--t^ t\-^+L--^^^^ULPe!IL \ a, Ir,/ ArI LrlI aUYllg
Total- Benzofl-uoranthenes

< 0.
< 0.
< 0.
< 0.
< 0.
< 0.

Reported in pgll, (ppb)

SIM Semivolatil-e Surrogate Recovery

d1O-2-Methylnaphthal-ene 81.3?
dl-4-Dibenzo (a, h) anthracene 96.0%



ORGAD{ICS A}IAI,YSIS DATA SHEET
PNAs by Low LeveJ- SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: MB-030512
LIMS ID: L2-3648
Matrix: Water
Data Release Authorized: \tt/
Reported : 03 / 14 / L2

Date Extracted: 03/05/1"2
Date Ana.l-yzed: 03/07/12 18:24
Instrument,/Analvst : NT11/JGR

CAS Nunber Analyte

ANALYrtcAt@:
RESOURCES\7
INCORPORATED

Samp1e ID: MB-030512
METHOD BI.ANK

Ar'- Pannrr- NIa. rtK22-Landag ASSOgiateS
Project: Port of Tacoma-Kaiser

Event: 118032.020
Date SampJ-ed: NA

Date Received: NA

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 1.00

RL Result

5 6-55-3
21"8-0I-9
50-32-B
193-39-5
53-70-3
TOTBFA

0.010
0.010
0.010
0.010
0.010
0.020

< 0.010 u
< 0.010 u
< 0.01_0 u
< 0.010 u
< 0.010 u
< 0.020 u

Benzo (a) anthracene
Chrysene
Ranza/r\nrzrana

Indeno (1", 2, 3- ed) pyrene
Dibenz (a. h) anthracene
Total Benzofl-uoranthenes

Reported in pg/L (ppb)

SIM Semivolati1e Sumogate Recovery

d10-2-Methylnaphthafene 72.3%
d14-Dibenzo (a, h) anthracene 64.3%



firsbffs*@
INCORPORATED

SIM SW827O SI'RROGATE RECOVERY SI]MT''ARY

Matrix: Water QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser

778032 .020

MNP DBA TOT OUTC].ient ID

MB-030512
LCS-030s12
LCSD-030512
SPL-C (s) -030112
SPL-C (s) -030112
MB-03121"2
LCS-031_212
LCSD-O3L2I2
SPL-F(s)-030112
SPL-F(s) -030112

(MNP) : d10-2-Methyl-naphthal-ene
(DBA) : d14-Dibenzo (a, h) anthracene

RE

RE

12 .3e" 64 .

t5. t6 02,
1 6.02 66.
48 .12 13 .-72.32 53.
81.3? 96.
82.0% 84.
81.0? 87 .

51.0% t7 .

73.32 52.

3?
38
7Z
69o*
1Z
0?
3%

0?
9%*
3?

0
0
0
1

0
0
0
0
1
0

LCS/MB LIMITS

(34-104 )

(36-124)

QC LIMITS

( 30-r_04 )

(23-13s )

Prep Method: SW3510C
Log Number Range: 12-3648 Lo 12-3649



ORGAI{ICS A}TALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-030512
LIMS IDz 12-3648
Matrix: Water
Data Rel-ease Authorized:\\AJ
Ronnrrcd. lt1/ t4/ Lz

Date Extracted LCS/LCSDz 03/05/12

hrfa rn-r,,,^^ r^s. 03/01 /72 78:54ua L9 nrloJy zsq !!

LCSD: 03/01/1,2 19:23
Instrument/Analyst LCS: NT11/JGR

LCSD: NT11/JGR

Analyte

ANALYTICAL(A
RESOURCES\Z
INCORPORATED

Sample ID: LCS-030512
I,AB CONTROL SAMPLE

Af- Pannrl- \In. rlK22-Landau ASsocj_ateS
Project: Port of Tacoma-Kaiser

Event : 1,1,8032.020
Date Sampled: NA

Date Received: NA

Sample Amount LCS: 500 mL
LCSD: 500 nL

Fina.l- Extract Volume LCS: 0.50 mL
LCSD: 0.50 mL

Dil-ution Factor LCS: 1. 00
LCSD: 1.00

Spike tCS
Added-LCS Recowery LCSD

Spike LCSD
Added-LCSD Recovery RPD

Benzo (a) anthracene
/-h rrr<ana
Tlanzn t/a \ nrrrana
Tnnlonn i/1 ? ?-cd \ n\rrana

Dibenz (a, h) anthracene
Total Benzof luoranthenes

0.300 "t7.32
0.300 78. 0z
0.300 53.33
0.300 60.3s
0.300 57.3?
0. 600 85. B?

80.3? 3.8%
81.38 4.22
52.'7% 1.3?
66.02 9.0?
62.02 7 .8*
92.'72 7 .'72

0.232
0.234
0.160
0.181
0.r72
0.515

o.24L
0.244
0.l_58
0.198
0.1_86
0.556

0. 300
0.300
0.300
0.300
0.300
0.600

Reported in pg/L (ppb)

RPD cal-cufated using sampfe concentrations per SW846.

SfM Semivo1ati1e Surrogate Recovery

LCS LCSD
d10-2-Methylnaphthalene 73.12 16.02
d14-Dibenzo(a,h)anthracene 62.38 66.72



ORGANICS A}.IALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GCIMS
Page 1 of 1

Lab Sample ID: LCS-0312L2
LIMS IDz L2-3649
Matrix: Water
Data Retease Authorized: N/
Reported: 03 / I4 / 12

Date Extracted LCS/LCSD: 03/1,2/1,2

Date Anal-yzed LCS: 03/73/12 77:0I
LCSD: 03/1,3/1,2 11:30

fnstrument/Analyst LCS: NT11/JGR
LCSD: NT11/JGR

Anal.yte LCS

SanpJ-e ID: LCS-031212
I,AB CONTROL

firstfisrb@
INCORPORATED

SAI'{PLE

A1- Pannrt- IrIa.
Yv r\v}Jv!

Drni ant- .

Event:
Date Sampled:

Date Received:

SampIe

Final- Extract

Dilution

UK22-Landau Associates
Port of Tacoma-Kai-ser
1,1,8032 .020
NA
NA

Amount LCS:
LCSD:

Volume LCS:
LCSD:

Factor LCS:
LCSD:

500 mL
500 mL
0.50 mL
U.5U ML
1.00
t_.00

Spike
Added-LCSD

Spike tCS
Added-LCS Recovery LCSD

tcsD
Recovery RPD

Benzo (a) anthracene
Chrysene
R6n?^/r\nrrr6h6\s/yt!vrrv
Tnrlann 1'l ) ?-r11\ nrzrona

\L' 
'' 

J

Dibenz (a, h) anthracene
TotaI Benzofluoranthenes

79.32 0.235
7 6.02 0.230
59.38 0.16'7
85. 0s 0.262'73.'72 0.23r
81.22 0 .499

ps/L (ppb)

78.3% 1.3%
'7 6.'tZ 0. 9%

55.7? 6.42
87 .38 2.'72
77 .OZ 4.42
83.22 2.42

0 .238
0.228
0.178
0.255
0.22r
o .481

0.300
0.300
0.300
0.300
0.300
0. 600

0.300
0.300
0.300
0.300
0.300
0.600

Pannrl-arl i n

RPD cal-cul-ated usinq sampfe concentrati-ons per SW846.

