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1.0 INTRODUCTION

Associated Environmental Group, LLC (AEG) is pleased to present this Remedial Investigation
(R1) for Petroleum Reclaiming Services, Inc. (PRSI), located at 3003 Taylor Way in Tacoma,
Pierce County, Washington (Site). This Rl was performed as required under Washington State
Department of Ecology (Ecology) Agreed Order No. DE 11357. The purpose of this report is to
document the completion of the RI in accordance with the requirements of Washington
Administrative Code (WAC) 173-340, undertaken in whole or in part to fulfill the corrective action
requirements of WAC 173-303-64620 and provide a summary of historical information.

A Site visit was conducted to photograph Site conditions with no field sampling conducted by
AEG staff. Copies of the existing information was provided to AEG, and any relevant tables or
figures are provided as attachments to this report.

The RI was conducted to summarize and obtain additional data to better understand the current
subsurface conditions and evaluate practicable approaches for achieving regulatory closure of the
Site. The conclusions and recommendations by AEG are based on our professional judgment and
experience in accordance with requirements in the Model Toxics Control Act (MTCA) Cleanup
Regulations (Chapter 173-340 WAC).

1.1 General Site Information

Site Name: Petroleum Reclaiming Services, Inc. (PRSI)
Site Address: 3003 Taylor Way, Tacoma, Washington 98421-4309
Facility/Site ID No.: 1245
Cleanup Site ID No.: 3255
Agreed Order No.: DE 11357
Property Owner: Petroleum Reclaiming Services, Inc.
Contacts: Mr. Tom Smith
Mr. Jay Johnson

The Site is located at located at 3003 Taylor Way in Tacoma, Washington (Figure 1, Site Vicinity
Map). The PRSI facility is situated on two Pierce County Tax Parcels (0321363021 and
0321363028) totaling approximately 0.63 acres, and zoned for industrial use. The Site has two
tank farms: Tank Farm A with 18 aboveground storage tanks (ASTs), and Tank Farm B with five
ASTs, located within secondary containment. The Site has office space, drum storage, laboratory
facility, boiler room, water/oil treatment equipment, parking and concrete pads for
loading/unloading operations.
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The immediate vicinity of the Site is heavy industrial. The triangle-shaped Site is bounded to the
north by vacant industrial property, formerly occupied by the Arkema Manufacturing Plant
(Ecology Facility/Site ID 1219); to the east by a drainage swale and vacant industrial property
used for parking new vehicles, formerly occupied by the Arkema Mound site (Ecology
Facility/Site 1D 1220); and to the southwest by Taylor Way and vacant industrial property known
as the Port of Tacoma Blair Backup property. Figure 1, Vicinity Map, presents the general vicinity
of the Site. The Site’s current layout and features are provided in Figure 2, Site Map.

MTCA defines a Site as “...any area where a hazardous substance has been deposited, stored,
disposed of, or placed, or otherwise come to be located.”(WAC 173-340-200) Based on the
characterization activities performed to date, the boundary of the Site appears to be contained
within the property boundaries of the PRSI facility.

1.2 Site History

From 1922 until present, sections of the Site were owned by the Port of Tacoma, Pierce County, Ohio
Ferro Alloys, City of Tacoma, Pacific Northwest Processing, PRSI (Anton May and Wendell Smith owners),
and PRSI (present owners). Records indicate Ohio Ferro Alloys purchased land from the Port of
Tacoma in 1941 and, in 1942, sold a small parcel to the City of Tacoma for an electrical power
substation where present day PRSI is now located. Ohio Ferro Alloys manufactured chromium
and ferrosilicate on an adjacent site until 1974.

At the present PRSI site, Pacific Northwest Processing operated an animal rendering plant for an
undetermined number of years, and ceased operation in 1977.

According to a 1987 Site Inspection Report by Ecology and Environment (E&E), PRSI started in
business as an oil recycling facility at the Site in 1977. The Site is currently operated as a vactor
waste decant facility, a waste water treatment facility, and a reclamation facility for used/waste
oil petroleum products. Waste waters processed include storm waters, wash waters, bilge waters,
and the water recovered from the oil reclaiming process. On January 10, 1984, the U.S.
Environmental Protection Agency (EPA) issued the Resource Conservation and Recovery Act
(RCRA) identification number WAD980511729 to PRSI.

Site investigations in 1985 and 1986 by Hart Crowser & Associates (HCA) and E&E identified the
release of volatile organic compounds (VOCs), total petroleum hydrocarbons (TPH),
polychlorinated biphenyls (PCBs), and metals to the Site soils.

In 1989 and 1990, during Site inspections, Ecology discovered evidence of potential surface
releases. The inspection noted spilled oil within tank containment areas along with visual staining,
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cracks, and unsealed joints in the containment areas. Further, waste oil residuals were noted on
the floors of the office and laboratory buildings.

Concrete was poured in 1993 that has become the storage area for stabilized non-hazardous wastes.
Asphalt driving areas were constructed in 2006.

As a result of these investigations, Ecology signed a Stipulation and Agreed Order of Dismissal —
PCHB No. 90-30, between PRSI and Ecology on October 30, 1990. This order required PRSI to
perform Site investigations to characterize Site conditions, and potential impacts to soil and
groundwater. The Toxic Cleanup Program assigned a hazard ranking of 2 (out 5) using the
Ecology’s Washington Ranking Method for assessment of the potential threat to human health and
the environment. A RCRA Closure Plan for the Site was submitted to Ecology on October 16,
1995. In January 1996, PRSI notified Ecology that holes 6 inches in diameter had been
discovered in the on-Site oil/water separator used for the discharge of treated water to the local
POTW.

On April 16, 2009, Ecology approved a Final Closure Plan with Sampling and Analysis Plan for
Mitigating Soils at Closure for the PRSI facility. The closure plan requires the emptying and
decontamination of tanks 1A, 2A, 3A, 7A, 8A, 9A, 10A, 11A, 12A, 20A, 30A, 1B, 2B, 3B, 4B,
and 5B (see Figure 2, Facility Site Map). In addition to the tanks, the containment system and
piping in the secondary containment systems will require decontamination and removal. These
systems will be closed in a manner that addresses the closure performance standards in WAC 173-
3-3-610(2) following the completion of work as described in the Sampling and Analysis Plan.

The closure plan provides guidelines that protect human health and the environment to:
1. Minimize the need for further maintenance;

2. Control, minimize, or eliminate the post-closure escape of waste oil and waste water, glycol
onto the ground, into surface water or groundwater, or to the atmosphere;

3. Remove all wastes and waste residues from tank systems containing processed oil, slop
oils and waste water and properly dispose of the waste offsite;

Clean all empty tanks and properly dispose of rinsate;
Clean the concrete surfaces and properly dispose of any waste/residue generated;

Abandon and properly decommission monitoring well S04A;

N oo a &

Excavate the general area around the monitoring well SO4A to remove suspected
contaminated soils, field screen the soils during removal and collect confirmation soil
samples after the excavation is completed.
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8. Prepare a summary report describing the sampling activities, provide drawings of sample
locations, exhibit laboratory results with copies of the chain of custody and QA/QC
documentation, along with photo documentation of the closure event.

9. Provide certification to Ecology that the oil recycling plant was closed in accordance to the
Site Closure Plan.

1.3 Processes

PRSI serves the community by providing treatment, recovery and management of various wastes.
Thousands of local businesses look for proper management and handling of their wastes as routine
maintenance occurs at their locations. Also, PRSI’s 24-hour hotline provides for spill assistance
when necessary.

The facility is designed to store 390,000 gallons of water/oils in tanks and 11,000 gallons in
containers, able to treat 60,000 gallons of liquids per day in tanks, and stabilize 90 tons of non-
hazardous wastes for landfilling daily. Waste water is treated for discharge, under permit, to the
local Tacoma public-owned treatment works (POTW). Sediments, soil, and sludge are managed as
required by the Tacoma-Pierce County Health department. PRS operates under numerous
regulations, including WAC 173-303, WAC 173-350, 40 CFR Part 437, and Puget Sound Clean
Air Agency's Regulation I.

Waste shipments are profiled prior to arrival to determine treatment suitability and to ensure permit
parameters are complied with. Each arriving load is screened prior to offloading and a sample is
kept for 90 days. Liquid wastes are typically storm waters, wash waters and maritime waters.
Liquid wastes are offloaded by pumps into various treatment tanks. Each contains contaminants
to include oil, metals, or organics in need of removal or reduction. Sediments, sands, soil, etc. are
offloaded into a concrete-lined cell where stabilization of the material takes place. Wastes placed
in the concrete-lined cell, destined for the landfill, are mixed with bulking agents to achieve
Ecology's "Paint filter test." The bulking agents currently are sawdust or shredded carpet. PRSI
adds these with a rubber-tired loader and thoroughly mixes the two to absorb moisture and
eliminate the sloppiness. When mixing is complete, the material is moved to a concrete-lined
holding cell awaiting a dump truck to deliver it to the local landfill. Adjacent to the cells is a
catchbasin connected to the on-Site stormwater system in case any water drains out of the mixed
waste.

Liquid wastes are initially screened for oversize items and then allowed to set over time to allow
smaller particles to settle out. PRS ends with an oil phase on top with water in the middle and
sludge in the bottom of the tank. The oil phase is pumped to oil tanks for eventual sale to re-
refiners or permitted burners. The water phase is treated using heat and chemicals to allow for
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discharge to the City of Tacoma with their permission. The sludge phase is moved to a concrete
mixing area to allow the mixing of absorbents to dry up the small amounts of water found in sludge.
Sludge is transported to our local landfill for disposal.
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2.0 FIELD INVESTIGATIONS

2.1 Previous Environmental Investigations

An abbreviated description of environmental investigations performed to date is provided below,
with references to attached AEG summary tables and figures, as well as tables and figures by
others presented in the Appendices.

211 Surface Soil Sampling — HCA, 1985 to 1986

In December 1985, HCA reported collecting six composite soil samples from across the Site; the
samples were designated “hand-augered (HA)” with HA-1 located north of the “processing area”
or tank farms, HA-2 and HA-3 along the northern boundary near the drainage ditch, HA-4 and
HA-5 located along the southeastern boundary near the drainage ditch, and HA-6 south of the
“shed” adjacent to Taylor Way. The samples were collected at depths ranging from ground surface
to about 2 feet below ground surface (bgs), and were analyzed for VOCs, semivolatile organic
compounds (SVOCs), PCBs, and pesticides.

Analytical results of the samples indicated the presence of VOCs (including tetrachloroethylene
[PCE] and toluene), SVOCs (including benzo(a)anthracene, benzo(a)pyrene, benzo(b)
fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene), and PCBs (aroclor-
1260). Sample locations and analytical results are presented in Appendix A.

The sample results were interpreted by HCA to mean “that widespread soil contamination was
present at the Site with the heaviest concentrations on the east side of the Site adjacent to the east
ditch.”

2.1.2 Groundwater Sampling — E&E, 1986

In 1986, E&E reported collecting one groundwater sample at the Site; the exact location of the
sample is not known. The sample was reportedly analyzed for arsenic, cadmium, mercury, VOCs,
SVOCs, PCBs, and pesticides. E&E reported that the analytical results indicated that none of the
analyzed compounds were detected.

2.1.3 Surface Soil Sampling — E&E, 1986

In 1986, E&E reported collecting 12 near-surface soil samples from across the Site; the sample
locations were a repeat of the six SECOR hand-augered sample locations with six additional
samples collected based on “surface stainage” throughout the Site. The samples were reportedly
analyzed for arsenic, cadmium, mercury, VOCs, SVOCs, PCBs, and pesticides.
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Analytical results of the samples indicated the presence of PCBs (aroclor-1260), cadmium,
mercury, and SVOCs (including chrysene and benzo(a)anthracene). Sample locations and
analytical results are presented in Appendix B.

2.1.4 Site Inspection — Ecology, 1989
On December 21, 1989, Ecology inspected the PRSI facility and reported the following:

o Secondary containment around three large vertical tanks was partially full of a black
viscous liquid. Of the 20 inches of liquid in the containment area, about 18.6 inches was
petroleum-based material.

o A crack or joint in the containment wall allowed a discharge of liquid to the ground on the
east side of the containment area. The liquid was identified as primarily #2 diesel oil along
with some type of heavier hydrocarbon mixture, probably lubricating oil.

2.15 Surface Water/Sediment Sampling — Ecology, 1990

In April 1990, Ecology reportedly collected three soil/sediment samples in the vicinity of the Site:
one sample (PSI1A) from the southern corner of the Site, one sample (PSI2A) from the “cast
ditch”, and one sample (PSI3A) from the “convergence of east and north ditch”. The samples
were reportedly analyzed for metals, VOCs, PCBs, and pesticides.

According to SECOR’s review of the one-page Ecology inspection report, “The reported
analytical results indicated that concentrations of arsenic (13 to 151 ppm [parts per million]),
cadmium (1.0 ppm), chromium (7.2 to 75.7 ppm), copper (9.8 to 242 ppm), lead (6.2 to 160 ppm),
nickel (4.0 to 29.4 ppm), and zinc (65.9 to 132 ppm) were detected in the three Ecology samples.
The metal concentrations were consistently lowest in sample PRI3A, which was collected from the
ditch convergence area. The majority of the metal concentrations were highest in sample PRI2A,
which was collected from the East Ditch. The highest chromium concentration was reported for
Site sample PRI1A, which was collected as a {background sample}.”

Analytical results for the remaining analyses indicated the presence of VOCs (including methylene
chloride, acetone, and toluene), and PCBs (aroclor-1260 and an “unspecified pesticide/PCB”).

SECOR concluded that the data was not “relevant or useful” due to lack of the “completeness”
of the data. “However, the surface water hydrologic features indicate that the majority of the
surface runoff entering the east and north ditches may originate from the adjacent Atochem
[Arkema] facilities.”
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2.1.6 Phase 1 Site Investigation — Golder Associates, 1991
Monitoring Well Installation, Soil and Groundwater Sampling

The Ecology Agreed Order of Dismissal (PCHB No. 90-30) dictated that subsurface investigations
be completed at the Site. The first phase of investigation was performed by Golder Associates
(GA) in August 1991. As part of this action, GA advanced eight soil borings, which were
completed as monitoring wells. Six soil borings/wells (S01A, S02A, C02A, C02B, C03A and
C03B) were advanced on Site, and two soil borings/wells (CO1A and C01B) were advanced off
Site in the Taylor Way right-of-way (ROW). Six borings were completed as “pair clusters” and
identified with the prefix “C”. Also, the suffix “A” was used for wells screened through the
“Shallow Aquifer” and the suffix “B” for wells screened through the “Intermediate Aquifer.” Soil
borings S01A, S02A, CO01A, C02A, and CO3A were advanced up to 12.5 feet bgs, and soil borings
C01B, C02B, and C03B were advanced up to 33 feet bgs. The boring/well locations are illustrated
on the SECOR Figure 2, Site Plan, in Appendix C.

Soil samples were collected at 2.5-foot intervals from all soil borings, and submitted for laboratory
analysis for TPH, VOCs, SVOCs, PCBs, pesticides, metals, and toxicity characteristic leaching
procedure (TCLP) metals. Analytical results of the soil samples indicated the presence of SVOCs
(including  benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, and
indeno(1,2,3-cd) pyrene), and metals (arsenic and mercury). Analytical results of the soil samples
collected from the borings are presented in Table 1, AEG Summary of Soil Analytical Results, and
in Appendix D.

The wells were constructed in compliance with WAC 173-160-500. Wells S01A, S02A, C01A,
CO02A and CO3A were screened at interval depths ranging from 5 to 8 feet bgs and 5 to 12 feet bgs.
Well C01B was completed with a screened interval depth of 16 to 27.5 feet bgs, well C02B was
screened from 22 to 32 feet bgs, and well CO3B was screened from 19.5 to 29.5 feet bgs. The
Shallow and Intermediate Aquifers are separated by a clay/peat aquitard, which is located between
about 7.5 to 17.5 feet bgs, according to the boring logs. Wells C01B, C02B, and CO3B were
reportedly sealed with bentonite through the “Shallow Aquifer” and into the clay/peat aquitard to
prevent “cross-communication” to the “Intermediate Aquifer.” The boring/well logs are presented
in Appendix E, and the boring/well locations are illustrated on SECOR Figure 2, Site Plan, in
Appendix C.

The wells were developed by PRSI personnel using a centrifugal pump setup with a suction hose
and on-way bottom “foot” valve. The down-well hose was used to “surge” the well during the
pumping event and all equipment was cleaned between well locations. Each well was purged with
a minimum of five well volumes of water with measurements of pH, conductivity, temperature,
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and turbidity collected on a “frequent basis” to assess the stabilization of the groundwater
characteristics.

During well development, a “hydrocarbon-like” sheen was reported in the groundwater sample
collected from well CO3A. EEC had concluded that “the TPH detected in this well probably
resulted from cross-contamination from surface soils during the installation of the monitoring
wells”. No sheen was reported in the remaining wells during the purging activities.

Groundwater samples were collected from the wells in September 1991, June 1992, and September
1992. The samples were reportedly collected by decanting directly from a stainless-steel bailer
after at least five well volumes were purged from each well. The stainless-steel bailer was
reportedly used to assess the presence of sheen within the well casings. Field parameters were
measured and the equipment was cleaned between well locations. The groundwater samples were
submitted for laboratory analysis for VOCs, SVOCs, TPH, pesticides, PCBs, and total and
dissolved metals.

Analytical results of the groundwater samples collected from the shallow wells indicated the
presence of VOCs (including vinyl chloride, methylene chloride, trichloroethylene [TCE],
benzene, toluene, ethylbenzene, and xylenes), SVOCs (including naphthalene, 1-
methylnaphthalene, and di-n-butylphthalate), PCBs (aroclor-1260), TPH, and metals (arsenic and
cadmium). Analytical results of the groundwater samples collected from the intermediate wells
indicated the presence of VOCs (methylene chloride), PCBs (aroclor-1260), and metals (cadmium,
copper, and zinc). Analytical results of the groundwater samples collected from the shallow and
intermediate wells are presented in Table 2, AEG Summary of Groundwater Analytical Results,
and in Appendix F.

Surface Soil Sampling

In addition to the soil borings, GA collected 21 “near surface” soil samples (NS-01 through NS-
21) from unpaved surfaces, as well as from beneath paved surfaces located based on suspected
releases. Samples were collected using hand equipment (hand auger or post-hole digger), which
was cleaned between locations, and submitted for laboratory analysis for TPH, PCBs, pesticides,
metals, and TCLP metals. The sample locations were backfilled with soil and/or premixed
concrete, and finished to original Site grade. The sample locations are illustrated on SECOR
Figure 2, Site Plan, in Appendix C.

Analytical results of the “near surface” soil samples indicated the presence of TPH, PCBs (aroclor-
1260), and metals (arsenic, cadmium, and mercury) no tabular data was presented for review.
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2.1.7 Phase 2 Site Investigation — EEC, 1992

In October 1992, 10 test pits (TP-101 through TP-110) were excavated using a backhoe. The
locations for the test pits was apparently a “random number method”, and ranged in depths from
3.4 to 5.0 feet bgs. Soil samples were collected from one sidewall of all test pits at 1.0 foot and
3.0 feet bgs, with additional soil samples collected at 4.0 feet bgs and 5.0 feet bgs from TP-101, at
4.0 feet bgs from TP-102, and at 4.0 feet bgs from TP-109. Soil samples collected from the test
pits were analyzed for VOCs, PCBs, TPH, and metals. The test pit locations are illustrated on
SECOR Figure 2, Site Plan, in Appendix C.

Analytical results of the soil samples indicated the presence of PCBs (aroclor-1260), TPH, and
arsenic. Analytical results of the soil samples collected from the test pits are presented in Table 1,
AEG Summary of Soil Analytical Results, and in Appendix D.

In November 1992, additional drilling activities were completed to collect samples from 14
shallow borings (SB-111 through SB-115, and SB-117 through SB-125). The locations for SB-
115 and SB-117 through SB-125 were placed at previous near-surface soil sample locations. The
shallow borings were installed using post-hole diggers, hand augers, and hand-operated power
augers to depths of 2.0 to 4.0 feet bgs. The samples were collected in the saturated zone with depth
to groundwater ranging from 1.7 to 2.8 feet bgs. Soil samples collected from the shallow borings
were analyzed for PCBs, TPH, and metals. The shallow boring locations are illustrated on SECOR
Figure 2, Site Plan, in Appendix C.

Analytical results of the soil samples indicated the presence of PCBs (aroclor-1260), TPH, arsenic,
and mercury. Analytical results of the soil samples collected from the shallow borings are
presented in Table 1, AEG Summary of Soil Analytical Results, and in Appendix D.

In December 1992, EEC collected groundwater samples from the shallow and intermediate wells.
The shallow well samples were submitted for laboratory analysis for VOCs, PCBs, TPH, and
selected total and dissolved metals. The intermediate well samples were submitted for laboratory
analysis for PCBs, TPH, and selected total and dissolved metals.

Analytical results of the groundwater samples collected from the shallow wells indicated the
presence of VOCs (including vinyl chloride, methylene chloride, benzene, toluene, ethylbenzene,
and xylenes), TPH, and metals (arsenic and cadmium). Analytical results of the groundwater
samples collected from the intermediate wells indicated the presence of VOCs (methylene
chloride) and TPH. Analytical results of the groundwater samples collected from the shallow and
intermediate wells are presented in Table 2, AEG Summary of Groundwater Analytical Results,
and in Appendix F.
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2.1.8 Semi-Annual Groundwater Well Monitoring — SECOR, 1997

On May 29 and August 28, 1997, SECOR measured the water levels and collected groundwater
samples from five monitoring wells (CO2A, S03A, C03A, S02A, and S04A; SO4A was installed
by SECOR in October 1996 to a depth of 11.5 feet bgs — the boring log is included in Appendix
E). The groundwater samples were collected using a single-use disposable bailer. The wells were
purged using a variable-speed peristaltic pump and dedicated single-use tubing. During the
purging, field parameters (pH, temperature, conductivity, and color/appearance) were monitored
until the water parameters were stabilized. The groundwater samples were collected in laboratory-
prepared containers. The samples were transported under chain of custody to Lauck’s Testing
Laboratories, Inc. (Lauck’s) of Seattle, Washington for analysis of VOCs by EPA Method 8260,
SVOCs by EPA Method 8270, a suite of 13 metals by EPA Method Series 6000 and 7000, and
TPH by Ecology Method 418.1.

Analytical results of the groundwater samples are presented in Appendix G. SECOR’s report
concluded the following:

“Reported dissolved arsenic concentrations in groundwater samples collected during the May and
August 1997 groundwater sampling events exceeded MTCA Method A Cleanup Levels for each
groundwater sample submitted for analysis. A site specific cleanup level has not been determined
for the site. A detailed analysis of Applicable or Relevant and Appropriate Requirements (ARARS)
is necessary to determine specific cleanup levels for the site. The presence of dissolved arsenic in
groundwater is consistent with background concentrations of arsenic in soil and groundwater in
the vicinity of the site.

Concentrations of VOCs were detected in the shallow, upgradient wells sampled on-site. The
monitoring wells located downgradient of the operating plant did not contain detectable
concentrations of VOCs. Benzene was detected in the downgradient well only. No other
compounds were detected on-site at concentrations above the most conservative cleanup levels.”

219 Interim Action, Soil Excavation — SECOR, November 1997

In November 1997, SECOR performed an interim cleanup action at the Site, which reportedly
included the excavation and off-Site disposal of shallow contaminated soils in the northeast portion
of the Site. This action was performed to remediate contaminated soils in an area proposed for a
new tank farm, which was subsequently never constructed. The limited information available
regarding this action is included in Appendix K. This information includes laboratory analyses
for three soil samples (SS-1, SS-2, and SS-3), and a figure illustrating the area of the proposed new
tank farm that was reportedly remediated. The locations and depths of the samples are not known.
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One of the samples (SS-3) was used to calculate a Site-specific TPH cleanup level using Ecology’s
Interim TPH Policy. These calculations are also included in Appendix K.

2.1.10 Site Inspection — Ecology, 2004

On February 19, 2004, Ecology performed a Site inspection, and noted cracks and gaps in the
secondary containment system, which was reported as a violation of WAC 173-303-519(9) —
“Failure to maintain a tank and secondary containment system and/or repair cracks and gaps that
can provide a pathway to soil and groundwater contamination.” The violation was detailed in a
letter from Ecology to PRSI dated March 2, 2004.

2.1.11 Groundwater Well Installation and Monitoring — EMS, 2008

On March 22, 2008, Environmental Management Services, LLC (EMS) installed monitoring wells
MW1A, MW2A, and MW3A on Site. The wells were installed in the Shallow Aquifer to about
10 feet bgs. The locations of the wells are illustrated on Figure 2, Site Map, and the boring/well
logs are included in Appendix H.

On April 16, 2008, EMS measured the water levels and collected groundwater samples from seven
monitoring wells (MW1A, S02A, MW2A, MW3A, C03A, and S04A). The groundwater samples
were collected using a single-use disposable bailer. The wells were purged using a variable-speed
peristaltic pump and dedicated single-use tubing. During the purging, field parameters (pH,
temperature, and conductivity) were monitored until the water parameters were stabilized. The
groundwater samples were collected in laboratory-prepared containers. The samples were
transported under chain of custody to Spectra Laboratories of Tacoma, Washington for analysis of
diesel- and oil-range TPH by Method NWTPH-Dx, gasoline-range TPH by Method NWTPH-GXx,
VOCs by EPA Method 8260B, PCBs by EPA Method 8082, arsenic by EPA Method SW8046,
and lead by EPA Method SW8046-7421.

Analytical results of the groundwater samples are presented in Table 2, AEG Summary of
Groundwater Analytical Results, and in Appendix H. According to the EMS report:

e VOCs were detected in S04A, including PCE (5 pg/L [micrograms per liter]), TCE (12
pa/L), vinyl chloride (5 pg/L), and cis-1,2-dichloroethene (28 pg/L).

e Acetone was detected in MW2A, and may have been a relic of laboratory contamination.

e The groundwater gradient flow was estimated to the south-southwest.
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2.1.12 Monitoring Well Installation and Monitoring — RNI, January 2010

On January 22, 2010, Robinson Noble, Inc. (RNI) installed two monitoring wells (S04B and
MW1B) into the intermediate aquifer, using direct-push drilling technology, to replace two
damaged and subsequently decommissioned wells (CO1B and C02B). S04B and MW1B were
installed to approximately 30 feet bgs and completed using 1-inch, piezometer-type, pre-packed
PVC well screens. Each well was installed with a minimum of 10 feet of open slotted well screen
to allow sufficient groundwater entry. The well locations are illustrated on Figure 2, Site Map,
and the boring logs are presented in Appendix I.

Two soil samples (one from each boring) were submitted for laboratory analysis for gasoline- and
diesel-range TPH (NWTPH-Gx and NWTPH-Dx-extended), VOCs (EPA Method 8260B), and
selected metals: lead, chromium, and arsenic (EPA Method 7000 series). The samples were both
collected at approximately 4 feet bgs. Analytical results reported no concentrations above the
laboratory PQL for TPH Gx/Dx and VOCs. Total chromium was detected in MW1B-4’ at 26
mg/kg. Follow-up analysis to speciate for hexavalent chromium resulted in a detection of 0.2
mg/kg, which is below the MTCA Method A cleanup level of 19 mg/kg.

On January 26, 2010, following well development, RNI measured the water levels and collected
groundwater samples from the seven existing monitoring wells (CO3A, MW3A, S02A, S04A,
MW1A, MW2A, and C03B) and two new monitoring wells (S04B and MW1B). The groundwater
samples were collected using a variable-speed peristaltic pump and dedicated single-use tubing.
The wells were purged, and field parameters (pH, ORP, temperature, conductivity, total dissolved
solids, and dissolved oxygen) were monitored until the water parameters were stabilized. The
groundwater samples were collected in laboratory-prepared containers. The samples were
transported under chain of custody to Libby Environmental, Inc. in Olympia, Washington for
analysis of diesel- and oil-range TPH by Method NWTPH-DXx, gasoline-range TPH by Method
NWTPH-Gx, VOCs by EPA Method 8260B, and metals By EPA Method 7000.

Analytical results of the groundwater samples are presented in Table 2, AEG Summary of
Groundwater Analytical Results.  Arsenic concentrations were reported in groundwater
monitoring wells SO4A at 217 pg/L, in SO2A at 7.4 pg/L, in MW3A at 51 pg/L, in CO3A at 38
po/L, and MW1A at 20 pg/L. TCE and PCE concentrations were reported in groundwater
monitoring well SO4A at 6.2 pg/L and 6.8 pg/L, respectively.

Based on the sample results and groundwater levels measured, RNI concluded:

e Groundwater beneath the Site continues to be impacted by arsenic, TPH, TCE and PCE.

e Hydrostatic head in the shallow system was higher than in the intermediate system at the
time of the investigation.
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2.1.13 Additional Groundwater Well Monitoring — RNI, August and December 2010

On August 5, 2010, RNI measured the water levels and collected groundwater samples from
monitoring wells CO3A, MW3A, S02A, S04A, MW1A, MW2A, C03B, SO4B, and MW1B. RNI
returned to the Site on December 14, 2010 to sample intermediate aquifer monitoring wells
MW1B, C03B, and S04B only. Sample collection procedures were the same as previous events.
The samples were transported under chain of custody to Libby Environmental, Inc. in Olympia,
Washington for analysis of diesel- and oil-range TPH by Method NWTPH-Dx, gasoline-range
TPH by Method NWTPH-Gx, VOCs by EPA Method 8260B, and metals By EPA Method 7000.

Analytical results of the groundwater samples are presented in Table 2, AEG Summary of
Groundwater Analytical Results. For the August event, RNI reported arsenic concentrations in
groundwater monitoring wells SO4A (106 pg/L), SO2A (7.4 pg/L), MW3A (59.4 pg/L), CO3A
(19.8 pg/L), MW2A (10.3 pg/L), and MW1A (34 pg/L). Also, benzene and vinyl chloride were
detected in SO4A at 5.4 pg/L and 0.48 pg/L, respectively.

For the August event, RNI concluded the following:

e Groundwater beneath the Site continues to be impacted by arsenic, TPH constituents, TCE,
and PCE.

e The presence of vinyl chloride along with the absence of TCE and PCE suggests natural
attenuation of chlorinated solvent plume is actively continuing beneath the Site.

e Hydrostatic head in the shallow system was higher in the deep system at the time of the
investigation.

e The shallow aquifer gradient was estimated to flow south-southwest.

e The intermediate aquifer gradient was estimated to flow north-north east.

For the December event, RNI reported arsenic concentrations monitoring wells S04B at 10 ug/L
and CO3B at 8.4 pug/L. The intermediate aquifer gradient was estimated to flow north-northeast.

2.1.14 Site Inspection — Ecology, July 2011

OnJuly 13, 2011, Ecology performed a Site inspection and noted poor condition of the secondary
containment system in Tank Farm A and Tank Farm B along with “poor housekeeping”, with the
surfaces of the tank farms “dirty — coated with oil and standing puddles.” The inspection report
stated lack of compliance with WAC 173-303-515(9) and 40 CFR Part 279.54 (c, d, and e)
“Secondary containment is required for used oil being managed in containers and tanks”, and
WAC 173-303-515(9) and 40 CFR Part 279.52(a)(1) “Facilities must be maintained and operated
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to minimize the possibility of non-sudden release of used oil to soil.” The violation was detailed
in a letter from Ecology to PRSI dated July 22, 2011.

2.1.15 Quarterly Groundwater Monitoring - GeoEngineers, June 2015 to March
2016

GeoEngineers completed four quarters of groundwater compliance monitoring at the PRSI Site as
part of the requirements of Ecology Agreed Order No. DE 11357. According to GeoEngineers,
the groundwater compliance monitoring was intended to monitor releases of hazardous substances
identified as COCs in groundwater and complete remedial actions as requested by Ecology.

Quarterly groundwater compliance monitoring events were completed on June 11, 2015,
September 9, 2015, December 10, 2015, and March 8, 2016. For each sampling event,
GeoEngineers measured the water levels and collected groundwater samples from the six shallow
aquifer monitoring wells (C03A, MW1A, MW2A, MW3A, S02A, and S04B) and three
intermediate aquifer monitoring wells (CO3B, MW1B, and S04B).

The groundwater samples were collected using a low-flow/low-turbidity sampling techniques with
a variable-speed peristaltic pump and dedicated single-use vinyl tubing. The wells were purged,
and field parameters (ferrous iron, pH, ORP, temperature, conductivity, turbidity, and dissolved
oxygen) were monitored until the water parameters were stabilized. The groundwater samples
were collected in laboratory-prepared containers, and were transported under chain of custody to
Spectra Laboratories in Tacoma, Washington for analysis of gasoline-range TPH using NWTPH-
Gx, diesel-range TPH using NWTPH-Dx, VOCs using EPA Method 8260, PCBs using EPA
Method SWB8082A, total metals by EPA Method 6020A, nitrate by Method Systea Easy (1-
Reagant) and sulfate by Method SM4500-S04 E.

Analytical results of the groundwater samples are presented in Table 2, AEG Summary of
Groundwater Analytical. Chlorinated solvents were only detected in monitoring well SO4A during
the four quarters of sampling:

e PCE concentrations were detected in December 2015 (8.4 pg/L) and March 2016 (6.1
pg/L) above the MTCA A cleanup level of 5 pg/L.

e Vinyl chloride concentrations were detected in June 2015 (0.9 pg/L) and in September
2015 (1.2 pg/L) above the MTCA A cleanup level of 0.2 pg/L.
VVOCs were detected in three shallow aquifer monitoring wells (MW1A, MW2A, and S04A):
e Benzene (9.3 pg/L) was reported in MW-1A in the March 2016 sampling event above the
MTCA A cleanup level of 5 pg/L.
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No other VOCs exceeded MTCA Method A cleanup levels for all four sampling events.

Arsenic was the most common COC detected in the groundwater during the four groundwater
sampling event. Arsenic concentrations in groundwater exceeded the MTCA Method A cleanup
levels in eight of the nine groundwater wells sampled.

Arsenic concentrations ranging from 10 to 519 pg/L (above the MTCA Method A cleanup
level of 5 pg/L) were reported in shallow aquifer monitoring wells CO3A, MW1A, MW2A,
MW?3A, S04A, and from deep (intermediate) aquifer monitoring wells CO3B and S04B
during all four groundwater monitoring events.

Arsenic concentrations exceeding the MTCA Method A cleanup level were reported in
S02A during the June 2015 (9.9 pg/L) and December 2015 (5.9 ug/L) groundwater
monitoring events.

Based on the sample results and groundwater levels measured over the four quarters,
GeoEngineers provided the following conclusions:

The results of groundwater compliance monitoring indicate that chlorinated solvents are
present in groundwater at one location at the PRS facility. PCE and associated
degradation products TCE, 1,2-DCE and vinyl chloride were detected in groundwater
from shallow aquifer monitoring well (SO-4A). The solvents detected in groundwater from
well SO-4A varied seasonally. Vinyl chloride and 1,2-DCE were the only chlorinated
solvents detected in groundwater during the first two quarterly monitoring events (Q1 and
Q2). While PCE and TCE were the only chlorinated solvents detected in groundwater
during the last two quarterly monitoring events (Q3 and Q4) as shown in [Table 2, AEG
Summary of Groundwater Analytical Results].

Groundwater elevations in the shallow aquifer were up to 2.7 feet higher during winter
and spring (December and March) when the PCE and TCE were detected than during the
summer and fall monitoring events, suggesting that PCE and TCE may be mobilizing from
shallow soil to groundwater at this location during higher seasonal groundwater levels.
However, chlorinated solvents were not detected in other monitoring wells during the
compliance groundwater monitoring suggesting that natural attenuation processes (i.e.,
fluctuating seasonal groundwater levels and ORP) may be degrading PCE and TCE to
their associated breakdown products in groundwater in this area.

Geochemical indicators of natural attenuation fluctuated seasonally between slightly
reductive and slightly oxidative conditions in both shallow and deep groundwater during
compliance monitoring events performed at the PRS facility. Reductive conditions
generally appeared to occur during winter and spring (Q3 and Q4) events, as indicated by
a lower relative ORP and higher relative concentrations of ferrous iron. The groundwater
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natural attenuation conditions observed during the quarterly monitoring events (i.e.,
fluctuation between reductive and oxidative conditions) are anticipated to be favorable to
the breakdown of chlorinated solvents and associated degradation products.

Arsenic was detected in groundwater within both the shallow and deep aquifers in the wells
sampled during these events. The average concentration of arsenic in groundwater was 64
ug/L in the shallow aquifer and 13 ug/L in the deep aquifer over the four quarterly
sampling events.

Groundwater samples collected from shallow aquifer well SO-4A had the highest
concentrations of arsenic at the PRS facility. The average concentration of arsenic in well
SO-44 was 241 ug/L during the four quarterly monitoring events. In comparison, the
average concentration of arsenic detected in groundwater from the remaining shallow
aquifer monitoring wells was 29 ug/L during the four quarterly monitoring events.

Arsenic is a common soil constituent in the Puget Sound region (Ecology, 1994). The
detected concentrations of arsenic in both shallow and deep groundwater was generally
within one order of magnitude (with the exception of groundwater at monitoring well SO-
4A) and may be representative of area wide background arsenic concentrations in
groundwater.

The groundwater flow direction in the shallow aquifer was generally consistent during
each of the four quarterly monitoring events with an inferred flow direction to the southeast
or east-southeast [GeoEngineers Figure 3, Groundwater Elevations-Shallow Aquifer
Quarters 1-4 in Appendix J].

The groundwater flow direction in the deep aquifer was variable during the four quarterly
monitoring events. The groundwater flow direction variability is likely related to adjacent
utility corridors that influence the groundwater direction as documented by others. The
groundwater flow direction was inferred to be to the northeast during the Q1 monitoring
event (June 2015) and generally to the south during the Q2, Q3 and Q4 monitoring events
(September and December 2015, and March 2016) [GeoEngineers Figure 4, Groundwater
Elevations-Deep Aquifer Quarters 1-4 in Appendix J].

2.1.16 Annual Groundwater Monitoring — AEG, June 2017 & 2018

Following four quarters of groundwater compliance monitoring, the PRSI Site switched to
monitoring on an annual basis as part of the requirements of Ecology Agreed Order No. DE 11357.
Annual groundwater compliance monitoring events were completed on June 13, 2017, and June
20, 2018. For the 2017 sampling event, AEG measured the water levels and collected groundwater
samples from the six shallow aquifer monitoring wells (CO3A, MW1A, MW2A, MW3A, S02A,
and S04B) and three intermediate aquifer monitoring wells (CO3B, MW1B, and S04B). For the
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2018 sampling event, per approval from Ecology due to a lack of detected constituents, sampling
was reduced to two shallow aquifer monitoring wells (MW1A and S04B) for the full suite of
contaminants, and one intermediate aquifer monitoring wells (MW1B) for diesel- and oil-range
TPH only.

The groundwater samples were collected using a low-flow/low-turbidity sampling techniques with
a variable-speed peristaltic pump and dedicated single-use vinyl tubing. The wells were purged,
and field parameters (ferrous iron, pH, ORP, temperature, conductivity, turbidity, and dissolved
oxygen) were monitored until the water parameters were stabilized. The groundwater samples
were collected in laboratory-prepared containers, and were transported under chain of custody to
Spectra Laboratories in Tacoma, Washington for one or more of the following analyses: gasoline-
range TPH using NWTPH-Gx, diesel-range TPH using NWTPH-Dx, VOCs using EPA Method
8260, PCBs using EPA Method SW8082A, total metals by EPA Method 6020A, nitrate by Method
Systea Easy (1-Reagant) and sulfate by Method SM4500-S04 E.

Analytical results of the groundwater samples are presented in Table 2, AEG Summary of
Groundwater Analytical.
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3.0 CONCEPTUAL SITE MODEL (CSM)

This section provides a conceptual understanding of the Site, derived from the results of the
subsurface investigations and previous remedial actions performed at the Site. This Conceptual
Site Model (CSM) will assist in determining the best remedial approach for the Site. The CSM is
dynamic and may be refined as additional information becomes available.

3.1 Constituents of Concern (COCs) and Affected Media

The primary release mechanism for COCs at the Site appears to be associated with historical
surface spills from mishandling of recycled materials and oils. This is supported by observations
noted by Ecology and others during Site inspections where surface staining and inadequate
secondary containment were noted. Characterization activities performed to date have identified
the following affected media and COCs:

Surface Soils

The review of the soil analytical data collected to date (primarily circa 1991/1992), as compared
to current MTCA cleanup levels, identified the following potential COCs for the subsurface soils
to a depth of approximately 3 to 5 feet bgs (top of the shallow groundwater) at the Site:

o Gasoline-, diesel-, and oil-range TPH;
o Arsenic; and

o VOCs, including PCE and TCE.

In their 1996 RI Report, SECOR noted the following:

“Analysis of the Site data presented in this report, including comparison with preliminary primary
ARARs, suggests that PCBs, VOC and semi-VOCs are not constituents of concern. PCBs were
determined not to be a constituent of concern as soil samples analyzed using a Method 3630
cleanup prior to a Method 8080 were consistently below regulatory cleanup levels. The limited
results showing concentrations above the cleanup level (2 samples out of a total of 43 samples
analyzed) do not establish them as a constituent of concern for the Site. VOCs and semi-VOCs
were not detected in the soil samples analyzed.”

Given the frequency of detection in only a limited number of historic samples, PCE and TCE
would not be considered primary COCs; however, their presence in shallow soil (and groundwater)
would make them potential COCs nonetheless, and is consistent with the primary release
mechanism for the Site (i.e., surface spillage).
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Elevated concentrations of arsenic are common in the Tacoma Tideflats, known sources of which
include the adjacent Arkema sites, slag from the ASARCO smelter in Ruston historically used for
roadbed material in the area, and naturally occurring sources. The presence of arsenic in shallow
soils on Site make it a potential COC; however, it does not appear to be associated with any known
on-Site sources.

Shallow Aquifer

The review of the analytical data collected to date, as compared to current MTCA cleanup levels,
identified the following potential COCs for the Shallow Aquifer at the Site:

o Gasoline-, diesel-, and oil-range TPH;
o Arsenic; and

o Chlorinated VOCs, including PCE, TCE, cis-1,2-dichloroethylene (DCE), and vinyl
chloride.

Given the presence of TPH in shallow soils, low detections in groundwater, and management of
known TPH sources on Site, gasoline-, diesel-, and oil-range TPH are considered potential COCs
for the Shallow Aquifer at the Site.

As noted above, elevated concentrations of arsenic have been detected in soil and groundwater in
this area. While arsenic is not typically associated with the wastes handled at the Site, it is possible
that it is present in some wastes. That said, arsenic exceeded the MTCA industrial cleanup level
for soil in only 3 of about 50 soil samples collected to date from the Site, though it has been
detected in every monitoring well at the Site.

There is a history of arsenic impacts throughout the tideflats. The practice of depositing dredging
spoils and copper smelter slag sands, which contained high levels of arsenic, copper, and zinc
taken from the ASARCO smelter and used as fill material, was historically common practice. At
the time, this material was considered chemically stable and would not leach to the environment.

The Site is also bounded to the north by the former Arkema Manufacturing Area site (2901 Taylor
Way), to the east by the Arkema Mound site (3009 Taylor Way), and to the west by the Wypenn
Area (2920 Taylor Way), collectively known as the AMP, which has been undergoing remediation
since 1990 (Table 2-1, Arkema Environmental Chronology is attached in Appendix L). Within the
Manufacturing Area of the AMP is an area called the Central Manufacturing Area, which included
buildings to manufacture inorganic chemical products, tanks to store chemical products and fuels,
electrical equipment (including transformers), shops, storage rooms and warehouse, and
administrative offices. One chemical produced was a sodium arsenite herbicide called Penite,
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which was considered a contributing factor to the overall arsenic concentrations throughout the
AMP site.

Soil and groundwater contamination within the AMP boundaries was discovered in 1981. To
address the arsenic at the AMP site, an arsenic groundwater treatment plant was constructed in
1991 and operated until 2003. The Arkema Mound property was formerly used as a log sort yard
and ASARCO slag was placed as ballast material. Arkema remediated the arsenic- containing slag
by consolidating the materials and placing them in a lined and covered containment cell (mound).
After the Port of Tacoma purchased the property, the mound was removed and an RI/FS is being
completed under Ecology AO DE6129.

Groundwater is characterized on the PRSI property in two zones the upper and lower aquifers and
the gradient flows are influenced by seasonal rains and from tidal flux. The aquifer studies on the
Arkema properties, namely the Wypenn property, show the upper aquifer flow pattern suggests
that groundwater may be infiltrating into the sewer lines that exist beneath Taylor Way.

The adjacent Arkema site has documented concentrations of arsenic in the Shallow and
Intermediate Aquifers well above MTCA cleanup levels. The speciation of the arsenic may show
the concentrations detected in monitoring well SO4A may not be associated with any known on-
Site sources. Arsenic (arsenite) has a solubility and mobility that have a lower affinity for anion
exchange and adsorption to solid phase amorphous metal phosphates and oxides/hydroxides, and
is influenced by the redox potential (ORP) of local aquifer. The specific sampling completed
throughout 2008 to 2016 was for total arsenic and not for the forms of arsenic, such as arsenite.
The presence of arsenic in every monitoring well on the Site, in both aquifers, show the nature of
arsenic present in all areas surrounding the Site and in groundwater throughout the tideflats.

One or more chlorinated VOCs have been detected in the Shallow Aquifer both historically (SO1A,
CO1A, and CO3A — see SECOR Table 7a in Appendix F), and more recently (SO4A — see Table 3,
AEG Summary of Groundwater Analytical Results). Detections in CO1A may be associated with
off-Site sources, as this well was located in the proximity of a sanitary sewer line along Taylor
Way, which may have acted as a preferential pathway.

Intermediate Aquifer

The review of the analytical data collected to date does not support the identification of COCs for
the Intermediate Aquifer at the Site.
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Air Quality

No indoor air or soil vapor samples are known to have been collected from the Site to date.
However, no significant sources of air emissions have been identified at the Site, and no volatile
COCs are present at concentrations in soil or groundwater that are likely to result in exposure to
vapors via vapor intrusion into on-Site structures.

3.2 Site Geology and Hydrogeology

The Site is located within the Commencement Bay tideflats between the Blair Waterway and the
Hylebos Waterway (Figure 1, Vicinity Map). These tideflats lie at the mouth of the Puyallup River
Basin, which consists of a sequence of Holocene- to Pleistocene-age, deltaic-alluvial sediments
and marine sediments. These sediments were deposited in a deep embayment, which was created
by several glacial episodes. Recent fill material has been placed over the native alluvial and/or
marine sediments.

The stratigraphy of the Puyallup River Basin, as presented in the EEC Phase 2 Report, consists of
four geological units, which are described in the order they are encountered from ground surface
as:
e Fill material, consisting of silt and sand, dredged from the Blair and Hylebos Waterways
in the 1950s and 1960s as well as from gravel borrow sources. The fill material ranges in
thickness from a few feet to approximately 25 feet.

e Deltaic-alluvial sediments, deposited by the Puyallup River, which flowed out of the
Cascade Mountain Range to discharge into Commencement Bay of Puget Sound. A delta
formed at the mouth of the Puyallup River in the Commencement Bay area, depositing
alternating layers of sands and silts, which can be over 100 feet in thickness.

e Marine sediments deposited in a deep marine trough at the mouth of the Puyallup River, at
a time when sea level was higher. Marine sediments are composed of fine-grained silts
and clays and have been estimated to be over 300 feet in thickness.

e Glacial sediments deposited in troughs cut by advancing and receding glacial ice sheets.
Glacial sediments consist of sand, gravel, and silt in estimated thicknesses ranging over
1,000 feet in the Puyallup River Valley

As reported in the EEC Phase 2 Report, three principle aquifers have been identified in the
Commencement Bay tideflat area: the Shallow Aquifer (unconfined), the Intermediate Aquifer
(confined), and the Deep Aquifer. The Shallow Aquifer consists of near-surface fill material; the
Intermediate Aquifer consists of shallow deltaic sediments. An aquitard, locally known as the
Upper Aquitard, separates the Shallow and Intermediate Aquifers. The Deep Aquifer consists of
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sand, and is separated from the Intermediate Aquifer by an aquitard known as the Lower Aquitard.
A water supply aquifer is located in deltaic and glacial sediments within the Deep Aquifer.

According to EEC, a strong upward flow gradient between the water supply aquifer and the
overlying Shallow, Intermediate, and Deep Aquifers is present in the Port of Tacoma area.
However, this statement is inconsistent with another EEC statement that a downward flow locally
occurs from the Shallow Aquifer into the Intermediate Aquifer as reported for the Blair Backup
Property located adjacent south and west of the Site across Taylor Way, as well as for the Arkema
Property located adjacent to the north of the Site.

Groundwater flow direction in the Shallow, Intermediate, and Deep Aquifers varies, and is affected
by seasonal changes and local drainage patterns, such as drainage ditches and utility trenches. The
regional groundwater is expected to flow towards the northwest and Commencement Bay of the
Puget Sound. Tidal affects have been reported for the Intermediate and Deep Aquifers. The areas
of the Shallow Aquifer that are located adjacent to surface waterways may be locally affected by
tidal action.

EEC reported that the groundwater flow rate in the Shallow Aquifer ranges from 0.01 to 0.09
feet/day; in the Intermediate Aquifer, the flow rate ranges from 0.01 to 0.04 feet/day; and in the
Upper Aquitard (sic), the flow rate ranges from 0.0007 to 0.04 feet/day (no backup data were
presented for these calculated values).

Monitoring wells installed on Site to date have been screened in both the Shallow and Intermediate
Aquifers. However, a review of borings logs suggests some wells may have also intercepted the
Deep Aquifer. Water level measurements collected from the on-Site monitoring wells vary from
1 to 15 feet below ground surface, depending on the aquifer, its location, and seasonal variations.
The direction of groundwater flow seems to be dependent on seasonal variations.

South of the Site along Taylor Way is a 24-inch sewer utility line bedded in porous sands/gravel
providing an easy path for groundwater to flow toward. This area acts as a sink for groundwater
during drier months allowing groundwater to flow southerly into the bedded area. Conversely
during the wet season the utility line bedded area is saturated with groundwater and seems to push
groundwater away, reversing the flow of groundwater towards the north
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3.3 Environmental Fate of COCs in the Subsurface

TPH and associated compounds

Gasoline-, diesel-, and oil-range TPH and associated compounds are soluble, and migrate in
groundwater. These compounds have a specific gravity that is less than water, and can be
measured in monitoring wells as a Light Non-aqueous Phase Liquid (LNAPL). No LNAPL is
known to have been measured at the Site to date. LNAPL can also exist as a residual non-mobile
phase that is either sorbed to the soil or trapped in the pore spaces between the soil particles. Unless
treated, residual LNAPL can act as a long-term source for groundwater contamination. While
TPH has historically been detected in shallow soils beneath the Site, it has not been detected at
significant concentrations in groundwater.

Gasoline-range TPH and the associated VOCs are volatilized under the appropriate conditions. In
the subsurface, volatilization releases COCs into the soil vapor where, if conditions are right,
COCs can migrate beneath or into structures as vapor. TPH and VOCs are also readily
biodegraded in the subsurface by naturally occurring aerobic and anaerobic bacteria. Aerobic
biodegradation is the most efficient of the biological activities. At this Site, ongoing
biodegradation is most likely reducing TPH concentrations. In addition, surface cover at the Site
consisting of asphalt, concrete, and Site structures likely prevent stormwater from infiltrating
through the subsurface and mobilizing COCs into the Shallow Aquifer.

Arsenic

Arsenic occurs naturally in soil and minerals and it therefore may enter the air, water, and land
from wind-blown dust and may get into water from runoff and leaching. Volcanic eruptions are
another source of arsenic. Arsenic is associated with ores containing metals, such as copper and
lead. Arsenic may enter the environment during the mining and smelting of these ores. Small
amounts of arsenic also may be released into the atmosphere from coal-fired power plants and
incinerators because coal and waste products often contain some arsenic. Arsenic cannot be
destroyed in the environment. It can only change its form, or become attached to or separated
from articles. It may change its form by reacting with oxygen or other molecules present in air,
water, or soil, or by the action of bacteria that live in soil or sediment. Arsenic released from
power plants and other combustion processes is usually attached to very small particles. Arsenic
contained in wind-borne soil is generally found in larger particles. These particles settle to the
ground or are washed out of the air by rain. Arsenic that is attached to very small particles may
stay in the air for many days and travel long distances. Many common arsenic compounds can
dissolve in water. Thus, arsenic can get into lakes, rivers, or groundwater by dissolving in rain or
snow or through the discharge of industrial wastes. Some of the arsenic will stick to particles in
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the water or sediment on the bottom of lakes or rivers, and some will be carried along by the water.
Ultimately, most arsenic ends up in the soil or sediment.

Chlorinated VOCs

The density of the chlorinated VOCs PCE, TCE, DCE, and vinyl chloride is greater than water.
Upon release into the environment, chlorinated VOCs can sink through the vadose zone, through
the water table, and possibly penetrate leaking aquitards. These chemicals can also exist as a
residual non-mobile phase either sorbed to the soil or trapped in the pore spaces between the soil
particles. Unless treated, residual chlorinated VOCs can act as a long-term source for groundwater
contamination. At this Site, localized residual dissolved-phase PCE, TCE, DCE, and vinyl
chloride have been detected, as has sorbed-phase PCE and TCE.

Chlorinated VOCs and their associated compounds can be volatilized under the appropriate
conditions. In the subsurface, volatilization releases COCs into soil vapor where, if conditions are
right, can migrate beneath or into structures.

The most common anaerobic dechlorination pathway of PCE is the degradation to ethenes. In the
sequential transformation of the chlorinated ethenes, chlorine is replaced using hydrogen as an
electron donor. The occurrence of the lesser chlorinated ethenes (such as vinyl chloride and DCE)
in groundwater is primarily a consequence of incomplete anaerobic reductive dechlorination of the
more highly chlorinated ethenes (PCE and TCE). Vinyl chloride and DCE are toxic, and vinyl
chloride is a known human carcinogen.

3.4 Potential Exposure Pathways

As defined in WAC 173-340-200, an exposure pathway describes the mechanism by which a
hazardous substance takes or could take a pathway from a source or contaminated medium to an
exposed receptor.

34.1 Potential Soil Exposure Pathways

Direct ingestion of, and dermal contact with soil containing Site COCs is considered a potential
exposure pathway. On this Site, soil impacts are presumed to still exist beneath the surface cover,
which consists of asphalt paving, concrete, and Site structures. As such, unless disturbed, these
areas are not available for direct contact or ingestion.

3.4.2 Potential Groundwater Exposure Pathways

Groundwater in the area of the Site is not used for drinking water. In addition, due to the industrial
nature of the area, and the proximity of the Site to marine surface water, groundwater is not likely
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to be considered a potential future source of drinking water. As such, groundwater is not
considered an exposure pathway for ingestion. However, due to the shallow depth of the Shallow
Aquifer (3 to 5 feet bgs), groundwater is considered an exposure pathway for direct contact.

3.4.3 Potential Air Exposure Pathways

No ambient air sampling has been conducted to date. Since volatile components of TPH and
chlorinated VOCs have been present in soil and groundwater samples at the Site, air quality is a
potential concern at the Site. While unlikely given the concentrations detected to date, migration
of vapors through the unsaturated soil to the surface, both indoors and outdoors, is considered a
potential exposure pathway at the Site.

3.4.4 Potential Human and Ecological Receptors

Employees, utility workers, and visitors to the Site who may be exposed to soil or groundwater are
at a potential risk for exposure to contaminated soil and groundwater. However, as noted above,
unless the surface cover is disturbed, exposure is unlikely.

3.45 Terrestrial Ecological Evaluation

The Site qualifies for the following exclusion from further consideration of the Terrestrial
Ecological Evaluation:

e Barriers to Exposure: WAC 173-340-7491(1)(b) — All soil contamination is covered by
physical barriers (such as buildings, paved roads, and Site infrastructure) that prevent
exposure to plants and wildlife, and institutional controls will be used to manage remaining
contamination.
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4.0 CLEANUP STANDARDS

The following sections identify applicable or relevant and appropriate requirements (ARARS),
remedial action objectives (RAOs) and preliminary cleanup standards for the Site, which were
developed to address Ecology’s requirements for cleanup. These requirements address conditions
relative to potential identified impacts. Together, ARARs, RAOs, and cleanup standards provide
the framework for evaluating remedial alternatives.

4.1 Potentially Applicable Laws

All cleanup actions conducted under MTCA shall 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 ARARs. The primary ARAR is the MTCA regulation (WAC
173-340), especially with regard to the development of cleanup levels and procedures for
development and implementation of a cleanup under MTCA. ARARs for the Site cleanup also
include the following:

e Federal Safe Drinking Water Act Maximum Contaminant Levels (MCLs; 40 CFR Part
141);

e Natural Background Soil Metals Concentrations in Washington State, Publication #94-115,
October 1995;

e Water Quality Standards for Groundwaters of the State of Washington (WAC 173-200);
e U.S. EPA Clean Water Act (40 CFR 100-149);

e Water Quality Standards for Surface Waters of the State of Washington (WAC 173-201);
e Washington Clean Air Act (Chapter 70.94 RCW);

e Puget Sound Clean Air Agency (PSCAA) Regulations;

e Washington Solid and Hazardous Waste Management (RCW 70.105); Chapter 173-303
WAC; 40 CFR 241, 257; Chapter 173-350 and 173-351 WAC) and Land Disposal
Restrictions (40 CFR 268; WAC 173-303-340);

e Washington Industrial Safety and Health Act (RCW 49.17) and other Federal Occupational
Safety and Health Act (29 CFR 1910, 1926); and

e Cleanup standards established for the adjacent Arkema Manufacturing Plant and Arkema
Mound facilities.
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4.2 Remedial Action Obijectives

RAOs have been established for the Site to provide remedial alternatives that protect human health
and the environment under the MTCA cleanup process (WAC 173-340-350). The primary RAO
for this cleanup action focuses on substantially eliminating, reducing, and controlling unacceptable
risks to human health and the environment posed by the COCs, to the greatest extent practicable.

RAOs are important for the evaluation of the general response actions, technologies, process
options, and cleanup action alternatives. Based on the assessment of Site-specific conditions and
the potentially applicable cleanup levels presented below, the RAOs for the Site have been
established as follows:

e In a reasonable restoration time frame, reduce concentrations of COCs in Site soils and
groundwater to levels protective of human health and the environment, and which are
protective of groundwater and surface water quality.

4.3 Cleanup Standards

Cleanup standards include cleanup levels and points of compliance (POCs) as described in WAC
173-340-700 through WAC 173-340-760. Cleanup standards must also incorporate other state and
federal regulatory requirements applicable.

4.4 Cleanup Levels

MTCA cleanup levels for industrial properties (Method A and Method C) are appropriate for Site
soils. Since groundwater beneath the Site is not considered potable, Method C cleanup levels for
protection of direct contact are used (if available) for COCs where the Method A cleanup level is
based on protection of groundwater for drinking water uses, and groundwater data has empirically
shown the COC to not be present in groundwater. One exception: Method C cleanup levels are
being used for arsenic as they were also used at the adjacent Arkema facility.

These cleanup levels are based on the most stringent values for each exposure pathway and are
considered appropriate for the Site COCs. However, in October 1997, SECOR calculated a
Method B cleanup level for TPH using Ecology’s Interim TPH Policy and data from a shallow soil
sample collected during the 1997 interim action. AEG utilized this value to evaluate the 1991/1992
soil data (see Figure 4) as the TPH data collected during these investigation was not quantified as
gasoline, diesel, or oil. However, it is AEG’s opinion that any current TPH data be evaluated
against MTCA Method A cleanup levels, pending any further Method B or C calculations using
current data, which is likely to be more representative of current Site conditions. The 1997 SECOR
Interim TPH Policy calculations are presented in Appendix K. The MTCA cleanup levels for the
Site COCs in soil are as follows:
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e TPH (unquantified) 1,630 mg/kg (Interim TPH Policy — Method B)
e Gasoline-range TPH 100 mg/kg  (Method A Industrial)

e Diesel-range TPH 2,000 mg/kg (Method A Industrial)

e Oil-range TPH 2,000 mg/kg (Method A Industrial)

e Arsenic 88 mg/kg (Method C Direct Contact)

e PCE 0.05mg/kg  (Method A Industrial)

e TCE 0.03mg/kg  (Method A Industrial)

Since groundwater beneath the Site is not considered potable, the next most stringent exposure
pathway is groundwater-to-surface water migration. As such, surface water quality criteria are
appropriate for groundwater beneath the Site. With that said, only human health surface water
quality criteria exist for PCE and TCE, and no criteria exists for TPH. Since the water in Hylebos
waterway and Commencement Bay is not used for drinking water, the human health criteria is not
appropriate. For these COCs, cleanup levels will default to Method A. For arsenic, the Method
A cleanup level will also be used as it is adjusted for natural background, and was used at the
adjacent Arkema facility. These cleanup levels are based on the most stringent values for each
exposure pathway and are considered appropriate for the Site COCs. The MTCA cleanup levels
for the Site COCs in groundwater are as follows:

e Gasoline-range TPH 800 ug/L (Method A)
e Diesel-range TPH 500 ug/L (Method A)
e Oil-range TPH 500 ug/L (Method A)
e Arsenic 5 ug/L (Method A)
e PCE 5 pg/L (Method A)
e TCE 5 pg/L (Method A)
e cis-1,2-DCE 16 pg/L (Method B; Method A not established)
e Vinyl chloride 0.2 pg/L (Method A)
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4,5 Points of Compliance
For this Site, it is assumed that standard POC will be used.

e Soil —Direct Contact: For soil cleanup levels based on human exposure via direct contact,
the POC is throughout the Site from the ground surface to 15 feet bgs.

e Soil — Leaching: For soil cleanup levels based on protection of groundwater, the POC is
throughout the Site.

e Groundwater: For groundwater, the POC is throughout the Site from the uppermost level
of the saturated zone extending vertically to the lowest most depth that could potentially
be affected by the Site.

e Indoor Air/Soil Gas: The POC is ambient and indoor air throughout the Site.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Summary and Conclusions

The Petroleum Reclaiming Service, Inc. Site is located at 3003 Taylor Way in Tacoma, Pierce
County, Washington. Since the mid-1980s, numerous investigations have been conducted
throughout the Site and surrounding area to define the extent of contamination associated with
releases at the Site, and to achieve source control. These actions have also been conducted to
differentiate impacts to the subsurface environment at the Site from other known releases within
the vicinity of the Site.

Conclusions derived from the RI activities at the Site are as follows:

Releases and/or potential releases of hazardous substances from on-Site activities at the
facility include TPH and related constituents, metals, PCBs, and chlorinated VOCs.

The extent of impacts to soil at the Site have been defined, based on data collected in 1991
and 1992, and is illustrated on Figure 4, Surface Soil Plume Contamination Above MTCA
Circa 1991 & 1992, in plan view. Cross sections are illustrated in Figure 6, Geologic Cross
Section A-4°, Figure 7, Geologic Cross Section B-B’, and Figure 8, Geologic Cross Section
c-C.

The extent of impacts to groundwater at the Site have been defined, and is illustrated on
Figure 3, Groundwater Plume. Groundwater flow in the Shallow Aquifer beneath the Site
is generally to the south-southeast with some seasonal variation. Groundwater flow in the
Intermediate Aquifer varies seasonally to the northeast and south.

Conclusions derived by GeoEngineers from the 2015-2016 quarterly groundwater monitoring
activities at the Site are as follows:

The results of groundwater compliance monitoring indicate that chlorinated solvents are
present in groundwater at one location at the PRS facility. PCE and associated
degradation products TCE, 1,2-DCE and vinyl chloride were detected in groundwater
from shallow aquifer monitoring well (SO-4A). The solvents detected in groundwater from
well SO-4A varied seasonally. Vinyl chloride and 1,2-DCE were the only chlorinated
solvents detected in groundwater during the first two quarterly monitoring events (Q1 and
Q2). While PCE and TCE were the only chlorinated solvents detected in groundwater
during the last two quarterly monitoring events (Q3 and Q4) as shown in [Table 2, AEG
Summary of Groundwater Analytical Results].

Groundwater elevations in the shallow aquifer were up to 2.7 feet higher during winter
and spring (December and March) when the PCE and TCE were detected than during the
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summer and fall monitoring events, suggesting that PCE and TCE may be mobilizing from
shallow soil to groundwater at this location during higher seasonal groundwater levels.
However, chlorinated solvents were not detected in other monitoring wells during the
compliance groundwater monitoring suggesting that natural attenuation processes (i.e.,
fluctuating seasonal groundwater levels and ORP) may be degrading PCE and TCE to
their associated breakdown products in groundwater in this area.

Geochemical indicators of natural attenuation fluctuated seasonally between slightly
reductive and slightly oxidative conditions in both shallow and deep groundwater during
compliance monitoring events performed at the PRS facility. Reductive conditions
generally appeared to occur during winter and spring (Q3 and Q4) events, as indicated by
a lower relative ORP and higher relative concentrations of ferrous iron. The groundwater
natural attenuation conditions observed during the quarterly monitoring events (i.e.,
fluctuation between reductive and oxidative conditions) are anticipated to be favorable to
the breakdown of chlorinated solvents and associated degradation products.

Arsenic was detected in groundwater within both the shallow and deep aquifers in the wells
sampled during these events. The average concentration of arsenic in groundwater was 64
ug/L in the shallow aquifer and 13 ug/L in the deep aquifer over the four quarterly
sampling events.

Groundwater samples collected from shallow aquifer well SO-4A had the highest
concentrations of arsenic at the PRS facility. The average concentration of arsenic in well
SO-44 was 241 ug/L during the four quarterly monitoring events. In comparison, the
average concentration of arsenic detected in groundwater from the remaining shallow
aquifer monitoring wells was 29 ug/L during the four quarterly monitoring events.

Arsenic is a common soil constituent in the Puget Sound region (Ecology, 1994). The
detected concentrations of arsenic in both shallow and deep groundwater was generally
within one order of magnitude (with the exception of groundwater at monitoring well SO-
4A) and may be representative of area wide background arsenic concentrations in
groundwater.

The groundwater flow direction in the shallow aquifer was generally consistent during
each of the four quarterly monitoring events with an inferred flow direction to the southeast
or east-southeast [GeoEngineers Figure 3, Groundwater Elevations-Shallow Aquifer
Quarters 1-4 in Appendix J].

The groundwater flow direction in the deep aquifer was variable during the four quarterly
monitoring events. The groundwater flow direction variability is likely related to adjacent
utility corridors that influence the groundwater direction as documented by others. The
groundwater flow direction was inferred to be to the northeast during the Q1 monitoring
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event (June 2015) and generally to the south during the Q2, Q3 and Q4 monitoring events
(September and December 2015, and March 2016) [GeoEngineers Figure 4, Groundwater
Elevations-Deep Aquifer Quarters 1-4 in Appendix J].

5.2  Recommendations
Based on the conclusions from this investigation, AEG recommends the following:

e As required under Ecology Agreed Order No. DE 2954, a Feasibility Study (FS) should be
performed to identify and evaluate remedial alternatives for Site cleanup.
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6.0 LIMITATIONS

This report summarizes the findings of the services authorized under our agreement with PRSI and
Mr. Tom Smith. It has been prepared using generally accepted professional practices, related to
the nature of the work accomplished. This report was prepared for the exclusive use of PRSI and
Mr. Tom Smith and his designated representatives for the specific application to the project
purpose.

Recommendations, opinions, Site history, and proposed actions contained in this report apply to
conditions and information available at the time this report was completed. Since conditions and
regulations beyond our control can change at any time after completion of this report, or our
proposed work, we are not responsible for any impacts of any changes in conditions, standards,
practices, and/or regulations subsequent to our performance of services. We cannot warrant or
validate the accuracy of information supplied by others, in whole or part.
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Table 1 - AEG Summary of Soil Analytical Results

Petroleum Reclaiming Services, Inc.
Tacoma, Washington

Depth Selected Volatile Organic Compounds Selected Semivolatile Organic Compounds Selected ICP Metals
Sample Collected Date Ethyl TPH Benzo(a) Benzo(b) Benzo(a) | Indeno(1,2,3- | Dibenzo(ah) Total CPAMS |roval peas . . . )
Number (feet) Collected | Benzene | Toluene benzene | Ylenes PCE TCE anthracene | fluoranthene Dovren: ’ Chrysene |(TEF Adjusted) Arsenic | Cadmium | Chromium | Copper Lead Mercury Zinc
pyrene c,d)pyrene anthracene
C01A-2.5 25 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 170 0.28 0.72 0.42 0.37 0.07 0.33 0.5673 <0.1 19 14 48 57 42 0.33 94
CO01A-7.5 7.5 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 <0.66 <0.66 <0.66 <0.66 <0.66 <0.66 ND <0.1 11 <0.3 21 35 14 0.29 21
C01B-12.5 125 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND <0.1 <8.8 <0.22 23 22 7.9 1.4 29
C01B-15 15.0 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 ND <0.1 <7.6 <0.19 23 15 6.4 1.1 23
C01B-27.5 2715 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 <0.49 <0.49 <0.49 <0.49 <0.49 <0.49 ND <0.1 <8.7 <0.21 25 20 8.3 15 29
C02A-5 5.0 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 ND <0.1 <4.2 <0.11 7.7 5.4 2.6 <0.1 9.1
C02B-32.5 325 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 ND <0.1 - - -- - -- -- -
C02B DUP-32.5 325 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 ND <0.1 -- = = = = = =
CO03A-5 5.0 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 470 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 ND <0.1 20 <0.13 75 6.5 25 <0.1 10
CO03A-10 10.0 09/1991 = = = = = = 65 = = = = = = = = = = = = = = =
C03B-2.5 2.5 09/1991 - - - - - - 15 - - - - - - - - - - - - - - -
C03B-5 5.0 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 18 <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 ND <0.1 -- -- = = = = =
C03B-30 30.0 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 25 <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 ND <0.1 - - - - - - -
CO03B DUP-30 30.0 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 30 <0.33 <0.33 <0.33 <0.33 <0.33 <0.33 ND <0.1 = = = = = = =
S01A-2.5 25 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.36 <0.36 <0.36 <0.36 <0.36 <0.36 ND <0.1 218 0.19 8.1 6.9 <1.2 <0.1 9.5
S02A-7.5 7.5 09/1991 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 - <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 ND <0.1 <5.2 <0.13 8 6.3 3.2 <0.1 11
NS-01 15 09/1991 -- -- -- -- -- -- 350 - - - - -- - - -- <6.7 <0.17 22 15 8.7 0.11 35
NS-02 1.2 09/1991 -- -- -- -- -- -- 660 - - - - - - -- -- <7.7 <0.19 27 28 9.8 1.7 42
NS-03 1.7 09/1991 -- -- -- -- -- -- 2,500 - - - - -- - - -- 39 <0.15 62 56 26 13 68
NS-04 1.3 09/1991 -- - - -- -- -- 2,500 = = = = = = - - 10 <0.12 22 20 16 0.5 48
NS-05 0.4 09/1991 -- -- -- -- -- -- 57,000 - - - - -- - - 0.2 24 <0.12 15 33 144 <0.1 161
NS-06 0.75 09/1991 -- - - -- -- -- 4,000 = = = = = = - - 60 0.28 18 36 45 0.5 110
NS-07 0.3 09/1991 -- -- -- -- -- -- 88,000 - - - - -- - - 3.8 82 2.9 60 114 259 0.2 490
NS-08 2.0 09/1991 -- - - -- -- -- 710 = = = = = = - - 20 <0.11 7.9 8.9 4.9 <0.1 20
NS-09 0.75 09/1991 -- -- -- -- -- -- 2,000 - - - - -- - - -- 29 30 17 490 63 0.1 335
NS-12 1.3 09/1991 -- -- -- -- -- -- 17,000 - - - - - - -- -- 30 1.3 23 4.2 46 <0.1 317
NS-21 2.4 09/1991 -- -- -- -- -- -- 210 -- -- -- -- -- -- -- -- <5.9 2.5 34 23 8.8 <0.1 40
101B-3' 3.0 10/1992 <0.2 0.054 0.08 0.66 <0.2 <0.2 8,500 - - - - - - - <0.1 78 <0.081 8.4 6.9 - <0.1 --
101C-5' 5.0 10/1992 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 210 - - - - -- - - <0.1 86 <0.11 7.9 6.8 - <0.1 --
102B-3' 3.0 10/1992 -- -- -- -- -- -- <100 - - - - - - - <0.1 43 <0.12 6.7 6.2 - <0.1 --
102C-4' 4.0 10/1992 -- -- -- -- -- -- <100 - - - - -- - - <0.1 14 <0.094 8.9 7.5 - <0.1 --
103B-3' 3.0 10/1992 - - - - - - <100 - - - - - - -- <0.1 47 0.12 11 26 - 0.27 -
104B-3' 3.0 10/1992 = = = = = = <100 - - - - - = - <0.1 20 0.12 11 7.8 = 0.15 =
105B-3' 3.0 10/1992 - - - - - - <100 - - - - - - -- <0.1 <17 <0.085 7.8 6.3 - <0.1 -
106B-3' 3.0 10/1992 <0.25 <0.25 <0.25 <0.25 0.15 0.048 <100 - - - - -- - - <0.1 30 <0.096 75 8.4 - <0.1 --
107B-3' 3.0 10/1992 - - - - - - <100 - - - - - - -- <0.1 25 <0.085 8.2 7.5 - <0.1 -
108B-3" 3.0 10/1992 — = = = = - <100 - - - - — - - <0.1 <21 <0.11 7.2 8.8 = 0.36 =
109B-3' 3.2 10/1992 - - - - - - 450 - - - - - - - 2.9 51 0.17 20 40 - 0.15 -
110B-3' 3.0 10/1992 = = = = = = <100 = = = = = = - <0.1 45 <0.1 11 7.4 - <0.1 -
111A-2' 2.0 11/1992 - - - - - - 980 - - - - - - - <0.1 15 0.48 9.5 35 - 0.24 -
112A-2.25' 2.25 11/1992 -- -- -- -- -- -- 150 - - - - - - - 0.1 15 0.41 20 42 - 11 --
113A-2.75' 2.75 11/1992 -- -- -- -- -- -- 25,000 - - - - - - - 23 38 0.33 6.5 18 - <0.1 --
114A-2.3' 2.3 11/1992 -- -- -- -- -- -- 230 - - - - - - - 0.3 27 0.53 8 25 - <0.1 --
115A-2.2' 2.2 11/1992 -- -- -- -- -- -- 270 - - - - - - - 0.2 9.7 0.63 16 38 - <0.1 --
117A-3' 3.0 11/1992 — = = = = = 330 - - - - - - - <0.1 <19 0.43 7.6 12 = <0.1 =
118A-1.8' 1.8 11/1992 -- -- -- -- -- -- 1,200 - - - - - - - 0.3 11 2 28 32 - 0.77 --
119B-2' 2.0 11/1992 -- -- -- -- -- -- 26,000 - - - - - - - 0.4 36 0.63 7.3 16 - <0.1 --
120B-3.6' 36 11/1992 - - - - - - 48,000 - - - - - - - 44 41 0.33 7.8 15 - <0.1 -
121B-3.6' 3.6 11/1992 -- -- -- -- -- -- 750 - - - - - - - 0.3 23 0.44 6.9 17 - <0.1 --
122A-2.7' 2.7 11/1992 - - - - - - 2,400 - - - -- - -- - 0.2 25 0.61 10 37 - <0.1 -
123A-2.3' 2.3 11/1992 = = - - - - 3,500 - - - = = = = <0.1 72 0.65 7.3 14 = <0.1 =
124A-2.1 2.1 11/1992 - - - - - - 5,500 -- -- -- -- - -- -- 15 210 0.62 11 38 - 0.16 -
125A-2.7' 2.7 11/1992 - - - - - - <100 -- -- -- -- - -- = <0.1 5.1 0.76 12 31 = <0.1 =

Associated Environmental Group, LLC




Table 1 - AEG Summary of Soil Analytical Results

Petroleum Reclaiming Services, Inc.
Tacoma, Washington

Depth Selected Volatile Organic Compounds Selected Semivolatile Organic Compounds Selected ICP Metals
Sample Collected Date Ethyl TPH Benzo(a) Benzo(b) Benzo(a) | Indeno(1,2,3- | Dibenzo(ah) Total CPAMS |roval peas ] . . .
Number (feet) Collected | Benzene | Toluene benzene | Ylenes PCE TCE anthracene | fluoranthene Dovren: ' Chrysene |(TEF Adjusted) Arsenic | Cadmium | Chromium | Copper Lead Mercury Zinc
pyrene c,d)pyrene anthracene
S03A 5-6.5 5-6.5 10/1996 -- -- - -- -- - <10 - - - - . - - - - - - - - - --
S03A 9-10.5 9-10.5 10/1996 - -- - - - - <10 — - - - - - = = = - - - - - -
S04A 5-6.5 5-6.5 10/1996 -- - -- -- - -- <10 - - - - - - - - - - - - - - -
S04A 10-11.5 10-11.5 10/1996 - -- - - - - <10 = = = - - - = = = - - - - - -
MW1A-5.0 5.0 03/2008 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 - - - - - - - <0.05 - - - - - - 190
MW2A-4.0 4.0 03/2008 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 - - - - - - - <0.05 90 = 52 = = = 52
MWS3A-3.5 3.5 03/2008 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <10 -- -- -- -- - - - - 35 - 63 - - - 76
S04B-4.0 4.0 01/2010 <0.028 <0.04 <0.04 <0.08 <0.02 <0.03 <10 - - - - - - - - 11 - 13 - 33 - -
MW1B-4.0 4.0 01/2010 | <0028 | <004 | <004 | <008 <002 | <003 <10 - - - - - - - - 5.6 - 26 = 19 = -
MTCA Method A Industrial Cleanup Levels 0.03 7 6 9 0.05 0.03 1,630* NA NA NA NA NA NA 2 65.6** 88** 3,500** 2,000 1.4E+5** 1,000 2 1.05E+6**

Notes:

All values are presented in milligrams per kilogram (mg/kg)
-- = Not analyzed for constituent
< = Not detected at the listed laboratory detection limits

NL = Not Listed; no cleanup level has been established for this constituent

Red Bold indicates the detected concentration exceeds Ecology MTCA cleanup level
Bold indicates the detected concentration is below Ecology MTCA cleanup levels

* Method 418.1 used to analyze TPH, which does not quantify fuel type. Cleanup level for TPH was calculated using Interim TPH Policy

**Method C cleanup level; no Method A Industrial value has been established.

PCE = Tetrachloroethylene
TCE = Trichloroethylene
cPAHSs = Carcinogenic polyaromatic hydrocarbons

TEF = Toxicity Equivalency Factor; MTCA Table 708-2

PCBs = Polychlorinated Biphenyls

ND = Non-Detect; no cPAHs were detected in the sample, so a total TEF-adjusted value was not calculated
NA = Not applcable; total cPAH cleanup level used for these constituents
TPH = Total Petroleum Hydrocarbons

Associated Environmental Group, LLC




Table 2 - AEG Summary of Groundwater Analytical Results
Petroleum Reclaiming Services, Inc.
Tacoma, Washington

. Total Petroleum Hydrocarbons Volatile Organic Compounds Metals
Monitoring Sample . .
Well Date Gasoline | Diesel Lube | gonzene | Toluene | MO [ mree | pce | Tee | G2 | VI Arenic | chromium| Lead PCBs
Oil benzene DCE Chloride
Shallow Aquifer Wells

4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 | <10 <1.0 <1.0 16 <7.0 <1.0 <0.1
1/26/2010 <100 <200 <400 4.9 1.8 <1.0 <1.0 | <1.0 [ <10 <1.0 <0.2 38 <5.0 <5.0 | <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 | <10 <1.0 <0.2 19.8 <5.0 <5.0 --
6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 14.6 1.6 <05 | <0.1
CO3A 9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 | <10 <1.0 <0.2 13.3 0.7 <0.5 <0.1
12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 13.1 2.3 <05 | <0.1
3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 10 0.8 <0.5 <0.1
6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 11 1.2 <0.2 | <0.1
6/20/2018 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 11 0.6 <0.5 <0.1
4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <1.0 68 14 <1.0 <0.1
1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 20 6.9 <50 | <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 34 10.7 <5.0 -
6/11/2015 <50 <100 <500 0.88 <1.0 <1.0 224 | <1.0 | <1.0 <1.0 <0.2 46.2 8 <05 | <0.1
MWIA 9/8/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 54.3 4.3 <0.5 <0.1
12/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 61.1 5 <05 | <0.1
3/9/2016 55 <100 <500 9.3 <1.0 <1.0 16.7 <10 | <10 <1.0 <0.2 67.1 31 <0.5 <0.1
6/13/2017 <50 3,200 1,300 <1.0 <1.0 <1.0 3.8 <1.0 | <1.0 <1.0 <0.2 46 3.6 <0.2 | <0.1
6/20/2018 <50 <100 <500 3.2 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 27 2.6 <0.5 <0.1
4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <1.0 79 <7.0 <1.0 <0.1
1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 <5.0 <5.0 <50 | <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 10.3 <5.0 <5.0 -
6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 26.6 1.6 <05 | <0.1
MW2A 9/8/2015 <50 <100 <500 <1.0 2.3 <1.0 <1.0 <10 | <10 <1.0 <0.2 39 11 <0.5 <0.1
12/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 20.6 15 <05 | <0.1
3/9/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 26 0.7 <0.5 <0.1
6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 43 1.1 <0.2 | <0.1
4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <1.0 [ <10 <1.0 <1.0 74 <7.0 <10 | <0.1
1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <10 | <1.0 | <1.0 <1.0 <0.2 51 <5.0 <5.0 | <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 59.4 134 <5.0 -
6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 | <1.0 <1.0 <0.2 38.2 14 <0.5 <0.1
MW3A 9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 57.2 1.6 <05 | <0.1
12/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 | <1.0 <1.0 <0.2 47.1 4 0.8 <0.1
3/9/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 35.2 1.1 <05 | <0.1
6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <1.0 <1.0 <0.2 42 2.2 <0.2 | <0.1
4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <1.0 | <10 <1.0 <1.0 6 <7.0 <10 | <0.1
1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 74 <5.0 <50 | <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <1.0 [ <10 <1.0 <0.2 <5.0 <5.0 <5.0 -
6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 9.9 1.1 <05 | <0.1
S02A 9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <1.0 | <10 <1.0 <0.2 34 0.7 <05 | <0.1
12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 5.9 2 <05 | <0.1
3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <10 | <10 | <10 <1.0 <0.2 5.8 0.6 <05 | <0.1
6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 5.3 1 <0.2 | <0.1
4/16/2008 74 <100 <500 <1.0 <1.0 <1.0 <1.0 5 12 28 5 1,300 <7.0 <10 | <0.1
1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 6.8 6.2 8.8 <0.2 217 <5.0 <5.0 <0.1

8/5/2010 143 <200 <400 54 <1.0 36.5 <1.0 | <10 | <10 1.0 0.48 38 <5.0 <5.0 -
6/11/2015 50 <100 <500 1.39 <1.0 14.7 <1.0 <1.0 | <1.0 2.7 0.9 273 12 <0.5 <0.1
6/11/2015* 52 <100 <500 1.47 <1.0 15.6 <1.0 <1.0 | <10 2.86 0.8 280 13 <0.5 <0.1
SO4A 9/8/2015 55 <100 <500 15 <1.0 15.9 <1.0 | <10 [ <10 1.9 1.2 46.9 <0.5 <05 | <0.1
12/10/2015 <50 <100 <500 <1.0 <1.0 1.9 <1.0 8.4 <1.0 <1.0 <0.2 197 0.8 <0.5 <0.1
12/10/2015* <50 <100 <500 <1.0 <1.0 2 <1.0 8.9 <1.0 <1.0 <0.2 202 0.8 <05 | <0.1
3/8/2016 76 <100 <500 <1.0 <1.0 15 <1.0 6.1 1.2 <1.0 <0.2 519 <0.5 <0.5 <0.1
6/13/2017 <50 <100 <500 <1.0 <1.0 10.8 <1.0 <1.0 | <1.0 13 <0.2 555 1.1 <0.2 <0.1
6/20/2018 <50 <100 <500 1.3 <1.0 11.3 <1.0 <1.0 | <10 <1.0 <0.2 291 1.1 <0.5 <0.1




Table 2 - AEG Summary of Groundwater Analytical Results
Petroleum Reclaiming Services, Inc.
Tacoma, Washington

. Total Petroleum Hydrocarbons Volatile Organic Compounds Metals
Monitoring Sample . .
Well Date Gasoline | Diesel Lube | gonzene | Toluene | MO [ mree | pce | Tee | G2 | VI Arenic | chromium| Lead PCBs
Oil benzene DCE Chloride
Intermediate Aquifer Wells

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 | <10 <1.0 <0.2 <5.0 16.5 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <1.0 [ <10 <1.0 <0.2 38 <5.0 <5.0 -

12/14/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 | <10 <1.0 <0.2 <5.0 16.0 <5.0 --
6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <1.0 [ <10 <1.0 <0.2 2.3 12.9 <05 | <0.1
MW1B 9/8/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 | <10 <1.0 <0.2 2.3 14 <0.5 <0.1
12/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 34 24.9 <05 | <0.1
3/9/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 <1.0 20.2 <0.5 <0.1
6/13/2017 <50 <100 620 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 3 19 <0.2 | <0.1

6/20/2018 - <100 3,100 - - - - - - - - - - - -
4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <1.0 2 33 3 <0.1
1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 6.1 <5.0 <50 | <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 38 <5.0 <5.0 -

12/14/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 84 43 <5.0 -
6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 141 5.3 <0.5 <0.1
Co3B 9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 12.7 3.9 <05 | <0.1
12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 19.8 8.9 <0.5 <0.1
3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 13.6 3.9 <05 | <0.1
3/8/2016* <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <10 | <10 <1.0 <0.2 141 4.1 <0.5 <0.1
6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 12 5.6 <0.2 | <0.1
1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 5.8 <5.0 <50 | <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <10 | <1.0 | <1.0 <1.0 <0.2 38 <5.0 <5.0 -

12/14/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 10 8.5 <5.0 -
6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 | <1.0 <1.0 <0.2 16.5 8.4 <0.5 <0.1
S04B 9/8/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <1.0 [ <10 <1.0 <0.2 18.3 8.2 <05 | <0.1
12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 | <1.0 <1.0 <0.2 311 16.9 <0.5 <0.1
3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 | <10 [ <10 <1.0 <0.2 27.8 10.8 <05 | <0.1
6/13/2017 <50 470 <500 <1.0 <1.0 <1.0 <1.0 <1.0 | <1.0 <1.0 <0.2 26 12 <0.2 | <0.1

PQL 50/100 100/200 | 400/500 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0/0.2 1.0/5.0 5.0 5.0/0.5] 0.1

TG MT:\(:SISA Sl 800 500 500 5 1,000 160** 20 b5 b5 16** 0.2 5 50 15 0.1

Notes:

All values are presented in micrograms per liter (ug/L)

*Field duplicate.