SIM SemivoJ-atiJ-e Surrogate Recovery

LCS LCSD
d1O-2-Methylnaphthalene 82.02 81.0%
d14-Dibenzo (a, h) anthracene 84.3? 87 .02



INORGATiIICS AI.IATYSIS DATA
TOTA], METALS
Page 1 of 1

Lab Sample ID: UK22D
Lr!vt5 rIJ: l-z-JoJl_
Matrix: Water
Data Release Authorized:
Reported: 03 / 08 / 12

fiisbfisrb@
INCORPORATED

Sample rD: MiI-101 (s) -030112
SAI"IPLE

QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser

1r_8032.020
Date Samp]ed: 03 / 01, / 12

Date Received: 03/0L/12

Prep
Meth

Prep
Date

Analysis Ana1ysis
Method Date CAS Nunber Anal-yte RL 1u|9'/L

200.8 03/05/12 200.8 03/01/12 7440-38-2 Arsenic

U-Analyte undetected at gi-ven RL
Rl-Reporting Linit

11



fixs:fi:tb@
INCORPORATED

INORGAI{ICS A}iIAIYSIS DATA
TOTAI METAIS
Page 1 of 1

Lab SampJ-e fD: UK22MB
LIMS ID z 12-365I
Mat.rix: Water .

Data Refease Authorized:/\
Reported: O3/O8/I2 t

Sample ID: MEIHOD BLANK

Af- Pannrf \In. ttK22-LandaU ASSOCIateS
Project: Port of Tacoma-Kaj-ser

]-1"8032 . 020
Date Sampled: NA

Date Received: NA

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Analyte ]ulg'/L

200.8 03/05/1.2 200.8 03/07/1,2

U-Analyte undetected at given RL
Rl-Reporting Limit

7 440-38-2 Arseni-c 0.2u.z

FORM-I



i}sbfi8rb@
INCORPORATED

INORGAI{ICS A}IAIYSIS DATA SHEET
TOTAT METAIS
Page 1 of 1

Lab Sample ID: UK22LCS
LIMS ID: 12-3651-
Matrix: Water
Data Rel-ease Authorized:
Rcnnrfarl: n" /nR /12vJt vvt

Analyte
Analysis
Method

SampJ-e ID: LAB CONTROL

QC Report No: UK22-Landau Assocj-ates
Project: Port of Tacoma-Kaj-ser

L]8032 .020
Date Sampled: NA

Date Recei-ved: NA

BI,ANK SPIKE QUATITY CONTROL REPORI

d
Spike
Found

Spike
Added

t
Recovery a

Arsenic 200 .8 28.2 25 .0 113I

Reported in pgll,

N-Control- l-imlt not met
Control- Limits: 80-1208



INORGAI{ICS AI{AIYSIS DATA
DTSSOL\/ED MEIAI,S
Page l- of 1

Lab Sample fD: UK22E
LIMS ID: 12-3652
Matrix: Water
Data Re]ease Authorized:
Reported: 03/08/72

Prep
Date

SHEET

Analysis Analysis
Method Date CAS Nuuber Analyte

fir35#3rr@
INCORPORATED

Sample ID: t'fi{-l01 (s) -030112
SAMPLE

QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser

1,1"8032 .020
Date Sampled: 03/0L/1,2

Date Received: 03/01,/12

Prep
t'teth RL ttgt/L

200.8 03/05/1,2 200.8 03/07 /72 7440-38-2 Arsenic

U-AnaJ-yte undetected at given RL
Rl-Reporting Limit

10



INORGA}IICS A}IAIYSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Samp.l-e ID: VK22MB
LIMS ID: L2-3652
Matrix: Water
Data Refease Authorized
Reported:. 03/08/12

Prep
Date

SHEET
Samp1e ID: METHOD BLANK

QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser

7I8032 .020
Date Sampled: NA

Date Received: NA

Prep
Meth

Analysis Arral-ysis
Method Date CAS Nunber Analyte ttgt/L

200.8 03/05/12 20O.8 03/07 /72 1 440-38-2 Arsenic

Il-An: I rz1- e rrndel-cnf ed :f ci rrcn RLqu Y+werr r

RL-Reportino Limit

o.2v.z

FORM-I



AXsbfiSrb@
INCORPORATED

INORGAI{ICS A}IAIYSIS DATA SHEET
DISSOLVED METALS
Paqe 1 of 1

Lab Sample ID: UK22LCS !

LIMS IDz 12-3652 t'
Matrix: Water
Data Release Aut.horized:
Reported : 03 / 08 / 12

Analyte
Analysis
l4ethod

Sample ID: LAB CONTROL

QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser

LL8032 .020
Date Sampled: NA

Date Recei-ved: NA

BI.A}IK SPIKE QUALITY CONTROL REPORT

Spike
Found

Spike
Added

t
Recovery A

Arsenic

Reported in pg/L

N-Control l-imit not met
Control- Limits: 80-]"202

200.8 zd-r 25 .0 L1"22

FORM-VII



INORGAIIICS ATIALYSIS DATA SHEET
Weak Acid Di.esoc. Clranide by t{ethod SM4500CN-I

f,xstffsrb@
INCORPORATED

Data Release Authorized:
Reported: 03/08/12
Date Received: 03/0I/12
Page 1 of 1

CIient/
ARI ID

QC Report No: UK22-Landau Assocj-ates
Project: Port of Tacoma-Kaiser

tt8032 . o20

Date
Sampled Matrix

Anal.ysie
Date & Batch ReeuLt

SPL-C (s)-0301-12
uK22A L2-3648

SPL-F (s)-03011-2
uK22B L2-3649

SPL-Z (s) -030112
vK22C 1.2-3650

03 / 01/ 1,2 Water

03/0I/12 Water

03/0I/72 Water

Reported in mg/L

03 / 07 / 1-2 I0 :15
030712+1

03/0't /I2 I0:I5
030712#r_

03/07 /L2 10:15
03011.2#1,

0.005

0.005

0.005

0.008

U. U15

0.006

RL-Analytical reporti-ng l-init
U-Undetected at reported detection limit

Report



METHOD BI,A}IK RESULIS-COI{VENTIOIiIAIS
UK22-Landau Associates

Project: Port of
Event: 118032.