**MTCA Method B cleanup level; no Method A cleanup level has been established.
PQL = Practical Quantification Limit (laboratory detection limit)
< = Not detected above laboratory limits
-- = Not analyzed for this constituent

Red Bold indicates the detected concentration exceeds Ecology MTCA Method A cleanup level
Bold indicates the detected concentration is below Ecology MTCA Method A cleanup levels

MTBE = Methyl Tert-Butyl Ether

PCE = Tetrachloroethylene
TCE = Trichloroethylene
DCE = Dichloroethylene

PCBs = Polychlorinated biphenyls




APPENDIX A
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ﬂ J-1640/1640-01

1 TABLE 1: Ssmple ldentification and Compositing Scheme

i Submitted to Laboratory 12/20/85 and identifled as shown below:

NA-1 PAS 12/17/85 09:00 Surface ro 0.5' HC-1640

1) S-1

2) 5-2 HA~1 PAS 12/17/8S 09:00 Surface to 1.0" HC-1640
3) s-1 HA-2 PAS 12/17/85 09:30 Surface to 0,5' HC-1640
4) 5-2 HA-2 - PAS 12/17/85 09:30 Surface to 1.0' NC- 1640
5) S~1 HA-3 PAS 12/17/85 10:00 Surface to 1.0* HC-1640
6) 5-2 HA-) PAS 12/17/85 10:00 1.0' to 2.0" NC-1640
7} s-1 HA-4 PAS 12/17/85 10:45 Surface to 0.5° BNC-1640
8) 5-2 HA-4 PAS 12717785 10:45 0.5" to 1.5' HC-1641
9) s-1 RA-5 PAS 12/12/85 11:00 Surface to 1.0' NC-1640
10) 5-2 HA-S PAS 12/17/85 11:00 1.0" to 2.0 HC-1640
1) S-1 HA-6 PAS 12/17/85 11:30 Surface to 1.0" HC-1640
12) S-2 HA-6 PAS 12/17/85 11:30 1.0’ to 2.0° HC~1640

Samples were composired according to the following scheme:

Composite A: Sample numbers 1 and 2 (HA-1)
k Composite B: Sample numbers 3 and 4 (HA-2)
o Composite C: Ssmple pumbers 5 and & (HA-3)
A Composite D: Sample numbers 7 and 8 (NA-4)
E Composite E: Sample numbers 9 and 10 (BA-5)
| Composite F: Sample numbers !l and 12 (HA-b6)

E Note: Samples were analyzed for priority pollutants in accordance with Test Methads for Evaluating
E Solid Wares, (SW-846), U.S.E.P.A., 1982, Methods B240 (volatile organics), 8270 (extrnctable organics)
and B0B0 (pesticides and PCB).

VQ

E TABLE 2: Results of Chemical Testing

X

1 Sample Location

1 PARAMETER HA-1 nA-2 HA-D HA-4 BA-5 HA-6 BIANK

; Volatile Drganics (ppb)

A Methylene Chloride TI .T1 T T! T2 T1 L/t25

4 Acetone TI ‘T T1 129,000 740,000 T L/125

] Tetrachloroethylene 1./125 1./125 L/125 L/125 1,600,000 8,900 L/125

; Toluene L/125 L/125 L/125 17125 99,000 320 L/125

i Ethylbenzene L7125 L/12s L/125 L/125 T2 Tl L/125

k o—Xylene L/125 L/125 L/125 1/125 330,000 920 1L/125

%

Extracrable Organics (ppb)
Naphthalene I./50 L/50 L/100 L/500 1,460 L/50 L./50
Dimethylphthalate L/50 3on 1.7100 L/500 L/50 L/50 1./50
Pencachlorophenol 1./50 1.750 L/100 L/500 98" L/%0 L/50
Phenanthrene L/50 1./50 1.7100 L/500 220 56 L/50
Dibutylphthalate L/50 L/SD L/100 L/500 120 L/50 L/50
Fluoranthene L/50 L/50 130 L/500 160 330 L/50
Pyrene L/50 1./50 190 1./500° L/50 420 L/5D
Benzo{a)anthracene L/SD L/50 250 L/500 SL/SD 330 L/50
Chrysene L/50 1L/50 210 1./500 L/50 410 L/5C
Bis(2—ethylhexyl) phthalate 410 S60 420 2.800 1,500 B6 L/56
Di-m-octyl phehalate 1./50 1./50 100 L/5D0 150 55 L/50
Benzo{b,k)fluoranthene L/50 1.450 270 L/500 L/SD 430 L/5D
Benzo{a}pyrene L/50 1./50 200 L/500 L/50 640 L/s0
Indeno(1,2,3-cd)pyrene L/5D 1./ 50 370 1./500 1./50 290 L/50
Dibenzo(ah)anthracene L/50 L/50 360 L/50D 210 56 L/50
Benzo(ghi)perylene 1.25%0 1.250 420 1.7 500 1750 330 ‘L/50
2—Hethylnaphthalene L/50 L/50 L/100 1./500 100 L/50 L/50
Pesticides and PCB (ppb)

4 ,4-DDT L/10 170 L0 L/1D L/A0 L/10 1L/10
PCH 1260 480 L/50 280 370 2,400 96 L/50

Notes: TI = An unquantiffable aoount berween 125 and 625 ppb
T2 = An unquancifiable amount berueen 14,000 and 70,000 ppb
L/ = "Less than”
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TABLE 4

CONCENTRATIONS OF BXA COYPOURDS DETECTED IR SOIL SAWPLES MWD A SLUDGE SAPLE
COLLECTED AT PETROLEUM RECLAIMIKG SERVICES, IWC. -

APRIL 1996
(ug/kg)
Location .
. _ - ' ;o Background , Sludge
Compound s.1 S2 3 S-4 §5 6 7 S8 5§ S0 $-13 5-14
1,2,4-Trichlorobenzene 400 750 4000 AODU 400U 400U 40U 300U 400U - 400V aQoU - - 24,0000
Naphthalene : "370 400U 4000 400U  ADOU 400U 400U 3000 400U 40QU 400V 24,0000
z-Methylnaphthalene Qom 4 9 dou 40U 2200 40U 3000 4000 4000 400 410,000
Phenanthrene 520 400U 61J 400U 400U 400U 400U 300U 400U £OOU 759 130,000
Fluoranthene 910 #o 1200 400U 400U 40OV Wm0 44 40l 130J 24,0000
Pyrene 100) 400U 110J 400U 400U 40DV 400U 30DV 4SJ 4000 400V 24,0000
Benzo{a)anthracene 170, 4000 400U 400U 400U domU 4oy 300U 400U 400U 400 24,000V
Bis{z-Ethylhexyl)phthalate 130 2000  150J 440 1000 970 470 1500 970 400U 820 44,000
Chrysene 370 4000 7400 400U 400U 400U 400U 300U 400U d0OU 40U 24,000
Benzo{b)fluoranthene U0) 2300 280 400U 400U 400U 00U 3000 1000 400U 540 24,0000
Benzo(k)fluoranthene C 130 1oo) 4o 400U AOQU WOy 4oL 300U 400U 400U 400 24,000V
Benzo(a)pyrene a00U 6000 Z00J 400U 400U 400U 400U 300U 400U 400U 400U 24,000V

U = The material ws nnal'yzed for, but was not detected. The associated numerical value is estimated sample quantitation

Hwit, :
J = The associated numerical value is an estimated quantity because quality control criteria were not met,
|
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BLE S

'

' wecmmlms oF Amlm DETECIED IR SQIL SAMPLES A A SLUDGE SME

COLLECTED AT PETROLEUM RECLAIMING SERVICES, IWC.

APRIL 1986

(ug/kg)
' , Kaste
i Background-  Sludge
Compound S-1 S-2 5-3 S-4 5-5 S-6 S~7 S-8 $-9 . 5-10 $-13 S-14
Arochlor 1260 /00 7400 B& 78) 460 - 2000 5300 1300 4% 17 190U 29,0000

U = The material was analyzed for, but was not detected, The associated numerical value {s estimated sample quantitation

Timit,

J = The lssociated nuner{rn value {s an estimated quantity because quality control criteria were. not net.




L1

TABLE 6

CONCENTRATIONS GF INGRSMIC ELEMENTS DETECTED In SOIL SAWPLES A A CLDGE SRPLE
COLLECTED AT PETROLEUM RECLAINING SERVICES, IRC. : '

APRIL 1986 :
. - (ug/kg) o
v | T .
. Location S . -
o e v ' B . Background ~ Sludge

Elerent . S-1 .2 53 s-4 §-5 . S-6 -7 - S8 9 5-10 s-13 . S-l4
AMluminum 8,540 9,400 10,100 4,580 10,500 10,400 /8,510 59,400 ° 593 /60,500 9,700 £ 3,020
Antimony 330 56J 390 3z kN 52 TN 1550 2269 284) 30UJ° 51
Arsenic 7.0 3% 102 78.60 18.5J 23,50 73.8 16 3 3. 24.5) 63.6J 38.6R
Barfum 4 LI 45 1 © 49 5 425 310 451 30 240
Beryllium 2 z a 2 2 Z 1 K [} 3 H 1
Cadmium 3 4 [ 3 4 4 4 12 1 1 5u 16
Calcium 3,330 3,820 3,770 3,030 6,210 8,270 4,370 16,000 134,000 168,000 5,370 19,70C
Chrom{um 25 67J HY 18 32 ) 33 735J 5799 675J 18J 200
Cobalt 1 1 11U 10 10U 10U 1 20 15 17 12u 35
Copper 3l 108 6 16 25 51, 54 67 58 53 69 505R
Iron 11,800 15,90 15,100 9,670 15,800 16,000 17,700 50,900 40,700 44,300 13,400 187,0000
Lead 16.3 153.7 26.6 7.7 35,5 4a.1 50.7 18.8 74,2 . 14,60 16.7 1,150
Magnesium 4,000 4,550 3,580 1,850 589 . 4,960 2,330 - 59,700 53,100 66,200 2,840 2,650°
Manganese 192 219 188 76 %0 ¥ 148 8,2% 6,210 = 1,730 315 878J
Mercury 0.13 2,07 10.13 0.0% 0.0%U 0.99. . 0.8 0.13 081 . .00 © 1,56 0.120)
Nicke] B 1/ 55 0 150 av (4] a3 45 35 31 180 90
Potassium  1,4000  1,4600 1,370 1,360 1,2800 1,330 1,370 4,360 3,560 4,850 1,630 1,700
_ Selenium kTN R V2 W 3w W 30 1N W 4w W L 4w
Silver & & & oW 5U 5U & 5U S T Y
Sodium 452 374 401 M6 423 614 544 10,000 8,160 9,390 515 %01
Thal 1{um & & & & 6U T &0 & v G v &
Tin 45 41 4 ] 2 2] A1) 101 105 k)| 4 60
Vanadium 32 k72 1 a LY/ 4z 53 258 a4 7 41 58
Zinc 4 1,000 10 . 307 54 116 270 101 107 108 n 4,330

U = The material was analyzed for, but was not detected. The associated nuvherical value 1s estimated sample quantitation Timit.
J = The associated nurerical value is an estimated quantity because quality control criteria were.not met, . '

R = Quality Control fndicates that data are unusible (compound may or may not be present). Resampling and reanalysis {s necessary for verification.




s present in used oil. from the combustion by-products of gasoline lead
antiknock additives while zinc comvounds are -used as ofl detergent and
Jubricating additives (26)

Location S2 also hnd the highest concentrations. of arsenic and mercury

on the site, at 323 mg/kg and 2.07 mg/kg, respectively, with Tower concen-”;
trations present at other sampling locations. o

i Samples - 38 S9 and S10 contained elevated 1eve]s of calcium and
~ magnesium. Hhi]e these metals are commonly used *n lubricating oil addi-
tives, the concentrations found were an order of magnitude  higher -than

those found in the waste generated by Petroleum Reclaiming (Table 6). In
general, the northeast edge of the site (S7 - S10) bordering Echo Lumber
Log Yard 1s more contaminated with total metals than the rest of the site. -
The belt press sludge sample (S14) contained high levels of aluminum, cal-

_.cium, iron, Vead, magnesium, and zinc all of which are norma11y present in

- ised automotive oil. (26). ‘

The background sample (S13) also had both mercury and arsenic present.
These two metals are not normally associated with lubricating or fuel oils.
A single source identification of metals found about the site is not pos-
sible due to historical activities in the industrial tideflats area: of
Commencement Bay. Ohio Ferro-Alloys Corporation had a manufacturing plant
on site prior to 1942. In -addition, much of the tideflats area hes been’
filled with dredge spoils and copper smelter slag sands from the Asarco
smelter which contain high levels of arsenic, copper, and zinc (Table 7)
(27). Metals present in this slag are chemically bound and do not leach
significantly during EP Toxicity test procedures (Table 8) (8). It is not
known if leaching occurs under actual environmental conditions.

TABLE 7

SELECTED METAL ANALYSES
ASARCO SMELTER SLAG SANDS

(mg/kg)
Metal Concentration
Arsenic 9,000
- Copper 5,000
Lead 5,000
Zinc 18,000

Pt
o




TABLE 8

EP TOXICITY ANALYSIS
RSARCO SMELTER SLAG SANDS
(mg/1)

Metal Concentration -

-

Arsenic
. Barium
_Cadmium
- Chromium
~ Lead
Mercury
Selenium
Silver

o .

. e v e

-0
m .

AAAAAAAN
Y=Y -Y-F-Y-N-Y-N

13.2 Sediment Analytical Results

13.2.1 Sediment Volatile Organic Compouncs

Sediment samples contained only toluene. The upgradient sample (S12)
contained 91 ug/kg of toluene while the downgradient sample (S11) contained

only 15 ug/kg. The downgradient concentration is not significantly higher
than the levels attributed to CLP laboratory contamination an¢ may, in
fact, be an analytical artifact since toluene was also found in the labo-
ratory blank (Appendix F). The fact that the upgradient concentration of
toluene is higher than the downgradient concentration would indicate a
source other than Petroleum Reclaiming. ' .

13.2.2 Sediment Base/Neutral/Acid Results

A number of polycyclic aromatic hydrocarbons (PAH) were detected in
the upgradient sediment sample, S12 (Table 9). 1In fact, location S12 had

the highest concentration of PAHs of any sample location on the site, and

may be a sink for these compounds. Only fluoranthene was also detected in
the -downqradient sample. However, the level was. not significantly greater
than the upgradient concentration. These PAHs are normal constituents of
oil, tar, and creosote. They are also by-products of incomplete combustion
of organic compounds.

In addition, bis(2-ethylhexyl) phthalate was found in both samples

_with downgradient concentrations slightly higher than upgradient. Phthal-

“ates are used as plasticizers and tend to be released from plastics as they
weather and decompose (20). Based on the anmalytical results, it is not
possible to ascertain if Petroleum Reclaiming is the source of these com-
pounds. . :

19
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TABLE 9

* CONCENTRATION OF BASF/NEUTRAL/RCID COMPOUNDS
DETECTED IN SEDIMENT SAMPLES COLLECTED AT
PETROLEUM RECLAIMING SERVICES, IKC.

APRIL 1986
(ug/kg)
» ~ Location
Compound S § R S12
" 2-Methylnaphthalene 700U 3,600
Fluorene - 700 U © . 1,500
Phenanthrene 700 U - 4,500
Fluoranthene 1,900 . 1,200
Pyrene . 700 U 1,400
Bis(2-ethylhexyl) pnthalate 20,000 7,100
Di-n-octylphthaiate 700 U 530 J

U= The material was analyzed for but was not.detected. The
associated numerical value is estimated sample quantitation
limit. : ,

J = The associated numerical value is an estimated quantit

because quality control criteria were not met. : o

13.2.3 Sediment Pesticide/PCB Results
No pesticidas or PCBs were detected in sediment samples.
13.2.4 Sediment Tentatively Identified Compounds

A Jarge number of compounds were detected which are not on the Hazard-
ous Substance List (HSL). Positive jdentification of all these compounds
~was not possible and quantities are estimates only. Most of the analytcs
appear to be long chain alkanes whick are the major components of diesel
fuel and lubricating ofls (26). Since the identifications are tentative,
no correlations can be made between upgradient and downgradient concentra-
tions.

13.2.5 Sediment Inorganic Results

Sodium, copper, and lead sediment concentrations were elevated com-
pared to most soil concentrations at the site. .While the northeast edge of
the site along the drainage ditch contained the highest levels of total
metals, no evidence of migration into the ditch sediments was observed. No

significant concentration differences were observed between the upgradient

sample (S12) and the downgradient sample (S11) (Table 10).

20
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TABLE 10

CONCENTRATIONS OF INORGANIC ELEMENTS DETECTED
"IN SEDIMENT SAMPLES COLLECTED AT PETROLEUM RECLAIMING SERVICES

APRIL 1986
(ug/kg)
, _ - Location

" Element , s11 - S12
Aluminum , - 16,900 14,800
Antimony _ - 65J 1209
Arsenic - ) - 2180 1123
Barium o ’ 89 : 72
Beryllium S 3 - 6
Cadmium ‘ - 6 7
Calcium 22,800 17,500
Chromium - 34 319
" Cobalt 19U 34V
Copper - 261 236
‘Iron . ‘ 26,400 19,000
Lead 132 101
Magnesium _ 4,800 4,550
Manganese 503 352
Mercury 0.38 ©0.30U
Nickel o 36 51U
Potassium 2,570U 4,560U
Selenium - 6Ud 1009
Silver - 10U 17U
Sodium 2,300 - 1,050
Thallium : 12y 19U
Tin - 43 75U

- Vanadium . 56 44
Zinc 401 281

U = The material wis analyzed fof'but was not detected. The
associated numerical value is estimated sample quantitation
Timit.

"J = The associated numerical value is an estimated quantity
because quality control criteria were not met.

13.3 Ground Water and Surface Water Results
13.3.1 Field Measurements of pH, Conductivity, and Temperature

Three parameters (pH, cbnductivity, and temperature) were measured in
the ground water sample (W3) with portable instruments in the field (Table
11). The well was screened -at 20-25 feet and depth to ground water is

approximately five feet (8).
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" TABLE 12

COXCENTRATIONS OF BNA COMPOUHDS DETFCTED IN WATER SAMPLES
COLLECTED AT PETROLEUM RECLAIKIKG SERYICES, INMC.

APRIL 1986 -
- (ug/7)
Location

Compound , ~H1b W2 W3
Phenol - 31 10U 100
‘2-Methylphenol 200 -10U 10U
Bis (2-ethylhexyl) phthalate- 60 N K|
Di-n-octylphthalate : o 10U 9J

J = The associated numerical value s an estimated quantity because
quality control criteria were not met.

U = The material wa§ analyzed for but was not detected. The associ-
ated numerical value is the estimated sample quantitation limit.

Only phenol (31 ug/1) and 2-methylphenol (200 ug/1) were found in the
upgradient sample (W1) but were not present in either the downgradient (W2)
or ground water (W3) samples. - An Echo Lumber log yard which is located
next to Petroleum Reclaiming may be a source for these compounds since
phenols are often associated with wood treating.

A1l water samples also contained bis(2-ethylhexyl) phthalate at con-
centrations ranging from 3 to 6 ug/l. The ground water sample {W3) also
contained 9 ug/1 di-n-octylphthalate.

13.3.4 Ground Water and Surfacevwater Pesticides/FCBs

No pesticides or PCBs were detec;ed in any of the watéf samples.

13.3.5 Ground Water and Surface Hatér.inorganic Results

Taule 13 is a summany ofvali wnorganic ground water and surfacé water
data where elements were detected and identified.

Both ground water and surface water exhibit high salinity with ele-

vated levels of sodium, potassium, calcium, and magnesium. This high sal-
‘{nity is not unexpected in the ground water since the Pennwalt monitoring
well is screened in a zone which was -originally tidal marsh prior to
development of the industrial area. The surface water in the drainage
ditch east of Petroleum Reclaiming is a result of runoff from Petroleum
Reclaiming, Pennwalt Chemical, and the Echo Lumber Log Yard. It is pos-
sible that Echo Lumber uses saline water in their. log spraying operation.
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While neither surface water nor the shallow ground water are used as
potable or industrial water sources, they do exceed the Federal Drinking
Water Standards for a number of metcls (Table 13).

TABLE 13

PETROLEUX RECLAIMING SERVICES RESULTS
OF IMORGINIC ANALYSES OF WATER

APRIL 1986
{ug/1)
Location

Element Standard** ¥l W2 W3
Aluminum 97 ,300R 7,450R 140,000R
"Antimony 3724 - 69J 3479
Arsenic 50 [1,560R] [62.5R] 18R
Barium 1,000 530 194 443
Beryllium ’ 3 2u 4

_ Cadmium 10 [22R] 5R - [24R]
Calcium 289,0000 102,000J 364,0000
Chromium 50 [1440] 18J [1669]
Cobalt 54 18U 58
Copper 1,000 6213 - 62J 174
Iron. 300 [91,800] [26,800] (256,000)
Lead 50 [5303]} ‘ [44.70] 25
Magnesium 36,900 30,700 240,000
Manganese 50 [3,2300] [6,780J] (11,8003
Mercury "2 2.00 [2.8] C[2.59]
Nickel 1353 31 . 1500
Potassium 41,600 18,100 89,200
Selenjum 10 5UR 25UR [73.1R]
Silver 50 9u 9u 99U
Sodium : 94,5000 563,000) 4,360,000J
Thallium - 10U 10U 10U
Tin 168 108) 2603
Vanadium 1793 29J 359J
Zinc 5,000 954 289 223
Cyanide * * *

* = Not analyzed
[ ] = Value exceeds drinking waier standards
** = Primary and Secondary Drinking Water Standards

U = The material was analyzed for but was not detected.

The associated

numerical value is estimated sample quantitation limit.

J = The associated numerical value 1is
quality control criteria were not met.
R = Quality Control indicates that data are unusa

not be present). Resampling and reanalysis is necessary for verifi-

;ation.
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TABLE 1a
SOIL ANALYTICAL RESULTS - SOIL BORING SAMPLES
VOLATILE ORGANIC COMPOUNDS (EPA METHOD £240)

RESULTS IN mg/kg (ppm)
SOIL SAMPLE NUMBER AND SAMPLING DATE REGULATORY CLEANUP LEVELS
METHOD 8’
METHOO B 100X
CO1A2S CO2A5.0 ©O2B-32.5 €03B-30.0 100X GROUNDWATER
crAzs DuP cotaTs | coiB12s | cowsase | coiBpzs | cozas0 pup CO26-32.5 DUP GO3AS58 | cozsso | 038204 DuP SO1A25 | SO2ATS MTGA' | GROUNDWATER NON-

ANALYTE 891 291 291 891 £.51 891 891 891 891 891 2] 8-91 291 891 891 291 o |_CARCINGGENIC |
Chioromethane (0.40* (0.40) (0.40} (0.40) (0,40) (0.40) 10.40} (0.40) {0.40} (0,40} {0.49) (0.40) (0.40) (0.40) (0.40) (0.40) - 0.337 -
Bromomathane (0.40) 0.49) (640 ' (0.40) (0.40) {0.40) 10.40) (0.40} (0.40) (0.40) (0.40} (0.40) {0.40) (0.40) 10.40) G.30) - - 192
Viayl Chiaride (0.40) {0.46) (0.40} (0.40) (0.40) (0.40) (0.40) (©0.40) (0.40) (0.40) (0.40) 10.40) 10.40) {0.40) (0.40) (0.40) - 0.0023 -
Chinroethane 0.40) 10.40) (0.40) 10.40) {0.40) (0.40) (0.40) (0.40) {0.40) {0.39) {0.40) .40} 10.46) (0-40) 0.30) (0.40) - - -
Methylene Chloride 0.20) (0.20) (0.20) {0.20) (0.20) 0.20) {0.20) {0.20) {0.20) (0.20) {0.20) 0.20) (0.20) (0.20) (0.20) 0.20) 05 - -
Actona (4.0) 14.0) 4.0} {4.0) {4.0) {4.0) {4.0} (4.0} {4.0} .0 14.9) {4.0) {2.0) 4.0) 4.0 (4.0) - - 80.0
Carbon Disulfide 10.20) ©.20) (0.20) 10.20) ©.26 (0.20) {0.20) ©.20) (0.20) (6.20) 020 0.20) 10.20) (0.20) (0.20) 020 - - 0.0
5,1-Dichloraethene 0.29) 0.20) 0.20) (0.20) (0.20) (0.20} (0.20) (0.20) 0.20) ©.20) (0.20) 16.20) [0.26) (020) @20 0.20) - 0.0073 1.20
1,%-Dkhloroethane 0,20} {0.20} ©.20) 0.20) (0.20} 0.20) (0.20) 0.20) (0.20) (.20} (0.20) {0.20) (0.20) {0.20) : {0.20) 0.20) - - £0.0
1,2-Dkhloroethenc (Total) 0.20) 0.20) 0.20) 0.20) {0.20) 0.20) {0.20} {0.20) (©.20) (0.20) {0.20) {0.20) (0.20) 10.20) (0.20) 10.20) - - 8.0
[crisrciorm (0.20) 10.26; 0.20) 0.20) (0.20} 0.20) 0.20) (030} 0.20) 0.20) 0.20 {0.20) 0.20) 0.20) 10.20) .20 - 0.72 8.0
1.2-Dkhiorethans {0.20) (0.20) (0.20) 10.20) (0.20) (0.20} (0.20) {0.20) 10.20) 0.20) 10.20) 16.28) 0.26 0.29 025 10.20) - 0.048 =

2 Bumnane 1:9) 1.0) [0 (1.0} 11.0) (1.0) 1.0) 1.0) (1.0) (1.0) 1.0} a0 {1.0) (1.0) (1.0) 1.0) - - 480
1,3, 1-Trichloraethane 0.20) 0.20) (0.20) (0.20} {£:20) {0.20) (C.20) 10.20) (.26 0.20) 10.20) (0.20) 0.30) (0.20) (0.20) {020} 20.0 - -
Cardon Temachiornde (0.20) {0.20) (0.20) {0.20) 0.20) f0.20) 0.20) (0.20) (0.20) {0.20) 10.20} {0.20) 10.20) (0.20) 0.20) {0.20) - 0.0034 0.56
Vinyl Acetate (1.0) 5.0 (1.0} (1.0) 1.0 (1.0) (1.0) (1.0) {1.01 (1.0 1.0} 1.6) 01.0) (1.0} (1.9) 1.0) - - 800
Bramodkchloromethane 10.20) (0.20) (0.20) 10.20) (0.20) 10.20) 10.20} (0.26) {0.20) (0.20} (3.20) 0.20) 10.20) 0.20) 0.20) (0.20) - 0.07 16.0
1,2-Dichioropropane .20 {0.20) [GF ) ©.20) {6.20) (0.26) {0.20) 020) [©.20) (0.20) {6.20) 0.20) 10.260) (0.20) 10.20) {6.26) - 0.084 -
Ei-1.3-Dichloropropens: (0.20) {0.26) (0.20) 10.20) {0.20) (0.20) (0.20) (0.20) ©.20) 10.20) (0.20) 0.20) {0.20) 0.20) 0.20) (0.20) - 0.024 0.24
Trichiomethens 0.20) 0.20) 10.20) {0.20} 0.20) (0.20 10.20) 10.20) 0.20) {0.20) (0.20) .28 (C-G} {0.20) 10:20) (0.2} 05 - -
Dibromochloromethans (0,20} ©.20) (0.20) {0.20) 10.20) (0.20) 0.20) {0.20) (0.20) (0.20} 10.20) (0.20) (0.20) 0.20) (0.20) (0.20) - 0.052 16.0
1.1,2Trichiomethane ©.20) +(0.20) {0.20) (0.20) {2.20) {0.20) (6.2C) 10.20) 0.20 (0.20) (0-20) {0.20) 0.20) 0.20) (0.20) {0.20) - 6.0717 32
Benzene (0.20) {0.20) 0.20) 0.200 (0.20) 0.20) 020) 10.30) 0.20) (0.20) (0.20) (0.20) 10.40) (0,20) 0.20) (0.20) 05 - -
Trans1,3-Dichlorepropene | (0.20) (0.20) (0.20) (0.20) (0.20) {0.20) (0.20) {0.20) 0.20 {0.20) (0.20) (©.20} 0.20) (020} ©:20) {0.20) - 0.024 024
Bramoform {6.20) (0.20) (0.20) 10.20) (0.20) 6.20) {0.20) 10.20) (0.20} .20} 10.20) (0.20) 0.20) 0.26) 0.20) (0.20) = n.ss 160
[ Muthy-2-Pentanone (1.0 (1.0) (1.0} (1.0} {1.0) {1.9) (1.6) (A.0) (1.0) (1.0) 1.9} (1.9) 1.0} (1.0) 10 G - - -

|
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TABLE 1a
SOIL ANALYTICAL RESULTS - SOIL BORING SAMPLES
VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240}

RESULTS IN mg/kg (ppm}
SCIL SAMPLE NUMBER AND SAMPLING DATE REGULATORY CLEANUP LEVELS
METHOD B®
. METHOD 8° 100X
CO1A-2.5 COZA5.0 C028-32.5 CU3B-30.0 100X GROUNDWATER

CotA2.5" U CO1ATS co1B-A23 CHiB15.0 Co1B-275 CO2A-5.0 DUP C02B-32.5 bDuP C03A-5.0 £o38-5.0 CO03B-30,0 oup S01A2.5 SO2A-T5 MTCA? GROUNDWATER HOH-
ANALYTE -l £.91 291 891, 591 23 831 #-91 891 291 291 201 291 £91 &9 891 METHODR A | CARGINOGENIC | CARCINGGENIC |
[ 2-Hexanene ©.20) (0.20) 0.20) (0.20) {0.20} {0.20) {0.20) .20y {0.20) {0.20) ©.20) 0.20) {0.20) {0.20) (0.20) .20 - - -
Tetrachloroethens (0.20) {0.20) 0.20) {0.20) ©.20) (C.20) 0.20) 0.20) (0.20) ©.20) (0.20) {0.20 {0.20) 0.20) {0.20) .20 0.5 - -
1.1,2.2-Tetrachicrecthane {.20) {C.20) {0.20) (0.20) ©.20) 0.20) (0.20} 0.20) (0.20% 0.20) (0,20} {0.20) (0.20} {0.20) {0.20) (0.20) - 0.0022 -
[Toluons {0.200 0.20) 0.20) 0.20) (©.20) 0.20) 0.20) (0.20) 0.20) 0.20) {0.20) (0.20} ©.20) (.20} (0.20) 0.20) 40,0 - -
Chiorobenzend {0.20) 0.20) ©.20) {0.20) {0.20) (0:200 020 @.20) {0.20) {0.20) {0.20) ©20) 0.20) ©.20) @29 {0.20) -~ - 160
Syl Benzens (0.20) (0.20) 0.20) {0.20} 0.20) 0.20) {0.20) 0.20) 0.20) (u.z'cn'f ©.20) 0.20) {0.20) 0.20) ©.20) 0.20) 200 - -
Styrene {0.20) 0.20) {0.20) (0.2_0") {0.20) 020 (.20} {0.20) (.20} 0.20) 0.20) {0.20) 0.20) 0.20) {0.20) {0.20) - 215 160.0
[Total Xylenea {0.20) 0:20) 0.20) (0.20) {0.29) (0.2'53 0,20} {0.20} (0.20) (E'Z-D) {0.20) (0.20) @20 (0.20) (2.20) (3.20) 200 - -
NOTES:
1. Sample number (SO1A), depth of sample {-2.5) feet balew ground surtace; dats of sampling (81)
2 Washington State Department of Ecology Mode! Taxi: Gontrel Act {MTCA} Chapter 173.340.175 WAC Method A Gleanup Levels for Industrial Sells.
3, MTCA Cleanup Lewels ang Risk Cajculations (CLARC Iy update, February 1396 basec On 108X Groundwatar Cloanup
4, (0.40) Analyte concenttations not detected abeve L y Practical O Leveat (#QL) p within ()
3 — = No established regutatary level
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TABLE 1b

SOIL ANALYTICAL RESULTS - TEST PITS SAMPLES
VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)
RESULTS IN mg/kg (ppm)

SOHi. SAMPLE NUMBER
AND SAMPLING DATE REGULATORY CLEANUP LEVELS
METHOD B®
METHOO B 100X
100X GROUNDWATER

101B-3" 101C-5' 106B-3' MTCA? GROUNDWATER NON-
ANALYTE 10-92 10-92 10-92 METHOD A CARCINOGENIC CARCINOGENIC
Chloromethane (0.40y* (0.50) {0.50) -0 0.337 -
Bromomethane (0.40) (0.50) {0.50) -~ - 1.12
Viny! Chioride (0.40) (0.50) {0.50) - 0.0023 -
Chioroethane (0.40) (0.50) (0.50) - - —
Methylene Chloride (0.20) (0.25) 0.39 0.5 - -
Acetone (2.0) (2.5) (2.5) - - 80.0
Carbon Disulfide (0.20) {0.25) (0.25) Lo -- 80.0
1.1-Dichloroethene {0.20) ©.25) (0.25) = 0.0073 7.20
1,1-Dichlorosthane (0.20) {0.25) (0.25) - - 80.0
1,2-Dichloroethene (Total) (0.20) (0.25) (0.25) - - 80.0
Chloroform (0.20) {0.25) {C.25) - 0.72 8.0
1,2-Dichloroethane (0.20) (0.25) (0.25) - 0.048 -
2-Butanone (0.40) {.25) (.25 - - 480
1.1, 1-Trichloroethane (0.20) (0.25) (0.25) 20.0 = =
Carbon Tetrachloride {0.20) (0.25) " (0.25) - 0.0034 0.56
Vinyl Acetate (0.40) {1.25) {1.25) - - 800
Bromodichloromethane {0.20) (0.25) (0.25) - 0.07 16.0
1,2-Dichlorepropane (0.20) {0.25) {0.25) - 0.064 -
Cis-1,3-Dichloropropene {0.20) (0.25) (0.25) - 0.024 0.24
Trichloroethene (0.20) {0.25) 0.048 0.5 - --
Dibromochloromethane {0.20) (0.25) (0.25) -- 0.052 16.0
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TABLE 1b

SOIL ANALYTICAL RESULTS - TEST PITS SAMPLES
VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)
RESULTS IN mg/kg (ppm)

SOIL SAMPLE NUMBER
AND SAMPLING DATE REGULATORY CLEANUP LEVELS
METHOD B?
METHOD B® 100X
100X GROUNDWATER

1018-3" | 101c5' | 106B-3' MTCA? GROUNDWATER NON-
ANALYTE 10-92 10-92 10-92 METHOD A | CARCINOGENIC | CARCINOGENIC
1,1,2-Trichlorcethane (0.20) {0.25) {0.25) -- 0.077 3.2
Benizene {0.20) (0.25) {0.25) .5 - --
Trans-1,3-Dichloropropene (0.20) {0.25) (0.25) - 0.024 0.24
Bromoform {0.20) (0.25) (0.25) -- 0.55 i6.0
4-Methyl-2-Pentanone (0.40) (1.25) {1.25) - “- -
2-Hexanone (0.20) {0.25) (0.25) - -- -
Tetrachloroethens {0.20) (0.25) 0.15 0.5 - --
1,1,2,2-Tetrachioroethane (0.20) (0.25) (0.25) - 0.0022 -
Toluene 0.054 {0.25) {0.25) 40.0 - -
Chlorobenzene {0.20) (0.25) {0.25) -- - 16.0
Ethyl Benzene 0.080 {0.25) (0.25) 200 -- -
Styrene (0.20) {0.25) (0.25) - 0.15 160.0
Total Xylenes 0.66 (0.25) {0.25) 20.0 -- -

NOTES:

1. Sample number (101B), depth of sample (-3) feet below ground surface; date of sampling (10-92}

2. Washington State Department of Ecology Model Texic Control Act (MTCA) Chapter 173-340-175 WAC
Method A Cleanup Levels for Industrial Soils

3. MTCA Cleanup Levels and Risk Calculations (CLARC i) update, February 1996 based On 100X Groundwater Cleanup

4. (0.40) Analyte concentrations not detected above Laboratory Practical Quantification Level {PQL} presented within { )

5. — = No established regulatory level
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. TABLE 2
SOIL ANALYTICAL RESULTS - SOIL BORING SAMPLES
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN mg/kg (ppm)

' SOl SAMPLE NUMBER AND SAMPLING DATE LEVELS
MTCA? METHOD B°
METHOD B® 100X
100X GROUNDWATER
cotA-2.5" | C01A-7.5') CO1B-12.5"| CO1B-15.0'j CO1B-27.5" co2a-5.0' | coze-22.5'1c02B-32.6'D CO3A-5.0' | CO3B-5.0° C03B-30.0'| CO3B-30.0'D| SO01A-25' | S02A-7.5° GROUNDWATER NON-
ANALYTE 8-51 9-91 9-91 5-91 9-91 92-91 9.91 5-91 9-91 891 8-91 991 9.91 3-81 CARCINOGEN | CARCINOGEN
Phenol 38 | (068 (©.5) (0.47) (0.49) (©.41) (0.33) (0.33) 0.4 (0.33) 0.33) (0.33) {©.36) 0.47) £ 960
bis {2-Chloroetnyl) ether (0.38) (0.66) (0.5 0.4 (0.49) (0.41) {0.33) (0.33) 0.4 0.33) (0.33) (0.33) (0.36) 0.41) 0,004 -
2-Chioroghenal .38 | (088 ©.5) {0.47) (0.49) {0.4%) (0.33) 0.33) 0.4) (0.33) 0.33) 0.33) {0.36) {041 - 8.0
1.3-Dichiorobenzens (0.38) (0.66) (0.5) (0.47) (0.49) (0.41) (0.33) (0.33) (0.4) (0.33) (0.33) (0.33) (0.36) (0.47) - -
1,4-Dichiorobenzene (0.38) (0.66) ©.5) (€.47) (0.49) (0.41) (0.33) (0.33) (0.4) (0.33) (0.33) 0.33) (0.38) (0.41) 0.018 -
Benzyl Alcohol @77 (1.3) (1.0) {0.94) ©.97) {0.82) {0.56) (0.66) (0.79) {0.66) (0.86) {0.66) {0.73) (0.82) - 480
1 2-Dichlorobanzens 038 | (©.68) @.5) (0.47) {0.49) 0.41) 0.23) {0.33) (@.4) ©.33) ©.33) (0.22) {0.36) (0.41) - 72.0
T Methylpnenal 038 | (0.66) {0.5) @47 10.48) (©.47) f0.33) 033) ©0.4) (0.33) {0.33) ©.33) (038 ©.41) - -
Sis (2-Chioreiscpropyl) Ether 038 | ©66 (05 (0.47) (0.49) (041) 033 (©.33) (0.4) {0.33) (0.33) (0.33) (0.38) (0.41) - 320
4-Methyiphenot (0.28) (D.66) 0.5) 0.47) (0.49) (0.41) 0.33) (0.33) 0.4) (0.33) (0.33) (0.33) 0.38) 0.41) - -
N-Nitroso-Di-N-propylamine (0.38) (0.56) (0.5) (0.47) (0.49) 0.41) (0.33) (0.33) (0.4} 033 | (@33 0.33) 0.36) (0.41) 0.0013 -
Hexachlaroethara (0.38) (D.68) (0.5) (0.47) (0.49) ©.41) (0.33) (0.33) (0.4) (0.33) ©.33) (0.33) (0.36) (0.41) 0.063 1.6
Nitrobenzena 038 | (0.66) ©0.5) (0.47) (0-49) .41 10.23) (0.33) {0.4) {0.23) {0.33) (0.33) (0.36) 047 - 0.60
isophorone: (0.28) (0.56) (0.5) .47 (0.49) (0.41) 0.33) {0.33) 0.4) 0.33) (0.33) {0.33) (0.38) Q.47 8.2 320
2-Nitraphenol (0.38) {0.68) (0.5) (0.47) (0.48) 0.41) (0.33) (0.33) (0.4) (0.33) (0.33) (0.33) {0.36) (0.41) - -
‘ 2 4-Dimethylphenol (0.38) (0.66) (0.5) 0.47) (0.49) (0.41) (0.33) (0.33) (0.4) (0.33) (0.33) (0.33) (0.36) 0.41) - 320
Benzoic Atid (1.9 (3.3 (2.5) (2.4} (2.4 2.0 a.n 1.7 (2.0 .7 0.7 a.n (1.8) (2.0) - 640
bis (2.Chloroethory) methane | (0.38) | (0.66) (0.5) ©.47) (0.49) 0.417) (0.33) (0.33) 0.4 {0.33) (0.33) 0.33) {0.36) (0.41) - -
2.4-Gichierephenc (0.38) (0.66) (.5} 0.47) (0.43) (0.41) (0.335 (0.33) (0.4) 033 ©.33) (0.33) (0.36) (0.41) - 48.0
1.2,41richierobenzens 038 | (0.66) (0.5) ©4n | (049 @©.41) ©.33) 033 (0.4) 023 | (033 (0.33) (0.36) 0.41) = 80
Naphthalene (0.38) (D.66) (0.5) (0.47) (0.49) (0.41) (0.33) (0.33) 0.024 {0.33) 0.33) 0.23) (0.26) (0.41) - 32
4Chioteaniline Q.17 (1.3 (1.0) (0.94) (0.87) {0.82) (.56} 08 | ©79) (0.66) (0.66) {0.66) {0.73) 0.82) - -
Hexachlorobutadiene (0.38) (0.66) (0.5) 0.47T) 0.49) ©.41) 0.33) (0.33) (0.4) ©.33) (0.33) (0.33) {0.36) 0.41) 0.056 0.16
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TABLE 2
SOIL ANALYTICAL RESULTS - SOIL BORING SAMPLES
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN mg/kg (ppm)

SOIL SAMPLE NUMBER AND SAMPLING DATE ‘ LEVELS
MTCA METHOD B*
METHOD B* 100X
100X GROUNDWATER
cota25 | cotaT.s|cote125| cotB15.0]co18-27.5] C024-5.0° | C02B-32.5'|C02B32.5Df C03A5.0° | CO3B-5.0° | CO3B-20.07COIB-20.0°D} SE1A-2E" | SO2A-7.5" | GROUNDWATER NON-
ANALYTE $-91 9-91 9-91 9-91 5.91 8-91 9-91 9-91 §5-31 9-91 5-91 S-91 S-91 9-91 CARCINOGEN CARCINQGEN

4-Chloro-3-methylphenol 0.77) t1.3) (1.0) {0.94) ©.9n (0.82) {0.66) (0.65) 0.78) {0.66) (0.66) (0.66) {0.73) (0.82) - =
Z-Methymaghthzlene (0.38) | (0.66) {0.5) (0.47) (0.49) (0.41) {0.33) {0.33) 0.077 0.33) (0.33) (0.33) (0.36) (0.41) - -
Haxachlorosyslopentadiene 038 | (0.68) 0.5 (0.47) {0.49) {0.41) (0.33) (0.33) (©.4) (0.33) 033 (0.33) (0.36) (©.41) - 11,2
2,4.6-Trichlarophenal ©38) | (068 | (0.5 ©.47) {0.49) 047 (0.33) (0.33) (©.4) (0.33) 0.33) {0.33) {0.38) (.41 0.75 -
2.4,5-Trichiorophenel (0.38) {0.68) (0.5) 0.47 (0.49) (0.41) (0.23) 0.23) (0.4) (0.33) (0.33) 033 (0.36) 0.41) - 160
2-Chicronaphthaiene (0.38 | (0.68) {0.5) ©.47) (0.49) {0.41) 0.33) (0.33) {0.4) 0.33) 0.33) (0.33) (0.36) 0.41) - -
>-Nitroaniline (1.9) (3.3) 2.5) (2.4) (2.4) (2.0) .7 ) (2.0) (.0 (.7 . (1.8 2.0 - -
Dimetnyl phthalate {0.38) (0.66) (0.5 (C.47) (0.48) 0.41) (0.33) (0.33) (0.4) (0.33) (0.33) (0.33) (0.36) (0.41) - 160
Acenaphihylene {0.38) | (0.66) (0.5) (047 (0.49) (0.41) ©.33) ©.33) ©.4) 0.33) (0.33) 0.33) (0.36) (0:41) - -
-Nitroaniline (1.9) (3.3) (2.5) (2.4) (2.4) 2.0) (.7 (1.7 {2.0) (1.7 (1.0 .n (1.8 (2.0) - -
Acenaphthene 038 | (0.66) {0.5) 0.47) (0.49) (0.41) {0.33) {0.33) 0.4) {0.33) (0.33) (0.33) (0.26) (0.41) - 96.0
2, 4-Oinfrophens 1.9) (3.3 (2.5) 2.4 2.4 @.0) (.7 (1.7 2.0) 4.7 ) ) (1.8) 2.0 = 32
4-Nitrophenel (1.9} 3.3 (2.5) (2.4) 2.4 2.0) 1N (.7 (2.0} 1.7 (1.7 (.7 (1.8) (2.0) - -
Dibenzofuran (0.38) (0.68) 0.5) (0.47) 0.49) 0.41) (6.33) (0.33) (0.4) (0.33) ©.33) {0.33) (0.36) (0.41) - -
2.4-Dinitroteluene 0.38) | (0.68) (0.5) o | 049 (0.41) (0.3%) (0.33) {0.4) {0.33) 033 0.33) {0.26) ©.41) - 3.2
, |Z.6-Dinitrotoluene (0.38) (0.56) 0.5) 0.47) (0.49) (C.41) (0.33) (0.33) ©.4) {0.33) (0.33) (0.33) (0.36) (0.41) - 1.6

Diethylphthatate ©.38) | (066) (0.5) (0.47) (0.49) 041 (0.33) 033) (0.4) (0.33) ©.33) ©.33) (0.36) (0.41) - 1,280
4-Chiorphenyt phenyl ether (0,38) (0.66) (0.5) ©.47 (0.49) {0.41) (0.33) 0.33) (0.4) (0.33) (0.33) (0.33) (0.36) (0.41) - -
Fiuarene o8 | .68 (0.5) (0.47 (0.49) {0.41) (0.33) (0.33) ©.4) {0.33) {0.33) {0.23) (0.36) (0.47) - §4.0
4-Nitroaniling (0.38) (0.88) (0.5) 0.47 (0.49) (0.41) (0.33) 0.33) (0.4) (0.33) (0.33) 0.33) (0.36) 0.41) - -
4 6-Diniro-2-methyiphenol 19 3.3) 25) (2.4) 24 2.0) 1.7 .7 2.0) (1.7 1.0 (7 1.8 (2.0) - -
N-Nirosodiphenyaming (1.8) (3.3) (2.5) ) (2.4) 2.0 (N RE)) 2.0) (1D (1.7 .7 (1.8) @20 1.78 -
4-Bromapheny! phenyl ether 038 | (066 (0.5) (©.47) {0.49) 0.41) (0.33) 0.33) (0.4) (©.33) (0.3%) {0.33) {0.36) (0.41) - -
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TABLE 2
SOIL ANALYTICAL RESULTS - SOIL BORING SAMPLES
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN mg/kg (ppm)

SOIL SAMPLE NUMBER AND SAMPLING DATE LEVELS
MTCA? METHOD 8°
METHOD B* 100X
100X GROUNDWATER

co1a2s' | corar.5| cotB-12.5| cotB15.0|core27.5| coza-s.0r | coaBaz5|cozB-32.6D) CO3A-5.0' | CO3B-5.0° (CO28-30.0'| CO3B-30.0'D| SO1A-2.E' | SO2A-7.5° GROUNDWATER NON-
ANALYTE 3-91 9-91 9-51 3-91 9-91 5-91 9-91 9-91 9-91 5-91 g-91 9.51 -91 5-91 CARCINOGEN | CARCINOGEN
Hexachiorcbenzene (0.38) | (0.68) {0.5) (@47 {0.49) {0.47) (0.33) {0.33) (0.4) (0.33) {0.33) (0.33) (0.36) (0.41) 0.0055 128
Penmenlorophendl (1.9) 3.3) (2.5) (2.4) (2.4) {2.0) ) 1.0 2.0 ) (.7 (.7 (1.8) @.0) 0.073 48.0
Phenantnrens ©0.38) | (0.66) (©:5) (0.47) (0.49) (0.41) {0.33) (0.33) 0.4 {0.33) 0.33) {0.33) {0.26) {0.41) - -~
Anthracene 0.084 (0.68) (0.5) 0.47) (0.49) ©.41) (0.33) {0.33) 04 (0.33) (0.33) 033 {0.36) 0.41) - 480
Bi-n-butylphinatate 0.38) | (0.69) {©.5) (0.47) 0.49) (0.41) ©33) {0.33) ©.4) 0.33) (0.33) (0.33) (0.36) (@:41) - -
Flugranthene 0.36 (0.66) ©.5) 0.47 (0.49) {0.49 (0.33) 0.33) (0.4) ©.33) 0.33) (0.33) (0.36) (0.41) - 64.0
Pyrena 0.54 {0.66) ©.5) (0.47) (0.49) (0.41) (©.33) {0.33) {©0.4) (0.33) (0.33) (0.33) {0.35) {0.41) - 48.0
Butyl benzyl phthalate 038 | (0.66) {0.5) 0.47) (0.49) (©.47) {0.33) 033 0.4 {0.33) (0.33) 0.33) {0.26) 0.41) - 3200
3.3-Dichiorobenzidine ©38) | (086) (0.5) (0.47) (049} (0.41) {0.33) {0.33) (©.4) 0.33) 0.23) (0.33) (0.36) (0.4%) 0.019 -
Benzo (2) anthracene 0.28 (0.56) {0.5) (©.47) (0.49) (0.41) (0.33) {0.33) {0.4) (0.33) (0.33) (©0.33) . (0.36) (0.41) 0.0012 -
bis (2-ethytnexyl) phihalate (0.38) | (0.86) (0.5) (0.47) (0.49) {0.41) ©33) | (033 (0.4 (0.33) {0.33) {0.33) (0.36) 0.032 0.62 32.0
Chrysens 0.33 (0.66) ©.5) {0.47) (0.49) (0.41) (0.33) (©.33) ©.4) (0.33) ©33) 0.33) {0.26) {0.41) 0.0012 -
Di-n-octy! phinalate 0.38) | (0.66) (0.5) (0.4Ty {0.49) (0.41) {0.33) (0.33) (0.4 {0.33) (0.33) (0.33) {0.36) ©.41) - 32.0
Benzo () flucranthene 0.72 (0.66) {0.5) 0.47) {0.48) {0.41) ©:33) {0.33) (©.4) 0.33) (0.33) (0.33) .(0.36) 041 0.0012 -
Benzo (x) Auoranthene (0.38) | (0.68) (0.5 (0.47) (0.49) {0.47) (0.33) {0.33) (0.4) (0.33) {0.33) (©.33) {0.36) (0.41) 0.0012 -
Benzo (a} pyrene 0.42 0.66) @5 (0.47) (0.43) 0.47) (0.33) @33 04 ©.33) 033) 033 10.36) ©.47) 0.0012 -
Theeno (1,2.3-6d) prrans 0.37 (0.68) (0.5) (047 {0.43) (©.41) {0.33) (0.38) 0.4 {0.33) 0.33) 0.33) {0.36) ©0.47) 0.0012 =
Divenzo {a,h) anthracene 0.07 {0.56) (0.5 (0.47) {0.49) (0.41) {0.33) (0.33) (0.4) {0.33) (0.33) (0.33) {0.36) 0.41) 0.0012 -
Benzo (g.hi) Peryiene 0.42 {0.65) (0.5) ©4n | 49 (0.41) (0.33) {0.33) (©.4) {0.33) {0.33) (0.33) (0.36) @41 | - -
NOTES:

Sample rumber {C01A), depth of sample (-2.5) feet below ground surface; date of sampling (5-91)

Washington State Department of Ecology Model Toxic Contrel Act {MTCA) Chapter 173-340-175 WAC Methed A Cleanup Levels for Industrial Soils
MTCA Cleanup Levels and Risk Caleulations (CLARC 1) update, February 1996 based On 100X Groundwater Cleanup

(0.28) Analyte concentrations not detected abave Laboratory Practical Quantification Level (PQL) presented within ()

- = No estzblisned regulatory level

oo
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TABLE 3a

SOIL ANALYTICAL RESULTS - SOIL BORING SAMPLES
ORGANOCHLORINE PESTICIDES AND PCB COMPOUNDS (EPA METHOD 8080)
RESULTS IN mgikg (ppm) ‘

SOIL SAMPLE NUMEER AND SAMPLE DATE

REGULATORY CLEANUP LEVELS

F METHOD B
METHOD B 106X
100X GROUNDWATER
Co1A-2E" | CO1AT 5 [CO1B-12.5| CO1B-15.00 | GO1B-27.5 | CO2A6.0° | COZB-32.6°| CO2B-32.5°D C03A-5.0'| C03B-5.0' | CO2B-30.0°| CO3B-20.0°D | S01A-2.5' S02A-7.5" | MTCA? |GROUNDWATER NON-
ANALYTE 8-91 9-91 9-91 9-91 9-91 9-81 9-91 9-91 9-91 9-91 9-91 9-91 9-91 METHOD A| CARCINOGEN CARCINOGEN
Aldrin {0.01)" (0.01) {0.01) {0.01) {0.01) {0.01) {0.02} (0.02) {0.01) (0.01) {0.02) (0.01) (0.01) (0.01) = 0.00514 0.048
2-BHC (0.01) (0.01) [0.01) (0.01) (0.01) (2.01) {0.02) {0.02) (0.01) {0.01) 0.02) (0.01) {0.01) {0.01) - - -
5-BHC (0.01) (0.01) (2.01) {C.01) (0.01) {0.01} (0.02) 0.02) (0.01) {C.01} {0.02) {0.01) 0.01) (0,01) - - -
g-BHC {0.01) {0.01) {0.01) {0.01) {0.01) (0.01) {0.02) {G.02} (0.01) {0.01) {0.02} (0.01) (0.01) {0.01) - - —
y-EHC (Lindang) {0.01} {0.01) {0.01) (0.01} (3,01} (0.01) (0.02) {0.02) (.07} (0.01) (0.02) (0,01} {0.01) (0.01) 20 S -
Chlordane (technical) {0.1) {10.4) 0.1 {0.1) 0.1} (0.1 (0.2) (C.2) {0.1) {0.1) (0.2} [0.1) (0.1} 0,9 - 0.0067 £.086
4.4 .000D {0.01) 0.01) (0,01) (0.01) 0.01) (0.01) {0.02) (0.02) (0.01) (0.01) [0.02) {0.01) {0.01} {0.01) - 0.0365 -
E JCDE {0,01) {0.01) {0.01} {0.01) {0.01) (0.01) (2.02) (0.02) (0.01) {0.01) {0,02) (0.01) (0,01) {0.64) - 0.0257 -
4.4 00T {0.01) {0.01) 0.01) 0.01) 0.01) (C.01) {0.02) {0.02) (0.01} 0,01) {0.02} 0,01) {0.01) (0.01) 5.0 — -
Dieldrin (0.01} (0.01} {0.01) (0.01) (0.01} {0.01) {0.02) 0.02) (0.01) (0.01) (0.02) {0.01}) (0.01) {0.01) - 000057 0.080
Endosulfan | (0.01) {0.01) (0.01) (0.01) (0.01) 0,01) {0.02) (0.02) 0.01} (0.01) {0.02} (0.01) {G.01) {0.01) o - -
Endosulfan || 10.01) (0,01} (0.01} {0.01) {0.01) (0.01} {0.02) {0.02) (0.01) {0.01) (0.02) (0.01} (0.01) [0.01) ~ - —
Endosulfan sulfate {0.01) {0.01) (0.01) {0.01) {0,01) (0.01) (0.02} (C.02) {0.01) {0.01) (0.02) {0.01) (0.01) 0.01) - = —
Endrln (3,01} (0.01} {0.01) 0,01} {0.01} {0.01) (0.02) {0,02) (0.04) (0.01) (0.02) (0.01) {0.01) {0.01) — - 0.48
(Endr‘m zldehyde {0.01) {0.01) {0.01) (0.01) {0.01) {0.01) {0.02) (0.02) {0.81) (0.01} {0.02) {0.01) {0.01) {0.01) — e —~
[Heptacmor {0.01) (0.01) (2.01} {0.C1) (C.01) (0.01) {0,02) (0.02) 0,01} {0.01) {0.02) (0.01) {0.01} {0.01) - 0.0014 0.80
Heptachlorepexide {0.01) {0.01) (0.01} {0.01) {0.01) (0.01} (0.02) {0.02) (0.01) (0.01) 0.02) (0.01) [0.01) {0.04) - 0.00082 0.02 1
Meathoxyshlor (0.02) {0.02) (0.02) {0.02) {0.02) (0.02) (0.04} (5.04) 0.02) {0.02) (0.04) {0.02) (0.02) — — 8.0
Toxaphene (0.1) {0.1) {0.1) {0.1) {0.1) ‘ {0.1) (0.2} (0.2} (0.1) (8.1} (0.2} {0.1) 0.1) {0.1} - 0.0075 —
Aroclor 1016 (0.1) 0.1} 0.1} 0.1} 2.1 0.1 (0.2) (0.2) 0.1) {0.1) {0.2) 0.1) (0.1} 0.1 10 0.13 e
Aroclar 1221 (0.1} 0.1) 0.4) (0,1) (0.1) {0.1) (0.2} {0.2) {¢.1) 0.1) (0.2) 0.1) (0.1) (0.1} 10 0.13 -
Aroclor 1232 (0.1} 0.1} 0.1} (0.1} (0.1} (0.1) {0.2) (0.2) {0.1} (0.1) (0.2) (0.1) (0.1) (0.1) 10 0,13 s
Aroclor 1242 (0.4) {0.4) 0.1) (0.1) {0.1) (0.1) (0.2} (0.2) (0.9) 0.1) 0.2) ¢.1) {0.1) {0.1} 10 0.13 =
aroclor 1248 (0.1) (0.1} (0.1 [0, 1) [Q.1) (0.1) {0.2) (0.2} {0.1) {0.1) 0.2) 0.9) {0.1) {0.1) 10 0.13 —
Aroclor 1254 0.1 (0.1) {0.1) (2.1) 0.1) (0.1} (0.2) {0.2) {0.1) 0.1) 0.2) 0.1} (0.1} (0.1) 10 0.13 -
Arcclot 1260 (0.1} 0.1} (0.1) {0.1) (0.1 0.1) (0.2) 0.2) {0.1} (0.1} {G.2} 0.1) (0.1) {0.1) 10 0.13 -
NOTES:
1 Sample number (CO1A), depth of sample (-2.5) feet below ground surface; date of sampling (8-81)
2 Washington State Department &f Ecology Mode! Toxie Control Act (MTCA) Chapter 173-340-175 WAC Method A Cleanup Levels for Industriat Scils
3 MTCA Cleanup Levels and Risk Cafcuiations (CLARG Il) update, February 1596 based On 100X Groundwater Cleanup
4, (0.04) Analyte concentrations net detected above Laboratory Practical Quantification Level (PQL) presented within ()
3. .- = No sstablished regulatory level ’
6. Nolaboratory report provided with reviewed reports. These analytical results were obtained from the text of reviewed reports,
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TABLE 3b

SOIL ANALYTICAL RESULTS
PCB COMPOUNDS (EPA METHOD 8080)
RESULTS IN mg/kg (ppm}
NEAR SURFACE
SAMPLES TEST PIT SQOIL SAMPLE
NS-05 |NS-07 IMPORT
5" 4"y [101 B3| 101c-5' | 102B-3' | 102Cc4' | 103B-3' | 104B-3' | 105B-3" | 106B3 1078-3' | 108B-3' | 109B3' | 110B-3' |STOCKPILE MTCA®
ANALYTE 1191 11191} 11-82 11-92 11-92 11-92 1182 1192 11-92 1182 11-92 11-92 11-92 11-92 11-82 METHOD A
Aroclor 1018 {0.1)* (0.1) {0.1) (0.1) {0.1) {G.1) Q.13 0.1 {0.1) (6.1) (C.1) (C.1) (0.1) (0.1) 0.1) 10
Aroglor 1221 (0.1} (0.1 0.1 (0.1) (0.1} (0.1} 0.1 (0.1) .10 (0.1) (0.1) 0.1} (0.1) (0.1) (0.1 10
Aroclor 1232 (0.1) (0.1) {0.1) (C.1) (0.1} (0.1) {0.1) (0.1) 0.1) (0.1} (0.1} {0.1) (0.1} (0.1) {0.1} 10
Aroclor 1242 0.1) (0.1} @1 (0.1) {0.1) (0.1} 6.1 (0.1} 0.1} 0.1 0.1 {0.1) (0.1) (0.1} (0.1} 10
Aroclor 1248 1) | (1] ©1) (0.1) (0.1) {0.1) (0.1) {0.1) {0.1) (0.1) {0.1) @1 (©.1) {0.1) (0.1) 10
Aroclor 1254 Q.1) (0.1) {0.1) Q.1 {0.1) (0.1} 0.1} (0.1) 3.1 0.1 ©.1) (0.1} (0.1} Q.1 (0.1) i0
Aroclor 1280 0.2 3.8 0.1} {0.1) (0.1) (0.1} (0.1} {0.1) .1 (0.1} (0.1} (0.1) 29 (0.1) (0.1) 10

NOTES:

1. Sample number {1018); depth below ground surface (-3) in feat; date of sampling (11-92)

2. Depth below ground surface in inches (5"} '

3, Washington State Department of Ecology Model Toxic Controf Act (MTCA) Method A Cleanup Levels for Industrial Soils
4. {0.1) Analyte concentrations not deteced above PQL presented with ()

0
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TABLE 3c

SOIL ANALYTICAL RESULTS - SHALLOW SOIL BORINGS
PCB COMPOUNDS (EPA METHOD 8080)°

RESULTS IN mg/kg {ppm)

SOIL SAMPLE NUMBER AND SAMPLING DATE

111A-2" | 11248-2.25' | 113A-2.75" | 114A-2.3' [ 115A2.2'| 117A-3' | 118A-1.8'| 119B-2' | 120B-3.6' | 121 B-2.8'| 122A-2.7" | 123A-2.3" | 124A-2.1" | 125A-2.7" MTCA?
ANALYTE 11-92 11-92 11-92 11-92 11-92 11-92 11-82 1192 11-92 11-92 11-92 11-92 11-82 1192 METHOD A
Aroclor 1018 (0.1)° {0.1) (1.0 (0.1) (0.1) (0.1 (0.1 (0.1) Q.1 (0.1} 0.1 (0.1} (1.0) (0.1) 10
Arocier 1221 {0.1) (0.1} (1.0) (0.1) {0.1) (0.1) (0.1} (0.1) (0.1) (0.1} (0.1 (0.1) (1.0) {0.1) 10
Aroclor 1232 Q.1 (0.1} (1.0} (0.1) (0.1) {C.1) (0.1) (0.1) (0.1} (0.1) (0.1} (0.1) (1.0) {0.1) 10
Areclor 1242 (0.1} (Q.1) (1.0} (0.1) (C.1) {0.1) (0.1} (0.1) (0.1) (0.1) (0.1) (0.1} (1.0) {0.1) 10
Aroclor 1248 0.1} (0.1) (1.0 {C.1) ©.1 1. (0.1 (0.1} (0.1) 1.2 (0.1) (G.1) (0.1} (1.00 (0.1) 10
Aroclor 1254 {0.1) (0.1) (1.0) (0.1) (0.1} (0.1} (0.1} (0.1} (6.1) {0.1) {0.1) {C.1) {1.0) (0.1} 10
Aroclor 1260 {C.1) 0.1 23 0.3 0.2 (0.1} 0.3 C.4 3.2 0.3 0.2 (0.1) 15 (0.1} 10
NOTES:
1, Sample number (111A); depth below ground surface (-2) in feet; date of sampling (11-82)
2. Washington State Department of Ecology Mode! Toxic Control Act (MTCA) Method A Cleanup Levels far Industrial Soils
3, (0.1) Analyte concentrations not deteced above PQL presented with ( )
4. Bold - Concentrations above regulatory cleanup levels .
5.  Scils samples not analyzed using Method 3630 cleanup prior to PCB analysis

g \serenna\B080SB XLS
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TABLE 4

SOIL ANALYTICAL RESULTS
TOTAL PETROLEUM HYDROCARBONS

{EPA METHOD 418.1)
RESULTS IN ma/kg (ppm}
SOIL BORING SAMPLES
£03B-30.0
S01A-2.87| 8O2A.7.51 CO1A-2.5| co1A-7.5 ] cOMB-12.5| cO1B-15.0] COMB-27.5] CO2A5,0| CO2B-32.5| CO3A-6.0| CO3A-10.0 | CO3B-25] CO3B-6.0 CO3B-30.0 DUP MTCA?
ANALYTE 9-91 9-91 9-91 9-91 5-91 9-91 9-51 991 3-91 981 9-91 §5-51 §-91 9.91 8-91 Methed A
Total Petroleum Hydrocarbons o - 170 (o (10 (10 (1o - - 4708 85 15 18 25 23 200
NEAR SURFACE SOIL SAMPLES
NS-01 NS-02 NS-03 NS-04 NS5 NS08 NS0T N5-08 NS-09 NS-12 N&-21
{1 3")° (14"} [20™) (18") (5"} (9" 4"} {24") (3" (16"} (29") MTCA
ANALYTE 9-91 9-91 8-91 9-91 9-91 8-91 9-91 9-91 8-81 9-91 9.81 Method A
Total Pettalaum Hydrocarbons 50 880 2,500 2,500 57,000 4,000 88,000 710 2,000 17,000 210 200
TEST PIT SAMPLES
*IMPORT
101B-3" 101C-5' 1028-3' 102C4° 103B-3" 104B-3" 1058-3" 10683 107B-3" 10883’ 108B.3" 110B-3' | STOCKPILE MTCA
ANALYTE 10-92 10-82 10-92 10-892 10-92 10-92 10-82 10-92 10-82 10.82 10-92 10-52 SAMPLE Method A
Total Petroleum Hydrocarbons 8,500 210 {100) {100Q) (100} (100} {100} {100) (100} {100) 450 (100} {100) 200
*Results obtained from reviewed report, No laboratory report was provided.
SHALLOW SCIL BORINGS
111A-2' [112A-2.26'1113A-2.75"] 114A-2.3' | 118A-22" TMTA 118A-1.8' | 119B-2' | 120B2.6' | 1218-2.8'] 122427 | 123A-2.3'| 124A-2.1" | 128AT MTCA
ANALYTE 11-92 11-82 11-92 1182 14-82 11-92 11-82 11-82 11-82 11-82 11-82 11-52 11-82 1132 Method A
Total Petroleum Hydrocarbons 980 150 26,000 230 270 330 1,200 26,000 48,000 750 2,4007 3,500 5,500 (100) 200

NOTES:

-~ = Samples not analyzed

R R

|
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110) analyte concentration not detected above laboratery PQL. presented within { }
Bald:- concentrations above regulatory cleanup levels
Depth of sample inches below ground surface

Sample number (S01A); depth of sample {-2.5) feet below ground surface; date of sampling 9-81
Washington State Department of Ecology Medel Toxic Control Act (MTCA) Method A Cleanup leve!l (WAC 173-340)
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TABLE 5a
SOIL ANALYTICAL RESULTS - SOIL BORING SAMPLES
ICP METALS (EPA METHOD 6010}
RESULTS IN mg/kg (ppm)

SOIL SAMPLE ‘NU MBER AND SAMPLING DATE REGULATORY CLEANUP LEVELS
MTCA™
Method B
100X
Groundwater Natural
s01A-2.5'| SO2A-7.5 | CO1A2.5| CO1A-7.5| CO1B-12.5| CO1B-15.0 CO1B-27.5 1 CO2A-5.0 | CO3A-5.0 MTCAZ Non- Background
ANALYTE 9-91 8-91 9-81 9-31 3-91 9-91 9-91 9-81 8-81 Method A | Carcinogen | Concentrations® Atochem®
Antimony (4.8 (5.2) 7.2 (12) (8.8) (7.6) (8.7) (4.2) (5.2) - - - -
Arsenic 218’ (5.2) 18 19 (8.8) (7.6} (8.7) {4.2) 20 200 4.8 7.3 200
Beryilium (0.12) (0.13) 0.45 0.61 (0.22) {0.19) (0.21) (0.11} (0.13) - 8.0 0.61 —
Cadmium 0.19 {0.13) 1.4 {0.3) (0.22}) {0.19) (0.21) {0.11) {0.13}) 10 8.0 0.77 -
Chremium 8.1 8 48 21 23 23 25 7.7 7.5 500 -- 438.0 -
Copper 8.9 8.3 57 35 22 15 20 5.4 6.5 - 5.8 36.0 -
l.ead (1.2) 3.2 42 14 7.9 8.4 83 2.6 2.5 1000 - 24.0 1000
Mercury (0.1) (0.1) 0.33 0.29 1.4 1.1 1.5 (0.1} {0.1) 1.0 0.48 0.70 —
Nickel 2.1 4.9 29 7.7 13 11 10 2.9 5.4 - - 48.0 -
Selenium’ (7.2) (7.7) {7.6) (18) {0.13) {11) {13) (6.3) 11 - 8.0 0.78 -
Silver (0.24) (0.25) 10 (0.61) (0.44) {0.38) (0.43) 0.91 1.1 ot 8.0 — -
Thallium (19) (21) (20} (50) {35) (30) (35) {(17) 21 - - - -
Zinc 9.5 11 94 21 29 23 29 9.1 10 o 480 85 —
NOTES:
1. Sampie number (S01A); depth below ground surface (2.5) in feet; date of sampling (8-91)
2. Washington State Department of Ecology Model Toxic Controt Act (MTCA) Method A Cleanup Levels WAC 173-340
3. MTCA Cleanup Levels and Risk Caleulations (CLARC [} update; February 1996 based on 100X groundwater
4, Matural Background Soil Metals Concentrations in Washington State, Octaber 1994 Publication #94-1 18
5, Cleanup Leveis for the Atochem Fagility summarized in the EEC Phase 2 report
6. (4.8) Analyte concentration not detected above PQL presented within ()
7  Bold - concentration above applicable regulatory cleanup levels
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RESULTS IN mg/kg (ppm)

TABLE 5b
SOIL ANALYTICAL RESULTS - NEAR SURFACE SOIL SAMPLES
ICP METALS (EPA METHOD 6010}

SOIL SAMPLE NUMBER AND SAMPLING DATE REGULATORY CLEANUP LEVELS
MTCA®
Methed B
100X
NS-01'] NS02] NS-03] NS-04] NS-05| NS-06| NS-07| NS-08| NS-09] NS-12| NS-21 Groundwater Natural
18"y | (14} { {20")] (16"){ (5"} (9") (4™ | (24" (9 { (16"} ] (29") MTCA? Non- Background
ANALYTE §-81 991 | 991 ] 991 ] 951 | 991 | 991 | 9.9t { 994 { 991 | 991 | Methad Al Carcinogen Concentrations* | Atochem®
Antimony el anl 141 @Edn]Esl 621 (48] (44) ] (44)] (43)] {59 - —~ - -
Arsenic B8] (7N} 39 10 24 60 82 20 29 30 | (5.9) 200 4.8 7.3 200
Beryllium (0.171 (0.19) (0.15)] (0.1} (012 (0.15)] (0.12)] (0.11)] (0.11}] 023 ] 1.5 — 8.0 0.61 -
Cadmium ©.17] (019 ©0.15)] (0.12)] ©.12)] 028 1 29 |@1D] 307 | 13 | 25 10 8.0 0.77 -~
Chromium - 22 27 62 22 15 18 60 7.9 17 23 34 500 — 48.0 -
Copper 15 28 56 20 33 36 | 114 B9 | 490 ] 4.2 23 — 5.9 38.0 -
Lead 8.7 9.9 26 16 144 45 | 2591 49 63 46 8.8 1000 — 24.0 1000
Mercury 011 | 1.7 13 051 @1 05| 02 ]|(@©D]| &1 ]| O] (01} 1.0 0.48 0.70 -
Nickel 16 12 11 6.6 10 11 14 3.6 11 14 28 -- - 48.0 -
Selenium oy | 2| 8| @] 721 (93)] 89 | (66} (68)] (65 ] (8.0} - 8.0 0.78 -
Silver (0.33}1 (0.38) (0.29)} {0.24}] (0.24)] (0.31) (0.;'24) (0.22)] (0.22)| (0.22] 0.9 - 8.0 — -
Thallium eI EH]l EH Tl ] @ | 9| g8y 48 | (17 1 (24) — - - -
Zing 35 42 68 48 | 961 | 110} 4901 20 | 3351 317 ] 40 - 480 85 -
NOTES:
1. Sample number (NS-01); depth below ground surface {18} in inches; date of sémpling {9-81)
2. Washington State Department of Ecalogy Model Toxic Corfrof Act {(MTCA) Method A Cleanup Levels WAC 173-340
3. MTCA Cleanup Levels and Risk Galculations (CLARC U} update; February 1996 based on 100X groundwater
4. Malural Background Soll Metals Concentrations in Washington State, October 1894 Publication #34-115
5. Cleanup Levels for the Atochem Facllity summarized in the EEC Phase 2 report
6.  (6.7) Analyte concentration not detected above PQL preseated withia ( }
7. Bold - Concentrations above regulatory or background fevels

gserenna\6010SLNS XLS
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TABLE 5¢
SOIL ANALYTICAL RESULTS - TEST PITS
ICP METALS (EPA METHOD 6010)

RESULTS IN mg/kg (ppm)

SOIL SAMPLE NUMBER AND SAMPLING DATE REGULATORY CLEANUP LEVELS
MTCA’ '
Method B
100x
Import Groundwater Natural
101e8-3" | 101C-5 | 10288 102C-4' 10383 1048 1058-3 106B8-3' 107B-3' 10883’ | 109B-3'| 1108-3' | Stockpile MTCA? Non= Background
ANALYTE 10-92 10-92 10-92 10-92 10-92 10-52 10-92 10-92 10-92 10-92 10-92 10-92 Sampleir Method A Carcinogen Cencentrations® | _Atochem?
Arsenic 78 88 43 14 A7 20 (1.7° 30 25 2.1 51 45 (1.6) 200 4.8 7.3 200
Cadrnium {0.081) | (0.11} (0.12) (0.084} 0.12 0.12 (0,085) (0.098) (0.085) (0.11) 0.17 (0.1) (0.08) 10 8.0 0.77 -
Chromium 8.4 7.9 8.7 8.9 11 11 7.8 7.5 8.2 7.2 20 11 12 500 - 43.0 —
Conper 59 6.8 6.2 7.5 28 7.8 6.3 8.4 7.5 8.8 40 7.4 12 - 59 38.0 -
Mercury (0.1} €N {0.1] 0.1) 0.27 0.15 {0.1) (0.1} (0.1} .36 0.15 {0.1) {0.1) 1.0 0.48 0.70 —
NOTES:
1. Sample number (101B); depth below ground surface (3) in feet; date of sampling (10-82)
2. Washington State Department of Ecology Model Toxic Contral Act (MTCA) Mathod A Cleanup Levels WAC 173-340
3, MTEA Cleanup Levels and Risk Caleutations (CLARC 1y update; February 1996 based on 100X groundwater
4. Natural Background Soil Metals Concentrations in Washington State, October 1894 Publication #94-115
5. Cleanup Levels for the Atochem Facility summarized in the EEC Phase 2 report
8, (1.7) Analyte concentration not detected above PQL presented within ()
7. Results obtained from reviewed reports. No laboratory report was pravided.
g \serenna\B0i0TP XLS
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TABLE 5d
SOIL ANALYTICAL RESULTS - SHALLOW SOIL BORINGS
ICP METALS (EPA METHOD 6010)
RESULTS IN mg/kg (pptm)

SOIL SAMPLE NUMBER AND SAMPLING DATE EGULA?‘QRY CLEANUP LEVELS
Methed B
100X
) Groundwater Natural
111427 | 112A-2.25'| 113A-2.75"| 114A-23" | 11 5A-2,2" 111723 1M18A-1.8' 1198.7 120B-3.6" | 121B-2.8" | 122A-2.7" | 123A2.% 124A-2.1" | 125A-2.T MTCA? Non- Background

ANALYTE 11.92 1192 11-92 11-92 11-92 11-82 14-92 11-92 11-92 11-92 11-92 11-82 11-92 11-92 Method A ] Carcinogen Concentrations* Atocher®
f

Arsenic 13 15 38 27 9.7 (1,9)° 1 36 41 23 25, 72 210" 5.1 200 4.8 7.3 208
Cadmism 0,48 C.41 0.33 0.53 0,63 0.43 2 0.63 0.33 0.44 0.61 0,55 0.82 0.76 10 8.0 0.77 -
Chromium 9.5 20 6.5 8 16 7.8 28 7.3 7.8 6.9 10 i 7.3 11 12 500 an 43,0 =
‘,Copper 35 42 18 25 33 12 32 15 15 17 37 14 38 1 - 5.5 36.0 —
Mergury 0.24 1,1 0.1} 0.1) {0.1) 0.1 0.77 {0.1) (0. 1) 0.1 {©.1) {0.1) 0.16 {.1) 1.0 0.48 0.70 —
NOTES:

Sample number (111A); depth below graund aurface (2} in feet; date of sampling {11-92)

Washington State Department of Ecology Medel Toxic Control At (MTCA) Mathad A Cleanup Levels WAC 173-340
MTCA Cleanup Levels and Risk Cakeulations (CLARG Ji) update; Fehruary 1996 based on 100X groundwater

Cleanup Levels for the Atochem Facllity summasized in the E£EC Phase 2 report

(1.9) Analyte concentration not detected above 2O, presented within ()

1

2

3.

4 Naturai Background Soil Metals Concentrations In Washingten Stata, October 1994 Publication #34-118
5

€

7

Bold - Concentrations exceed regulatory cleanup levels
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TABLE 6
SOIL ANALYTICAL RESULTS

TCLP METALS

RESULTS IN mg/kg (ppm)

S0IL BORING SAMPLES NEAR SURFACE SAMPLES
NS-01 NS-02 NS-03
CO1A-2.5*| CO1A-7.5| CO1B-12.5| CO1B-15.0| CO1B-27.5 (18" (147) (20"}
ANALYTE 9-91 9-91 9-91% 9-91 9-91 9-91 9-91 9-91
Antimony (0.2)° (0.2) 0.2 (0.2) {0.2) {0.2) (0.2) {0.2)
Arsenic 0.2 (0.2) (0.2) {0.2) (0.2) (0.2) (0.2 (0.2)
Berylium (0.1) (0.1) {0.1) (0.1) (0.1) (0.1) {0.1) (0.1)
Cadmium (0.1) {0.1) {0.1) 0.H {0.1) {0.1) (0.1) (0.1
Chromium {0.1) 0.1) {0.1) {0.1) 0.1 (0.1) (0.1) {0.1)
Copper 0.1 0.1 {0.1) 0.1 (0.1) (0.1) {0.1) (0.1)
Lead (0.1) (0.1) 0.1) (0.1) 0.1) (0.1) ©.1) (0.1)
Mercury (0.002) | (0.002) | (0.002) (0.002) {0.002) {0.002) {0.002) (0.002)
Nickel {0.1) 0.1 {0.1) {0.1) (0.1) (0.1) {0.1) {0.1)
Selenium (0.3) (0.3 (0.3) 0.3 (0.3) {0.3) (0.3) (0.3)
Stiver (0.1} (0.1) {0.1) (0.1} {0.1) 0.1} 0.1 (0.1)
Thallium {0.8) {0.8) (0.8) {0.8) (0.8) (0.8) {0.8) (0.8)
Zinc 0.3 0.6 0.7 0.3 0.4 (0.1) 0.2 0.2
NOTES:

1. Sample number (CO1A); depth below ground surface (2.5) in feef; date of sampling 9-91
2. {0.2) analyte concentration not detected above PQL presentedin ()
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APPENDIX E

605 11™ Ave. SE, Suite 201 * Olympia, WA * 98501
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APPENDIX A
SOIL BORING LOGS

Remedial Investigation Report
Petroleum Reclaiming Service, Inc.
3003 Taylor Way

Tacoma, Washington

SECOR PN: 00324-001-01
October 2, 1996
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| SHEET _1_OF _1
PROJECT PRSIDRILLING/ RECORD OF BOREHOLE #S-01A — =
TACOMA . DATUM:
PROJECT NUMBER: 913-1215 BORING LOCATION: ) BORING DATE: 8/23/91
a PENETRATION RESISTANCE
g SOILPACFILE SAMPLES aLlowsFt X P'(EZ%*S,TGEH
il o 10 20 30 40 R
w { = [+} ELEV. « BLOWS /61N, 1 L 1 1
L ig X Iy N E WATER CONTENTPERCENT WATER
gL Z DESCRIPTION w | @ | =
£ & Ik 21 permi = | W | 140 b hammer 8 Wp WA LEVEL
a8 2 163 2| £ | 30wchdop & 0 10 20 80 40 A
Casl
-~ 0 " " Flush ~
0.0 Loose, medlem clive-brown (5Y4/4) line Monument | ~ i
1o coarse SAND and cobbles, dry {FILL) - -1
" ]
I f—s — e e = o e T Concrete —{* -
1.0 Loase, brownish-btack (SYR2/1) sity, tine K K
1o coarse SAND, fitle fine to coarsa gravel, - 1.
- dry ‘A Aa
- 2.5
PV )
. 25 | E 13-19-10 20| %0 [ | ‘
3.0 Loosa, brownish-black (SYR2/1] fina to 8 Bentorite
coarse SAND, lrace silt, moist Chips |
50
" 50| E 4-4-4 8| |
S Sand |
@ 0.020° Sloted
- =3 PVC Saem |
<
€
e
@
E3
L 75 | 2
I
3 g 75| E 2-5-4 9| %
“
Banionila__ |
Chips
- 10
wo| £ 1-1-1 2 {wo (M -
s
! 11.0 Soit, dusky yellowish-brown (10YR2/2),
unsiratiited, silt and organic matarial, moist CL-ML /7 A -
5 11.3 Sch, low plasticity, dark yatlewish-brown _
CLAY 10 sifty CLAY, soma organic matarial,
maist
- 128 En6 of hot Nl
E = Environmental Sample
- 15 S = Stratigraphic Sample T
DRILL RIG: Mobie 8-57 LOGGED; D. Crawlond
DRILLING CONTRACTOR: HOLT DRILLING : @ Golder Associates .. cHECKED: M. tubrech
ORILLER: Bilt DATE: 171592

§g13-12145 .