Date Sampled: NA
Date Received: NA

Units

ANALYTICAL(A
RESOURCESTNZ
INCORPORATED

Tacoma-Kai-ser
020

BLank

Matrix: Water
Data Rel-ease Authorized:
Reported: 03/08/12

AnaJ-yte Date/Time

Weak Acid Dissoc. Cvanide 03/07 /72 I0:I5 mg/L < 0.005 u

Water Method Bl-ank Report-UK22



STA}IDARD REE'ERENCE REST'LTS-COIiI\IENTIONAIJS 4NALvIICAL 6
UK22-f.andau AsEociates RESOURCESV

INCORPORATED

Matrix: Water A1,-(
Data Rel-ease Autho rizeajf,)',\
Reported z 03 / 08 / 1,2 11

Analyte/SRM rD

Project: Port of Tacoma-Kaiser
Event: 118032.020

Date Sampled: NA
Date Received: NA

True
Date/lime Units SRM Val.ue Recoverlz

Weak Acid Dj-ssoc. Cyanide 03/07 /I2 !02L5 mg/L 0.1,42 0.l-50 94.12
ERA 11107

Water Standard Reference Report-UK22



RE PLICATE RESULTS -COTiIVENTIOTiIAIS
UK22-Landau Associatee fitsbilsrb@

INCORPORATED
IMatrix: Water l\A /,/

Data Rel-ease Authorized :trl(ffi
Reported: 03/08/12 f')

ArraJ-yte

Project: Port of Tacoma-Kaiser
Event: 1l-8032.020

Date Sampled: 03/0L/I2
Date Received: 03/01/1-2

Date Unite SanFLe Rep].icate(s) RPD/RSD

ARI ID: UK22A C]'ient ID: SPL-C(s)-030112

Weak Acid Dissoc. Cyanide 03/07/12 mg/L 0.008 0.007 13.3S

Water Replicate Report-UK22



Matrix: Water V /,,
Data Rel-ease Authorj-zed r,f)fr
Reported: 03/08/1-2 l,'r'

MS/MS|D RE SULIS-CONVENTIONAIS
UK22-Landau Associates

ANALYTICAL A
REsEir''i;EV
INCORPORATED

Port of Tacoma-Kai-ser
r.18032.020
03 / ot /12
03 / 01, /'J.2

Spike
Added Recovery

Proj ect:
Event:

Date Sampled:
Date Received:

Units SorFIe SpikeArraJ-yte

ARr ID: UK22A CLient ID:

Weak Aci-d Di-ssoc. Cvanide

sPL-c (s) -030112

03/01/1,2 ms/L 0.008 0.073 0.150 43.3?

Water MS/MSD Report-UK22



J/A Analytical Resources, lncorporated

-/- 
Analvtical Chemists and ConsultantsIJ

March 30,2012

Stacy Lane
Landau Associates, Inc.
130 2"" Avenue S.

Edmonds, WA 98020

RE: Project: Portof TacomaKaiser
ARI Job No: UN48 and UN49

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
lnc. (ARI) accepted three water samples on March 21,2012 in good condition. For further details
regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed fbr Hexavalent Chromium and Total and Dissolved Metals, as
requested on the COC.

The Hexavalent Chromium matrix spike is out of control low in association with sample RM-MW-
3(l)-0321112. All other QC is in control and no further corrective action was taken.

No further anallical complications were noted.

An electronic copy of this report and all associated raw data will remain on file with ARl. If you
have any questions or require additional information, please feel free to contact me at your
convenience.

Client Services Manaser
206169s-62tr
kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite 100 . Tukwila WA 98168 . 206-695-6200 0 206-695-6201 fax
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Sanple ID Cross Reference Report

ARI Job No: UN48
Cl-ient: Landau Associates
Project Event: 118032.O2O

Proiect Name: Port of Tacoma Kaiser

Al3bil:t!@
INCORPORATED

Sanp1e ID
ARI

Lab rD
ARI

LIMS ID Matrix SampJ.e Date/Time VTSR

1. RM-MW-3 (r)-032L72
2. RM-MW-4 (r)-0321]2
3. RM-MW-3 (r) -032112
4. RM-MW-4 (r) -O32rl2

UN4 8A
UN4 8B
UN4 8C
UN48D

12-49I3
12-4914
12-49I5
]2-49]-6

Water
Water
Water
Water

03/2L/12 10:35
03/27/72 11:30
03 / 21/ 1.2 10 : 35
03/21"/12 11:30

03/27/12 ],3:21
03/21/12 13:21
03/2I/12 ]-3:27
03/2I/L2 L3:.27

Printed 03/2I/12 Page lofl



sarnpre rD Cross Reference Report lXs5ilS*@
INCORPORATED

ARI Job No: UN4 9
Client: Landau Associates
Project Event: 118032.O2O

Project Name: Port of Tacoma Kaiser

ARI ARI
Sanple ID Lab ID Llt'lf! ID Matrix Sample Date/Tine VTSR

1. RM-MW-6 (I)-032112 UN49A 72-491-1 Water 03/2I/72 1,2:00 03/2I/I2 1,3227

Printed 03/2I/I2 Page 1 of 1
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Analytical Resources, Incorporated
Ana lvtical Chemists and Consultants Cooler Receipt Form

;l ) / -f '/,,.i"",*"^", f lr/ ,,/ l6,t::.( ,,tr(, - ff)Lt i','t{.i'".
I

Delivered by: Fed-Ex UPts cou,ie, 7a.o ti"ii;ar",o Other:_
Tracking No: NA

Temp Gun lD#:

Time:

YES

Gi
(Ge

(!9--
NO

NO

ARlcrient: /-"r'J/l,
COC No(s)

Assigned ARI Job No

Preliminary Exam ination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properlyfilled out (ink, signed, etc.) ...................

Temperature of Coole(s) ('C) (recommended 2.0-6.0 "C for chemistry)..

lf cooler temperature ls out of compliance fill out form 00070F

cooter Accept"o uv, 'J \t/i o","
Complete custody forms and atlach all shipping documents

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? ...
"rooi" 

*rro Nil; o" ,".*t ,"sgies Foam Btock

rrme: /?) 5.)

Paper

NA

YES
Other:

Was sufficient ice used (if appropriate)?

Were all bottles sealed in individual plastic bags? .

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ........

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analvses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)..

Were all VOC vials free of air bubbles?

Was sufficient amount of samole sent in each bottle?

Date VOC Trip Blank was made Qt AR|........ ...

Equipment:

* Notify Project Manager of discrepancies or concems n

NA

,s
NA

(YEs No

Q9
NO

NO

NO

NO

NO

NO

NO

NO

YES

(ffi\
@,
Gg'
rves
(YES
.-.
LYFS

YES

q:11

Split by

Sample lD on Boftle Sample lD on COC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancies, & Reso/ufions.'

DateBy.
:PHerbubbiB$'

Z-4 nrrn F-{ ml.R

*rIt"lc

Small ) "sm"

Peabubbles ) 'p5"
Large ) "lg"
lleadspace ) "hs"

Cooler Receipt Form Revision 014



INORGANICS ATiIAIYSIS DATA SHEET
TOTAI METALS
Page 1 of 1

Lab SampJ-e ID: UN48A
LIMS ID: l2-49I3
Matrix: Water fT ,
Data Re]-ease Autho rized:',Vh
Reported: 03/29/12 ' ,

AIsbilSrb@
INCORPORATED

Sample ID: RM-r'191-3 (T., -O32LL2
SAIVIPLE

QC Report No: UN48-Landau Associates
Project: Port of Tacoma - Kaiser

118032.020
Date Sampl-ed: 03/2I/12

Date Received: 03/21/12

Prep
Meth

Prep Analysis Analysis
Date Method Date CAS Nunber Analyte ]u.9'/L

200.8 03/22/72 200.8
200.8 03/22/12 200.8

03/26/t2 7440-38-2
03/26/72 7440-47-3

Arsenic
Chromium

oq
n5

1.0
4.8

U-Analyte undetected at given RL
RL-Reporting Limit



t

INORGA}UCS AI{AI,YSIS DATA SHEET
TOTAI METAJ,S
Page 1 of 1

Lab Sample fD: UN48B
LIMS IDt 72-4914
Matrix: Water A1
Data Rel-ease Autho rizea\i /
Reported: 03/29/72 ''

axsbfis*@
INCORPORATED

Sanp1e rD : RM-I4I- 4 (I, -O32LL2
SAI"IPLE

Ar'- Pannrr- \]n. rINl48-Landau ASSOCiateS
Project: Port of Tacoma - Kaiser

118032.020
Date Sampled: 03/21/72

Date Received: 03/2I/L2

Prep Prep Anal-ysis Analysis
Meth Date Method Date CAS Nunber Arralyte RL 1u1gt/L A

200.8 03/22/12 200.8 03/26/12 7440-38-2 Arsenic
200.8 03/22/1.2 200.8 03/28/12 744O-47-3 Chromium

U-Analyte undetected at given RL
RL-Reporting Limit

0.5 8.6
113

FORM-I



firs5fiSrb@
INCORPORATED

INORGANICS AI.IAIYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: UN48MB
LIMS ID: L2-4973
Matrix: water ff1,-l
Data Rel-ease Authorized| i;r'
Reported: 03/29/72

Sample ID: MEIHOD BLAIIK

QC Report No: UN48-Landau Associates
Project: Port of Tacoma - Kaiser

178032.O20
Date Sampled: NA

Date Received: NA

Prep
r'Ieth

Prep Ana1ysis Anal-ysis
Date Method Date CAS Nuuber Ana1yte ttgt/L

200.8 03/22/12 200.8
200.8 03/22/12 200.8

U-Analyte undetected at given RL
Rl-Reporting Limit.

03/26/12 1 440-38-2
03/26/12 1 440-47-3

Arsenic
Chromium

0.2
n5

0.2
n5

U

U



firsbfislb@
INCORPORATED

INORGA}IICS A}IAI,YS TS DATA SHEET
TOTAT METAIS
Page 1 of 1

Lab Sample ID: UN4SLCS
LIMS IDz L2-491"3
Matrix: WaLer
Data Refease Authorized
Reported : 03 / 29 / 12

AnaJ.yte
Analysis
Method

Samp]-e ID: LAEI CONTROL

QC Report No: UN48-Landau Associates
roject: Port of Tacoma - Kaiser

118032.020
Date Sampled: NA

Date Received: NA

BI,ANK SPIKE QUALITY CONTROL REPORT

Spike
Found

Spike
Added

t
Recovery a

Arsenic
Chromium

Reported in pg/L

N-Control- ]imit not met
Control Limits: 80-120?

200.8
200 .8

zo..t
25.r

25 .0
25.O

10 6?
1008

FORIVI-VII



INORGA}iIICS A}iIAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: UN48C
LIMS ID: L2-4915
Matrix: Water /\Dn
Data Ref ease Authorizedzlt/ tt
Reporred: 03/29/12 '(l

Prep Prep
Meth Date

fixsifisr!@
INCORPORATED

SampJ-e ID: RI"1-l{!{-3 (I) -O32LL2
SAI"IPLE

QC Report No: UN48-Landau Associates
Project: Port of Tacoma - Kaiser

118032.020
Date Sampled: 03/21/12

Date Received: 03/2I/72

Analysis Analysis
Method Date CAS Nuuber Analyte PglL

200.8 03/22/L2
200.8 03/22/1.2

U-Anal-yte undetected at given RL
Rl-Reporting Limit

200.8 03/26/1.2 1440-38-2
200.8 03/26/1.2 7440-47-3

Arsenic
Chromium

nq
0.5

0.5
0.6



TNORGAI{ICS AT.IA],YSIS DATA STIEET
DISSOLVED METATS
Page 1 of 1

fiIs:fiS*@
INCORPORATED

Sample ID: RM-l4l-4 (I) -O32Ll2
SAMPLE

Trh Q:mnla rn' rlN48D QC Report No: UN48-Landau Associates
LIMS IDt L2-49L6 Project: Port of Tacoma - Kaj-ser
Matrix: Water A .| / 118032.020
Data Release Authorizedln/ Date Sampled: 03/21/1-2
Reported: O3/29/I2 \ I' Date Received: 03/27/72

w

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RI, pg/L O

200.8 03/22/12 2O0.8 03/26/12 744O-3A-2 Arsenic
200.8 03/22/12 200.8 03/28/12 744O-47-3 Chromiuu

[1-Ana I rzte rrndel- cci- ed :f ni rrcn Qlqu Yr
Rl-Reporting Limit

0.5 7 .3
113

FORM-I



fiisbfi8rb@
INCORPORATED

INORGAI.IICS AI{AIYSIS DAIA SHEET
DISSOLVED METALS
Page 1 of 1

Lab Sample ID: UN48MB
L]MS rD-. 12-49L5
Matrj-x: Water f$"^ ,/
Data Rel-ease Authorized\l V
Reported : 03 / 29 / 12 '\J

Sample ID: METHOD BLAIIK

QC Report No: UN48-Landau Associates
Project: Port of Tacoma - Kai-ser

L]-8032 .020
Date Sampled: NA

Date Received: NA

Prep
Meth

Prep
Date

Analysis Anal-ysis
Method Date CAS Number Analyte vgt/L

200.8 03/22/L2 200.8
200.8 03/22/L2 200.8

03/26/12 7 440-38-2
03/26/12 7 440-47-3

Arsenic
Chromium

o.2
0.5

u-z
0.5

U

U

U-Analyte undetected at given RL
Rl-Reporting Limit



Aistfisrb@
INCORPORATED

INORGAIIICS A}IATYSIS DATA
DTSSOLI/ED METAIS
Page 1 of 1

Lab Sample ID: UN4SLCS
LIMS IDz I2-49I5
Matrix: Water
Data Rel-ease Authorized:
Reported: A3/29/12

Sample ID: LAB CONTROL

QC Report No: UN48-Landau Associates
Project: Port of Tacoma - Kaiser

LL8032.020
Date Sampled: NA

Date Received: NA

BI,ANK SPIKE QUA],ITY CONTROL REPORT

Analyte

SHEET

Analysis
Method

Spike
Found

Spike
Added

t
Recovery

ffN,
ii

o

Arsenic
Chromi-um

Reported in pg/L

N-Control- l-imi-t
Contro] Limi-ts:

200.8
200 .8

26 .8
25 .8

25.O
23.u

L01 Z

103?

not met
80-L20Z



Matrix: Water
Data Rel-ease Authorized:
Rennrferj: O?/?n/12

C]-ient ID:
ARI ID:

Date
Anal.yte Batch

Prni oal- .