PROJECT PRSHDRILLING/
TACOMA

PROJECT NUMBER: 913-1215

BORING LOCATION:

RECORD OF BOREHOLE #S-O2A

SHEET 1 OF _1_
DATUM:
BORING DATE: 8/23/91

o PENETRATION RESISTANCE
QO SOILPROFILE SAMPLES n PIEZOMETER
£ BLOWSFT GRAPHIC
YR Y 10 20 80 40
i i g | B& e BLOWSIGIN 0 | 2 WATER CONTENTPERGENT
a I i 8
E Z DESCRIPTION u |3 21 @ | 140 b hammer 5 WP t———o————— W] \LVEA\T‘EE
w o] R I= 8 DEPTH | 5 r 30 Inch d il 20 a0
[a] o et [U S ] = nch drop o 0 410
i Cast
~ 0 Fiush ~ -.
0.0 Crushed rock, compacted sand and gravat Monument | ;A
3 0.3 Loose, medium olive-brown {5Y4/4) fine A :..-. _
10 coarse SAND, soma line lo coarse grave, (o ~
littis sih, dry (FILL) sl [A-
3 Conerate —+ 3
A |
- 2.5 ]
PG
L 25| E 997 15| 90 a | -
S
Bantonit
L C“h:: . K
=~ 5
5.0 Loose, brownish-black (SYR2/1) fine to
i madiom SAND, trace line gravel, race sift, 50t E 3-5-8 13 90 ]
wel
o 0.020" Slotted
5 & PVC Sereen |
o«
=
- L]
v
3
—75] &
b
! 5 75| & 1241 3| 25
~ Sand
4.5 Loose, brownish-black {5YR2/1} fine o
1 madium sandy SHT, wel
- 10
| - 100 W 101 140
[N
-r——— §
. «
5 = 0
J— Q
4
p==—:r Bentonile _|
S Chips
L1285 e e — — — — —— L —
12.5 Vary sch, oliva-gray (5Y/2). silty CLAY, cL //
" lizle organic material, wet / 125; E 0-0-1 1] 50 -
/ S
E = Envircnmental Sample /
- 15 S = Stratigraphic Sample A “

DRILL RIG: Movile B-57
DRILLING CONTRACTOR: HOLT DRILLING
DRILLER: Biil

@ Golder Associates -

LOGGED: D, Crawford
CHECKED: M. Lubrecht
DATE: 823

913121504473




PROJECT: PRSVDRILLING/

RECORD OF BOREHOLE #C-01A SHEET 1 OF 1

S = Stratigraphic Sample

TACOMA DATUM:
PROJECT NUMBER: 913-1215 BORING LOCATION: BORING DATE: B/22/91
2 SOILPROFILE SAMPLES PENETRATICN RESISTANCE CIEZOMETER
= BLOWSFT K GRAPHIC
i 0 10 20 a¢ 40 50
w = %) ELEV. « BLOWS / 6 IN. L L 1 L
“la 4 ] N E WATER CONTENTPERCENT WATER
P - DESCRIPTION o |5 @l = W
= = 8 = 8 pep | 2 | & 140 b, hammer g W - < 1 WI LEVEL
w1l % jo3 21 £ { 30inchdiop a0 10 20 30 40 :
) Cast
= 0 Flush | K
0.0 Crushed rock, packed sand and gravel GP Meonument Tal 1
0.5 Loosa, medium olive-brown (5Y4/4) sitiy, ':" :
i line 10 coarse SAND, ligha fine 1o coarse L~ e
graval, dry (FILL) Gonerste T K
- 2.5 m
= PVC—Hid~
25| € 2-4-5 af 75 l -
1 . .
lonits
R Chz: .| _
kod _
1 &
- 3 ?OTDO:;. c;ii—_ve-g_raﬁg‘!ﬁ) Ea s_a-r;dy_SIlI N
maist sol E 5.3.3 6{ 75 |
i 5
L 5.0 Loasa, brovnish-black (5YR2/1) fine to
modivm SAND, trace tine gravel, race silt,
5 wat €020 Sionsd |
- g, FVYC Screen
<5
£
+ g
2
- 7.5 =l
F 7 .
, § [7.7 Soi. olive-gray (5¥:2) sity CLAY, moist oL / 75| € 1-0-1 1| %0
s /| s
8.6 Salt, dusky yellowish-brown (10YR2/2), WAV _
3 unstratifiod, organic PEAT, moist PT R
NTAYA
A
L AN -
Vv
____________ R )
9.5 Very solt, ofive-gray (5Y3/2) silly CLAY to ; Blg;:?n‘to___‘
0 GLAY, fittie fine sand, wel L / o
i % 100} W 0-0:1 1|0 K .
[+
/ 3
L. 4
- 1w -
% 2
L / =z
n i -
-End of hole
125 —
E = Environmenta) Sample
- 15 —

CRILLRIG: Mobile B-57
DRILLING CONTRACTOR: HOLT DRILLING
ORILLER: Bill

Golder Associates

LOGGED: 0. Crawlord
CHECKED: M. Lubrecht

DATE: 1/15/92

913-1215




. SHEET 1 OF 2
PROJECT: PRSIDRILLING/ RECORD OF BOREHOLE #C-01B — Lr =
TACOMA . DATUM:
PROJECT NUMBER: 913-1215 BORING LOCATION: BORING DATE: 8/22/91
a] PENETRATION RESISTANCE
SOIL PACFY
) _ ,% LE SAMPLES ALOWSEL B plég%ggﬂ
W w 0 10 20 30 40
ol 2 i BLOWS/EIN 1 Wl E WATeR (:JGNTEN‘TPERCE’NT
o DESCRIPTION o 15 gl i TENT WATER
N Z 312 21 oeptH = | ¥ | 140 b, hammer g Wpi e —t Wi LEVEL
w13 2 jeH 21 = | adinchdrop & 0 10 20 30 40
Cast
- O Flush ~
Monument ~
b :t\
[oncreld “~
-
3 = Nota: Tnstall 12* 10 condudlive casing 0,0°9.6'. b
= No samples colisctad D.0-0.6. See C-01Afor B
2 stratigraphy. ::o,:
3 E l-""o
B 5
0 fO"
L 2 (> bl .
E 5 5 N
5 ' :‘:‘
T 17 KX .
= S Borshole [5057 5]
2 [ooes? 5
© R 3
[ [552% ok
[<62% 54
»ale! 45
7 P o
3 K% ’::’c
525 )
tats ]
X Yalil
X5
- Besd b
lsontonite [ %
Chips ',2;.-‘ 22
- s 4
10 10.0 Vary solt, medium-olive brown (574/4), PT
unsiratiliad, organic PEAT, moist 100 € 1001 1§ .o A e
3 " s . Barehel
) - 12.5 Very soft, olive-gray (5Y2/2), unstratilied, oL
siity GLAY, Tatle paal, maist 125) € 001 (AR
- 15
16.
150] E 0-2-1 3] 9 |H
r g
16.0 Locse, brownish-black {5YR2/1) silly, sP
i tine o madium SAND, trace peal, wet
R 17.5 Geadad to line In coarss SAND, no
5 | organic material 17.5] E o-2-1 19 co | W
! )
£
g
- 20 g Sand
| 2 200| E 3.5 8| 70 ]
]
=
“
- 0,02¢" Stoted
VG Sareen
1 2250 E 377 14 ]
- 25
2
3 -
5 250| & 10-1 1hoo
26,5 Gradad 1o siliy fine to medium SAND i 2
T T T T T — 7 L
- 265l E 0-0-1 1] %0
—
I 27.5 Soft, olive-graen (5Y372) siky CLAY, maist L .
/ 27.5) E 0-1-2 i
) o E = Environmental Sample / n
: S = Stratigraphic Sample //
DRILL RIG: Maobile B-57 L OGGED: DB. Ciawlore
DRILLING CONTRAGTOR: HOLT DRILLING . Golder Associates CHECKED: M, Lubrecss
BRILLER: Bill DATE: 11592

913-1215



PROJECT: PRSIVDRILLING/

TACOMA

PROJECT NUMBER: 913-1215

BOHRING LOCATION:

RECORD OF BOREHOLE #C-01B

SHEET 2 OF 2
DATUM:
BORING DATE: 8/22/91

o PENETRATION AESISTANCE
g SOIL PROFILE SAMPLES BLOWSFT & Plg%%g&;{gﬂ
EllL 10 20 20 40 50
i o ELEV. | o BLOWS / 6 1N, 1 1 L L
N I i [ WATER CONTENTPERCENT WATER
£ | = DESCRIPTION o 1y -3 ‘ < W
£ = 8 é 8 OEPTH = | a | t40b. hammet g Wp— e} 1 Wl LEVEL
818 % 168 21 £ | soichdop & 1 20 30 40 0
L - - - 7 ES
Soft, clive-geay {5YX2} silty CLAY, moist cL // w0 55 1.0-1 80
s / -
210 Vory saft olive-gray (5Y32) slly CLAY 10 |CL L7
| \QLAY. wet _
Eng of hale
- 36 —
- 45 ]
{~ 50 i
*
- 55 ]
E = Environmental Sample )
S = Stratigraphic Sample
- 60 -

D = Duplicate Environmental Sar

ple

DRILL RIG:  Mobite B-57
DRILUNG CONTRACTOR: HOLT DRILLING
DRILLER: Bill

: @ Golder Associates

LOGGED: D. Crawlord
CHECKED: M. Lubrecht

DATE: 111592

9131215




pRrOJECT PRSKORILLINGTAcoma RECORD OF BOREHOLE #C-02A

SHEET _1_OF 1_

DATUM:
PROJECT NUMBER: 913-1215 BORING LOCATION: BORING DATE: 8/23/91
o PENETRATION RESISTANCE
|8 SOILPROFILE SAMPLES sLowssT i PlEZOME;E:EFl
il B 0 1 20 50 40 6o SAPH
g =3 il BLOWSTE I E \WATER CONTENTPERCENT
zZ|g DESCRIPTICN o |5 i Nk : WATER
e = 8 2 8 oermn | 21 & 140 b. hammer g WP e e W LEVEL
¥18 & 1z 2| £} %0inchdiop o 10 20 30 40 50
Cesl
— O Flush -~ l'ﬂ
0.0 Loose, madium clive-brown (5Y4/4), fine Monument = [
1 to ¢coarse SAND, soma cobbles. dry l ‘n -
Coﬂﬂﬂv——-a »‘
”~ -~
g l A »ﬁ-
. "~
2° PVC 1 “"
- '. - -
. "
~ ~
. ~
2.0 Loose, biownlsh-black (SYR2/) sitty, tine
s 1 medium SAND, some organic matarial, littia aa
) cobbles,dry
| 25| E 3.33-12 s1| 10 T _
Bentonite
S Chips -
- s
5 sol & 4-2-5 7| %0 [}
5.5 Loose, brownish-black {5YRA2/1) fine 1o
coarse SAND, trace fine gravel, wet
: g
g
-
£
- k)
@
s | 2
X
1 g 75| E 254 9 | 80 -
= 0.ce
PYC
:5 G:a;d;siESA_N-D ——————
+ Benlonits -
Chips ]
10
! ol E 10-% 1o N _
i 11.0 Very sol, olive-gray (5Y2) silly CLAY
and paal, moist -
L 12,5 —_
E = Environmental Sample
- 15 S = Stratigraphic Sample -

DRILL RIG: Mobile B.57

DRILUNG CONTRACTOR: HOLT DARILLING

DRILLER: Bii

Golder Associates

LOGGED: D. Crawiord
CHECKED: M, Lubrechl
DATE: 82391

912-1215/4447)



SHEET 1 OF 2
PROJECT: PRSVDRILLING! RECORD OF BOREHOLE #C-02B LI o
TACOMA . DATUM:
PROJECT NUMBER: 913-1215 BORING LOCATION: BORING DATE: 8/26/91
—
§ SOIL PROFILE SAMPLES PENET“;IO’O“":SF’EIS'?MCE PIEZOMETER
W@ 0 10 20 a0 40 go GRAFHIC
e 2 il - BLOWSIEN. t: VATER CONTENTPERCENT
|2 DESCRIPTION o & T - Nl & 7 WATER
e Z 1] < 8 DEPTH % 21 140 . hammar g Wpt o 1 Wi LEVEL
ol a9 2| £ | 20inchdep o 10 20 a0 40 50
o
° Moaument | » h:
R
Corcrele :ﬂ
1 5
g 2 PYC R —
- < Note: Install 12° 10 conduclive casing Be -
3 0.0-10.0, No samples collected 0.0 10.0. ‘
N g Sae C-024 for siratigraphy. "2_ B
| E = Environmental Sample Botehals
- 5 5 S = Stratigraphic Sample
- .‘; -
Banlonite
" Chips _
ﬂotsu;\de—_%
- ket
16 10.0 Very sol, alive-gray (5Y312) sity CLAY on |/, AR
with fittta peal, roist / wo| € 1001 1] 100 ‘I 25
X / s # -
i ? 125 € 01 1100 |
| / Benlonite__ |
Chipe
- 1% /
i / 150 E 011 2| 100 |
é h 18.0
i . X
?;, 18.0 Compact, brownish-black (SYR2/1), lina 17.5 g 9-3-8 "y 00
2 |wcoarse SAND, fittle sill, race fina graval, wel
[ E
&
20 | %
2
] £ 200{ E 13-4 7|00 -
g
| -
1 25| E 54.7 n| 7 | 0.0 Slated —
- 25
| 2501 € 0-12:17 291 75
7.5 Homing sands, o sample, retake samale | 3
| 2‘ 23.5‘%“"9 sands, no sarmpla, retake samole a5 2 E 432 5 0 .
____________ L
| 20.5 Finm, olive-gray (5Y172), ow plasticity,
Neilly CLAY stinger, wet 5| E 432 sias| W
29,0 Compaci, brownish-black (SYR2/1)
- 30 SAND, trace silt, wet
DRILLRIG: Mobile B-57 LOGGED: D. Crawlard
DRILUING CONTRACTOR; HOLT DRILLING . Golder Asso ciates CHMECKED: M. Lubtacht
DRILLER: Ril DATE: 1/15/02

913-1215




PROJECTE PRSIDRILLING/

TACOMA

PROJECT NUMBER: 913-1215

RECORD OF BOREHOLE #C-02B

BORING LOCATION:

SHEET 2 OF 2 _
DATUM:
BORING DATE: 8/26/91

PENETRATION AESISTANCE

s
) g SOM, PROFILE SAMALES gLowssFT i PIEZOMETER
o[ 0 W0 20 30 40 o SRAPHIC
o 3 Ml - sowsrsi |yl & “WATER CONTENTPERGENT
v, WATER CON
ElZ DESCRIPTION w |& el < TPE WATER
a o 8 é 8 CEPTH = o 140 b, hammer 8 Wp—o——————— Wl LEVEL
5218 g jas 2] £} 3s0inchdep ® 0 10 20 20 40
~ 30 - = .
g Compact, brownish-black {5YR 271}, SAND. swd ™ A
2 | rrace sit, wet 0| E 10-1 1 ] Lo
- E . ©.020 Slotied I R s
5 . PYC Saeen ~ o
cH o el
5 § Chips
-« | L — E L -
33.0 Very soft, oliva-gay {5Y3/2), silly CLAY, L 7/ 325| s 1.0-1 11 s0
| wal P D _
£nd of hole .
a5 —
40 _
| 45 —]
L. 50 —
- 55 ]
£ = Environmental Sample
- S = Stratigraphic Sample -
D = Duplicate Environmental Sample
- 60 —]

|

DRILLAIG: Mobils B-57
DRILUNG CONTRACTOR: HOLT DRILLING
DRILLER: Bill

Golder Associates

LOGGED: D. Crawtord

CHECKED: M, Lubracht

DATE: 11592

913-

1215



PROJECT: PRSUDRILLING/

RECORD OF BOREHOLE #C-03A

SHEET 1 _OF 1_

TACOMA DATUM:
PROJECT NUMBER: 913-1215 BORING LOCATION: BORING DATE: 8/23/91
o] PENETAATION RESISTANCE
o SOIL PROFILE SAMPLES BLOWSET B PIEZOMETER
R 10 20 30 40 sp GRAPHIC
Kla 2 il Blows/em. 1wk WATER éONTEN’tPEncém
E|Z DESCRIPTION & Wi 2 I} WATER
ElE 8 < 8 perm | 21 8 140 b. hammer a Wpp—————oc————A Wl LEVEL
218 89 21 &1 ooinchdop s 10 20 30 a0 50
- o o
0.0 Concrete g_'}. Monoment s g
et [ :4«
0.8 Looss, brownish-black {SYR2/1) sihy, fine GP s wt L
to madium sandy, line 1a coarse GRAVEL and Conciste =T, .
cobbles, dry P A
] ~ A~
25t f——— — — —* ———— — T ] [ |
2.5 Compact, medium ofiva-brown {§Y4/4], ' PVC —RRT™
fina 1o medium sandy, silly, line ta coarse 251} E 15.15-15 30 ] E h -
GRAVEL and cobbles, dry
Bentonil
4.0 Loose, brownish-black (5YR2/1), fina 10 5P or::: ] -
coarse SAND, trace silt, strong hydrocarbon s
odor, maist b
50
5.0 Same material, hydtecarbon sheen visible
on soilto 5.5° 50| E 3-4-§ 10 N
s
5 0.020" Sloted
L 3 PVC Scremn
L
£
=
4
&
~ 7.5 &
x
] g 750 E 4341 4
p
3 Sand -
i Bentonile g
Chipt —[R8]™
10 .
10.0] E 1-0-1 1 _
i 11.0 Very soft, olive-gray {5Y/2), sity CLAY, oL :1/
sama peat, maist A _
E£nd of hole
- 125 -
E = Environmental Sample i
- 15 S = Stratigraphic Sample ]

DRILLAIG: Wobile B-57

DHILLING CONTRACTOR: HOLT DRILLING
DRILLER: Bill

. Golder Associates

LOGGED: D. Ctawlord
CHECKED: M. Lubrecht

DATE: 1/15/92

913-1215




——

SHEET _1_ OF _1
PROJECT. PRSIDRILLING RECORD OF BOREHOLE #C-03B SLENS
TACOMA DATUM: -
PROJECT NUMBER: 913-1215 BORING LOCATION: BORING DATE: 8/26/91
g SOIL PROFILE SAMPLES PENETRATION RESISTANCE PIEZOMETER
B stowsFI B AR
il ) 20 3 40 50
w | = ) ELEV. | o BLOWS / 6 IN. 1 1 1 1
Llg x o N WATER CONTENTPERCENT WATER
e | = DESCRIPTION o 1o Bl w < W
= S 8 = 8 BEPTH = | W | 140 b, hammer g WP —————— = Wi LEVEL
wig 2 g3 21 & | 36chdrop & 0 20 30 40
Casdl
-0 Fueh | T 3
0.0 Concels Mowmea{h I
- 0.8 Loosa, brownish-biack (SYR2/1) silty, fine GP o |~ g
1o medium sandy GRAVEL, dey Gor L
3 -
] 5 l s '
@ T T — e e e T —F o o PVC - HHt—
. 2 | 2.5 Compact, brownish-black (SYR2/1} fine lo SP 3 i
g | coarse SAND, litie fing lo coarse gravel, molst . 25| E 8.9-8 17| o0 u I 8
° - $ 'l
- ES —H -]
2 Botrohole K H
2 2
T L | |
5 | § 3
g 5.0
@ 50| E 90 |} .
Beniorits |} 3
A Pl R :
3
B
| B B
8.0 Soft, dusky yellowish-brown {10YR2/2) PT 751 E 2-4-3 7 90 s &
PEAT and clay, moist s 10 il
8.5 Firm, medium olive-brown (5Y4/4) silly ML By
CLAY 1o CLAY, litle organic material, moist cL, E ;é,;__
— 10 % 3
100] E 1-0-1 i wcHd § k
I e <5
Batcheie g
i 1250 € 1:0-1 v e L g
] Bentorite__| 7
Crips §
- 18 < —
15.0 Graded 10 irace organic material
150 € 10-1 1] 0 h ]
§ B,
1 178
v
. 17.5 Loose, brownish-black (SYR2/1) fine to sp
5 | coarse SAND, trace fine 1o coarsa graval, wat 178! E §-1-3 4 75
! 2
E
. 8
G
- 20 5 - Heaving Sand
K 200| E 447 11| oo
g =
5
£
| -
i 25| E 11-10-8 18| 90 | 0027 Sioted
- 25
| 25.5 Soft, olivegray (SY3/2) sity CLAY, moist Q, 250] E §-3-4 7 B
26.0 Loosa, brownish-black {5YR2/1) tina to v
| eoarse SAND, wet
I 275| E 1-0-1 1
End of hole Senlonils
. =1
a0 E = Environmental Sample " : -
S = Stratigraphic Sample l l
DRILLRAIG: Mebile B-57 LOGGED: D, Crawlo:d
DRILUNG CONTRAGTOR: HOLT DRILLING . Golder Associates GHECKED: M. Lubrecht
DRILLER: Bill DATE: 11592

913-1215



}n?ernationalwlncorpnraied

PAGE 1 OF 1
FACILITY _PETROLEUM RECLAIMING SERVICE INCORPORA TEDOB # _00324-001-01 _ gomne WELL_SO44
LOCATION 3003 TA YLOR WAY AVE., FIFE WASHINGTON SURFACE ELEVATION
wm ——
START _10/18/96 1415 FINISH __10/18/96 1500 CASING ToP ELEVATION
. R == vy R
LOGGED BY p; JEWETT MONITORING DEVICE PID
SUBCONTRACTOR AND EQUIPMENT _CASCADE DRILLING, INC.; LIMITED ACCESS HoLLow STEM AUGER
M
COMMENTS
PENETRATION| S B = § 2 g .
RESULTS | &€ 32 . i o &8 22| Well Construction
23 QS |s|o Lithologic Description 3E o8 Schemoatic
aows, |Es|ag | £]5¢ 58 [3F
5"/5"/5" S & | 0uiq g S53 SIS
- 5 — 5
— 0 Silly Grovelly Sand (fi) — 0
IV, C
I L & S
8/9/3 % * 0 NS [ Sond, block, medium dense, medium to coorse grained, saturaled SPOf
55 for 6" [ o B No recovery
I 10 Silty Clay, brown to g'roy, intermixed with peat/arganics, very soft, plostic, E%Z_ 10
2/3/2 * 0 NS | soturoted CL-ML B
B e B s e | :
- Boring terminoted ot 11.5 feet, [~
- Groundwater encountered ot approximately 3 feet during drilling. -
L Boring converted to o groundwater monitoring well on 10/18/96. I
15 15
20 20
I 25 L 25
1 ]
m g:éirlgzgenenél.;rf,/;%og/c v %_ggngyaé%ﬁll;gvel at / gmduh‘tona/ . Concrete (’.‘(ojéigdo g/n,ﬁ,w
=20 Preserved Somple Y Stotic Groundwater Leve/ ~ 2ALde: | Silica Sond Casing
een Detecte ) ontoe =] 2" P
e rony 3 o s S,
Somple Submitted \pproximotely = 0sing
* for Loboratory NT Not Tested =1 (0.010 slots)
Analysis (2.5Y 4/2) Munsell (1990) Soil Color Chorts Contact @P Lnd Cop ]

DWG: M324102L




Boring & Well Construction Log

Kennedy/Jenks/Chilton

2—inch sch. 40 PVC FROM 2.0 5.5 ¢

BORIG LOCATION ATOCHEM  TACOMA WA SHINGTON Boring/Wsell Name K— 2755

DAILLING COMPANY PACIFIC TESTING ‘LAB. DRRLER ) £ Projeot Name ATOCHEM

bawme wemoo  HOLLOW STEM AUGER o o} 372 3 INCH | project Number 886067.03,/P9BLO17
ISOLATION cASHE [ / A FROM e FT. I TEVATON AND DATON ToIR, oep

BLAHK CASING SEE NOTE 2 19.5 FEET

DATE STARTED 7/1 2/89 DATE CDHPLETED7/12/89

PEITORRTED S48 9 —inch PVC(0.01" slot size) a5 9.5 " umo wa REWIL 0 o8 ET L
SIE A0 TWE OF PR A\ 0 90 /40 SILICA SAND 4.0 10,0 T [T s
SEA. BENTONITE CHIPS ) ROM 3 5 1040 F* | SAdrne mEmGDS Wil COMPLETION
CI SURFACE HOUSING
@ ATTAPULGITE SLURRY mou g5 35 r |SEE NOTE 3 ¢ s e
S‘::OL::T RESIST WELL CONSTRUGTION L;‘SO(ES piTHOLOGY] CcoLOR SAMPLE DESCRIPTION AHD DRULING REMARKS
pEPIH_| (FEET) {lwomn 1)) e o
o5 P T 141 ow P52 | BASE ROCK (WELL GRADED GRAVEL) o
- 20 — had +1 3 T > -
0.0} 1. POORLY GRADED GRAVEL WITH SILT
i i ~ AND SAND
L |03 4L 2 - A
6 A | lgp/ ; Moderate brown to light brown, 607%
35 P i I = i~inch diameter, 25% medium
0.31 s gm gravel to J—inch diameter,
R 4 <14 4 o fine sond, 15% silt, ioose to dense,
i 1.0 ¢ | : | aNE moist tc wet.
6 r -
- i N N L.
| 1.0} 1 .
3 N B 9.5
- 8 —_ - -
0|19 § sm SILTY SAND
1.5 3 - <4 ¢l - With interbedded silty gravel and siity
8 : 5 . | . clog layers, dark yellowish brown
i 151 1 | | i N with black mottling, loose, wet. 12.0°
! R 1 | SITY LAY
191 1 sm With sandy silt interbeds, dark yallowish
—15 15 3 7 ~ brown to olive gray, medium stiff to
- . S | . - stiff, moist to wet.
R 8 ] . L
! 1.5 T | “ ’ 7.8
15 }g sp POORLY GRADED SAND WITH SILT
i : 18 . 4 s - With siltg interbeds, olive gray to
90 ] i A\reddish tack, medium to fine sand. wet.
19.5
- - - - NOTES:
- 8 . - 1. A pilot boring was drilled to
. J J L 19,5 feet below ground surfoce
B B _  to determine the lithologic conditions
ond backfilled with attapuigite slurry.
B i R 2. Top of casing elevation is 25.12
. i i i feet. Boring elevation is 24.45
] i | ! feet.
| _ _ 3. K-27SS was sampled with a 2.5-inch
i R ) i split spoon sampler from 0 to 19.5
i i i ] feet.




APPENDIX B
TEST PIT LOGS

Remedial Investigation Report
Petroleum Reclaiming Service, Inc.
3003 Taylor Way

Tacoma, Washington

SECOR PN: 00324-001-01
October 2, 1996



TEST PIT LOG TP-101

Water Content H-Nu Depth  SOIL DESCRIPTIONS
Sample * inPercent (ppm) in feet Ground Surface Elevation in Feet 0.0
0

] ]
101A H 1 1.0 i (dense), damp, light brown, éilty to very silty, gravelly, poorly graded,
~ medium and coarse sand
-4 (dense), gray, gravelly, very silty-clayed sand
2.0 |
] (loose), damp, brown, gravelly, silty, poorly graded, medium and
. coarss sand
1018 Q 15,40
101C E3 (7] 4.0 ;
Q ] (loose), damp, black, slightly silty, poorly graded, medium and
0 . coarse sand
1010 10 5.0
— BOTTOM OF TEST PIT 5.0 FEET
] Completed 1017/92
L 6.0 —

1. Soit dascriptions and stratum lines are interpretive, and actual changes may be gradual,
2 Groundwater condiions, i indicated, are at time of excavation. Condilions may vary with time.
{ }=Density not based on blow counls

Environmental PROJECT LOCATION:
Engineering & Petroleum Reclaiming Service, Inc.
‘ / Consulting, inc. Tacoma, WA |

PROJECT NO: __3921




TEST PIT LOG TP-102

Water Content H-Nu Depth  SOIL DESCRIPTIONS
Sample inPercent (ppm) infeet Ground Surface Elevation in Faet 0.0
0

1024 B 1 1.0 —
] (loose to dense), damp, brown-gray, silty, gravelly, moderately graded,
—] fine to coarse sand
—] (dense), damp, black-gray, gravelly, very silty to clayey, poorly graded,
- medium and coarse sand
2.0 —
028 B
1028 BB 1 4o
102C BB o ] (loose), damp, black, slighty siity, poorly graded, medium and coarse sand
-] BOTTOM OF TEST PIT 4.0 FEET
T Completed 1017192
5.0 —
— 8.0 —
1. Soil descriptions and stratum Bnes are inlerpretive, and aclual changes may ba gradual.
2. Groundwater conditions, # indicated, are at time of excavatin, Condittons may vary with tima.
()= Density not based on blow counts
Environmental PROJECT LOCATION:
Engineering & Fetroleum Reclaiming Service, Ihe.
Tacoma, WA

Consulting, Inc.

PROJECT NO: __ 3921




TEST PIT LOG TP-103

Water Content H-Nu Depth  SOIL DESCRIPTIONS

Sample inPercent (ppm} Infeet Ground Surface Elavation in Feet 0.0
= 0
103A # LA (loose to dense), damp, brown, gravelly, brown, tioderately graded,
o medium and coarse sand
] (loose), damp, brown to black, slightly graveily, silty, poorly graded,
a medivm and coarse sand
2.0
] (dense), moist, gray, gravelly, very silty sand
1038 -
& " 50—
| (loose), damp, black-brown, slightly silty, moderately graded, medium
_ and coarse sand
4.0
] BOTIOM OF TEST PIT 4.0 FEET
i Completed 107192
5.0~
— 6.0 —
1. Soil descriptions and stratum fines are interprative, and actual changes may be gradual.
2. Groundwater conditiens, i indicated, are a! time of excavation, Conditions may vary with time.
{ )= Density not based on blow counts
Environmental PROJECT LOCATION:
Engineering & Petroleum Reclaiming Service, Inc.
Tacoma, WA

Consulting, Inc.

PROJECT NO: __ 39211




TEST PIT LOG TP-104

Water Content H-Nu  Depth

SOIL DESCRIPTIONS

Sample  inPercent ({ppm} infest Ground Surface Elevation in Feet 0.0
0

—‘ p—
1044 E 1 1.0 7
] (dense) brown-gray alternating layers, slighty sandy to clayey-silty gravel
2.0 -
104B F 1.5 1.0 ]
| (loose), moist, black, slightly silty, poorly graded, medium and coarse sand
] BOTIOM OF TEST PIT 3.8 FEET
4.0 Completed 10/17/92
P
5.0
— 6.0 —
1. Soil descriptions and stratum lines are interpretive, and actuaf changes may te gradual.
5 Groundwater condiions, 1 indicated, are at time of excavation. Conditions may vary with time.
{ ) =Donsity not based on blow counts :
r Environmental PROJECT LOCATION:
| S Engineering & Fetroleum Reclaiming Service, Inc.
- Consulting, Inc. Tacoma, WA
TR FRRHA ) A Ch S

PROJECT NO: __ 39211




TEST PIT LOG TP-105

Water Content H-Nu Depth  SOIL DESCRIPTIONS
Sample  inPercent (ppm) infeet Ground Surtace Elevation in Feet 0.0
o

-

105A P 1 1.0

clao s bt ey

(loose), moist. to damp, light brown, siity, poorly graded, medium and
coarse sand

(dense), moist, gray, very silty, medium and coarse sand

058
! A T a0

NI N N A A T O A A B A

4.0
(loose), maist, black, slightly silty, poorly graded, mediutn sand
] BOTTOM OF TEST PIT 4.6 FEET
] Completed 1ONT7/92
5.0 —
— 6.0—
1, Soil descriptions and stratum lings are interpretive, and actual changes may be gradual.
2. Groundwater conditions, if indicated, are at time of excavation. Conditions may vary wilh time.
()= Density not based on blow counts '
Environmental PROJECT LOCATION:
Engmeering & Petroleum Reclaiming Service, Inc.
Tacoma, WA

' Consulting, Inc.

PROJECT NO: __ 3921




TEST PIT LOG TP-106

Water Content H-Nu Depth  SOIL DESCRIPTIONS

Sample  inPercent {ppm) infest Ground Surface Elevation in Feet 0.0
o 0

1064 ﬁ 1 45

(loose), damp to wet, light brown, slighty silty, gravelly, poorly graded,
medium and coarse sand

RN RN N N NN R

2.0
1068 E 5
! 3.0 —
7 {loose), damp, black, slightly slighty silty, poorly graded, medium and
- coarse sand
4.0
BOTIOM OF TEST PIT 4.0 FEET
Completed 1017/92
5.0

Lol Lol tolg et bl

[

1. Soil descriptiens and stratum fines afe kugrpretive, and actual changes may be gradual.
2. Groundwater conditions, i indicated, are at time of excavation. Condilions may vary with time.
{ )= Density nol based on blow counts

Environmental PROJECT LOCATION:
Engineering & Petroleum Reclaimina Service, Inc.
Consulting, Inc. Tacoma, WA

PROJECT NO: __ 39211




TEST PIT LOG TP-107

Water Content H-Nu Depth  SOIL DESCRIPTIONS

Sample  in Percent (ppm) infeet Ground Surface Elevation in Feet 0.0
0

107A gl T o
] (loose to dense), damp, brown-gray, silty, gravelly, moderately graded,
_) fine to coarss sand
{dense), damp, black-gray, gravelly, very siity to clayey, poorly graded,
- medium and coarse sand
2.0
1078 BB 1 g0
. (loose), damp, black, slightly silty, poorly graded, medium and coaree sand
] BOTTOM OF TEST PIT 3.4 FEET
- Completed 1017/92
4.0
5.0 —
— 6.0 —
1. Soif descriplions and stratum lines ate interpretive, and aclual changes may be gradual.
2. Groundwaler conditions, f indicated, are al lime of excavation. Conditfens may vary with time.
(Y= Density not based on blow counts
p— .
. Environmental PROJECT LOCATION: -
W — Engineering & Fetroleum Reclaiming Service, Inc.
L L_\_/ Consulting, Inc. Tacoma, WA
AR ALY LAy P ROJ ECT NO M A921




TEST PIT LOG TP-108

Water Content H-Nu Depth  SOIL DESCRIPTIONS

Sampla  inPercent  (ppm) infest Ground Surface Elevation in Feet 0.0
] 0
108A 1 40
T (loose), moist to damp, light brown, silty, poorly graded, medium
| and coarse sandy gravel
2.0~
1086 g4 1 7]
3.0 -
4.0 .
R (loose), moist, black, sandy peat
i BOTTOM OF TEST PIT 4.2 FEET
] Completed 10/17/92
5.0 —
— 6.0 —
1. Soil descriptions and stratum lines are inlerpretive, and actual changes may be graduat.
2. Groundwater conditlons, f indicated, are at ime of excavation. Conditions may vary with time.
{ )= Density not based on blow counts -
Environmental PROJECT LOCATION:
Engineering & Petroleum Reclaiming Service, he.
Tacoma, WA

Consulting, Inc.

PROJECT NO: __ 3921




TEST PIT LOG TP-109 ;

Water Content H-Nu Depth  SOIL DESCRIPTIONS
Sample  inPercent {ppm} inteet Ground Surface Elevation in Feet 0.0

2 .
1094 8 4,
] (dense), damp, brown, silty to very silty, gravelly, moderately graded,
| medium to coarse sand
2.0~
o (dense), damp, gray, very gravelly, very silty to clayey sand
1098 B8 10 2.0 _]
109C B 10,7
i (loose to dense), damp, silty, poorly graded, fine and medium sand
5.0
] BOTTOM OF TEST PIT 5.0 FEET
7 WATER IN TEST PIT AT 5.0 FEET
. Completed 1017192
- 6.0
§. Soil descriptions and stratum lines are Interpretive, and actual changes may bo gradual.
2, Groundwater condilions,  indicated, are at fime of excavation, Condiions may vary withtime.
{ )= Density not based on blow counts
p— .
Environmental PROJECT LOCATION:
e Engineering & | Petroleum Reclaiming Service, Inc.
Consulting, Inc. Tacoma, WA
PROJECT NO: _ 5921




TEST PIT LOG TP-110

Water Content H-Nu Depth  SOIL DESCRIPTIONS

Sample  inPercent (ppm) infest Ground Surface Elevation in Feet 0.0
] 0
110A B3 1 10 R .
~ (loose), damp to wet, dark brown, siity, gravelly, poorly graded, medium
—] and coarse sand
2.0—
N {loose), damp, dark brown, slightly siity to silty, moderately graded, fine
] to medium sand
1108 B3 1 B
3.0
4.0 - (loose}, damp, brown, slightly silty, poorly graded, medium and coarse sand
] BOTTOM OF TEST PIT 4.1 FEET
] Completed 10A7/92
5.0 7
— 8.0~
1. Soil dascriptions and stratum lines are interpeative, and actual changes may be gradual.
2. Groundwater conditions, i indicated, are at ifme of excavation, Gonditions raay vary with time.
{ )= Density not based on blow counis -
Environmental PROJECT LOCATION:
Engjneering & Fetroleum Reclaiming Service, Inc.
Consulting, Inc. Tacoma, WA

PROJECT NO: __ 39211




APPENDIX C
SHALLOW SOIL BORING LOGS

Remedial Investigation Report
Petroleum Reclaiming Service, Inc.
3003 Taylor Way

Tacoma, Washington

SECOR PN: 00324-001-01
October 2, 1996



BOREHOLE NO.111, GEOLOGIC LOG

WELL LOCATION

Loading Area

DRILLING METHOD

ELEVATION (Top of Casing)
WATER LEVEL BELOW GROUND SURFACE
DRILLING CONTRACTOR __FRSI

SURFACE ELEVATION __ 0.0 feet

START DATE 1/7/92
FINISH DATE w792

Power Auger

SAMPLING METHOD Hand Auger

SAMPLE BOREHOLE
£ s 2
— Ea
Tz | & s | = |58 GEOLOGIC LOG
E Ef el =2 E 29 & DESCRIPTION
8| e|lg|8iz|o
dla|d]|=x
— Concrete —
1.0 — — 1.0
: Undifferentiated soil :
(loose), moist to wet, slightly silty, -2
N/AHTIA| 6 | SM poorly graded, medium and coarse |
sand
3.0— — 3.0
4.0 — — 4.0
5.0 — — 5.0
| 1. Soi dascriptions and stratum lines are interpretive,
and actuaé changes may be gradual.
— 2. Greundwaier condilions, if indicated, are at lime of excavation,
Canditions may vay with time.
—] ()= Density not based op blow counts
N/A = Not applicable
T— p— 2
Environmental PROJECT LOCATION:
N - Engineering & Petroleum Reclaiming Service, Ine,
| I - Consulting, Inc. . Tacoma, WA
R s ke PROJECT NO: __ 3921




BOREHOLE NO.112, GEOLOGIC LOG

WELL LOCATION Loading Area
ELEVATION (Top of Casing) SURFACE ELEVATION __ 0.0 feet
. WATER LEVEL BELOW GROUND SURFACE START DATE 1/7/92
DRILLING CONTRACTOR __PRSI FINISH DATE n/7/92
DRILLING METHOD Power Auger SAMPLING METHOD Hand Auger
SAMPLE BOREHOLE
= ]
L | B e _
T |5 s | = |58 GEOLOGIC LOG
E|E] ] 2] &2 & DESCRIPTION
L |a| | 2] i3>
i a g [y P =
fn) £ 2 E =z |©
& o @ T
] Concrete |
1.0 — 1.0
. Undifferentiated soll —
2.0 — 2.0
(loose), damp, black, poorly graded, |~
N/A[tZAl 1) PT medium and coarse sandy peat —

4.0 —

5.0 —

— 5.0

1. Soil descriptions and stralum lines ara intarpretive,
and actual changes may be gradual,
2. Groundwaler conditions, if indicated, are at time of excavation.
Conditions may vaty with time.
{ )= Density nol based on blow counts
N/A = Not appficable

20

Environmental PROJECT LOCATION:
Engineering & Petroleum Reclaiming Service, Inc.
Consuiting, Inc. Tacomsz, WA

PROJECT NO: __ 3921




BOREHOLE NO.113, GEOLOGIC LOG

WELL LOCATION Tank Farm A
ELEVATION (Top of Casing) SURFACE ELEVATION __0.0 feet
WATER LEVEL BELOW GROUND SURFACE __ 2.0 fect START DATE 1W7ige
DRILLING CONTRACTOR __PRSI FINISH DATE /7792
DRILLING METHCD Power Auger SAMPLING METHOD Shelby Tube
SAMPLE BOREHOLE
= 5
W =
- | 5 s | = tas GEOLOGIC LOG
ElE] 2|2 g a? & DESCRIPTION
w | 2] 2le| 3|8
(=] E o g =z |©
5] 4] o 0
w ' (73] x
o Concrete [
1.0 — Undifferentiated soll L. 1.0
(loose), wet, gray, very silty, fineto
N/ABAL 1 |SM|  medium, poorly graded sand - -
2.0 petro[sum product visible 20
: B \V4
3.0 - 3.0
: Petroleum produc;t: visible in soil :
4.0 — . 4.0
: Petroleum product visible in soil B
5,0 — 5.0

1. Soil descriptions and stratum lines are interpretive,
and actual changes may be gradual.
2. Groundwater conditions, if indicated, are at time of excavation.
Conditions may vary wilh timo.
{ )= Density not based on blew counts
N/A = Not applicable

T

Environmental PROJECT LOCATION:
Engineering & Petroleum Reclaiming Service, Inc.
/ Consulting, Inc. Tacoma, WA

PROJECT NO: _ 5921




BOREHOLE NO.114, GEOLOGIC LOG
WELL LOCATION West of Laboratory
ELEVATION (Top of Casing) SURFAGE ELEVATION __0.0 feet
WATER LEVEL BELOW GROUND SURFACE START DATE Nn/7/92
DRILLING CONTRACGTOR ___FRO! FINISH DATE W7I92
DRILLING METHOD Fower Auger SAMPLING METHOD Hand Auger
SAMPLE BOREHOLE
£ S
U @ T
= | § R GEOLOGIC LOG
ElE e | 2] 8|8 & DESCRIPTION
il I - S - e
(o) = 8 £l = |©
& o & i
1.0 — Undifferentiated soil 1.0
— 2.0
(loose), damp to wet, light brown, |
N/A[4Al 1 [8M|  silty, poorly graded, fine and coarse
sand [
— 3.0
4.0 — — 4.0
5.0 — — 5.0
— 1. Soil descriptions and stralum lines are imesprotive,
and agtual changes may be gradual.
] 2. Grouadwater conditions, if indicated, are at time of axcavation.
Conditions may vary with time.
— { )= Density not based on blow counts
WA = Not applicable
AN PR -
Environmental PROJECT LOCATION:
e Engineering & Petroleum Reclaiming Service, Inc.
- Consulting, Inc. Tacoma, WA
Sl PROJECT NO: _ 2921




BOREHOLE NO.115, GEOLOGIC LOG

WELL LOCATION Tank Farm B

ELEVATION (Top of Casing)

SURFACE ELEVATION _Q.0 feet

WATER LEVEL BELOW GROUND SURFACE __1.7/ feet

START DATE W2

DRILLING CONTRACTOR __PRSI

FINISH DATE W7/92

DRILLING METHOD Fower Auger SAMPLING METHOD Shelby Tube
SAMPLE BOREHOLE
= 5
w | g T~
T |5 s | = 139 GEOLOGIC LOG
= | El | 2] 5§12 & DESCRIPTION
Loy L] 2| &|3"
w . 5 =% = =
ale|g|E|=1°
[0 o 3] x
e Concrete |
1.0 — 1,0
: Undifferentiated soll ___
B B YV
2.0 (lcose), wet, light gray, silty to very 2.0
115A| 1 [SM| siity, gravely, poorly graded, medium [~
and coarse sand -
3.0 — 3.0
4.0 — — 4.0
5.0 — — 5.0

1, Soil descriptions and stratum lings are interpretive,
and actual changes may be gradual.
2. Groundwater conditions, if indicated, are at time of excavation.
Conditions may vary with time.
{ )=Density not based o blow ceunts
N/A = Not applicable

Environmental
nnl Engineering &
Consulting, Inc.

PROJECT LOCATION:
Petroleum Reclaiming Service, [ne.

Tacoma, WA

PROJECT NO: 39211




BOREHOLE NO.117, GEOLOGIC LOG

WELL LOCATION Loading Area
ELEVATION (Top of Casing) SURFACE ELEVATION __0.0 feet
~ WATER LEVEL BELOW GROUND SURFACE START DATE W7/92
DRILLING CONTRACTOR __PRS! FINISH DATE W92
DRILLING METHOD Power Auger SAMPLING METHOD Hang Auger
SAMPLE BOREHOLE
= 5
w | g 2
- | § s | = |35 GEOLOGIC LOG
ElEle| 2§98 & DESCRIPTION
0. @ ° @ a | 3=
ul o 3 o = @
ot el gl E|=
w o )] T
] Concrete "
1.0 — 1.0
] Undifferentiated soil B
2.0 — 2.0
(loose), moist, black, silty, poorly [
N/A7A) 3 |SM graded, medium and coarse sand —3.0
4.0 — 4.0
5.0 5.0

1. Soil descriptions and stratem lines are inlerpretive,
and actual changes may be gradual,

2. Groundwaler canditions, f indicated, are at time of axcavatien.
Conditions may vaty with tima.

()= Densily not based on blow counts

N/A = Not applicabla

Environmental PROJECT LOCATION:
Engineering & Petroleum Reclaiming Service, inc.
Consulting, Inc. Tacoma, WA

PROJECT NO: _ 39211




BOREHOLE NO.118, GEOLOGIC LOG
WELL LOCATION Loading Area
ELEVATION (Top of Casing) SURFACE ELEVATION __Q.0 feet
WATER LEVEL BELOW GROUND SURFACE START DATE 19/7/92
DRILLING CONTRACTOR __FPRS! FINISH DATE 7192
DRILLING METHOD Fower Auger SAMPLING METHOD Hand Auger
SAMPLE BOREHOLE
£ I3 :
L g =P
= |5 s | = |38 GEOLOGIC LOG
IE El e =2 é -3 & DESCRIPTION
w 3|z |8
alel 81 512|°
w o w I
- Concrete —
— |
1.0 - — 1.0
N Undifferentiated soil B
118 A Undifferentiated soil and wooed - %%3%
chips - drilling refusal | 50
3.0 — — 3.0
4.0 — r— 4.0
5.0 — — 5.0
] 1. Soil descriptions and stratum lings are interpretive,
and aclual changes may be gradual.
—_ 2. Groundwater conditions, T indicated, are at fime of excavation.
Conditions may vary with time.
—] { )= Densily not based on blow counts
N/A = Not applicable
U g— »
Environmental 'PROJECT LOCATION:
s S Engineering & Fetroleum Reclaiming Service, Inc.
il Consulting, Inc. Tacoma, WA
PROJECT NO: 3921




BOREHOLE NO.119, GEOLOGIC LOG

Ta nk‘Farm A

WELL LOCATICN
ELEVATION (Top of Casing) SURFAGE ELEVATION __Q.0 feet
. WATER LEVEL BELOW GROUND SURFACE __2:4 feet START DATE n/7/92.
DRILLING CONTRACTOR __FRSI FINISH DATE N/7/92
DRILLING METHOD Power Auger SAMPLING METHOD Hand Auger
SAMPLE BOREHOLE
E I3 3
= |3 =58 GEOLOGIC LOG
E 1 E]l el 2] § 1|2 & DESCRIPTION
o ¥ 52
& : o & o
1 &, 1 . 5 5
QlElL g E|=
[2] o o x
. Concrete B
1.0 — 1.0
B Undifferentiated soil B
(loose), wet, black, slightly silty, 2.0
1138 11 | 5M poorly graded sand " |
3.0 — 3.0
4.0 — — 4.0
5.0 — — 5.0
_ 1. Soil descriptions and stratum lines are intespretive,
and actual changes may be gradual.
] 2. Groundwater conditions, il indicated, afe at time of excavation.
Conditioas may vary with tima.
— { )= Density not based on blow counis
N/A = Not applicable
P PR "
Environmental PROJECT LOCATION:
T Engineering & Petroleum Reclaiming Service, Inc.
Consulting, Inc. Tacoma, WA

PROJECT NO: ___ 59211




BOREHOLE NO.120, GEOLOGIC LOG

WELL LOCATION Tank Farm A
ELEVATION (Top of Casing) : SURFACE ELEVATION __0.0 feet
. WATER LEVEL BELOW GROUND SURFACE __ 21 fect START DATE W7/92
DRILLING CONTRACTOR __FRSl FINISH DATE n/7/92
DRILLING METHOD Fower Auger SAMPLING METHOD Hand Auger
SAMPLE 1 BOREHOLE
E = 3
L | g Em
T |5 s | =128 GEOLOGIC LOG
= E| ] Z E a® & DESCRIPTION
& o) L | 2| 23"
U.I [+ % 3 [= N o [y
(=) £ 3 E| 2 |9
[ [y ] ¥
[7)] [a g W pa d
N Concrete B
1.0 — Undifferentiated soil — 1.0
(loose), damp, slightly silty to silty, |
120 SM| poorly graded, medium and coarse =
2.0 A sand - petroleum product onwater |20
_ — A4
N Undifferentiated soil i
3.0 — - 3.0
(loose), wet, black, slightly silty, B
N/A{120 SM poorly graded, medium and coarse I~
B sand .
— 4.0
5.0 — -~ 5.0
| 1. Soil desctiptions and stratum lines are interprative,
and actual changes may be gradual.
—] 2. Groundwater conditions, if indicated, are at time of excavaltion.
Conditions may vary with tine.
— ()= Density not based on blow counts
N/A = Not applicable

Environmental PROJECT LOCATION:
Engineering & Petroleum Reclaiming Service, Ihc.
Consulting, Inc. Tacoma, WA

PROJECT NO: __ 35921




BOREHOLE NO.121, GEOLOGIC LOG

WELL LOCATION
ELEVATION (Top of Casing)
_ WATER LEVEL BELOW GROUND SURFACE __2.5 feet
DRILLING CONTRACTOR __FPRSI FINISH DATE 11/7/92

‘mm&mA

SURFACE ELEVATION __ 0.0 feet,
STARAT DATE 117192

DRILLING METHOD Fower Auger SAMPLING METHOD Shelby Tube
SAMPLE B BOREHOLE
£ g
- | 5 sl =las GEOLOGIC LOG
=l 2] |2 % a9 & DESCRIPTION
w 2] z|2| 3|8
ol El g B2
& o o | T
—1 Concrete —
7 Undifferentiated soil -
1.0 — — 1.0
(loose), damp, biack, slightly silty, B
121 | 40 |sm|  poorly graded, medium and coarse |
A sand —
— 2.0
1211 1 |sm (loose), wet, slightly silty, poorly | Y4
B graded, medium and coaree sand 40
4.0 — — 4.0
5.0 — — 5.0
] 1. Soil descriptions and stratum lines are interpretive,
and actual changes may be gradual.
- 2. Groundwater conditions, if indicated, are al time of excavation.
Conditions may vary with time.
— {  ¥="Density not based on blow counts
N/A = Not applicable
e Jeb— "
Environmental PROJECT LOCATION:
o he— Engineering & Fetroleum Reclaiming Service, Inc.
- Consulting, Inc. Tacoma, WA
ek PROJECT NO: _ 59211




BOREHOLE NO.122, GEOLOGIC LOG

WELL LOCATION

Loading Area

EL.EVATION (Top of Casing)
 WATER LEVEL BELOW GROUND SURFACE __ 2.6 feet
DRILLING CONTRACTOR __FRE!