Event:
Date Sampled:

Date Received:

RM-r'fi{-3 (r) -032112
L2-49L3 UN48A

Method Units

SAIIPLE RE SI'LTS -CO}iT\ZENTTONATS
UN48-Landau Associates

ANArwr^^, Z\

"="bLH;;3@INCORPORATED

Port of Tacoma - Kaiser
118032.020
03/2r/1,2
03/21"/12

RL SampJ-e

Hexavalent Chromium 03/2L/12
0327L2#7

Analytical- reporting Iimit
Undetected at reported detectlon fimit

sw719 6.A mg/L 0.010 < 0.0t_0 u

RL
U

Water Samp1e Report-UN48



Matri-x: Water
Data Release Authori-zed:
Reported:. A3/30/1.2

Analyte

SAI"IPLE RE SULTS-CONVENT IONAIS
UN48-Landau Associates

ANALYTICAL ARE$ifi;E;W
INCORPORATED

Port of Tacoma - Kaiser
L78032.420
03/21/12
03/27/72

RL Sample

CLient fD:
ART ID:

Date
Batch

Drai onl- .

Event:
Date Sampled:

Date Received:

RM-IOI-4 (r' -O32LL2
72-4914 UN48B

Method Units

Hexaval-ent Chromium 03/2t/1"2
0321,1.2#7

An:lrrf inal rannrl.inn Iimit

Undetected at reported detection Limit

SW7196A 0.010 < 0.010 u

RL
U

Water Sample Report-UN48



METHOD BIJA}iII( RE SULTS-COTiIVENTIONAIJS
UN4 8-Landau Associates

Proj ect :

Event:
Date Sampled:

Date Received:

Date Unite

ANALYTICALA
RESOURCESNZ
INCORPORATED

Tacoma - Kaiser
o20

Blank ID

Matrix: Water
Data Rel-ease Authorized:
Reported: O3/30/12

Analyte

Port of
rr8032.
NA
NA

I'tethod

Hexaval-ent Chromium sw7196A 03/21,/12 mg/L < 0.010 u

Water Method Bl-ank Report-UN48



STA}IDARD RE FERENCE RE SUI,TS -CONVENT IONAI,S
UN48-I.andau Aesociates Arsbilsrb@

INCORPORATED

Matrix: Water
Data Rel-ease Authorized:
Reported: 03/30/72

Analyte/SRM rD

Project: Port of Tacoma - Kaiser
Event: 118032.020

Date Sampled: NA
Date Received: NA

frue
Method Date Units SRM Value Recoveel'

Hexavalent Chromium SW7196A 03/2I/L2 mq/L 0.647 0.630 :-O2.iZ
ERA #41065

Wat.er Standard Reference Report-UN48



REPLICATE RES(ILTS-CONVENTIONATS 4NALyT1CAL A
uN48-Landau AssociateE RESOURCESV

INCORPORATED

Matrix: Water project: port of Tacoma - Kaiser
Data Refease Authorized: Event: 118032.020
Panarr-arl . n? /"n /I2 Date Sampl_ed: 03/2L/12vJt Jvl

Date Recelved: 03/2I/12

Analyte Method Date Units Sample Replicate(s) RPD/RSD

ARI ID: UN48A CLj.ent fD: RM-MiI-3(I)-O32L72

Hexava-lent chromium sw7196A o3/21,/r2 mq/L < 0.010 < 0.010 NA

Water Repl-icate Report-UN48



Matrix: Water
Data Re]ease Authorized:
Rpnnrt-cd. n" /"A /12vrt Jvt

AnaJ-yte

MS/MSD RESULTS-CON\IENT IONAIS
UNtlS-Landau Associates

ANr.--.--. a.rrbl'#;'"@
INCORPORATED

Port of Tacoma - Kaiser
118032.020
03/21/12
03 / 27 /12

Spike
Spike
Added Recovery

Drni ant .

Event:
f)r1- a (rmn l ad .

Date Recelved:

Method Date Units

ARI ID: UN48A C]-ient

Hexaval-ent Chromium

ID: RM-r'Oil-3 (I) -032112

SW?196A 03/2L/1,2 mq/L < 0.010 0.010 0.063 15. 93

Water MS/MSD Report-UN48



Matrix: Water
Data Release Authorized:
Renorfecl. O" /"A /!2v4t Jvt

Anal-yte

SANIPLE RE ST'LTS _CONVENT IONAIS
uN4 9-Landau Associates

Proj ect :

Event:
Date Sampled:

Date Received:

Client ID: RM-l'l9I- 6 (ll -032L72
ARI ID: L2-49L7 tN49A

Date
Batch Method Units

ANA.\rTr^^, tlN,=.EH#3@
INCORPORATED

Port of Tacoma - Kaiser
rr8032 .020
03/21/L2
03 / 21, /1.2

RL SampJ-e

Hexavalent Chromium 03/27/1,2
032tL2#r

AnaIrr1-ic:I rannrtinc I imif
Undetected at reported detection l-imit

SW7 19 64 mg/L 0.010 < 0.01_0 u

RL
U

Water Sample Report-UN49



METHOD BLANK RESI'LTS-CODIVENTIONALS
IJNAg-Landau Associates

Proj ect :

Event:
Date Sampled:

Date Received:

Date Units

ANALYTICAL/7AA
RESOURCESNZ
INCORPORATED

Tacoma - Kaiser
o20

B].ank

Matri-x: Water
Data Release Authorized:
Reported: 03/30/12

Analyte

Port of
LL8032.
NA
NA

Method ID

Hexavafent Chromium sw719 6A 03 / 21, / 72 mg/L < 0.010 u

Water Method Bl-ank Report-UN49



Matri-x: Water
Data Rel-ease Authorized:
Rcnnrfed. O"/"0/12VJ' JVT

Analyte/SRM ID

S TAIiIDARD RE FERENCE RE SULTS -COTiI\ZENT IONAIS
IJNA 9-Landau Associates

ANArwr^^. A
*=rEl'#;!(@
INCORPOR/ITED

Port of Tacoma - Kai-ser
118032.020
NA
NA

Drni anf .

Event:
Date Sampled:

Date Received:

Method Date Units SRM
frue
Val.ue Recovery

Hexaval-ent Chromium
ERA #41065

sw719 6A 03 / 2r / 1_2 mg/L 0 .641 0.630 r02 .1 z

Water Standard Reference Report-UN49



 
 
 
 
 
 
 
 

APPENDIX E

2003 Rod Mill Area Closed Landfill Investigation 
Soil Sample Analytical Results

 



TABLE E-1
2003 SOIL ANALYTICAL RESULTS

ROD MILL AREA
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 2

MTCA Method C Protective of

MTCA Protective of Marine

Method A Human Direct Contact Surface Water

cPAHs (mg/kg)

SW8270C

Benzo(a)anthracene see total cPAHs see total cPAHs 0.13 0.268 U 0.257 U 0.266 U 323 90.4

Chrysene see total cPAHs see total cPAHs 0.14 0.268 U 0.257 U 0.266 U 582 405

Benzofluoranthenes see total cPAHs see total cPAHs 0.44 0.535 U 0.515 U 0.533 U 548 380

Benzo(a)pyrene see total cPAHs see total cPAHs 0.35 0.268 U 0.257 U 0.266 U 289 124

Indeno(1,2,3-cd)pyrene see total cPAHs see total cPAHs 1 0.0268 U 0.0257 U 0.0266 U 101 47.4

Dibenz(a,h)anthracene see total cPAHs see total cPAHs 0.64 0.0268 U 0.0257 U 0.0266 U 50.6 24.4

TEQ 2 18 -- ND ND ND 397 182

12/3/2003

0-4 1.5-5 1-6

12/3/200312/3/2003

Preliminary Cleanup Levels (a)

RM-LF10RM-LF1 RM-LF9

12/3/2003

RM-LF4 RM-LF7

12/3/2003

0-5 0-4

8/21/2012  P:\118\032\020\FileRm\R\RI-FS\Final Draft\Appendices\App E\Base Files\Rod Mill Area Rpt_tb E-1 Rod Mill Landau Associates



TABLE E-1
2003 SOIL ANALYTICAL RESULTS

ROD MILL AREA
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 2 of 2

MTCA Method C Protective of

MTCA Protective of Marine

Method A Human Direct Contact Surface Water

cPAHs (mg/kg)

SW8270C

Benzo(a)anthracene see total cPAHs see total cPAHs 0.13

Chrysene see total cPAHs see total cPAHs 0.14

Benzofluoranthenes see total cPAHs see total cPAHs 0.44

Benzo(a)pyrene see total cPAHs see total cPAHs 0.35

Indeno(1,2,3-cd)pyrene see total cPAHs see total cPAHs 1

Dibenz(a,h)anthracene see total cPAHs see total cPAHs 0.64

TEQ 2 18 --

Preliminary Cleanup Levels (a)

0.034 U

0.034 U

0.034 U

0.034 U

0.034 U

0.034 U

ND

Boxed values indicate an exceedance of the preliminary cleanup level  protective of marine surface water.

--  Indicates no cleanup level  criteria available.

ND = Not Detected

U = The analyte was not detected in the sample at the given reporting limit.

(a) Development of preliminary  soil cleanup levels is presented in Table 23 of the main text.

RM-DPT3

3.5-4.5

12/4/2003

8/21/2012  P:\118\032\020\FileRm\R\RI-FS\Final Draft\Appendices\App E\Base Files\Rod Mill Area Rpt_tb E-1 Rod Mill Landau Associates



 
 
 
 
 
 
 
 

APPENDIX F

Cost Estimates for Cleanup Action Alternatives
 
 
 
 



TABLE F-1
 COST ESTIMATE FOR SPL AREA CLEANUP ACTION ALTERNATIVE 1

PARTIAL EXCAVATION, CAPPING, AND GROUNDWATER MONITORING
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

ITEM QTY UNIT UNIT COST TOTAL COMMENTS

CAPITAL COSTS See Note 1

Institutional Controls
Administrative costs to implement restrictive covenant 1 LS 10,000$     10,000$             
Work plan w/ procedures for future subsurface work 1 LS 10,000$     10,000$             Including health & safety, waste management, and cap repair procedures

SPL Area Partial Excavation and Cap
Preparation of Interim Action Work Plan 1 LS 30,000$     30,000$             See Note 2
Waste and soil profiling for disposal 1 LS 7,000$       7,000$               Estimate for additional waste profiling, as needed for disposal profiling.
Engineering Design and Bidding Support 1 LS 70,000$     70,000$             
Contractor mobilization 1 LS 30,000$     30,000$             Includes pre-construction submittals.
Erosion Control & Stormwater Management Measures 1 LS 25,000$     25,000$             Includes silt fencing, containment berms, construction entrance, and other TESC facilities.
Decontamination stations 1 LS 15,000$     15,000$             Install & operate (one personal and one vehicle) decontamination stations
Soil excavation, handling, truck loading 6,350 CY 10$           64,000$             Assumes carefully controlled partial excavation of SPL zone material to approximately El. 15 ft.
Disposal of SPL zone material at Subtitle C facility 9,525 ton 190$          1,810,000$        Assumes SPL zone material and adjacent soil can be disposed without treatment.  Notes 5, 8.
Other disposal costs, truck and pup liners and profile appr 298 truck/pup 50$           15,075$             Assumes 32 tons per truck/pup at $50 per truck/pup liner and $75 profile approval fee. Note 5
Material size reduction 1 LS 20,000$     20,000$             Includes surficial concrete slabs and other oversize material.
Waste disposal characterization sampling 64 EA 400$          25,600$             Assuming average of one sample per 100 cy. 
Regrading/recompaction of capped area 2,500 SY 8$             20,000$             Capped SPL-impaced area of Area B only
Clean soil leveling layer placement/grading/compaction 420 CY 10$           4,000$               Min 6" base for GLC/geomembrane, using clean fill available from onsite soil stockpile.
Geosynthetics installation and QC testing 2,500 SY 18$           45,000$             GCL and overlying geomembrane
Geocomposite drainage panels 2,500 SY 5$             13,000$             Drainage layer above geomembrane that also provides physical protection
Cap drainage system 1 LS 20,000$     20,000$             Assumed drainage system for the capped area in Area B.
Crushed rock surfacing, 18" thickness 1,300 CY 30$           39,000$             Imported granular fill, 18" layer of 3/4"- crushed surfacing.
Construction oversight, QA/QC, and final reporting 1 LS 90,000$     90,000$             

Subtotal Capital Costs 2,362,675$        

LONG-TERM MAINTENANCE COSTS

Annual Cap Inspection and Maintenance (30 Years)
Annual rock cap inspections and documentation 1 Year 3,000$       3,000$               
Cap repair and replacement 1 Year 47,000$     47,000$             Assuming annual average impact to 2% of the cap area (~2% of capital cost)

Long-Term Groundwater Monitoring Using discount factor of 5% for future costs.
Present value cost of annual monitoring, years 1, 2, 3, 5 4 EA 4,000$       14,000$             Monitoring 1 well.  Including planning, sampling, documentation, and reporting.
Present value of 5-yr monitoring, years 6-30 5 EA 4,000$       8,000$               Monitoring 1 well.  Including planning, sampling, documentation, and reporting.

Present Worth of Long-Term Maintenance 791,000$           Calculated for 30 years of maintenance using a discount factor of 5%.

Total 30-Year Present Worth Cost 3,150,000$     Capital cost + present worth of maintenance costs, rounded to nearest $10,000.

Contingency 10% 320,000$           Cost rounded to nearest $10,000.