SURFACE ELEVATION __0Q.0 feet

START DATE W7oz

FINISH DATE W7/92

/ Consulting, Inc.

DRILLING METHOD Power Auger SAMPLING METHOD Hand Auger
BOREHOLE
I3 3
‘l.‘.l:’ [ =¥ry
- | 5 s | = |33 GEOLOGIC LOG
ElS) |2 5§83 & DESCRIPTION
@ o] —
1T} = = = ~ {9
dlelg|elz)
S|l | &=
Cancrete —
— 1.0
Undifferentiated soll —
— 2.0
(loose), wet, black, slightly silty, - v
7 |SM| poorly graded, medium and coarse
sand [
— 3.0
— 4.0
— 5.0
1. Soil descriptions and stratum lines are interpretive,
and actual changes may be gradual.
2. Groundwater condttions, il indicaled, ara at time of excavatioa,
Conditicns may vary with lime. -
{ )= Densily not based on biow counts
/A = Not applicable
Environmental PROJECT LOCATION:
Engineering & Fetroleum Reclaiming Service, Inc.
Tacoma, WA

PROJECT NO: _ 5921




BOREHOLE NO.123, GEOLOGIC LOG

WELL LOCATION
ELEVATION {Top of Casing)
. WATER LEVEL BELOW GROUND SURFACE __2.0 feet
DRILLING CONTRACTOR __PRSI

Between Laboratory and Boilerroem

SURFACE ELEVATION __0.0 feet

START DATE 13/7/92

FINISH DATE 792

DRILLING METHOD Hand Auger SAMPLING METHGD Shelby Tube
i~ SAMPLE B BOREHOLE
E s 5
- |5 sl =133 GEOLOGIC LOG
AR Et a9 & DESCRIPTION
w3zl 318"

ol el g E|Z1°
Al | sl T
1.0 — Undifferentiated soil 1.0
Q0 -
2 (loose) lightly sil z ®v
oose), moist, slightly silty, poorly —
N/A 1%5 30 | M graded, medivm and coarse sand -
3.0 — — 3.0
4,0 — — 4.0
5.0 — — 5.0

1. Soif descriptions arxl stratum lines are interpretive,
and actuat changes may be gradual.

2. Groundwater conditions, i indicated, are at fime of excavation.
Conditions may vary with tims.

{ )= Dansity not based on tlow counts
NA = Not applicable

Environmental
Engineering &
Consulting, Inc. -

PROJECT LOCATION:

Petroleum Reclaiming Service, Inc.
Tacoma, WA

PROJECT NO: __ 59211




BOREHOLE NO.124, GEOLOGIC LOG

124

20| SP (loose), damp, black, slightly silty,
gravelly, poorly graded, medium and
coarse sand

WELL LOCATION Loading Area
ELEVATION {Top of Casing} SURFACE ELEVATION 0.0 feet
. WATER LEVEL BELOW GROUND SURFACE START DATE 17192
DRILLING CONTRACTOR __PRS FINISH DATE 14/7/92
DRILLING METHOD Fower Auger SAMPLING METHOD Shely Tube
SAMPLE BOREHOLE
e .
Lisg T
|5 s | =238 GEOLOGIC LOG
FlE|l | 2| B9 & DESCRIPTION
L le| S|l 2| &i3=
w . g . 5 6
alE| gl E| =
w0 s N X
1.0 — Undifferentiated soil 1.0
— 2.0

5.0

1. Soit descriptiens and stratum fnes are interpretive,
and actual changes may be gradual,
2, Groundwater conditions, il indicated, are at time of excavation.
Conditions may vary with time.
{ )= Density not based on blow counts
N/A = Not applicable

Environmental PROJECT LOCATION:
Engineering & Petroleum Reclaiming Service, lnc.

Consulting, Inc. Tacoma, WA

PROJECT NO:

29211




BOREHOLE NO.125, GEOLOGIC LOG

WELL LOGATION

Tank Farm B

ELEVATION (Top of Casing)

SURFACE ELEVATION __0.0 feet

WATER LEVEL BELOW GROUND SURFACE START DATE 1W/7/92.
DRILLING CONTRACTOR __PRS! FINISH DATE /792
DRILLING METHOD Jack-hammer SAMPLING METHOD Hand Auger
SAMPLE BOREHOLE
E = 3
L |3 5
T | S S O 01 GEOLOGIC LOG
E £ e | = E‘L g% & DESCRIPTION
wld|z| 8| 3|8
] E I+3 & = |©
i € ] v
1)) 04 w I
- Concrete - Bottom
of sump
1.0 — — 1.0
: : Bottom of
concrete
2.0 Undifferentiated soil —2.0
125| 1 [GM| (dense), damp to wet, gray-brown, |
A very silty, sandy, poorly graded,
gravelly — 3.0
4.0 — — 4.0
5.0 — — 5.0
1 1. Soil desceiptions and stratum lines are interpretive,
and actuaf changes may be gradual,
— 2. Groundwater conditions, if indicated, are at time of excavation.
Conditions may vary with time.
] { }=Density not based on blow counts
NA = Not applicable
B | u
Environmental PROJECT LOCATION:
— Engineering_ & Fetroleum Reclaiming Service, Ihg.
Consulting, Inc. _Tacoma, WA
: = PROJECT NO: 2921




APPENDIX F

605 11™ Ave. SE, Suite 201 * Olympia, WA * 98501
Phone: 360-352-9835 « Fax: 360-352-8164 * Email: admin@aegwa.com



. TABLE 7a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)
RESULTS IN ug/L (ppb)

GROUNDWATER MONITORING WELL REGULATORY CLEANUP LEVELS
MTCA METHOD B
SAMPLE SO1A CO3A MTCA' METHOD B? NON-
ANALYTE DATE SO1A DUP S0OZA CO1A CO2A CO03A_ | CO3AD pup K275S | METHOD Aj CARCINOGENIC| CARCINOGENIC
Chleromethane 9-81 (10} . (109 (10) (10) (10) - - - - 3.37 -
6-92 (20) -- (20) (20) (20} {20) (20} - -
9-92 (20} (20) (20) (20) (20) (20) - - -
12-92 (20) - (20) (20) (20) (20) — (20) (20}
Bromomethane 9-91 (10) — (10) (10} {10) {10 - - - - - 11.2
6-92 (20) - (20} (20) (20) (20) (20) - -
9-92 (20) (20} (20) (20} 2m {20) - - -
12-92 (20} - (20) (20) (20} (20) - (20) 20
" Vinyl Chicride 9-91 150 - (10) 200 (10} (1o - o - 0.2 0.023 -
' 6-92 190 - (20} 91 (20) (20) (20) - -
9-92 120 110° (20) 2.0 (20} (20} - - -
12-92 32 - (20} 54 (20) (20) - (20) (20)
Chloreethane 8-91 (10) - (10) (10} (10 {10) - - - - - -
6-92 (20) - (20} (20} (20) (20) (20) - -
9-892 (20) (20) (20) 6.4 (20) (20) - - -
12-92 (20) - {20) 14 (20} (20) - (20) (20)
Methylene Chieride 9-91 (5) — (5) (5) (5} (8) - -- - 5.0 - -
6-92 (50} - (10} (10} (10} (10} {10) - -
9-92 18 17 16 17 17 15 o - -
12-92 (10) - 8.0 (10} (10) (10) - 13 (10)
Acetone 5-91 (100) - (100} (100} (100} (100) . - - - - - 800
8-92 (100) - (100} (100} (100) (100} (100) - -
9-92 (100) (100) (100) (100) (100) (100) - — -
12-92 (100) - (100} (100) (100) {100) -— (100) (100)
Carbon Distlfide 9-91 (5) - %) 5) (5) (5) - - - - - 800
6-92 (50) -- (10 (10} (10) (10) (10} - -
9-g2 (10} (10} (10) (10) (10) (10} - -- o
12-92 (10) - (10) (10} (10} (10) - (10) (10)

GASERENNAB2408H.XLE
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TABLE 7a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS

VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)
RESULTS IN ug/L (ppb)

GROUNDWATER MONITORING WELL REGULATORY CLEANUP LEVELS
MTCA METHOD B
SAMPLE SO1A CO3A MTCA' METHOD B? NON-
ANALYTE DATE S01A puUp S02A CO1A CO2A | CO3A_| CO3AD Dup K278S |METHOD A| CARCINOGENIC | CARCINOGENIC
1,1-Dichloroethene 9-91 (5) - 5 18 5) (5) - - - - 0.0729 72
8-92 (50) - (10) (10} (10} (10y (10) -— -
9-92 {10) (10) {10} (10) (10) {10} - - -
12-92 (10} - (10) (10) (10} {10) - (10) (10)
1,1-Dichloroethane 9-91 (5) - {5) (5) (5} (5) - - - - - 800
6-92 (50) - {10) 18 (10) (10 (10} - -
9-92 (10} (10) (10) {10) {(10) (10} - e -~
12-92 (10} - (10) 9.6 {10) (10} - (10) (10)
1,2-Dichloreethene (Total) g-81 21 - (5) (5} (5) (5) -- - - - - -
6-92 11 - (10) 6.0 (10) {10) (10 - -
9-92 3.6 3.2 (10) (10) (10) (10) - - -
12-92 {(10) - (10} (10) (10} {10) - (10) (10)
Chloroform 9-81 {5) - (5) (5) (5) ()] - - - - 7.7 80
6-92 (50) - (10) (10} (10) (10) {10) - -
9-92 (10} (10} (10) (10) (10) (10) - - -
12-92 (10) - (10} (10) (10 (10) - {10) (10)
1,2-Dichloroethane 9-81 (5) - (5) (5} (5) (5) - - - 5.0 0.481 -
6-92 (50) - (10) (10} (10} {(10) (10} —_ -
9-92 {10) (10) {10) (10) (10) {10) - - e
12-92 (10) -~ {(10) (10) (10) (10) - (10) (10)
2-Butanone 9-91 (25) - (25) (25) {25) (25) - - — - - 4800
6-92 (50) - (50) (50} (50) (50) {50} - -
9-92 (50) (50) (50) (50} (50 (50} - - -
12-92 12 - (50} (50) (50} (50) - (50) (50)
1,1.1-Trichloroethane 9-91 (5) - (5) (5) (5} 5) -- - - 200.0 - 7200
6-92 (50 — (10) (19) (10) {10) (10} - -
9-92 (10) {10) {10) {10) (10Q) (10) - - -
12-92 (10) - (10) (10) {10) q1Y)] (10} {10}

GASERENNAWR40SH.XLS




GROUNDWATER ANALYT

TABLE 7a
ICAL RESULTS - SHALLOW WELLS

VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)

RESULTS IN ug/L (ppb)

GROUNDWATER MONITORING WELL REGULATORY CLEANUP LEVELS
MTCA METHODB
SAMPLE SO1A CO3A MTCA' METHOD B? NON-
ANALYTE DATE S01A DUP SO2A CO1A COozA | cO3A | CO3AD DUP K275S |METHOD A| CARCINOGENIC| CARCINOGENIC
Carbon Tetrachloride 9-91 {5) -~ (5) (5) (5) (5) - - - - 0.337 586
6-92 (50 - {10) (10) (10) (10) (10) - -
g9-92 (10} (10) (10) (10) (10} (10) - - -
12-92 (10) - (10) (10) {10} (10} - (10} {10)
Viny! Acetate 9-91 (25) - (25) (25) (25) (25) - - - - - 8000
6-92 (50) — (50) (50) (50} (50) (50} - -
9-92 {50) {50) (50) (50) (50) (50) - - -
12-92 (50) - (50) (50) (50) (50} - {50) (50)
Bromodichloremethane - 9-91 (5) - (5) (5) (5) 5 - - - - 0.708 160
6-92 (50} - (10) {(10) {10) (10) (10) - -
9-92 (10} (10} (10) (10) (10 (10) - - -
12-92 (10} -- (10) {10) (10) (10) - (10} (10}
1 2-Dichloropropane 9-91 (8) - (5 (5) (5 (5) - - - - 0.643 -
6-92 50) - (10) (10} (10} {10) (10} - -
9-92 (10) (10) (10} (10} (10} {10) - - -~
12-92 (10) — 1o (16} (10) {10) (10) {10)
Cis-1,3-Dichloropropene 8-91 (5) - (5) (5) (5) &) - - - - — -
‘ 6-92 {50) - (10) {10} (10) (10} (10) - -
9.92 (10) (10) (10) (10} {10) (10} - - -
12-82 (10} - {10) (10} {10) - (10) - (10) (10}
Trichloroethene 9-91 32 - (5) (5) (5) (5) - - - 50 3.88 -
6-92 10 - (10) (10) (10) (10) {10) - -
8-92 (10} (10) (10) (10) (10 (10) - - -
12-92 (10) - (10) (10) (10} (10} - (10} (10)
Dibromeechicromethane 9-91 (5) - (5) (5) {5) (5) - - - - 0.521 160
8-92 {50) - (10) (10) (10} (10) (10) - -
9-92 {10) (10) (10} (10} (10) (10) -- - o
12-92 (10) - (10 {10) (10) (10) - (10) (10)

GASERENNABZ240SH.XLS
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~ TABLE 7a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)
RESULTS IN ugfL (ppb)

GROUNDWATER MONITORING WELL REGULATORY CLEANUP LEVELS
MTCA METHOD B
SAMPLE SO1A CO3A MTCA' METHOD B? NON-
ANALYTE DATE SO01A DUP SO02A CO1A CO2A CO3A | CO3AD pup K2755 |METHOD A] CARCINOGENIC | CARCINOGENIC
1,1,2-Trichlorcethane 9-91 (5) - 5 (5) (5) (5) - - - - 0.768 32
6-92 (50} - (10} (10} (10} (10) (10) - -
9-92 (10) (10) (10) (10) (10) (10) - - -
12-92 (10) - (10) (10) (10) (10) - {10) (10)
Benzene 5-91 (5) - (5) 38 (5) 5) - - - 5.0 1.51 -
6-92 (50) —~ (10) 30 (10) (10) (10) - -
9-92 (10) (10) {10) 27 (10) (10) - - -~
12-92 (10) - (10) 28 (10) (10) - (10) (10}
Trans-1,3-Dichloropropene|  2-81 (5} - 5 5) (5) (5) - - - - - -
6-92 {50) - (10) (10} {10} (10) {10} - -
9-92 {10) (10) (10) (10) (10) (10) - - -
12-92 (10) - (10) (10) (10) (10) - (10) (10)
Bromoform 9-01 5 = 5) (3) 5] 3) - - - - 554 160
6-92 (50) - (10) (10) (10) (10} {10) - -
9-92 (10} (10} (10} {10) (10) (10) - - -
12-92 (10} - (10) (10) (10} (10) - (10) {10)
4-Methyl-2-Pentancne 9-91 (25) - (25) (25) (25) (25) - - - - - -
5-92 (50) -~ (50) (50) (50) (50) (50) - -
9-92 (50) (50) (50) (50} (50) (50} - - -
12-82 (50) - {50) (50) (50 (50) - (50) (50)
2-Hexanone 9-81 5) - (5) (5) (5) (5 - - - - - -
6-92 (50} - {10) {10) (10) (10) {10) - -
9-92 (10) (10} (10) (10) (10) (10) - - -
12-92 (10 | - (10} (10) (10) {10) - (10} (10}
Tetrachioroethene 9-91 ) _ (5) ) 5) 5) - " - 50 0.858 80
8-92 {50) (10) (10) (10) {10} (10) (10) - -
9-92 (10) - (10) (10) (10) (10) - - -
12-92 (10) {10) (10y (10) (10} - (10) (10}

GASERENNABZA0SH XLS
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| TABLE 7a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)

RESULTS IN ug/L (ppb)
GROUNDWATER MONITORING WELL REGULATORY CLEANUP LEVELS
| . MTCA METHOD B
SAMPLE SO1A CO3A MTCA' METHOD B? NON-
ANALYTE DATE SO1A DUP SO2A CO1A CO2A CO3A | CO3AD DUP K278S [METHOD A CARCINOGENIC | CARCINOGENIC
1,1,2,2-Tetrachloroethane 8-91 (5) - (5} (5} (&) 5 — - — - 0.219 -
8-92 (50) - (10) (10} (10) (10) (10} - -
9-92 {10) (10) (10) (10) {10) 10y - - -
12-92 (10) - (10} (10) (10) (10) - (10} (10
Toluene 9-91 (5) - (5) 52 (5) 5 - - - 40.0 - 1600
6-82 (50} - (10) 36 {10} (10) (10} - -
9-82 (10) (10) (10) 10 (10) {10 - - -
12-92 (10) - (10} 5.0 (10) (10) - (10} {10)
Chlorobenzene 9-91 (5) - (5} (5) (5} 5) - - - - - 160
6-92 (50) - (10} (10) (10) (10} (10} - -
9-92 (10) (10) (10) (10} (10) (10) - - -
12-82 (10) - {10) (10) {10) (10) - (10} (10)
Ethyl Benzene 9-91 (5) - (5} 59 %) (5) - - - 30.0 - 800
6-92 (50) - (10} A7 {10) (10} (10} - -
9-92 {10) (10) {10) 85 (10) (10) - - -
12-92 (1o - (10) 58 (10) 2.4 - (10} {10)
Styrene 9-91 (5) - (5) (5) {5) (5) - . - - - 1.46 1600
8-92 (50) - (10) (10) (10} (10} . (10) - -
9-92 (10) (10) (10) (10) (10) (10} - - -
12-82 {10) - {10) (10) (10) (10) - (10 (10)
Total Xylenes 9-91 (5) - (5) 58 {5) 34 - o = 20.0 - 16,000
§-92 (50) - (10} 49 (10} (10} {(10) - -
9-92 (10) (10) (10) 230 (10) (10} - - -
12-92 {10) - (10} 106 (10) 24 - (10} (10)
NOTES!
1. washington State Department of Ecology Model Toxic Control Act (MTCA) Method A Cleanup Levels for Groundwater Chapter 173-340 WAC
2. MTCA Cleanup Levels and Risk Calculations (CLARC 1) update February 1996
3. {10) analyte concentration not detected above PQL indicated within ()
4. - = analyte nct analyzed or no published regutatory cleanup levels
5. Bold - analyte concentrations above ¢leanup level
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GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS

TABLE 7b

VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)

RESULTS IN ug/L (ppb)

MTCA? METHOD B
SAMPLE MTCA' METHOD B NON-
ANALYTE DATE | coiB | co2s | CO3B | METHOD A |CARCINOGENIC| CARCINOGENIC
Chloromethane 9-91 (10y° (10) (10} -4 3.37 -
6-92 (20) (20) (20)
9-92 (20) - -
12-92 (20) - ~
Bromomethane 9-91 (10) (10) {10) - - 11.2
6-92 (20) (20) (20)
9-92 (20) - -
12-92 (20) o -
Vinyl Chloride 9-91 (10) (10) (10) 0.2 0.023 o
6-92 (20) (20) (20)
9-92 (20) - -
12-92 (20) . -
Chloroethane 9-91 {(10) (10) (10} - - -
6-92 (20) (20) (20)
9-92 (20) - -
12-92 | - (29 . -
Methylene Chioride 9-81 (5) {5) (5) © 5.0 - -
6-92 (10) (10) (10)
9-92 16° - -
12-92 (10) - -
Acetone 9-91 (100) (100) (100) - - 800
6-92 (100) {(100) (100)
9-92 (100) - -
12-92 (100) - -
Carbon Disulfide 9-91 (5) (5) (5) - - 800
6-92 (10) (10) (10)
9-92 (10) - -
12-92 (10) e ~
1,1-Dichloroethene 9-91 5 (5) {5) - 0.0729 72
6-92 (10) (10) (10
9-92 (10) - -
-42-92 (10) - -
1,1-Dichloroethane 9-91 (5) (5) (5) - - 800
6-92 (10) (10) (10)
9-92 (10) - -
12-92 (10} -
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TABLE 7b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240}
RESULTS IN ug/L (ppb)

MTCA’ METHOD B
SAMPLE MTCA' METHOD B NON-
ANALYTE : DATE cO1B C0o2B | CO3B | METHOD A |[CARCINOGENIC| CARCINOGENIC
1,2-Dichloroethene (Total) 9-91 {9) (5) {5) - - -
6-92 (10) (10) (10)
9-92 (10) - -
12-92 (10) - -
Chloroform 9-91 (5) (5 (5) - 7147 80
6-92 (10) (10) {(10)
9-92 (10) - -
12-92 {10) -~ -
1,2-Dichloroethane 9-91 (5) (5) (5 5.0 0.481 -
6-92 (10 (10) (10)
9-92 (10) - -
12-92 (10) -- -
2-Butanone 9-91 (25) (25) (25) -- -- 4800
6-92 (50) (50) {(50)
9-92 (50) - -
12-92 {50) - -
1,1,1-Trichloroethane 9-91 (5) {5) {5) 200.0 - 7200
6-92 (10 (10) (10)
g-92 (10} - -
12-92 (10) - -
Carbon Tetrachloride 9-91 5 (5) {5) - 0.337 56
6-92 (10) (10) (19
9-92 (10} -- -
12-92 (10) - --
Vinyl Acetate 9-91 (25) (25) (25) - - 8000
6-92 (50) {50) (50
8-92 (50} -- -
12-92 (50) -- -
Bromodichloromethane 9-91 (5) )] (5) -- 0.706 160
6-92 (10) {10) (10
9-92 (10} - -
12-92 (10) - -
1.2-Dichloropropane 9-91 (5) {5) (5) -- 0.643 -
6-92 (10 {10) (10)
9-92 (10) - -
12-92 (10) - -
GASERENNABZ400P XLS
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TABLE 7b

GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS

VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8240)
RESULTS IN ug/L (ppb)

MTCA® METHOD B
SAMPLE MTCA' METHOD B NON-
ANALYTE BATE coiB cOz2B CO3B | METHOD A | CARCINOGENIC| CARCINOGENIC
Cis-1,3-Dichloropropene 9-o1 5 (5) (5) - ' - -
6-82 {109) (10) (10)
9-92 {10) -- --
12-92 (10) -- -
Trichloroethene 9-91 {5) (5) %) 5.0 3.98 -
6-92 (10) {10) {10)
9-92 (10) - -
12-92 {(10) - --
Dibromochloromethane 9-91 (5) 5) (5) - 0.521 160
6-92 (10 {10) (10)
9-92 (10) - =
12-92 (10) - -
1,1,2-Trichloroethane 9-91 (5) (5) {5) -- 0.768 32
6-92 (10 (1) (10)
9-92 (10) - -
12-92 10) - -
Benzene 9-91 (5) {5) {(5) 50 1.51 --
6-92 {10) (10) (10)
9-92 {(10) -- -
12-92 (10) - -
Trans-1,3-Dichloropropene 9-91 5 (5) (5) - - --
6-92 (10) (10) (10}
9-92 (10) -- -
12-92 (10) -- -
Bromoform 9-31 5) (5) 5) - 5.54 160
6-92 (10) {10) {10)
9-92 (10) - -
12-92 (10) -- -
4-Methyl-2-Pentanone 9-91 (25) (25) (25) -- ~- --
' 6-92 (50) (50) (50)
9-92 (50) - -
12-92 (50) -- -
2-Hexanone 9-91 (8) {5) {5) -- - -
6-92 (10) (10) (19)
8-92 (10) - -
12-92 (19) - =
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TABLE 7b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
VOLATILE ORGANIC COMPOUNDS {(EPA METHOD 8240)
RESULTS IN ug/L {ppb}

MTCA? METHOD B
SAMPLE MTCA' METHOD B NON-
ANALYTE DATE co1B co2B CO3B | METHOD A [CARCINOGENIC] CARCINOGENIC
Tetrachloroethene 9-91 (5) (5) {5) 5.0 0.858 80
6-92 (10) (10) (10)
9-52 (10 -- -
12-92 (10 -- -
1,1,2,2-Tetrachloroethane 9-91 (5) {5) {5) - - 0.219 --
6-92 (10) (10} (10)
g-92 (10) -- -
12-82 {10) - -
Toluene 9-91 {5) {5) (5) 40.0 -- 1600
6-92 (10) (10) (10)
9-92 (10) -- -
12-92 (10) - -
Chlorobenzene : 9-81 (5) 5 . )] -~ - 160
6-92 (10 (10) (10)
9-92 (10) - -
12-92 {10 -- -
Ethyl Benzene 9-91 (5 (5) )] 30.0 - 800
6-92 (10) {10} (10)
9-92 (10} - -~
12-92 (10). - .-
Styrene 9-91 5 (5 %) - 1.46 1600
6-92 {10) (10) (10)
9-92 (10) - -
12-92 (10) - --
Total Xylenes 9-91 8 (5) (5) 20.0 - 16,000
6-92 (10) (10) (10)
9-92 (10) -- -
12-92 {10) -- -

NOTES:

1. Washington State Department of Ecology Model Toxic Control Act (MTCA)
Method A Cleanup Levels for Groundwater Chapter 173-340 WAC

MTCA Cleanup Levels and Risk Calculations (CLARC i) update February 1996
(10) analyte concentration not detected ahove PQL indicated within (}

-- = analyte not analyzed or no published regulatory cleanup levels

Bold - concentrations above regulatory cieanup levels

e
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TABLE 7¢

GROUNDWATER ANALYTICAL RESULTS - TRIP AND EQUIPMENT BLANKS
VOLATILE ORGANIC COMPOUNDS (EPA METHOD 3240)
RESULTS IN ug/l (ppb)

TRIP | DUPTRIP | EQ BLANK| EQUIP | TRIP | EQUIP | TRIP | EQUIP | TRIP MTCA? METHOD B

BLANK | BLANK cos BLANK | BLANK | BLANK | BLANK | BLANK | BLANK | MTCA' METHOD B NON-
ANALYTE 9-91 9-91 9-91 6-92 6-92 9-92 9-92 12.92 | 12-92 | METHOD A | CARCINOGENIC | CARCINOGENIC
Chioromethane (105 (10) (10) (20) (20) (20) (20) (20) (20) 4 337 -
Sromomethane (10) (10) (10) (20) (20) (20) (20) (20) (20) - - 11.2
Viryl Chloride (10) (10) (10) (20) (20) (20) (20) (20) (20) 0.2 0.023 -
Chloroethare (10) (10} (10) (20) (20) {20) (20) (20) (20) - - -
Methylene Chioride (5) (5) (5) (10) (10) 15 26 (10) 10 5.0 - -
Acetone (100) (100) (100) (100) (100) (100) (100) (100) (100) - - 800
Carbon Disulfice ) 5) 5) (10) (10) (10) (10) (10) (10) - - 800
1,1-Dichloroethene (&) G (5) (10) (10 (10) (i0) (10) (10 -~ 0.0728 72
1,1-Dichloroethane (5) 5 5) (10) {10) (10) (10) (10) (10) - = 800
1,2-Dichloroethene (Total) (5) (5) (5) (10) (10) (10) (10) (10) (10) - ~ -
Chiorsform 5) (5) (5) (10) (10) (10) (10) 22 (10) - 747 80
1.2-Dichioroethane 5) 5) 5) (40) (10) (10) (10) (10) (10) 50 0.481 -
2-Butanone (25) (25) (25) (50) (50) (50) (50) (50) (50) - - 4800
11 1-Trichlorosthane (5) 5 5) {10) (10 {10) (10 (10) (10) 2000 - 7200
Carbon Tetrachloride (5) (5) (5} (10) (10) (10) {10) (10) (10) - 0.337 5.6
Vinyl Acetate (25) (25) 25) (50) (50) (50) (50) (50) (50) ~ - 8000
Bromodichloromethane ) 5) ) (10) (10) (10) (10) (10) (10 - 0.706 160
1.2-Dichlcropropane 5) 5) (5) (10) (10) (10) (10) (10) (10) - 0.643 -
Cis-1 .3-Dich|oropmpen§ (5} ) (5) (10) (10) (10) - (10) (10) (10) - - -
Trichlorcathens 5) (5) 5) (10) (10) (10) (10) (10) (10) 5.0 3.98 -
Dibromochloromethane & (5 5) (10) 10) (10) (10) (10) (10) - 0.521 160
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TABLE 7c

GROUNDWATER ANALYTICAL RESULTS - TRIP AND EQUIPMENT BLANKS
VOLATILE ORGANIC COMPQUNDS (EPA METHOD 8240)
RESULTS IN ug/l (ppb)

TRIP | DUPTRIP | EQBLANK| EQUIP | TRIP | EQUIP | TRIP | EQUIP | TRIP MTCA? METHOD B

BLANK | BLANK cos BLANK | BLANK | BLANK | BLANK | BLANK | BLANK [ MTCA' METHOD B NON-
ANALYTE 8-91 9-91 991 | 692 6-92 9-02 9-92 12.02 | 12.92 | METHOD A | CARCINOGENIC | CARCINOGENIC
1.1 2-Trichloroethane 5) (5) (5) (10) (10) (10) (10) (10) (10) - 0768 32
Benzene (5) ) ) (10) (10) (10) (10) (10) (10) 5.0 1.51 -
Trans-1,3-Dichloropropene 5) (5) () (10) (10) (10) (10) (10) (10) - - -
Bromoform: 5) (5) {5) (10) (10), [10) (10) (10) (10) - 5.54 160
4-Mathyl-2-Pentanone (25) (25) (25) (50) (50) (50) (50) (50) (50) - - -
2-Hexanone (5) (5) (5) (10) (10) (10) (10) (10) (10) - ~ -
Tetrachloroethene (5) 5) 5) (10) (10) (10) (10) (10) (10) 5.0 0.858 80
11,2.2-Tetrachloroethane (5) (5) (5) (10) (10) (10) (10) (10) (10) - 0.219 -
Toluene (5) (5) (5) (10) (10) (10) (10) (10) (10) 40.0 -~ 1600
Chiorabenzene (5) 5) 5) (10) (10) (10) (10) (10) (10) - - 160
Ethyl Benzene (5) (5) (5) (10) {10y (10) (10) (10) (10) 30.0 - 800
Styrene (5) 5) (5) (10) (10) (10) (10) (10) (10) - 1.46 1600
Total Xylenes (5) ) 5) (10) (10) (10) (10) (50) (10) 20.0 - 16,000

NOTES:

1. Washington State Department of Ecology Medel Toxic Cantrel Act (MTCA) Method A Cleanup Levels for Groundwater Chapter 173-340 WAC
2. MTCA Cleanup Levels and Risk Caleulations (CLARC If) update February 1996 g
3. (10) analyte concentration not detected above PQL indicated within { )

4. -- = analyte not analyzed or no published regulatory cleanup levels
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TABLE 8a

GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN ug/L (ppb)

. MTCA®
SAMPLE Method B Method B
ANALYTE DATE s01A | so2a | co1A | €O2A | CO3A | CO3AD| Carcinogen | Non-Carcinegen
Phenol 9-91 (10 | (10) (10) (10) | (10) - — 9,600
6-92 {10) (10) (10) (10) (10) (10)
9-92 4 - - - - —
12-92 — - - - - -
bis (2-Chloroethyl) ether 9-91 (10 (10) (10) (10) (10) - 0.0398 -
6-92 (10) (10) (10) (19) {10) (10)
9-92 - - - - - -
12-92 - - - - - -
© |2-Chiorophenol 9-91 (10) (10} (10) (10) 1)) - — 80
6-92 {10) (10) {10) (10) (10} (10
9-92 - - - - - -
12-92 - - - - - --
1,3-Dichlorobenzene 9-91 (10) (10 1 [ (0 (10 - — -
6-92 (10) (10 (10) (10) {10) {10}
8-92 - - - - - -
12-92 - - - - - -
- |1,4-Dichlorobenzene 9-91 - (10) (10) (10) {10) (10) - 1.82 -
6-92 (10) {10) (10) (10) {10} {10)
9-92 - - - - - -
12-92 - - - - - --
Benzyl Alcohol 9-91 {20 (20) (20 {20) (20) - - 4,800
6-92 (20) (20) (20) (20) {21) {20)
9-92 - - - - - -
12-92 - - - - - --
1,2-Dichlarobenzene 9-91 (10) oy | 141 (0 | (10) - - 720
6-92 (10 {10) (10) {10) (10} {10)
9-92 - - - - - -
12-92 - - -~ - - - “
2-Methyiphenol 8-91 (10) (10) {(10) (10) (10) - - -
6-92 (10) (10) (10 {10) (1) {10)
9-92 . - - - - - -
12-92 - - - - - -
bls (2-Chlarolsopropyl) Ether 9-91 (10) (10) {(10) {10) (10) - - 320
6-92 (10) (10 (10) ¢toy | ¢oy | (10)
9-92 - o - - - -
12-92 - - - - - -
4-Methyiphenol 9-91 (10) (10) (10) (10) (10) -- -- -
6-92 (10) (10) (10) oy | o | (10
§-92 - - - - - e
12-92 - - - - - -
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TABLE 8a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN ug/L (ppb)

MTCA®
SAMPLE Method B Method B
ANALYTE DATE so01A | soza | cO1A | €O2A | CO3A | CO3AD| Carcinogen | Non-Carcinogen
N-Nitroso-DI-N-propylamine 9-91 (10) (10) (10) (10) (10) -- 0.0125 -
6-92 {10) (10) {10) (10) (10) (10)
g.92 - - - - - --
12-82 — - - - - e
Hexachoroethane 9-91 (10) (10) (10) (10) (10) - 6.25 16
6-92 (10) {10) 10} {10) {10) (10)
9-92 - - — - - -
12-92 - - - - - -
Nitrobenzene 9-91 (10 {10} (10) (10) (0 | - - 8.0
6-92 {10} (10) (10) (10) (10) (10)
9-92 - - - - - -
12-92 - -- - - -- -
isopharene 9-91 {10) (10 (10} (10) (10 - 92.1 3,200
6-92 (10) (10) (10) (10) (10) (10)
9-92 - - - — - -
12-92 - - — - - -
2-Nitrophenol 9-91 {10 {10} (10) (10) (10) - - -
6-92 (10) (10) {10) (10) (10) (10)
9-92 - - - -- - -
12-92 — - - - - -
2,4-Dimethylphenol 9-91 (10} (10) 4.0 {10) (10) - - 320
6-92 (10) {10) 25 (10) {10) (10)
9-92 — -- - — - -
12-92 - - - - - -
Benzoic Acid 9-91 50 (50} (50 (50) {50) - - 64,000
6-92 (50) (5610 (50) (50 (52) {51)
9-92 - -- - - - -
12-92 - - - - - -
bis (2-Chloroethoxy) methane 9-91 (10) {10) (10) (10) (10} - - -
6-92 (10) (10) {10) (10} {(10) (10)
9-92 - - - - -- -
12-92 - - - - - -
2,4-Dichlorophenol 9.91 (10) (10} (10) (10) (10) - - 48
6-92 (10) (10) (10) {10) {10) (10)
g-92 - - - - - -
12-92 - - - - - -
1,2,4-Trichlorobenzene 9-91 (10) (10) {10) (10) {10) -- - 80
6-92 (10) (1) (10) (10) (10 {(10)
9-92 - - - - - -
12-92 - - - - - -
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TABLE 8a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN ug/L (ppb)

MTCA’
SAMPLE Method B Method B
ANALYTE DATE S01A | S02A | cot1A | co2a | CO3A | CO3AD| Carcinogen | Non-Carcinogen
Naphthalene 9-91 {10) (10) 1.0 (10) 20 - - 320
6-92 (10) {10) {10 (10) 7 6
9-92 — - - - - —
12-92 — - - - - -
4-Chloroanitine 9-91 (20) (20) (20) (20) (20) — - 64
6-92 20 (20} (20) (20) 21) (20)
9-82 -- - - - - -
12-92 - - - - - -
Hexachlorobutadiene 9-91 (10) (10) {10) {10) {10) - - 0.561 1.6
6-92 (10) {10) (10) (10) {10) (10}
9-92 - - - - - -
12-92 - - - - - -
4-Chloro-3-methyipheno! 9-91 (20) (20} {20) (20) (20) -- - -
8-92 (20) {20) (20) (20) va)! (20)
9-92 - - - - - -
12-92 - - - - - -
2-Methyinaphthalene 9-91 {10) {10) {10) {10) 29 — - -
6-92 10 (10) (10) {10) 3 2
9-92 - - = - - -
12-92 - - - - - -
Hexachlorocyclopentadiene 9-91 (10) (10) (10) {10) (10) - - 112
6-92 (10} (10} (10) (10) {(10) (10)
9-92 - - - - - -
12-92 - - - - - --
2,4,6-Trichtorophenol 9-91 (10) (10) (10) (10) (10) - 7.95 -
6-92 (10} (§l))] {10) {10) (10} (10)
9-92 - - - - - -
12-92 - - - - - -
2,4,5-Trichforophenol 9-91 (10 {10) (1) {10} (10) -- - 1,600
6-92 (10) (1) (10) (10) {10) (10)
9-92 - - - - - -
12-92 - - - - - -
2-Chloronaphthalene 9-91 {10) {10) {10} (10) (10) - -- -
6-92 (10) (10 (10) (10) (10) (10)
9-92 - - - - - -
12-92 - - - - - -
2-Nitroanifine 9-91 {50} (50 (50) (50) (50) - - -
6-92 (50) (G (50) (50) (52) {51)
9-92 - - - - - -
12-92 - - - - - -
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TABLE 8a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN ug/L {ppb)

MTCA?
SAMPLE Method B Method B
ANALYTE DATE | so1A | S02A | CO1A | CO2A | CO3A | CO3AD] Carcinogen | Non-Carcinogen |
Dimethy! phthalate 9-91 (10) (10} (10 (10) {10} - - 16,000
6-92 (10) {10} {(10) (10) (10) {10)
9-92 - - - - - -
12-92 - — - - - -
Acenaphthylene 9-91 {10) {10} (10) (10) (10) - - -
6-92 {10) (o (10) {10) (10) (10)
9-92 — - - - -= -
12-92 - - - - - -
3-Nitroaniline 9-91 (50) E19)] {50) (50) (&) - - -
6-92 (50) (51) (50) (50) (52) 51
8-92 - - -- - - -
12-92 — - -- - - -
Acenaphthene 9-91 {10) (10) (10) {(10) 1.9 - - 950
6-92 (10 (10} (10) (10) {10) {(10)
9-92 — - - - - -
12-82 - - -- - -~ --
2.4-Dinitropheno! 9-91 - (60) (50) (50) {50) (50) -- -- 32
6-92 50 {51) {(50) (50 (52) {51
g-92 - - - - -- -
12-92 - - - - - -
4-Nitrophenol 9-91 (50) {50) (50) (50) (50 - - -
6-92 (50) (E2)) {50) (50} (52) (51)
9-92 - - - - - -
12-92 - - - - - -
Dibenzofuran 9-9 (10) (10) {10} (10} (10) - - -
5-92 (10} ) (10) {(10) {10) (10
9-92 - - - - - -
12-92 - - -- - -- -
2,4-Dinitratoluena 991 { (10 10 (10) {10) {10) - - 32
6-92 {10) (10) (10) (1o (10 (10)
g-92 - - - - - -
12-92 - - - - — -
2,8-Dinitrotoiuene 9-91 (10) (10) (10) (10) (10} - - 16
6-92 (10) (10) (1) (10) (10) (10}
9-92 - - - - - --
12-92 - — - - - -
Diethylphthalate 9-91 (10) (10} (10 (10) 1.8 - - 12,800
6-92 (10} (10) (10) {10) {10) (10)
9-g2 - - -- - -- -
12-92 - -- - - -- -
g\serenna\B2705H.XLS
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TABLE 8a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)

RESULTS IN ug/L {ppb)
MTCA*
SAMPLE Method B Method B
ANALYTE DATE s0iA | soz2a | co1A | CO2A | CO3A | CO3AD| Carcinogen Non-Carcinogen
4 Chiorphenyl phenyl ether 9-91 (10) (10) (10) {10) (10) — — — :
6-92 (10) {10) (10) (10) (10) (10)
9-92 - - - - - -
12-92 — - - -- - -
Fluorene 9-91 (10) {(10) (10} (10) 32 - - 640
6-92 (19 {10) (10) (10) (10) (10
9-92 - - — - - —
12-92 — - - - - -
4-Nitroanltine 9-91 (10) (10) (10} (10) (10) - - —
6-92 (59 {S1) (50) (50) (52) 51
9-92 - — - - - -
12-92 - - - - - -
4,6-Dinitro-2-methyiphenol 9-91 (50 (50) 50y | (50) (50) -
6-92 (50) {51) {50) (50) {52) (51)
9-92 - - - - - -
12-92 - - - - - -
N-Nitrosodiphenylamine g-891 | (50) (50) (50) (50) (50) - 17.9 -
6-92 (10) (10) (10) {10) {(10) (10)
9-92 - - - - - -
12-92 - - - - - -
4-Bromophenyl phenyt ether 9-91 (10) (10) {10) (10) {10) - — -
6-92 (10) (10 (10 (10} (10) {10)
8-92 - - - — - -
12-92 - - - - - -
Hexachlorobenzene 9-91 (10) (10) {10) {10) {10) - 0.0547 - 12.8
6-92 (10) {10) {10 {(10) (10) (10) '
9-92 - - - - - -
12-92 - — - - - -
Pentachlcrophenol ' 9-91 (50) (50 {50) (50) {50) - 0.728 480
6-92 (50) (51) (50) {(50) (52) {51
9-92 - - - - - -
12-92 - - - - - -~
Phenanthrene 9-91 (10) (1o (10) (10) 26 - - --
6-92 (10 {10) (10) {(10) 2 2 )
9-92 - - - - - -
12-92 - - - - - -
Anthracene 9-91 (10 {10) (10) {(10) (10) - - 4,800
6-92 {10) (10) (10) (10) {10) (10)
9-92 - - - - - -
12-92 - - - - - -

g\serenna\8270SH.XLS
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TABLE 8a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)

RESULTS IN ug/L (ppb)