Total 30-Year Present Worth Cost Including Contingency: 3,470,000$  

Notes:
1. Costs, where totaled, are rounded to the nearest $1,000.
2. The Interim Action Work Plan would include a summary of the work and schedule for implementing the cleanup action alternative.
3. There is a large soil stockpile located on Port property adjacent to the SPL Area that is clean material suitable for fill.
4. Potential costs associated with future subsurface property development work, cap breeching & repair, management of contaminated soil, etc. are not included in this estimate.
5. SPL zone material assumed to be disposed at Waste Management's Subtitle C facility in Arlington, Oregon.  Unit cost provided by Waste Management, including fees and transportation.
6 Following partial excavation of SPL zone material to El. 15 ft, assumes capping only required over approx. 2,500 sy in SPL Area B.
7 SPL zone material and adjacent soil assumed to have an average density of 1.5 tons per CY.  
8 Costs for Ecology oversight are not included in this estimate.

8/21/2012  P:\118\032\020\FileRm\R\RI-FS\Final Draft\Appendices\App F\Base Files\Tbls F-1 & F-2 _SPL Area Cost-Estimates_070512 Rev Tbl F-1 SPL Alt 1 Landau Associates



TABLE F-2
COST ESTIMATE FOR SPL AREA CLEANUP ACTION ALTERNATIVE 2

EXCAVATION OF SPL AREA SPL WASTE AND ASSOCIATED CONTAMINATED SOIL AND GROUNDWATER MONITORING
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

UNIT
ITEM QTY UNIT COST TOTAL COMMENTS

CAPITAL COSTS FOR REMOVAL BY EXCAVATION See Note 1

Preparation of Interim Action Work Plan 1 LS 30,000$     30,000$                  See Note 2
Waste and soil profiling for disposal 1 LS 7,000$       7,000$                    Estimate for additional waste profiling, as needed for disposal profiling.
Engineering Design and Bidding Support 1 LS 50,000$     50,000$                  
Contractor mobilization 1 LS 20,000$     20,000$                  Includes pre-construction submittals.
Erosion Control & Stormwater Management Measures 1 LS 25,000$     25,000$                  Includes silt fencing, containment berms, construction entrance, and other TESC facilities.
Decontamination stations 1 LS 15,000$     15,000$                  Install & operate (one personal and one vehicle) decontamination stations
Soil excavation, handling, truck loading 9,900 CY 10$           99,000$                  Assumes carefully controlled excavation to limit disposal volume. 
Disposal of contaminated soil beneath SPL zone material 750 ton 33$           25,000$                  Assumes 500 CY at 1.5 tons/CY, with disposal at local LRI solid waste landfill. 
Disposal of SPL zone material at Subtitle C facility 14,850 ton 190$          2,822,000$             Assumes SPL zone material and adjacent soil can be disposed without treatment.  Notes 5, 8.
Other disposal costs, truck and pup liners and profile approval fees 464 truck/pup 50$           23,075$                  Assumes 32 tons per truck/pup at $50 per truck/pup liner and $75 profile approval fee. Note 5
Material size reduction 1 LS 20,000$     20,000$                  Includes surficial concrete slabs and other oversize material.
Waste disposal characterization sampling 99 EA 400$          39,600$                  Assuming average of one sample per 100 cy. 
Confirmation soil sampling after excavation 35 EA 400$          14,000$                  Assumes grid sampling at 50 ft spacing over the two acre area.
Backfill excavation with clean structural fill, compact 9,900 CY 10$           99,000$                  See Notes 3, 4, 7
Stormwater drainage system 1 LS 20,000$     20,000$                  Includes replacement of stormwater drainage system for regraded area.
Construction oversight, QA/QC, and final reporting 1 LS 70,000$     70,000$                  
Post-construction groundwater monitoring and reporting 4 quarters 4,000$       16,000$                  Monitoring 1 well.  Including planning, sampling, documentation, and reporting.

Total Capital Cost for Excavation 3,390,000$         Cost rounded to nearest $10,000

Contingency 10% 340,000$                Cost rounded to nearest $10,000

Total Alternative Cost Including Contingency: 3,730,000$      

Notes:
1. Costs, where totaled, are rounded to the nearest $1,000.
2. The Interim Action Work Plan would include a summary of the work and schedule for implementing the cleanup action alternative.
3. The SPL Area is an area of approximately 2 acres.
4. It is assumed that all of the SPL area would be excavated and backfilled to existing grade (approx. El 17 ft).
5. SPL zone material assumed to be disposed at Waste Management's Subtitle C facility in Arlington, Oregon.  Unit cost provided by Waste Management, including fees and transportation.
6. There is a large soil stockpile located on Port property adjacent to the SPL Area that is clean material suitable for fill.
7. Assumes backfilling with onsite soil following confirmation sampling.
8. SPL zone material and adjacent soil assumed to have an average density of 1.5 tons per CY.
9. Costs for Ecology oversight are not included in this estimate.
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TABLE F-3
COST ESTIMATE FOR ROD MILL AREA CLOSED LANDFILL CLEANUP ACTION ALTERNATIVE 1

PARTIAL EXCAVATION, CAPPING, AND GROUNDWATER MONITORING
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

UNIT
ITEM QTY UNIT COST TOTAL COMMENTS

CAPITAL COSTS Note 1

Institutional Controls
Administrative costs to implement restrictive covenant 1 LS 10,000$    10,000$              
Work plan w/ procedures for future subsurface work 1 LS 10,000$    10,000$              Including health & safety, waste management, and cap repair procedures

Closed Landfill Area Partial Excavation and Capping
Preparation of Interim Action Work Plan 1 LS 30,000$    30,000$              See Note 2

Waste and soil profiling for disposal 1 LS 7,000$       7,000$                 Estimate for additional waste profiling, as needed for disposal profiling.

Engineering Design and Bidding Support 1 LS 70,000$     70,000$               

Contractor mobilization 1 LS 30,000$     30,000$               Includes pre-construction submittals.

Erosion Control & Stormwater Management Measures 1 LS 25,000$     25,000$               Includes silt fencing, containment berms, construction entrance, and other TESC facilities.

Decontamination Stations 1 LS 15,000$     15,000$               Install & operate (one personal and one vehicle) decontamination stations

Soil Excavation, handling, truck loading 7,950 CY 15$           119,250$             Assumes excavation of landfill waste and adjacent impacted soil to approx. El. 14.5 ft.

Transport and disposal of soil at solid waste landfill 13,515 ton 33$           446,000$             Note 6.  Assumes disposal at local LRI solid waste landfill. 

Confirmation soil sampling after excavation 16 EA 400$         6,400$                 Estimated grid sampling at 50ft spacing over the 0.9 acre area.  Note 3

Handling of wet excavated soil & dewatering measures 1 LS 50,000$     50,000$               Includes creation of a stockpile pad for drainage of wet excavated soil
Regrading/recompaction of capped area 4,300 SY 8$            34,000$              See Note 3
Clean soil leveling layer placement/grading/compaction 500 CY 10$          5,000$                4" base for GCL/geomembrane, using clean fill from onsite soil stockpile (Note 4).
Geosynthetics installation and QC testing 4,300 SY 18$          77,000$              GCL and overlying geomembrane
Geocomposite drainage layer 4,300 SY 5$            22,000$              Drainage layer above geomembrane that also provides physical protection
Cap drainage system 1 LS 20,000$    20,000$              Assumed drainage system for the capped landfill area.
Crushed rock surfacing, 18" thickness 2,200 CY 30$          66,000$              See Note 3
Construction oversight, QA/QC, and final reporting 1 LS 90,000$    90,000$              

Subtotal Capital Costs 1,132,650$         

LONG-TERM MONITORING AND MAINTENANCE COSTS

Annual Cap Inspection and Maintenance (30 Years)
Annual rock cap inspections and documentation 1 Year 2,500$      2,500$                
Cap repair and replacement 1 Year 5,000$      5,000$                Assuming annual average impact to 2% of the cap area (~2% of capital cost)

Long-Term Groundwater Monitoring Using discount factor of 5% for future costs.
Present value cost of annual monitoring, years 1, 2, 3, 5 4 EA 9,000$      32,000$              Monitoring 3 wells.  Including planning, sampling, documentation, and reporting.
Present value of 5-yr monitoring, years 6-30 5 EA 9,000$      18,000$              Monitoring 3 wells.  Including planning, sampling, documentation, and reporting.

Present Worth of Long-Term Maintenance 165,000$             Calculated for 30 years of maintenance using a discount factor of 5%.

Total 30-Year Present Worth Cost 1,300,000$      Capital cost + present worth of maintenance costs, rounded to nearest $10,000.

Contingency 10% 130,000$            Cost rounded to nearest $10,000.

Total 30-Year Present Worth Cost Including Contingency: 1,430,000$   

Notes:
1. Costs, where totaled, are rounded up to the nearest $1,000.
2. The Interim Action Work Plan would include a summary of the work and schedule for implementing the cleanup action alternative.
3. The closed landfill area is approximately 39,000 square feet (equivalent to about 4,300 square yards or 0.9 acres).
4. It is assumed that the import material will be taken from the large soil stockpile located near the SPL Area, and that the soil stockpile is clean material suitable for fill.
5. Costs for the Interim Remedial Action of the Roof Drainage and Conveyance Ditch Areas have already been paid and are therefore not factored into the FS cost estimate.
6. Waste material and adjacent soil assumed to have an average density of 1.7 tons per CY (waste includes rock, bricks, and annode/cathode waste). Includes 3.6% refuse tax.
7. Costs for Ecology oversight are not included in this estimate.
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TABLE F-4
COST ESTIMATE FOR ROD MILL AREA CLOSED LANDFILL CLEANUP ACTION ALTERNATIVE 2

EXCAVATION AND GROUNDWATER MONITORING
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

UNIT
ITEM QTY UNIT COST TOTAL COMMENTS

CAPITAL COSTS FOR REMOVAL BY EXCAVATION See Note 1

Preparation of Interim Action Work Plan 1 LS 30,000$     30,000$          See Note 2

Waste and soil profiling for disposal 1 LS 7,000$       7,000$            Estimate for additional waste profiling, as needed for disposal profiling.

Engineering Design and Bidding Support 1 LS 50,000$     50,000$          

Contractor mobilization 1 LS 20,000$     20,000$          Includes pre-construction submittals.

Erosion Control & Stormwater Management Measures 1 LS 25,000$     25,000$          Includes silt fencing, containment berms, construction entrance, and other TESC facilities.

Decontamination Stations 1 LS 15,000$     15,000$          Install & operate (one personal and one vehicle) decontamination stations

Soil Excavation, handling, truck loading 12,300 CY 15$            184,500$        Excavation of landfill waste and adjacent impacted soil

Transport and disposal of soil at solid waste landfill 20,910 ton 33$            691,000$        Note 6.  Assumed disposal at local LRI solid waste landfill. 

Confirmation soil sampling after excavation 16 EA 400$          6,400$            Estimated grid sampling at 50-ft spacing over the 0.9 acre area.  Note 3

Handling of wet excavated soil & dewatering measures 1 LS 50,000$     50,000$          Includes creation of a stockpile pad for drainage of wet excavated soil

Backfill excavation with clean structural fill 12,300 CY 10$            123,000$        See Notes 4 and 5

Construction oversight, QA/QC, and final reporting 1 LS 70,000$     70,000$          

Post-construction groundwater monitoring and reporting 4 quarters 9,000$       36,000$          Monitoring 3 wells.  Including planning, sampling, documentation, and reporting.

Total Capital Cost for Excavation 1,310,000$     Cost rounded to nearest $10,000

Contingency 10% 130,000$       Cost rounded to nearest $10,000

Total Excavation Cost Including Contingency: 1,440,000$ Cost rounded to nearest $10,000

Notes:
1. Costs, where totaled, are rounded up to the nearest $1,000.
2. The Interim Action Work Plan would include a summary of the work and schedule for implementing the cleanup action alternative.
3. The Rod Mill Historical Landfill Area is an area of approximately 0.90 acres.
4. It is assumed that the area would be backfilled to existing grade.
5. It is assumed that the fill material will be taken from the large soil stockpile located adjacent to the site, and that the soil stockpile is clean material suitable for fill.
6. Waste material and adjacent soil assumed to have an average density of 1.7 tons per CY (waste includes rock, bricks, and annode/cathode waste). Includes 3.6% refuse tax.
7. Costs for Ecology oversight are not included in this estimate.
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TABLE F-5
COST ESTIMATE FOR FORMER LOG YARD AREA CLEANUP ACTION ALTERNATIVE

 EXISTING CLEAN SOIL CAP AND GROUNDWATER MONITORING
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

UNIT
ITEM QTY UNIT COST TOTAL COMMENTS

CAPITAL COSTS Note 1

Institutional Controls
Administrative costs to implement restrictive covenant 1 LS 10,000$    10,000$         
Work plan w/ procedures for future subsurface work 1 LS 5,000$      5,000$           Including health & safety, waste management, and cap repair procedures

Subtotal Capital Costs 15,000$         

MONITORING COSTS

Groundwater Monitoring
Long-Term Groundwater Monitoring Using discount factor of 5% for future costs.

Present value cost of annual monitoring, years 1, 2, 3, 5 4 EA 9,000$      32,000$         Monitoring 3 wells.  Including planning, sampling, documentation, and reporting.
Present value of 5-yr monitoring, years 6-30 5 EA 9,000$      18,000$         Monitoring 3 wells.  Including planning, sampling, documentation, and reporting.

Monitoring Costs 50,000$          Calculated for 30 years of maintenance using a discount factor of 5%.

Total 30-Year Present Worth Cost 70,000$     Capital cost + present worth of maintenance costs, rounded to nearest $10,000.

Contingency 10% 10,000$         Cost rounded to nearest $10,000.

Total 30-Year Present Worth Cost Including Contingency: 80,000$    

Notes:
1. Costs, where totaled, are rounded up to the nearest $1,000.
2. Potential costs associated with future subsurface property development work, cap excavation & repair, management of contaminated soil, etc. are not included in this estimate.
3. Costs for Ecology oversight are not included in this estimate.
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