MTCA?
SAMPLE Method B Method B
ANALYTE. DATE so1A | so2a | CO1A | CO2A | CO3A | CO3AD Carcinogen | Non-Carcinogen
Dl-n-butyiphthatate 9-91 2.3 {10) (10) (10) 2.8 - - -
6-92 (10) 3 61 18 2 4
9-92 - | - - - - —
12-92 - - - - - -
Fluoranthene 9-91 (10) (10) (10) (10) (10) -- - 640
6-92 (10) (10) (10) (10) {(10) (10)
9-92 - - -- - - -
12-92 - - — — - -
Pyrene _ 9-91 (10) (10 (10) 10y | (10 - — 480
6-92 (10) o (10) {10) (10) (10)
9-92 - - - - - -
12-92 - - - - - -
Butyl benzyl phthalate’ * 9-91 (10) (10) (10) (10) (10) - — 3,200
6-92 (10 (10) (10) (10) (10 {(10)
9-92 - - - - - —
12-92 - - - - - -
3,3'-Dichlorobenzidine 8-91 (10) {10) {10) (10} (19 - 0.194 -
6-92 (20) (20) (20) (20) (21) (20
9-92 - - - — - -
12-82 - - - - - -
Benzo (a) anthracene 9-91 (10) (10) (10) (10) (10) - 0.012 -
6-92 (10) {10) (10) (10) (10) (10)
9-92 - - - - - -
12-92 - - - - - —
bis (2-ethylhexyl) phthalate 9-91 16 0.7 0.5 17 20 - 6.25 320
6-92 {10} (10) (10) {10) (10) (10)
9.92 - - - - - —
12-92 — — - — - -
Chrysene 9-H (10 (10) (10) (10) {10) - 0.012 -
6-92 (10 (10) (10) (10) (10) (10
9-92 - - - = - -
12-92 - - - - - -
Di-n-octyl phthalate 9-91 (10) (10) {10} (10) (10) - - 320
6-92 (10) (10) (10) (10) (10) (10}
9-92 - - - - -- -
12-92 - - - - -- -
Benzo (b) fluoranthene 9-91 (10) (10) (10) (10) (10) - 0.012 —
6-92 (10) (10) {10) (10) (10) (109
9-92 - - - - — —
12-92 - - - - - -
g\serenna\8270SH.XLS
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TABLE 8a

GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)

RESULTS IN ug/L (ppb)

MTCA*
SAMPLE Method B Method B
ANALYTE DATE s01A | sozAa | co1A | cO2A | CO3A | CO3AD| Carcinogen Non-Carcinogen
Benzo (k) fiuoranthene 9-91 {10) (10) 1 (10 {10) (10) - 0.012 -
6-92 (10) (10) {10) (10) (10) {10)
9-92 - - - - - -
12-92 - — - - - -
Benzo (a) pyrene 9-91 (10) {10} (10) (10) (10) - 0.012 - -
6-92 (10} (10) (1o (10) (10) (10)
9-92 - - - — - —
12-92 - - - - - -
tndeno {1,2,3-cd) pyrene 9-91 (10) (10) (10) (10) (10) - 0.012 —
6-92 (10) (10) {10} (10) (10) {10
8-92 - - - - - -
12-92 - - - - - -
Dibenzo {a,h) anthracene 9-91 {10) (10) (10) (10) (10) - 0.012 -
6-92 (10) {10) (10) (10) {10} (10}
9-92 - - - - - -
12-92 - — - — - -
Benzo {g,h,i) Perylene 9-91 {10) (10) {10) (o1 (10 - - -
6-92 (10) (10) - {10) (10) (10) {10
9-92 - - - - - -
12-92 - - -- - - -

NOTES:

2. MTCA Cleanup Levels and Risk Calculations (CLARC Ii) update February 1996

L]

-(10) analyte concentration not detected above PQL indicated within {)

4. —=analyte not analyzed or no published regulatory ¢leanup levels

g\serenna\8270SH.XLS
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TABLE 8b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN ug/L (ppb)

|

MTCA®
SAMPLE MTCA' | Method B Method B
ANALYTE DATE co1B cO2B CO3B |Method A Carcinogen | Non-Carcinogen ;
Phenol 9-91 (10y° (10) (10) - 9,600
6-92 (10) (10) (10)
9-92 - - -
12-92 - - -
bis (2-Chloroethy!) ether 9-91 (10) {10} (10) 0.0398 -
6-92 (10) (10} (10)
9-92 - - -
12-92 -- - -
2-Chilorophenol 9-91 (10) {10) (10) - 80
6-92 (10} (10) (10) '
9-92 - - -
12-92 - - -
1,3-Dichlorobenzene 9-91 (10) (10) (10) - -
6-92 (10) (10) (10)
9-92 - - -
12-92 - - -
1,4-Dichlorobenzene 3-91 (10) (10) (10 1.82 -
6-92 (10) (10) (10)
9-92 . - -
12-92 - -
Benzy! Alcohol 8-91 (20) (20) (20) -- 4,800
6-92 (20) (20) (20)
9-92 w - -
12-92 - - -~
1,2-Dichlorobenzene 9-91 (10) {10) (10) -- 720
6-92 (10) (10) (10)
9-92 - -- -
12-92 - -- o=
2-Methylphenol 9-91 {(10) {10y (10) - -
6-92 (10) (10) (10)
9-92 -- - --
12-92 - -- -
bis (2-Chioraisopropyl) Ether 9-91 (10} (10) (10) - 320
6-92 (10) (10) (10)
9-92 - - -
12-92 - - -

g:\serenna\8270DP XLS
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TABLE 8b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270}

RESULTS IN ug/L (ppb)
MTCA”
SAMPLE MTCA' | Method B Method B
ANALYTE DATE co1B coz2B C03B |Method A| Carcinogen | Non-Carcinogen
4-Methylphenal 9-91 (10 (10} {10} - --
6-92 (10) (10) (10)
9-92 - - -
12-92 -- - -
N-Nitroso-Di-N-propylamine 9-91 (10) (10) {10) 0.0125 -
6-92 (10} (10) {10)
9-92 -- - --
12-92 -- - -
Hexachloroethane 9-91 (10 (10} {10 6.25 16
6-92 (10) (10) (19
9-g2 e - -
12-92 -- - -
Nitrobenzene 9-91 (10) (10) {10) -- 8.0
6-92 (10) (10) (10)
9-92 - - -
12-92 - - -
isophorone 9-91 (10 (10) (10) 92.1 3,200
6-92 (10) (10) (10)
9-92 - - -
12-92 -- - -
2-Nitrophenol 9-91 (10) (10) (10) - -
6-92 . (10) (10) (10)
9-92 - - -
12-92 - - -
2, 4-Dimethylphenol 9-91 10) (10) {10) - 320
6-92 {(10) (10) (10)
g9-92 . - - -
12-92 - - -
Benzolic Acid 9-91 (50) (50) (50) - 64,000
6-92. (50) (50) (X))
9-92 - - -
12-92 - - -
bis (2-Chloroethoxy) methane 9-91 (10) (10) {10} e --
6-92 10) (10} (10)
9-82 = - --
12-92 - - --

g\serenna\82700P .XLS
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TABLE 8b
" GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS -
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN ug/L (ppb)

MTCA® .
SAMPLE MTCA' | Method B Method B
ANALYTE DATE co1B | CO2B CO3B |Method Aj Carcinogen | Non-Carcinogen |
2,4-Dichlorophenol 9-91 (10) {10) (10) - 48
§-92 (10) (10) (10)
9-92 - - ©e-
12-92 - - -
1,2,4-Trichlorobenzene 9-91 (10) {10) (10) - 80
6-92 {10) (10) (10)
9-92 -- - --
12-92 - - -
Naphthalene 9-91 (10) (10 (10) - 320
6-92 {10} (10) -~ {10)
9-92 - - -
12-92 - - -
4-Chloroaniline 9-91 (20} (20) {20) -- 64
6-92 (20) (20) (20)
9-92 -- - -
12-92 - - -
Hexachlorobutadiene 9-91 {10} (10) (10) 0.561 1.6
6-92 (10) (10) (10)
9-92 - - -
12-92 - - -
4-Chloro-3-methylphenol 9-9 (20) (20) (20) - -
6-92 (20) {20) (20)
9-92 - - -
12-92 - - -
2-Methylnaphthalene 9-91 (10) {10} (10) - -
6-92 (10} (10) (10)
9-92 - - -
12-92 - - -
Hexachlorocyclopentadiene 9-91 (10 (10) (10) -- 112
6-92 (10) (10} (10}
9-92 - -- -
12-92 - - -
2,4,6-Trichlorophenol 9-91 (10) (§19)] (10 7.95 -
5-92 (10) (10) (10 :
9-92 - - -
12-92 -- - -

g:\serenna\82700P XLS
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TABLE 8b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN ug/L (ppb)

MTCA®
SAMPLE MTCA' | Method B Method B
ANALYTE DATE CO1B cozB C03B |{Methed Aj Carcinogen | Non-Carcinogen
2.4,5-Trichlorophenoi 9-91 (10) (10) (10} -- 1,600
6-92 (10) {10 {10)
9-92 - - -
12-92 - - -
2-Chioronaphthalene 9-91 (10) (10) (10) C-- --
6-92 (10) {10 {10)
9-92 -- - -
12-92 - - -
2-Nitroanifine 9-91 {50) (50) (50) - -
8-92 (50) (50) [Gh))]
9-92 -- - --
12-92 - - -
Dimethy! phthalate 9-91 {10) (10) (10) - " 16,000
- 6-92 (10) (i0) {10)
9-92 -- - --
12-92 - - -
Acenaphthylene ' ' 9-91 (10 (10} (10) - -
6-92 {10} (i0) {(10)
9-92 -- - -~
12-92 -- - -
3-Nitroanifine 8-91 (50) - {50) (50) - un
6-92 {50) {50) {51)
9-92 - -- -
12-92 - - -
Acenaphthene 9-91 (10) (10) (10) ' - 960
6-92 {10} (10) {(10)
9-92 - - -
12-92 - - -
2,4-Dinitropheno! 9-91 (50) (50) (50) -- 32
6-92 {50 (50) {51)
9-92 - -- -
12-92 - - -
4-Nitrophenol 9-91 (50) (50) {50) - -
6-92 {50) {50) {51
g9-92 -- - -
12-92 - - -

g\serenna\82700P .XLS
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TABLE 8b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN ug/L (ppb)

MTCA”®
SAMPLE MTCA' | Method B Method B
ANALYTE DATE co1iB coza Cc0o3B |Method A| Carcinogen | Non-Carcinogen
Dibenzofuran 9-91 (10) {10) . (10) - --
6-92 (10) (10} (10)
9-92 - - -
12-92 - we -
2,4-Dinitrotaluene 9-91 (10) {10) (10) - a2
6-92 (10) (10) {10)
9-92 -- - --
12-92 - - -
2,6-Dinitrotaluene 9-91 (10} (10) {10) - 16
6-92 (10) {10) (10)
9-92 - - -
12-92 - - -
Disthylphthalate 9-91 (i0) (10) (10) -- 12,800
6-92 (10) (10) (10)
9-92 - - -
12-92 - - -
4-Chiorphenyl pheny! ether 9-91 (10) {(10) (10) - -
68-92 (10) (10) {10)
9-92 - - -
12-92 - - -
Fluorene 9-91 (10 (10} (10 - 640
6-92 (10) (10) (10) :
9-92 - - -
12-92 - -- -
4-Nitroanifine 9-91 (10 | (10 (10) - -
6-92 (50) (50} (51) :
9-92 - -- -
12-92 - - -
4,6-Dinitro-2-methylphenol 9-g1 (50) (50) (50)
68-92 (50) (50) (51)
9-92 - -- --
12-92 - - -
N-Nitrasodiphenylamine 9-91 (50) (50) (50) 17.9 -
6-92 (10) (10) (10)
9-82 - - -
12-92 - “- -

g:\serenna\8270DP.XLS
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TABLE 8b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270}

RESULTS IN ug/L {ppb)
MTCA"
SAMPLE MTCA' Method B Method B
ANALYTE DATE cOo1B CO2B C03B [Method A| Carcinogen | Non-Carcinogen |
4-Bromophenyl phenyl ether g-91 (10) {10) (10) - -
6-92 (10) (10) (10)
9-92 - - --
12-92 - - --
Hexachlorobenzene 9-91 (10) {10) (10) 0.0547 12.8
6-92 (10) {10} (10)
9-92 - - -
12-92 -- - -
Pentachlorophenol 9-91 (50) (50) (50) 0.726 480
6-92 (50) {50) 61
g9-92 - - --
12-92 - -- -
Phenanthrene 9-91 {10) (10) (10) - -
6-92 (10) (10) (10)
9-92 - - -
12-92 -- - -
Anthracene 9-91 {10} (10) {10) - 4,800
6-92 (10) (10) (10}
9-92 - - -
12-92 - - -
Di-n-butylphthalate 9-91 (10) (10} (10) - -
6-92 10 (10) 2
9-92 - - -
12-92 - - -
Fluoranthene 9-91 (10) {10) (10) - 640
6-92 (10) (10) (10)
9-92 - = -
12-92 - - -
Pyrene 9-91 (10) (10) (10) - 480
6-92 (10) (10) (10)
9-92 - -- -
12-92 - - -
Buty! benzy! phthalate 9-91 (10) (10) (10) - 3,200
6-92 (10) (10) (10
9-92 -- -~ -
12-92 - - -

g\serenna\8270DP.XLS .
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: TABLE 8b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)

RESULTS IN ug/L (ppb)
MTCA”
SAMPLE MTCA® | Method B Method B
ANALYTE DATE CO1B Cco2B CO3B |Method A| Carcinogen | Non-Carcinogen
3,3-Dichlorobenzidine 9-91 (10) (10) {10) 0.194 -
6-92 (20) (20) (20)
9-92 -- - -
12-92 -- = -
Benzo {a) anthracene 9-91 (10) {10) {10) 0.012 e
6-92 (10) (10) (10)
9-92 -- = -
12-92 - - -
bis (2-ethylhexyl) phthalate 9-91 3.0 1.0 1.9 6.25 320
6-92 (10) (10) (10)
9-92 -- - -
12-92 - - -
Chrysene 9-91 (10) {10} {10) 0.012 -
6-92 (10) (10) (10)
9-92 -- - -
12-92 -- - -
Di-n-octyl phthalate 9-91 (10) (10) (10) - 320
6-92 (10 (10) (10)
9-92 - - -
12-92 - - -
Benzo (b) fluoranthene 9-91 (10) (10) (10) 0.012 --
6-92 (10) (10) (1)
9-92 = - -
12-92 - - -
Benzo (k) fluoranthene 9-91 (10) {(10) (10) 0.012 -
6-92 (10) (10) (10)
9-92 - - -
12-92 -- - -
Benzo {a) pyrene 9-91 (1) (10) (10) 0.2 -
6-92 (10) (10) (10)
9-92 = - -
12-92 - - -
Indeno (1,2,3-cd) pyrene 9-91 (10) (10) (10) 0.012 =
6-92 - (1) (10) - (10) -
9-92 -- - -
12-92 - - -

g \serenna\8270DP XLS
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TABLE 8b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)

RESULTS IN ug/L (ppb)
MTCA®
SAMPLE : MTCA' | Method B Method 8

ANALYTE DATE cO18 c02B CO3B |Method A| Carcinogen | Non-Carcinogen |
Dibenzo (a,h) anthracene 9-91 (10) (10) (10) 0.012 -

6-92 (10) (10 (10) '

9-92 - - -

12-92 - - -
Benzo (g,h,i) Perylene 9-3 (10) (10) {10) -- -

6-92 {10} (10) (10)

9-92 - -- -

12-92 - - -

NOTES:

1. Washington State Depariment of Ecology Model Toxic Control Act (MTCA)
Method A Cleanup Levels for Groundwater Chapter 173-340 WAC

2. MTCA Cleanup Levels and Risk Calculations (CLARC 1) update February 1996

(10) analyte concentration not detected above PQL indicated within {)

4. --= analyte not analyzed or no published regulatory cleanup levels

w
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TABLE 8c

GROUNDWATER ANALYTICAL RESULTS - TRIP AND EQUIPMENT BLANKS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)

RESULTS IN ug/l (ppb)

TRIP |EQBLANK| TRIP | EQUIP | MTCA® Method B

BLLANK {C05) BLANK | BLANK | Method B Non-
ANALYTE 9-91 9-91 6-92 §-92 |Carcinogen| Carcinogen |
Phenol (10)® (10) (10) (10) -4 9,600
bis (2-Chloroethyl) ether {10) (10) (10) (10) 0.0398 =
2-Chlorophenol (10) (10) 10 (10) - 80
1,3-Dichiorobenzene (10) (10) (10 (10) - -
1,4-Dichlorobenzene (10) (10) (10) (10) 1.82 -
Benzyl Alcohol (20) (20) (19) (20) - 4,800
1,2-Dichlorobenzene {10} (10} (10) (10) - 7,200
2-Methylphenol (10) (10) (10) (10) - -
bis (2-Chloroisopropyf) Ether (10) (10) (10) (10) - 320
4-Methylphenol {10) (10) (1 (10 -- -
N-Nitroso-Di-N-propylamine (10) (16) (10) (10) 0.0125 -
Hexachlorosthane {10) (10) (10 (10) 6.25 16
Nitrobenzene (10) (10 {10) (10 -- 8.0
isophorone (10) (10) (10) (10) 92.1 3,200
3-Nitrophenol {0) (10) an | (o - -
2,4-Dimethylphenol (10) (10 (10) (10) - 320
Benzoic Acid (50) (50) (48) (50) - 64,000
bis {2-Chloroethoxy) methane (10) (10) (10) {10) - -
2,4-Dichlicrophenal (10) (10 (10) (10) - 48
1,2 4-Trichforobenzene (10) (10 (10) {10} - 80
Naphthalene (10) (10) (10) (10) - 320
4-Chloroanitine (20) (20) (19) (20) - 64
Hexachlorobutadiene (10) (10y (10) (10) 0.561 1.6
4-Chlore-3-methyiphenal (20) (20) (19) 20 - -

g\serenna\8270EQTB.XLS
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TABLE 8¢
GROUNDWATER ANALYTICAL RESULTS - TRIP AND EQUIPMENT BLANKS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)

RESULTS IN ug/l (ppb)
TRIP |EQBLANK| TRIP | EQUIP | MTCA’ | MethodB

BLANK (C05) BLANK | BLANK | Method B Non-
ANALYTE 9-91 9-91 6-92 6-92 | Carcinogen| Carcinogen
2-Methylnaphthatene (10) (10) {10) (10) - --
Hexachlorocyclopentadiene (10) {10) (10 {10} - 112
2,4,6-Trichlorophenol {10) (10) (10 (10) 7.95 -
2,4,5-Trichlorophenol (10) (10) (10 (10) - 1,600
2-Chioronaphthalene (10) (10) (10 (10) - -
2-Nitroaniline (50 (50) (48) (50) - -
Dimethy! phthalate (10) (10) {(10) (10) - 16,000
Acenaphthylene (10) (10) (10 (10) - “
3-Nitroaniline (50 (50} (48) (50) - -
Acenaphthene (10) (10) (10) {(10) - 960
2,4-Dinitrophenal {50) (50) {(48) (50) -- 32
4-Nitrophenol (50) (50) @8) (50) = -
Dibenzofuran o) a0 ) 0 - -
2,4-Dinitrotoluene {(10) (10} {(10) (10) -- 32
2,6-Dinitrotoluene {10) (10) {10) {(10) e 16
Diethylphthalate (10) (10) (10) (10) - 12,800
4-Chiorphenyl phenyl ether (10) (10) (10) (10) - -
Fluorene (10) (10) (10} (10 = 640
4-Nitroaniline (10) (10) (48) (50) - --
4,8-Dinitro-2-methylphenol {(50) (50) (48) (50)
N-Nitrosodiphenylamine (50) (50 (10 10 17.9 --
4-Bromopheny! pheny! ether (10) (1) (10) (10) -- --
Hexachlorobenzene (10) (10) (10) (10) 0.0547 12.8
Pentachlorophenol (50) (50) (48) (50) 0.729 480

g:\serenna\8270EQTB.XLS
10/1/96
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TABLE 8c
GROUNDWATER ANALYTICAL RESULTS - TRIP AND EQUIPMENT BLANKS
SEMI VOLATILE ORGANIC COMPOUNDS (EPA METHOD 8270)
RESULTS IN ug/l (ppb)

TRIP |EQBLANK| TRIP | EQUIP | MTCA? | Method B

BLANK (C05) BLANK | BLANK | MethodB | Non-
ANALYTE 9-91 9-91 6-92 6-92 | Carcinogen| Carcinogen
Phenanthrene (10) (10) {10) {10) -- -
Anthracene (10) (10) (10) (10) - 4,800
Di-n-butylphthalate (10) {(10) 2 (10) - .
Fluoranthene (10) (10) (10) (10) - 640
Pyrene (10) (10) 1o (1) - 480
Butyl benzyl phthalate (10) (10) (10 (10) - 3,200
3,3-Dichlorobenzidine {10) (10) (19) (20) 0.194 -
Benzo (a) anthracene {10) {10) (10) {10} 0.012 -
bis {2-ethythexyl) phthalate (10) 07 (10) (10} 6.25 320
Chrysene (10) (10) (10) (10) 0.012 -
Di-n-octyl phthalate (10) (10) (10) (10) = 320
Benzo {b) fluoranthene (10) (10) (10) {10) 0.012 --
Benzo (K) fluoranthene 0y (10) o) a0 0.012 =
Benzo (a) pyrene (10) (10) (10) (10) 0.012 -
indeno (1,2,3-cd) pyrene {10) (10) (10) (10} 0.012 -
Dibenzo (a,h) anthracene (10) {10) (10) {10) 0.012 -
Benzo (g,h,i} Peryiene (10) {(10) (10) (10 -- -

NOTES:

2. MTCA Cleanup Levels and Risk Calculations (CLARC I} update February 1996

o

g:\serenna\8270EQTB.XLS
10/1/96
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(10) analyte concentration not detected above PQL indicated within ()
-- = analyte not analyzed or no published regulatory cleanup levels




TABLE 9a

GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
ORGANOCHLORINE PESTICIDES AND PCB COMPOUNDS (EPA METHOD 8080)
RESULTS IN ug/l (ppb)

ANALYTE

SAMPLE
DATE

§01 DbUP

MTCA'
Method A

Method B*
Non-
Carcinogen

Method B
Carcinogen

Aldrin

9-91
6-92
9-92
12-92

0.48

0.00515

a-BHC

8-g1
6-92
g-92
12-92

b-BHC

9-91

6-92
9-92
12-82

g-BHC

9-91
6-92
9-92
12-92

y-BHC (Lindane}

9-91
6-92
8-92
12-92

6.2

Chiordane (technical)

831
6-92
9-92
12.82

0.96

'0.0673

4,4 -DDO

9-91
6-92
9-92
1292

0.365

4,4'-DDE

9-91
6-92
9-g2

12-92

0.257

4,4'-DDT

9-91

6-92

9-92
12-82

0.1

8.0

0.257

Dieldrin

9-91
6-92
9-92
12-92

0.8

" 0.00547

glserennaB080SH.XLS
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TABLE 9a

GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
ORGANOCHLORINE PESTICIDES AND PCB COMPOUNDS (EPA METHOD 8080)
RESULTS IN ug/l (ppb)

ANALYTE

SAMPLE
DATE

S01 bUp

MTCA'
Method A

Method B?
Non-
Carcinogen

Method B
Carclnogen

Endosuifan {

8-91

6-92

9-92
12-82

Endosulfan il

g-91

6-92
9-92
12-92

Endosulfan sulfate

9-91

6.92

§-92
12-92

Endrin

8-91
6-92
9-92
12-82

4.8

Endrin aidehyde

9-91

6-92

9-82
1282

Heptachlor

9-91
6-92
9-92
12-92

8.0

0.0194

Heptachlor epoxide

9-91
6-92
89-92
12-82

0.208

0.00862

Methoxychlor

9-91
6-92
9-92
12-62

80

Toxaphene .

9-91
6-92
9-92
12-92

0.0795

Aroclor 1016

9-91
6-92
§-92
12-92

©.1)
©.1)
©.1)
(0.1}

(0.1)
0.1
0.1)
(©.1)

{0.1)
0.1
©.1)
(0.1)

©.%)
{0.1)
{0.1)
.1

{0.1)
{0.1)
(©.1)

©1)

0.1

00114

g\serenna‘\B080SH . XLS
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TABLE 9a

GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
ORGANOCHLORINE PESTICIDES AND PCB COMPQUNDS (EPA METHOD 8080)

RESULTS IN ug/l (ppb)

Method B?
. SAMPLE CO3A MTCA! Non- Method B
ANALYTE pATE | so1|so1pup| soz2 | co1a| cozal co3a| co3AD] DUP | K27SS | Method A | Carcinogen| Carcinogen
Aroclor 1221 9-91 0.1) - o | en]| o on - - - 0.1 - 0.0114
6-92 {1 - e} @ ]| ©H | ©n - -
9-92 (0.1) .1 oni enl ©n| ©n - - -
12-92 | (0.1) - 1] ©n Oy 1) - 1] ©10
Aroclor 1232 9-91 (0.1) - o] en] o} o - - - 0.1 - 0.0114
8-92 0.1) - e} oni ©n| @B Oy - -
9-92 ©.1) ©.1 enl el enl ©n - - -
1282 | (0.1) - o] eul i o0 - 1| ©n
Aroclor 1242 9-a1 0.1 - 6] e ] o] @b - - - 0.1 - 0.0114
692 | (0.1) - on|lon] @l ©n]| ©1 - -
g-92 0.1) 0.1 en ] il enl on - - -
12-92 | ©.1) - on | o1 e ©On - ©hH 1 0N
Araclor 1248 9-91 {©.1) - o] enl] o on - - - 0.1 - 0.0114
6-92 (0.1) - on | enl on] o] ©1) - -
9.92 {0.1) {0.1) @i o] e on - - -
1292 | (0.1} - o1y § O 0] 01 - ©1n 1] 05
Araclor 1254 9-91 .1 - o0l o] ©n | @1 - - - 0.1 0.32 0.0114
6-92 (0.1 - i) o] on ] ey | ©1 - -
9-92 (0.1) (0.1 eh | en] @ - - -
12-92 | (0.1) - ©nt onl| ©oni on - ©1 | O
Aroclor 1260 9-91° 0.6° - 0.3 1.2 1.4 0.3 - - - 0.1 - 0.0114
6-92 .9 - onl o] on | @y | ©N - -
992 ©.1) oh {eun| on] on o) = - -
12-92 | ©.9) - e on | on | on - N ©on
NOTES:

1, Washington State Department of Ecology Model Toxic Control Act {MTCA)
Method A Cleanup Levels for Groundwater Chapter 173-340 WAC

S oo wN

g\serenna\80805H. XLS

10/1/86

MTCA Cleanup Levels and Risk Caloulations (CLARC II) update February 18496
{0.01) analyte concentration not detected above PQL indicated within ()

-- = analyte not analyzed or no published regulatory cleanup tevels
Bold - analyte cancentrations above cleanup level
Sample analyzed not using Method 3630 Cleanup
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GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS

TABLE 9b

ORGANOCHLORINE PESTICIDES AND PCB COMPOUNDS (EPA METHOD 8080}
RESULTS IN ug/l (ppb)

ANALYTE

SAMPLE
DATE

MTCA!

MTCA?
Method B
Non-

Carcinogen

Method B
Carcinogen

Aldrin

9-91
6-92
9-82
12-92

Method A
Z

0.48

0.00515

a-BHC

9-91
6-92
9-92
12-92

b-BHC

9-91
6-92
9-92
12-92

g-BHC

g-91
6-92
9-92
12-92

y-BHC (Lindane)

9-91
6-92
9-82
12-92

0.2

Chlordane (technical)

9-91
6-92
9-92
12-92

0.0673

4,4'-DDD

9-91
6-92
9-92
12-92

0.385

4,4'-DDE

9-91
6-92
9-92
12-92

0.257

4.4 -DDT

9-91
6-92
9-92
12-92

0.1

8.0

0.257

g’\serenna\BO800GP.XLS
f0/1/68
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TABLE 9D

GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
ORGANOCHLORINE PESTICIDES AND PCB COMPOUNDS (EPA METHOD 8080)
RESULTS IN ug/l (ppb)

ANALYTE

SAMPLE
DATE

C038

MTCA'
Method A

MTCA?
Method B
Non-
Carcinogen

Method B
Carcinogen

Dieldrin

9-91
6-92
9-92
12-92

(0.07)

0.8

0.00547

Endosulfan |

9-91
6-92
9-92
12-92

Endosulfan i

9-91
6-92
9-92
12-82

Endosuifan sulfate

9-31
6-92
9-92
12-92

Endrin

9-91
6-92
9-92
12-92

4.8

Endrin aldehyde

9-91
6-92
9-92
12-92

Heptachior

9-91
6-92
9-92
12-92

8.0

0.0194

Heptachlor epoxide

9-91
6-92
9-92
12-92

0.208

0.00962

Methoxychior

9-91
6-92
'9-92
12-92

80

g \serenna\8080DP.XLS
101 aR
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TABLE 9b

GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS

ORGANOCHLORINE PESTICIDES AND PCB COMPOQUNDS (EPA METHOD 8080}

RESULTS IN ug/i (ppb)
MTCA?
Method B
SAMPLE MTCA' Non- Method B
ANALYTE DATE co18 co2B CO3B |Method A| Carcinogen | Carcinogen
Toxaphene 9-91 (0.1) 0.1) {0.1) -- - 0.0795
8-92 - - -~
9-92 - -- --
12-92 -- -- --
Aroclor 1016 9-91 ©.1) ©.1) (0.1) 0.1 1.12 0.0114
6-92 {0.1) 0.1) (0.1)
9-92 (0.1) - -
12-92 0.1) -- -
Aroclor 1221 9-01 0.1 ©.1 0.1 0.1 - 0.0114
6-92 (0.1) (0.1) (0.1)
9-92 0.1) -- -
12-92 (0.1) - -
Aroclor 1232 9-91 0.1 (0.1) 0.1) 0.1 - 0.0114
6-92 (0.1) (0.1) 0.1
9-92 0.1) - -
12-92 (0.1) - -
Aroclor 1242 9-91 (0.1) .1 0.9 0.1 - 0.0114
6-92 (0.1) (0.1) (0.1)
9-92 {0.1) -- -
12-92 (0.1) - --
Aroclor 1248 9-91 (0.1 (0.1 (0.1) 0.1 - 0.0114
6-92 (©.1) (0.1) (©.1)
9-92 (0.1) - -
12-92 (0.1) - -
Aroclor 1254 9-91 0.1 (0.1) (©.1) 0.1 0.32 0.0114
6-92 (0.1) (0.1 (0.1)
g-92 (0.1) - -
12-92 (0.1) - -
Aroclor 1260 9-91° 0.7 2.2 0.3 0.1 - 0.0114
6-92 {0.1) {0.1) (0.1)
9-92 (0.1 - -
12-92 (0.1) - —
NOTES:
1. Washington State Department of Ecology Model Toxic Control Act {MTCA) Method A Cleanup Levels for Groundwater Chapler $73-340 WAC
2. MTCA Cleanup Levels and Risk Calculations {CLARC If} update February 1956
3. {0.01) analyte concentration not detected above PQL indicated within ( }
4. - = analyle not analyzed or no published regulatory cleanup levels
5 Bald - analyte concentrations above cleanup level
6.  Analysis did not include Method 3630 Cleanup

g'\serenna\80800P XLS
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TABLE 9¢

GROUNDWATER ANALYTICAL RESULTS - TRIP AND EQUIPMENT BLANKS
PCB COMPOUNDS (EPA METHOD 8080)
RESULTS IN ug/l (ppb)

SHALLOW SOIL
GROUNDWATER SAMPLING SAMPLING REGULATORY CLEANUP LEVELS
MTCA®

Trip | Eq Blank Trip Equip. Trip Equip. Equip. Equip. Method B

Blank (cos) Blank Blank Blank Blank |Trip Blank| Blank |Trip Blank| Blank MTCA® Non- Method B
ANALYTE 9-91 9-91 6-92 6-92 9-92 9-92 12-92 12/92 11-92 11-92 |Method A| Carcinogen | Carcinogen
Aroclor 1018 0.1)° {0.1) (0.1 (0.1 {0.1) {0.1) (0.1) (0.1) (0.1) {0.1) 0.1 1.12 0.0114
Argelor 1221 _ (o4 (0.1) (0.1) {0.1) (0.1) (0.1) {0.1) (0.1} {0.1) (0.1) 0.1 - 0.0114
Aroclor 1232 (0.1) (0.1) {0.1) (0.1) {0.1) {0.1) (0.1 (0.1 (0.1) (0.1 0.1 - 0.0114
(Aroclor 1242 {0.1) {0.1) {0.1) (0.1) (0.1 (0.1) {0.1) (0.1) (0.1} {0.1) 0.1 - 0.0114
Aroclor 1248 (0.1) (0.1 (0.1) {0.1) (0.1) (0.1) (0.1) {0.1) (0.1) (0.1) 0.1 - 0.0114
Arcclor 1254 {0.1) (0.1) (0.1 {0.1) {0.1) {0.1) (0.1) {0.1) {0.1) (0.1) 0.1 0.32 0.0114
Aroclor 1260 (0.1) 2.4 {0.1) (0.1) {0.1) (0.1) (0.1) (0.1) (0.1) (0.4) 0.1 - 0.0114

NOTES:

FNQFICRE N

g\serenna\8080EQTB.XLS

Elalain’

Washington State Department of Ecology Model Toxic Control Act (MTC
MTCA Cleanup Levels and Risk Calculations (CLARC 1) update Febtuary 1896
(0.1) analyte concentration not detected above PQL indicated within ()
-. = analyte not analyzed or no published regulatory cleanup levels

A) Method A Cleanup Levels for Groundwater Chapter 173-340 WAC
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TABLE 10a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
TOTAL PETROLEUM HYDROCARBONS
(EPA METHOD 418.1)
RESULTS IN ug/l {ppb)

SAMPLE SO1 mTCA!
ANALYTE DATE | sot | pup | S02 |CcO1A|CO2A[CO3A|CO3AD[K27SS | Method A
Total Petroleum Hydrocarbons g-91 |(1000y°] --* |(1000) |(1000)|(1000)| 3,200 -- - 1000
6-92 | 1200 | - | (1000) | (1000){(1000)|(1000)| 1,300 | -
g-92 | (1000) | (1000){ (1000) | (1000)| (1000} (1000)| (1000) j -
12-92 |130000% -- |150000| 5400 | 2800 [99000] -- [ (1000)

NOTES:

1. Washington State Department of Ecology Model Toxic Control Act (MTCA)
Method A Cleanup Levels for Groundwater Chapter 173-340 WAC

(1000) analyte concentration not detected above PQL indicated within ()
- = analyte not analyzed or no published regulatory cleanup levels

Bold - analyte concentrations above cleanup level

il

gi\serennad18TPH.XLS
10/1/96 Page 1 of 1




TABLE 10b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
TOTAL PETROLEUM HYDROCARBONS
(EPA METHOD 418.1)
RESULTS IN ug/L (ppb)

SAMPLE MTCA'
ANALYTE DATE | CO1B | C02B | C03B | Method A
Total Petroleum Hydrocarbens 9-91 (1000')3 (1000)( (1000} 1000
6-92 | (1000) | (1000)|(1000)
9-92 | (1000)| --* -
12-92 |27,000°] -- -

NOTES:

1. Washington State Department of Ecology Model Toxic Control Act (MTCA)
Method A Cleanup Levels for Groundwater Chapter 173-340 WAC

(1000) analyte concentration not detected ahdve PQL indicated within ()

-- = analyte not analyzed or no published regulatory cleanup levels

Bold - analyte concentrations above cleanup level

oo

gserenna\d1B8TPHOP XLS
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TABLE 10¢
GROUNDWATER ANALYTICAL RESULTS - TRIP AND EQUIPMENT BLANKS
TOTAL PETROLEUM HYDROCARBONS
(EPA METHOD 418.1)
RESULTS IN ug/L (ppb)

TEST PIT SHALLOW
SOIL SOIL REGULATCRY
GROUNDWATER SAMPLING SAMPLING SAMPLING CLEANUP LEVELS
MTCA®
Eq Blank Equip. Equip. Equip. Equip. Equip. Methed B
(C05) | Trip Blank| Blank | Trip Blank| Blank |Trip Blank| Blank Blank Trip Blank| Blank MTCA' Non- Method B
ANALYTE 9-91 6-92 692 9-92 9.92 12-92 1292 10-92 - 11.92 11-82 | Methed A| Carcinogen Carcinogen |
Total Petroleurn Hydrocarbons (‘I,ODO)3 (1,000) [(1,000)] (1,000) (1,000) | (1,000) 1(120,000) (100,000) | (1,000) {1 ,000)j 1,000 - -

NOTES:

SRR

g\serenna\418TPHEB.XLS

ERaTE W27

Dana 1 nf 1

Washington State Department of Ecology Model Toxic Control Act (MTCA) Method A Cleanup Levels for Groundwater Chapter 173-340 WAC
MTCA Cleanup Levels and Risk Calculations (CLARC iI) update February 1996
(1,000) analyte concentration not detected above PQL indicated within ()

-- = analyte not analyzed or no published regulatory cleanup levels




TABLE 11a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
ICP METALS (EPA METHOD 6010/7470/7060) AND DISSOLVED METALS
RESULTS IN ug/l. (ppb)

Method B*
SAMPLE CO3A MTCA' Non- Method B®
ANALYTE DATE | s01 |s01DuP|s02|CO1A|{CO2A|CO3A| CO3AD| DUP | K27SS [ Method A| Carcinogen [ Carcinogen Atochem
Antimony 9-91 (60)* - ®0) | ®0) | (80) | (80 - - - - - - -
6-92 - - - - - - - - -
9-92 - - - - - - - - -
12-92 - - -~ - - - - - -
Arsenic 9-91 180° - (10) | 11 14 | (0 - - - 50 48 0.0583 40
6-92 690 - oy | ¢y | 13 78 76 - -
9-92 330 330 (100 26 18 | 140 - - -
12-92 { (100} - (10) | 32 13 36 - 34 (10}
Beryliium 9-91 (8) - 6 | ©® ® | 6 - - - - &0 0.0203 -
6-92 - - - - - - - - -
8-92 - - - - - - - - -
12-92 - - - - - - - - -
Cadmium 9-91 (5) - RG] )] (5) - - - 5.0 8 - -
6-02 7 - 18 ] (5) 17 7 - -
9-92 11 10 15 | 13 7 11 - - -
1292 5) - G| ® 7 11 - 6 &)
Chromium 9-91 (10} - oy | (10 | 10 | (10) - - - 50.0 - - -
6-92 (100) -~ oy | oy { ¢10g) | (10) | (19 -
8-92 (10) (10) (o) | oy | (o | (10) - - -
12-92 (10) - (o) oy | ¢oy | (10) - (o) | (o
Copper 8-91 (25) - @] 54 | @ | 2 - - P - 592 - 10
692 (25} - et @) | e | @ | @5 - -
9.92 (25) (25) @) | @ | @5 | @9 - - -
12:92 (25) . @ | @8 | @ | @5 - @5 | (28

g \serenna\6010SH.XLS
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TABLE 11a

GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
ICP METALS (EPA METHOD 6010/7470/7060) AND DISSOLVED METALS
RESULTS IN ug/L (ppb)

ANALYTE

SAMPLE
DATE

S01 DUP

CO3AD

MTCA'
Method A

Method B*
Non-
Carcinogen

Method B?
Carcinogen

Atochem

Lead

8-91
6-92
9-92
12-92

(50)

®) -

- (80)

5.0

10

Mercury

9-91
6-92
9-92
12-92

0.4) -

20

4.8

Nicke!

8-81
6-92
992
12-92

Selenium

9-91
6-92
8-82
12-92

80

Silver

9-91
6-92
9-82
12-82

80

Thallium

9-91
6-92
9-92
12-92

gserenna60i10SH.XLS

EERTAN»1

Pana 2 nf 3




TABLE 11a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS
ICP METALS (EPA METHOD 6010/7470/7060) AND DISSOLVED METALS
RESULTS IN ug/L (ppb)

i werenna\GO108H . XLS

101798

Page 3¢l 3

Method B*
SAMPLE CO3A MTCA' Non- Method B?

ANALYTE DATE so1 |s01DUP|s02|CO1A|CO2A[CO3A|{ CO3AD| DUP | K27SS | Methed A| Carcinogen | Carcinogen Atochem
Zine 9-91 (20) - 20y | 200 | (20} | (20 - - - - 4800 - 100

8-92 (20) - 20) | 200 | 20y | (20 20 - -

9.92 - . - - - - - - -

1262 - - - - - - - - -
NOTES:
1. Washington State Department of Ecology Model Toxic Control Act (MTCA) Method A Cleanup Levels for Groundwater Chapter 173-340 WAC
2. MTCA Cleanup Levels and Risk Calculations (CLARC Iil) update February 1996
3. (60) analyte concentration not detected above PQL indicated within ()
4, - = analyte not analyzed or no published regulatory cleanup levels
5.  Bold - analyte concentrations above cleanup level




TABLE 11b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
ICP METALS (EPA METHOD 6010/7470/7060) AND DISSOLVED METALS
RESULTS IN ug/L {ppb) |

MTCA®
Method B
SAMPLE MTCA' Non- Method B
ANALYTE DATE |co18|c02B]CO3B| Method A| Carcinogen | Carcinogen [ Atochem
Antimony 9-91 | (60)°| (60) | (60) -4 - - -
6-82 - - -
9-92 - - -
12-92 - - -
Arsenic 9-9 (10) | (10) | (10) 5.0 4.8 0.0583 40
6-92 | (10) | (10) } (10)
9-92 | (10)
12-92 | (10)
Beryllium 9901 | ® | & | 5 - 80 0.0203 -
6-92 - - -
9-92 - - -
12-92 - - --
Cadmium 9-91 o | G| 5 5.0 8 - -
692 | 7" | (5 | 12
9-92 9 - -
12202 | ) | - -
Chremium 9-91 13 | (10) | (10) 50.0 - --
6-92 | {10y {(100)| (10}
89-92 10 - -
12-92 20 -- -
Copper 9-91 51 | (25) | (25) -- 592 10
6-92 | (25) | (25) | (25)
9-92 | (25 -- -
12-82 | 25| - -
Lead 9-91 6 Y G) 5.0 - 10
6-92 | 5 | B | O
9-92 | (50) | -- “-
12-92 | (50) | -- -
Mercury 9-91 0.2 (0.2) | (0.2) 20 4.8 -
6-92 | (0.4)} (0.4} (0.4)
9-62 - - -
12-92 - - -
Nickel 9-91 | (40) | (40) | (40) - - -
6-92 | (40) | (40) | (40)
9-92 - - -
12-92 - - -

giserenna'60100P . XLS
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TABLE 11b
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
ICP METALS (EPA METHOD 6010/7470/7060) AND DISSOLVED METALS
RESULTS IN ug/L {ppb)

ANALYTE

SAMPLE
DATE

MTCA'
Method A

MTCA?
Method B
Non-
Carcinogen

Method B
Carcinogen

Atochem

Selenium

9-91
6-92
9-92
12-92

80

Silver

8-91
6-92
9-92
12-92

80

Thailium

9-91
6-92
9-92
12-92

Zinc

9-91
6-92
9-92
12-92

4800

100

NOTES:

1. Washington State Department of Ecology Model Toxic Control Act (MTCA)
Method A Cleanup Levels for Groundwater Chapter 173-340 WAC

oA wN

Page 2 of 2

MTCA Cleanup Levels and Risk Calculations (CLARC II) update February 1996
(60) analyte concentration not detected above PQL indicated within ()

-- = analyte not analyzed or no published regulatory cleanup levels
Bold - analyte concentrations above cleanup level




TABLE 11c
GROUNDWATER ANALYTICAL RESULTS - TRIP AND EQUIPMENT BLANKS

ICP METALS (EPA METHOD 6010/7470/7060) TOTAL OR DISSOLVED METALS
RESULTS IN ug/L (ppb)

TEST PIT
SOIL SHALLOW SOIL.
GROUNDWATER SAMPLING SAMPLING SAMPLING REGULATORY CLEANUP LLEVELS

Trip Eq Blank Equip. Equip. MTCA?

Blank (Co5) Trip | Equip. | Trip Blank Blank Trip Blank Blank Trip § Equip. Method B

9-91 991 Blank | Blank 9-92 9-52 12-92 12192 Equip. Blank | Blank { Blank MTCA' Non- Method B
ANALYTE (Total) |(Dissolved)| 6-92 6-92 | (Dissolved)| {Dissolved) | (Dissolved} | {Dissolved) 10-92 11-92 | 11-92 | Method A | Carcinogen | Carcinogen | Atochem
Antimony (603> {60) -4 — - -- - - -- — - - - - -
Arsenic (10} {10} (10) | (10 (10 (10) (10) (10} (100} {100} | (100} 50 4.8 0.0583 40
Beryllium (&) {5) - - - — — ~ - ~— — — 80 0.0203 —
Cadmium (5) {(5) 15 7 8 8 (5} (5} (5} 8 (5 5.0 8 — -
Chromium {(19) (10) (10) | (10) {10) {10) (10) {10) {10} (10) | (10} 50.0 — - -
Copper {25) {25} (25) 28 (25) (25) (25) (28) 28 81 100 - 592 - 10
Lead (5} (5) (5) {5) (50) (50) (50} (50) - — — 5.0 - - 10
Mercury (0.2) (C.4) (0.4) | (0.4) - — — — {(2) (0.2) | (0.2) 2.0 4.8 — —
Nickel (40) (40} (40% 1 (40) - — - — — - - — - - -
Selenivm (5% {5) - - - - - — - — — — 80 — —
Silver (20) (20) - — - - - - - - — — 80 - —
Thallium (10) (10} — e - - — - - — - - - — -
Zinc (20) {20) {(20) | (20} - - - - — - — - 4800 - 100
NOTES:
1, Washington State Department of Ecology Model Toxic Control Act (MTCA) Method A Cleanup Levels for Groundwater Chapter 173-340 WAC
2. MTCA Cleanup Levels and Risk Calcufations (CLARC |1} update February 1996
3. {60) analyte concentration not detected above PQL indicated within ( )
4. -- = analyte not analyzed or no published regulatory cleanup levels

glserenna'8010EQPB.XLS

10/1/86
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(TSS,TDS,pH,CONDUCTIVITY)

TABLE 12a
GROUNDWATER ANALYTICAL RESULTS - SHALLOW WELLS

Water
SAMPLE S01 CO3A Quality
ANALYTE DATE 501 pDuUpP 502 CO1A CO2ZA CO3A CO3AD bup K275$ | Standards®
Total Suspended Solids 89-91 4,500 =4 1,400 290 600 2,300 - - - -
{(pprm) 6-92 - - - - - - - - -
§-92 180 0.2 280 160 140 120 - - —
12-92 51 - 410 120 570 42 - 42 20
Total Dissolved Solids 9-1 1,800 - 3,000 2,500 2,500 2,800 - - - 500
(ppm) 6-82 1,300 - 4,500 2,500 690 2,800 2,900 - -
9-92 1,600 1,700 4,700 2,800 770 3,300 - - -
12-92 1,800 - 1,700 2,300 370 3,500 - 3,500 1,600
pH 9-91 717 - 6.75 6.68 6.76 7.08 - - - 6.5-8.5
6-92 7.07 - 717 6.67 6.80 6.97 6.87 —- -
g-92 6.99 6.97 8.70 6.63 6.61 6.71 - - -
12-92 717 - 6.58 6.73 6.68 6.77 - 6.79 7.14
Conductivity 9-91 3,100 - 5,100 4,500 1,100 17,000 - - - -
(uhmos/em) 6-92 2,000 - 7,500 4,600 850 5,200 5,100 - -
g9-92 2,800 2,800 8,000 5,000 860 5,800 - - -
12-92 - - e - - - - —~ -
NOTES:
4, -- = analyte not analyzed or no published regulatory cleanup levels

6.  Water Quality Standards for Groundwaters of The State of Washingten Chapter 173-202 WAC

g\serenna\TSSSHL.XLS
10/1/96
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TABLE 12b .
GROUNDWATER ANALYTICAL RESULTS - INTERMEDIATE WELLS
(TSS,TDS,pH,CONDUCTIVITY)

SAMPLE Water Quality
ANALYTE DATE c01B Cc02B C03B Standards®
Total Suspended Solids 89-91 5,600 560 2,800 -
(ppm) 6-92 - - -
9-92 33 -- -
12-92 -- - -
Total Dissolved Solids 9-91 5,500 8,600 10,500 500
(ppm)} 6-92 7,500 780 9,500
9-92 7,500 -- --
12-92 -- - -
pH 9-91 6.86 7.08 6.93 6.5-8.5
6-92 6.82 6.99 7.10
9-92 6.76 - e
12-92 6.80 -- -
Conductivity 9-91 11,000 14,000 17,000 Lo
(uhmosfem) 6-92 12,000 14,000 16,000
9-92 12,0600 -- --
12-92 -- -- -~
NOTES:
4. — = analyte not analyzed or no published regulatory cleanup levels

6.  Water Quality Standards for Groundwaters of The State of Washingfon Chapter 173-202 WAC

g\serenna\TSSDP.XLS

1071196
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Table 1
Summary of Analytical Data - Groundwater
Volatile Organic Compounds
May 29, 1997
Petroleum Reclaiming Services, Inc.
Tacoma, Washington

Analyte CO2A SO3A CO3A S02A SO4A DEpOlisc:te
Vinyl Chloride (30) 5 1] 3) 3 3)
Carbon Disulfide (30) 3) 5 3) 3) 17
Methylene Chloride 71 3 3) 3) 3 3)
trans-1,2-Dichloroethene (30) 1] 3) 3) 7 3)
1,1-Dichloroethane (30) 3) 1] 3) 1] 3)
cis-1,2-Dichloroethene 30) 37 3) 3) 4 3)
Benzene 30) 3) 3 5 3 27
Trichlorethene (30) 3 3) 3) 2] 3)
Tetrachloroethene (30) 17 3) 3) 13 3)
_m,p-Xylenes 30) (3) 5 3) 3 3

Note:

30) Indicates analyte not detected at or above the enclosed laboratory Method Reporting Limit.
¥ Indicates analyte detected below the laboratory Method Reporting Limit. Reported concentration
should be considered an estimate.
All data reported in micrograms per liter (ug/1).
Table includes only analytes detected in at least one sample.

WAPROJECT\00324\001\01\2& 3QTRS7. WPD
12/4197 SECOR International Incorporated



Table 2
Summary of Analytical Data - Groundwater
Semivolatile Organic Compounds
May 29, 1997
Petroleum Reclaiming Services, Inc.
Tacoma, Washington

CO3A
Analyte CO2A SO3A CO3A SO2A SO4A Duplicate
Naphthalene 1) ¢)) 2 ¢))] 2 1
2-Methylnaphthalene )] ) 1 (1 ¢)) 1]
Acenaphthene §)) ) q N 3 4
Dibenzofuran 0)) 1) 17 n 1 ¢))
Fluorene 1) (1) 3 ) 2 3
Fluoranthene )] ) 17 )] 1) 17
bis(2-ethylhexyl) phthalate ) 1 17 1 (1) (1)

Note:

(1) Indicates analyte not detected at or above the enclosed laboratory Method Reporting Limit.
J Indicates analyte detected below the laboratory Method Reporting Limit. Reported concentration
should be considered an estimate.
All data reported in micrograms per liter (ug/D).
Table includes only analytes detected in at least one sample.

W:\PROJECT\00324\001\01\2& 3QTRS7. WPD
1214197 SECOR International Incorporated



Table 3
Summary of Analytical Data - Groundwater
Dissolved Metals
May 29, 1997
Petroleum Reclaiming Services, Inc.

Tacoma, Washington
CO3A

Analyte CO2A S03A CO3A S02A SO4A Duplicate
Antimony 7 &) ) (&) 6)) 5)
Arsenic 22 1,900 47 22 52 34
Beryllium M 0y 0)) 0] 0)) (1)
Cadmium (1) 1 0)) 0)) 0] 0Y)
Chromium 10 3 9 6 10 8
Copper 2 1 1 1 1) 1
Lead ® &) (5) &) ) &)
Mercury 0.2) 0.2) 0.2) 0.2) 0.2) 0.2)
Nickel (2) 2 €5 @ )] 2
Selenium &) ) 3 ) &) ®)
Silver (1 1) 1 (1) 1) 1)
Thallium ) ® ) (%) &) &)
Zinc 5 2 2 3 3 2

Note:

(5.0)  Indicates analyte not detected at or above the enclosed laboratory Method Reporting Limit.
All data reported in micrograms per liter (pg/l).

W:PROJECT00324\001\01\2& 3QTRY7. WPD .
1244197 SECOR International Incorporated



Table 4
Summary of Analytical Data - Groundwater
Total Petroleum Hydrocarbons
May 29, 1997
Petroleum Reclaiming Services, Inc.
Tacoma, Washington

CO3A
Analyte CO2A SO3A CO3A SO2A SO4A Duplicate
Total Petroleum (0.5) (0.5) (0.5) (0.5) 0.5) 0.5)
Hydrocarbons
Note:

(1.0)  Indicates analyte not detected at or above the enclosed laboratory Method Reporting Limit.
All data reported in milligrams per liter (mg/l).

W:\PROIECT\00324\001\01\2& 3QTRS7. WPD )
12/4/97 SECOR International Incorporated



Table 5
Summary of Analytical Data - Groundwater
Volatile Organic Compounds
August 28, 1997
Petroleum Reclaiming Services, Inc.
Tacoma, Washington

CO3A

Analyte CO2A SO3A CO3A SO2A SO4A__ Duplicate
Vinyl Chloride 3) 3 3) ?3) 2] 3)
Acetone ®) (5) ) (5) (5) 3]
trans-1,2-Dichloroethene 3) 13 3) 3) 9 3)
1,1-Dichloroethane 3) 3) 3) 3) 1] 3)
cis-1,2-Dichloroethene 3) 18 3) 3) 4 3)
Benzene 3) 3) 3) 11 3) 27
Trichlorethene 3) 13 3) ) 1] 3)
Tetrachloroethene 3) 3) 3) 3) 1] 3)
m,p-Xylenes 3) 3) 3) 3) 3) 1J

Note:

3) Indicates analyte not detected at or above the enclosed laboratory Method Reporting Limit.
J

Indicates analyte detected below the laboratory Method Reporting Limit. Reported concentration should
be considered an estimate.

All data reported in micrograms per liter (ug/l).
Table includes only analytes detected in at least one sample.

WAPROJECTN00324\001\01\2&3QTR97. WPD )
12/4/97 SECOR International Incorporated



Table 6
Summary of Analytical Data - Groundwater
Dissolved Metals
August 28, 1997
Petroleum Reclaiming Services, Inc.
Tacoma, Washington

CO3A

Analyte CO2A SO3A CO3A. SO2A SO4A Duplicate
Antimony 5 ) &) 5) NA %)
Arsenic 16 920 48 10 NA 41
Beryllium 48] 6)) ¢)) 0)) NA m
Cadmium ¢)) ¢)) (1) ¢y NA 1)
Chromium 10 3 9 5 NA 9
Copper M (0)) M 1 NA 0))
Lead 19 &) (5) (5) NA ®)
Mercury 0.49 0.2) 0.2) 0.2) NA 0.2)
Nickel o)) 2 2) @) NA )
Selenium ) (5) &) 5) NA ®)
Silver (D) (1) 6} 1) NA (1)
Thallium %) &) ) ) NA %)
Zinc 5 4 1 3 NA 2

Note:

(5.0) Indicates analyte not detected at or above the enclosed laboratory Method Reporting Limit.
NA Indicates analysis not performed on this sample due to laboratory error.
All data reported in micrograms per liter (ug/1).

W:\PROJECT\00324\001\01\2&3QTRY7. WPD .
12/4/97 SECOR International Incorporated



Table 7
Summary of Analytical Data - Groundwater
Total Petrolenm Hydrocarbons
August 28, 1997
Petroleum Reclaiming Services, Inc.
Tacoma, Washington

CO3A
Analyte CO2A SO3A CO3A SO2A SO4A Duplicate
Total Petroleum (¢))] (n ¢)) (03] (€)) 1)
Hydrocarbons
o Note:

(1.0)  Indicates analyte not detected at or above the enclosed laboratory Method Reporting Limit.
All data reported in milligrams per liter (mg/1).

W:\PROJECT\00324\001\01\2&3QTR97. WPD
12/4/97 SECOR International Incorporated
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@ ¢ Boring Number: MW-1A Sheet Number:| 1 of | 3
X %) - Job Name: PRS-Monitoring Well Installation Date: 3/22/2008
sol éml - ‘ "
Environmental Sl?rvices Client: | PRS
FiiSgpiecon Location: 3003 Taylor Way Tacoma, WA Southeast comer of property
Casing Depth:gn/a Casing: Elevation: flush mount Drilling
Well Screen Size: n/a Water Level: 3 feet bgs Start * Finish
Surface Conditions: Asphalt Time: 8:27 8:55
= 5 Longitude:
pa: g
2 n
B @ i o 2 Latitude:
c q>’ 'g (5] E ?_L :
2 8 5 E 2 S ] .
5 = = = > = Comments: Direct Push Probe used
3 3 2 g £ B
~ E = o © . .. gn
S i 3 g g = Soil Description
0 - 0-6" Asphalt
| {\ - 6"-2'6": Brown medium to fine sand with silt and occasional gravel,
| A 1) - resembiling fill material
i A -
] 2 - 2'6"-12": Wet brown medium to fine sand with silt and occasional gravel
N 3 -
V] b -
48 \/ 36 4-
8 | 5 -
\/ 9:00 /\ -




SMW1-A5'

[\\
/
/

/

10 -

1 -

12, -

13 -

14 -

15 -

16 -

17)-

18-

Well developed @ 1200




o Boring Number: MW02A ‘ Sheet Number: 2 of | 3
0‘3}@ ,}Q i g I I |
s E ! Job Name: PRS Monitoring Well Installation Date:| 3/22/2008
Environmentalsl?rvices Client: PRS ]
SERgRepiErem Location: 3003 Taylor Way Tacoma, WA northeast corner of property
Casing Depth: n/a Casing Elevationzgﬂush mount Drilling
Well Screen Size: n/a Water Level:§3feet bgs | Start Finish
' Surface Conditions: Asphalt . Time: 9:20 9:30
© § Longitude:é ‘
T 5 i i |
- = 2 Lo 5
o - = (o) Latitude:| |
) 2 3 ) £ =
& 3 [ g & 2 T
'g é z = % K {Comments: | Direct Push Probe used
2 58 2 g = g |
E E (% 3 §- | ‘;" Soil Description
0 - 10-6" Asphalt
| |- 6"-3%6": Brown medium to fine sand with silt and occasional gravel
] . |
N 8- |
| J L | 5 14-12" Wet gray medium to fine sorted sand with silt
48 V 36 v 4 - :
k' ] :
vk [ & ' -
// sMwzag 9:35 ‘ 5 -
{/ / | A ,
A / A _
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@ ¢ Borin% Number: MWO3A Sheet Number-: 3 of | 3
Q@Q Jg PRS Monit Well Install » | / !
QW Job Name: onitoring Well Installation Date: 3/22/2008
o0 lmd Client: PRS Monitoring Well Installation
Environmental Sﬁrvioes : 9
SRR Location:} 3003 Taylor Way Tacoma, WA center of north property line
Casing Depth: n/a Casing. Elevation:/n/a Drilling
Well Screen Size: n/a Water Level: 2.5 feet bgs . Start Finish
Surface Conditions: Asphalt Time:} 9:55 10:05
3 g Longitude:
£ »
B o} i . 2 Latitude:|
g 2 E ° 5 s 3
£ 3 3 = = © Comments: Direct Push Probe used
% . 2 o 2 .
g g = 2 g |f A
E E 3 g 3 g Soil Description
0 - 10-6" Asphalt
| ﬁ - 6"-2'6": Gray medium to fine sand with silt and occasional gravel,
 — 1 - |
A :
N 2 - 2'6"-12": Wet brown medium to fine sand with silt and occasional gravel
31 =
| 7 gl -
48 \/ 36 /\ 41-
L ) 5 - 5-5'6": Gray and brown medium to fine well sorted sand with silt
A - |5'6"™-6" Gray and white medium to fine well sorted sand with silt, moist




SMW3A35 || f0:00
/' SMW3A3.5 / 10:20

NG

6 - g6-8': Gray well sorted silt with some fine sand, wet

8 - 8-11'6": Gray poorly sorted silt with some clay, wet

10 -

11 -

j\/] 7 - 11'6"-16": Gray fine sorted sand with silt
V e |

48 12 -

13-

14 -

15 -

16 -

17 -
- Well Developed @1255
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Environmental Services
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Table 1 - Groundwater Sample Results
Petroleum Hydrocarbons, PCBs, Metals Arsenic, Chromium & Lead and Field Survey Information

3003 Taylor Way

Tacoma, Washington

April 16, 2008
- JTargetAnalytes Field Measurements | o =
g | & ©
> g & S 5 =
o - 2 E o o3| 2| 2 |52 %
Monitoring Well ID| Date Sampled o — = E T 3 m - £3B © ° o 8 O
2 3 3 S b 3 Q < | 83| 8 | = | 52| =
8 g1 2| & - a5| E | & | E¥| 2
- T Tugh [ Tugh [ ugh | meil | meil | mall ug/L | units | uSiem| © Ft. Ft Ft.
MW1A 04/15/04 <100 | <500 <50 | 0.014 | 0.068 | <.001 | <0.1 6.7 962 10.4 4.16 5.65 9.81
MW2A 04/15/04 <100 | <500 <50 | <.007 | 0.079 | <.001 | <0.1 6.94 885 13.2 3.45 6.77 | 10.22
MW3A 04/15/04 <100 | <500 <50 | <.007 | 0.074 | <.001 | <0.1 6.99 956 12.5 2.63 6.76 9.39
CO3A 04/15/04 <100 | <500 <50 | <.007 { 0.016 { <.001 | <0.1 6.98 1049 11.2 1.93 6.74 8.67
CO3B 04/15/04 <100 { <500 <50 | 0.033 | 0.002 | 0.003 | <0.1 6.75 1013 11.8 6.32 2.09 8.41
SO2A 04/15/04 <100 | <500 <50 | <.007 | 0.006 | <.001 <0.1 7.06 970 12.5 2.01 6.74 8.75
SO4A 04/15/04 <100 | <500 74 <.007 1.3 <.001 | <0.1 6.83 990 13 3.43 6.53 9.96

<1.0 = Concentrations were not detected above the laboratory reporting limit

ug/L = Micrograms per liter

p = Purge sampling methods were used

NM = Not measured.
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Table 2 - Groundwater Sample Results
Volitale Organic Compounds

3003 Taylor Way

Tacoma, Washington

April 16, 2008

Volatile Organic _Qompounds by Method 8260B

4]
[0} o c
o 2 c @ 2
Sample Identifiation| Date Sampled ] g < P S e o 2 1] £ S 2 5
& g N 2 o £ ) g < 2 5 3 o
3 ) 5 S b5 = = 3 - S © 3 S
@ T m s = g S F = 5 z < .
~N o~ = < prd = lg = S ~
© ] 5] = -
= = @
(%]
ug/L | ug/L ug/L | ug/L | ug/L ug/L ug/L | ug/L | ug/L ug/L ug/L ug/L ug/L
MW1A 04/15/04 <10 <10 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1
MW2A 04/15/04 <10 <10 <1 <1 <1 <1 <1 <1 <2 <1 <1 287 <1
MW3A 04/15/04 <10 <10 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1
CO3A 04/15/04 <10 <10 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1
CO3B 04/15/04 <10 <10 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1
SO2A 04/15/04 <10 <10 <1 <1 <1 I <1 <1 <1 <2 <1 <1 <1 <1
SO4A 04/15/04 <10 <10 <1 <1 3 <1 5 <1 <2 12 5 <1 28

8260B = EPA method for volatile organic compounds
<1.0 = Concentrations were not detected above the laboratary reporting limit

ug/L = Micrograms per liter
NM = Not measured.
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GEQLOGIC LOG CONSTRUCTION DETAIL GEOLOGIC LOG CONSTRUCTION DETAIL
S04B S04B MW1B MW1B
6—INCH FLUSHMOUNT 6—INCH FLUSHMOUNT
STEEL MONUMENT STEEL MONUMENT
WELLHEAD ELEV. 10.27' WELLHEAD ELEV. 10.47'
o'~ = i 3
i GRAY SILTY SAND AND A
ket F e~ CONCRETE 0.5-3" Sipl A % A%J{\CONCREE 0.5'-3
GRAY SILTY SAND AND Q& A&
GRAVEL, WET AT 6.5' 2% /
' NN Y W oswL BLev = 5.43 . A ?f'\1-|NCH PVC RISER
5'— N JANUARY 26, 2010 5- SN
NN RN NN s SWL ELEV. = 4.20'
A A= 1-mcH pve RisER SN ¥ JXINUARwEfsz. ;021%
NN BLACK AND BROWN NI
QA /\/7 SAND WITH OCCASIONAL SAN
s GRAVEL s
NN NN N\ N
10'— N ’\"\ HYDRATED BENTONITE 10"~ A A hvorareD BENTONITE
A & GROUT 3'-16' AN A GROUT 3'-16’
e i/ 7 Vs /7
o s 1 €5 %
BLACK ORGANICS AN R XA
SN BROWN SILTY CLAY XAl %
sl WITH ORGANICS s
15'— ~ [ 15'— S
AN DN
N N NN
\/\ /\/‘ \/\ /\/‘
SN T sentone PRE-PACK :ﬁ f:; S BENTONTE PRE~PACK
16'-18.5' 16'=19'
20'- DARK GRAY FINE SAND 20"~ BLACK FINE SAND,
SATURATED
) __—— PRE—PACK SCREEN PRE—PACK SCREEN
) 10-SLOT PVC SCHEDULE 40 , 10~SLOT PVC SCHEDULE 40
25'— 18.5'-28.5' 25" 19°-29'
6.5'
| GREEN SILTY CLAY WITH s 1 :
-' SOME FINE SAND ‘_'{ GREEN CLAY
30'— \io- 30'— = _\io»
BOTTOM OF HOLE AT 30' BOTTOM OF HOLE AT 30'
ROBINSON PM: RAB Pierce County Figure 2
@ NOBLE siumusi | April 2010 T21N/RO3E-36 Construction Detail and Geologic Logs
‘VC' " U - . 0
GROUNDWATER & ENVIRONMENTAL sCIENTISTS | 2552-001A Scale 1" = ~40 PRS Group, Inc: GW Monltonng & Well lnsta”atlon




APPENDIX J

605 11™ Ave. SE, Suite 201 * Olympia, WA * 98501
Phone: 360-352-9835 « Fax: 360-352-8164 * Email: admin@aegwa.com



58
$ \%’i&?
\%\G
B3
Y

IMWZATAY

S Shallow Aquifer Monitoring Well

and Groundwater Elevation (NAVD 88)

— Inferred Groundwater Flow Direction, Shallow Aquifer

@25 Inferred Groundwater Elevation Contours
Notes:

1. The locations of all features shown are approximate.

2. This drawing is for information purposes. It is intended

to assist in showing features discussed in an attached document.

GeoEngineers, Inc. cannot guarantee the accuracy and content

of electronic files. The master file is stored by GeoEngineers, Inc.

and will serve as the official record of this communication.

3. Q1 water level measurements taken on June 11, 2015 between 7:58 AM and 2:18 PM.

4. Q2 water level measurements taken on September 8, 2015 between 7:30 AM and 2:07 PM.
5. Q3 water level measurements taken on December 10, 2015 between 8:36 AM and 9:50 AM.
6. Q4 Water level measurements taken on March 8, 2016 between 8:34 AM and 9:47 AM

7. Groundwater elevation contours estimated using Surfer (Golden Software) 8.0

contouring software using the Natural Neighbor gridding method. 50 0
8. Groundwater elevations calculated based on survey data provided by PRS Group, Inc.

Data Source: Aerial from Google Earth Pro 2015

[ —
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% Legend

Groundwater Elevations - Shallow Aquifer
Quarters 1-4

PRS Plant
Tacoma, Washington

50
Figure 3

Projection: NAD 1983 StatePlane Washington South FIPS 4602 Feet Feet
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Deep Aquifer Monitoring Well
6740 and Groundwater Elevation (NAVD 88)

:

— Inferred Groundwater Flow Direction, Deep Aquifer

Inferred Groundwater Elevation Contours
Notes:

1. The locations of all features shown are approximate.

2. This drawing is for information purposes. It is intended

to assist in showing features discussed in an attached document.

GeoEngineers, Inc. cannot guarantee the accuracy and content

of electronic files. The master file is stored by GeoEngineers, Inc.

and will serve as the official record of this communication.

3. Q1 water level measurements taken on June 11, 2015 between 7:58 AM and 2:18 PM.

4. Q2 water level measurements taken on September 8, 2015 between 7:30 AM and 2:07 PM.
5. Q3 water level measurements taken on December 10, 2015 between 8:36 AM and 9:50 AM.
6. Q4 Water level measurements taken on March 8, 2016 between 8:34 AM and 9:47 AM

7. Groundwater elevation contours estimated using Surfer (Golden Software) 8.0

contouring software using the Natural Neighbor gridding method. 50 0 50
8. Groundwater elevations calculated based on survey data provided by PRS Group, Inc.

Data Source: Aerial from Google Earth Pro 2015 P

Projection: NAD 1983 StatePlane Washington South FIPS 4602 Feet Feet

P:\19\19482002\GIS\MXD\1948200200_T0200_F04_Deep.mxd Date Exported: 04/26/16

Groundwater Elevations - Deep Aquifer

Quarters 1-4

PRS Plant
Tacoma, Washington
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Sail Cleanup Level for Direct Soil Contact (Method B)

SOIL CLEANUP LEVEL CALCULATIONS FOR HUMAN HEALTH (Method B)
WITH SURROGATE APPROACH for DIRECT SOIL CONTACT PATHWAY
for Non-Carcinogenic and Carcinogenic TPH

Date of Cleanup Level Testing: 10/23/97
Name of Site: T
Address of Site:
Type of Contamination:
Soil Sample ID: i e
Site Condition (enter the number): 2 : Commercial Zone
Passed for Non-Carcinogen? YES. HI; TPH = 0.136 1,630
Passed for Carcinogen? YES! Total Risk = 0.000E+00
Factors
Condition Non-Carcinogenic | Carcinogenic
(1) Residential 1.250E-05 1.000E-06
(2) Commercial 3.125E-06 2.500E-07
(3) Industrial 2.860E-07 7.620E-08
Non-Carcinggenic TPH Test Table
Seil Cone, ORfD
Compound . (mg/kg-day) Factor Multiplier HQ
Total Aliphatic 0.060 3.125E-06 5.208E-05 0.034
Total Aromatic 0.030 - - -
Benzene 0.030 3.125E-06 1.042E-04 0.000
Ethylbenzene 0.100 3.125E-06 3.125E-05 0.000
Toluene 0.200 3.125E-06 1.563E-05 0.000
Xylenes 2.000 3.125E-06 1.563E-06 0.000
Totat Aromatic-E - X 0.030 3.125E-06 1.042E-04 0.102
Carcinogenic PAHSs (all) o - - - -
TPH in Soil = L1630 Hazard Index = 0.136
Carcinogenic TPH Test Table
Soil Conc. OCPF
Compound (mg/kg) (kg-day/mg) Factor Risk
Benzene 0.000 0.029 2.500E-07 0.00E+00
Carcinogenic PAHs(all) 0.000 7.300 2.500E-07 0.00E+H00

Total Risk=  0.00E+00

1. Analytical method for Total Aromatics should include Ethylbenzene and Xylenes but not Benzene and Toluene.
2. Carcinogenic PAHs should include Benzo(a)pyrene, Chrysene, Dibenzo(a,h)anthracene, Indeno(1,2,3-cd)pyrene,
8enzo(k)fluoranthene, Benzo(a)anthracene, and Benzo(b)fluoranthene.

INTERIM TPH POLICY 10/23/97

PRS04200
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N Soil Cleanup Level for.__I-to-Groundwater Pathway _
SOIL CLEANUP LEVEL CALCULATIONS FOR HUMAN HEALTH WITH SURROGATE APPROACH
for SOIL-TO-GROUNDWATER PATHWAY

Option 2: Soil/Pore Water Partitioning and Groundwater Mixing

Date of Cleanup Level Testing: 10/23/97
Name of Site: IR
Address of Site;

Type of Contamination:
Soil Sample ID: Soil .
Groundwater Use (enter the number): ¢ # #* " Groundwater for Drinking Water Use
Passed for TPH Test? YES! TPH in Water willbe  0.871 mg/

Groundwater Cleanup Level

Groundwater Use Dilution Factor (DF):
(1) Drinking Water
(2) Nonpotable Water
Compound Seil EC MW Moles Mol Frac. | Solubility | Effect.Sol, | DF | Conc. @well | Comp.,
mg/kg _ _g/mol mmol/k; % mg/l ng/l _mgj %
Aliphatics
EC 5-6 35 31 0.00E+00 0.00% 2.80E+01 0.00E+00 20 0.00E+00 0.00%
EC>6-8 7.0 100 0.00E+00 0.00% 4.20E-+H00 0.00E-+00 20 0.00E+00 0.00%
EC>8-10 9.0 130 0.00E-+00 0.00% 3.308-01 0.00E+00 20 0.00E-+00 0.00%
EC >10-12 11.0 160 4.08E+00 35.14% 2.60E-02 9.14E-03 20 4,.57E-04 0.06%
EC>12-16 14.0 200 0.00E+00 0.00% 5.908-04 0.00E+00 20 0.00E+00 0.00%
EC >16-21 19.0 270 0.00E~+00 0.00% 1.00E-06 0.00E+00 20 0.00E+00 0.00%
Aromatics
Benzene 6.5 78 0.00E+00 0.00% 1.78E+03 0.00E+00 20 0.00E+00 0.00%
Taluene 7.6 92 0.00E+00 0.00% 5.20E+02 0.00E+00 20 0.00E+00 0.00%
EC >8-10 9.0 120 0.00E+00 0.00% 6.50E+01 0.00E-+00 20 0.00E+00 0.00%
EC>10-12 10.0 130 7.52E+00 64.86% 2.50E+01 1.62E+01 20 8.11E-01 99.94%
EC>12-16 14.0 150 0.00E+00 0.00% 5.80E-+00 0.00E+00 20 0.00E+00 0.00%
EC>16-21 19.0 190 0.00E+00 0.00% 5.10E-01 0.00E+00 20 0.00E+00 0.00%
EC>21-35 28.0 240 0.00E+00 0.00% 6.60E-03 0.00E+00 20 0.00E+00 0.00%
TPH in Soil = 1,630 Total=  1.16E+01 100.00% TPH in Water = 0.811
INTERIM TPH POLICY 10/23/97



BOTHELL = (425) 481-9200 = FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-0290
PORTLAND = (503) 643-9200 = FAX 644-2202

" EEENNSN Environmental Leboratory Services

Secor Project: PRSI FIFE ' Sampled: 9/29/97
15400 SE 30th Place, Ste. 100 Project Number:  00324-001-01 : - Received: 9/29/97
Bellevue, WA 98007 . Project Manager: John North Reported:  10/2/97 14:07

ANALYTICAL REPORT FOR SAMPLES:

Sample Description Laboratory Sample Number ' Sample Matrix Date Sampled

88-1 B709604-01 Soil 9/29/97

$S-2 B709604-02 Soil 9/29/97

S8-3 B709604-03 Soil 9129197

1 B /T Creek Analytical, Inc. The results in this report apply to the samples analyzed in accordance with the chain of custody document.

This analytical report must be reproduced in its entirety.

Matthew Es¥ig, ProjecyManager 18339 120th Avenue N.E., Suite 101, Bothet!, WA 98011-8508 Page 1 of 7
Easl 11115 Montgomery, Suite B, Spokane, WA 99206-4776
9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132

PRS04203



NORTH
CR EEK BOTHELL w (425) 481-9200 = FAX 485-2092
4 ANALI I ICAL SPOKANE = (508) 824-9200 = FAX 924-9290

Y——Envionmentl Laboratory Senvces PORTLAND » (503) 643-9200 w FAX 644-2202

[Secor Project: PRSI FIFE Sampled: 6/29/97
15400 SE 30th Place, Ste. 100 Project Number: 00324-001-01 Received: 9/29/97
Bellevue, WA 98007 . Project Manager:  John North Reported:  10/2/97 14:07

Diesel Hydrocarbons (C12-C24) and Heavy Oil (C24-C40) by WTPH-D (extended) with Silica Gel Clean-np
North Creek Analytical - Bothell

Batch Date * Date Surrogate Reporting

Analyte Number  Prepared  Analyzed Limits Limit Result Units Notes*
§8-1 ’ B709604-01 Soil
Diesel Range Hydrocarbons 0970765  10/2/97 10/2/97 10.0 145 mg/kg dry
Heavy Oil Range Hydrocarbons " " = 250 553 "
Surrogate: 2-FBP " ” " 50.0-150 43.4 % !
8s-2 B709604-02 Soil
Diesel Range Hydrocarbons 0970765  10/2/97 10/2/97 10.0 ND mg/kg dry
Heavy Oil Range Hydrocarbons " v " 250 ND i
Surrogate: 2-FBP ” " - 50.0-150 60.2 %
S8-3 : B709604-03 Soil
Diesel Range Hydrocarhons 0970765  10/2/97 10/2/97 10.0 973 mg/kg dry
Heavy Oil Range Hydrocarbons N o " 250 1630 "
Surrogate: 2-FBP - . " 50.0-150 112 %

)

/,‘_h Creek Analytical, Inc. *Refer to end of report for text of notes and definitions.

T
Matthew Essipy Projecydanager 18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 Page 2 of 7
East 11115 Montgomery, Suite B, Spokang, WA 99206-4775

9405 5.W. Nimbus Avenue, Beaverton, GR 97008-7132

PRS04204



34 CREEK
4 ANALYTICAL

BOTHELL = (425} 481-9200 = FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = {503) 643-9200 = FAX 644-2202

T Ervironmental Laboratory Services
Secor Project: PRSI FIFE Sampled: 9729/97
15400 SE 30th Place, Ste. 100 Project Number: 00324-001-01 Received: 9/29/97
Bellevue, WA 98007 Project Manager: John North Reported:  10/2/97 14:07
Total Metals by EPA 6000/7000 Series Methods
North Creek Analytical - Bothell
Batch Date Date Specific Reporting

Analyte Number  Prepared  Analyzed Method Limit Result Units Notes*
§5-1 B709604-01 Seil
Arsenic 0970789  9/30/97 9/30/97  EPA6010A 10.0 ND mg/kg dry
§8-2 B709604-02 Soil
Arsenic 0970789  9/30/97 9/30/97  EPA60I0A 10.0 ND mg/kg dry
$8-3 B709604-03 Soil
Arsenic 0970789  9/30/97 9/30/97 EPA 6010A 10.0 74.9 mg/kg dry

]

).h Creek Analytical, Inc. *Refer to end of report jor text of notes and definitions.

t

Matthew Esdig, Projc;tyanagcr

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508
East 11115 Montgomery, Suite B, Spokane, WA 89206-4776

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132

Page 3 of 7

PRS04205



_Nggesd NORTH
' J CREEK BOTHELL = (425) 481-9200 = FAX 485-2992
4 ANALYTICAL SPOKANE = 5509; 924-0200 = FAX 924-5290

~EE—— Ervironmental Laboratory Services PORTLAND = (503) 643-9200 = FAX 644-2202
! ;J

Sccor Project: PRSI FIFE Sampled: 9/29/97

15400 SE 30th Place, Ste. 100 Project Number: 00324-001-01 Received:  9/29/97

Bellevue, WA 98007 . Project Manager: John North Reported:  10/2/97 14:07
Dry Weight Determination

North Creek Analytical - Bothell

Sample Name LabID Matrix Result Units
$S-1 B709604-01 Soil 924 %
§S-2 B709604-02 Soil 854 %
853 B709604-03 Seil 92.3 %

' ;h Creek Analytical, Inc.

i L

Matthew Es¥ig, ProjecyManager 18939 120th Avenue N.., Suite 101, Bothel, WA 98011-9508 Page 4 of 7
East 11115 Montgomery, Suite B, Spokane, WA 992064776
9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132

PRS04206



W NORTH
4 CREEK
i ANALYTICAL

o Environmental Laboratory Services

BOTHELL = {425) 481-9200 » FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND w (503) 643-9200 = FAX 644-2202

St;:Ol'
15400 SE 30th Place, Ste. 100
Bellevue, WA 93007

Project: PRSI FIFE
Project Number: 00324-001-01
Project Manager: John North

Sampled: 9/29/97
Received:  9/29/97

Reported:

10/2/97 14:07

Date Spike Sample QC Reporting Limit Recov., RPD RPD
Analyte Analyzed Level Result Result  Units Recov. Limits %  Limit % Notes*
Batchk: 0970765 Date Prepared: 10/2/97 Extraction Method: EPA 3550
Blank 0970765-BLE2
Diesel Range Hydrocarbons 10/2/97 ND mg/kg dry 10.0
Heavy Oil Range Hydrocarbons = ND " 25.0
Surrogate: 2-FBP " 11.9 811 " 30.0-150 682
LCS 0976765-BS2
Diesel Range Hydrocarbons 10/2/97 66.7 57.1 mg/kg dry 59.0-119 856
Surrogate: 2-FBP i 11.9 104 " 50.0-150 874
Duplicate 0970765-DUPL B709604-01
Diesel Range Hydrocarbons 10/2/97 145 257 mg/kg dry 560 55.7
Heavy Oil Range Hydrocarbons " 553 809 " 560 37.6
" 12.9 861 ” 50.0-150 66.7

Surrogate: 2-FBP
)

4

1 1 Creek Analytical, Inc.

Matthew EsStg, ijWanagcr

*Refer to end of report for text of notes and definitions.

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508
East 11115 Montgomery, Sulte B, Spokane, WA 99206-4776
9405 S.W. Nimbus Avenue, Beaverion, OR 97008-7132

Page 5 of 7

PRS04207



i NORTH
é ﬁ,‘ CREEK BOTHELL = (425) 481-9200 = FAX 485-2092
4 ANALYTICAL SPOKANE = (509) 924-5200 w FAX 924-9290

PORTLAND = (503) 643-9200 = FAX 644-2202

— Environmental Laboratory Seivices
Sécor Project: PRSI FIFE Sampled: 9/29/97
15400 SE 30th Place, Ste. 100 Project Number: 00324-001-01 Received: 9/29/97
Bellevue, WA 98007 Project Manager: Joha North . Reported:  10/2/97 14.07

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes*
Batch: 0970789 Date Prepared: 9/30/97 Extraction Method: EPA 3050
Blank 0970789-BLK1
Arsenic 9/30/97 ND mg/kg dry 10.0
LCS 0970789-BS1
Arsenic 9/30/97 50.0 422  mg/kg dry 70.0-130 844
Duplicate 0970789-DUP1 B709604-01
Arsenic 9/30/97 ND ND  mg/kg dry 20.0
Matrix Spike 0970789-MS1 B709604-01
Arsenic 9/30/97 530 ND 554 mg/kg dry 60.0-140 105
Matrix Spike Dup 0976789-MSD1 B709604-01
“nic 9/30/97 536 ND 57.1 mg/kg dry 60.0-140 107 200 189
.~/ -
A\l
,h Creek Analytical, Inc. *Refer to end of report for text of notes and definitions.
Y
A
Matthes EsSig, Projodt Manager 18039 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 Page 6 of 7

East 11115 Montgomery, Suite B, Spokang, WA 99206-4776
9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132

PRS04208



W NORTH

: 4“1 CREEK BOTHELL = (425) 481-9200 = FAX 485-2992
a ANALI I ICAL SPOKANE = (509) 924-9200 = FAX 924-9290

S
Secor Project: PRSI FIFE . Sampled: 9/29/97
15400 SE 30th Place, Ste. 100 Project Number:  00324-001-01 Received: 9/29/97
Bellevue, WA 98007 Project Manager: John North Reported:  10/2/97 14:07
Notes and Definitions
# Note
1 The surrogate recovery for this sample is outside of established control limits. Review of associated QC indicates the recovery
for this surrogate does not represent an out-of-control condition.
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported
dry Sample results reported on a dry weight basis
Recov. Recovery
RPD Relative Percent Difference

7' } Creek Analytical, Inc,

Matthew Esstg, Prm‘y’ Manager 18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 Page 7 of 7
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
9405 S.W_Nimbus Avenue, Beaverton, OR 97008-7132

PRS04209
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RN £rviconmental Laboratory Services

DY REPORT

18939 120th Avenus N.E., Suite 101, Bothell, WA 98011-9508 (2419200 FaX 385.2002
East 11115 Mk

J|

Y. Suite B, Spok

. WA 992064779 (509) 9249200 FAX 924-919‘6@

9405 S.W. Nimbus Avenue, Beaverton, OR 970087132 (503)643-9200 FAX 6442103

!
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TABLE 2-1 - Arkema Environmental Chronology

Period Item Comment
1927 - 1997 Chemical Production  |Primarily chlorine, caustic soda, sodium chlorate;
(70 yrs.) also hydrochloric acid and arsenical herbicide
1)1940 to 1972 - Penite Production (created Penite Pits)
2)1950s to 1989 - Taylor Lake discharges (alkaline muds)
3)1969 to 1986 - Waggoner's Wallow discharges (VOCs)
Mid-1950s to Operations on Wypenn |Agricultural testing of pesticides/herbicides; storage of caustic
1987 Property and Bunker C fuel
1981 to present Investigation, Groundwater contamination first discovered in 1981;
Remediation, and Upper Aquifer - arsenic concentrations > 2,000 mg/I -
Monitoring 1990
June 1987 Consent Decree No. 87-2-01199-0 (between Ecology and Arkema) for
(Upland) upland source control
Nov. 1987 to Upper Aquifer Arsenic |1) Waterway barrier
1988 Mitigation Alternatives |2) Focused containment/capping
(Original) 3) Arsenic performance level of 1 mg/l
May to Nov. Remedial Action Groundwater extraction and treatment
1989 Work Intermediate Aquifer arsenic concentrations >1,000 mg/I
Sept. 1989 Record of Decision Cleanup of Hylebos Waterway - Requires Sediment Quality
Objectives (SQOs) as Site Specific Cleanup Levels
1990 Expedited Actions 1) Excavation/off-site disposal Penite Area (2,300 to 3,000 CY);
additional removal in 2003 (185 CY).
2) Elimination of discharges to Taylor Lake Area
3) Installed sheet pile wall (addition of wings 1995 and 1997)
4) Excavation material from asbestos pond (1,200 CY)
Dec. 1990 Final Remedial Action |1) Pump and treat to remove arsenic from GW - for 10 yrs.
Plan (FRAP) 2) Leading to in-situ treatments
2000 Hylebos Explanation  |August 2000 - PCB SQO revised and CAP Performance Stds.
of Significant Differences
(ESD)
Oct. 1992 to Pump and Treat Removed 22,260 pounds of arsenic from groundwater; By
Dec. 2003 System 2003 system at end of service life and Arkema completed in-situ
in-situ treatments consistent with the FRAP.
Sept. 1996 to In-situ VOC Waggoner's Wallow Area

Dec. 1999 treatment System
Nov. 2001 to In-situ Chemical 1) Stabilize arsenic in groundwater
June 2004 Injections 2) Pilot and full scale treatments
3) Hydrogen peroxide and ferric chloride
4) Upper and intermediate aquifers
2002 UAO CERCLA Issued by EPA to HHCG - Cleanup of Hylebos
10-2002-0065
(Hylebos Waterway)
2003 to 2007 Trimester monitoring  |Assess impact of in-situ treatments
2003 to 2005 Hylebos Dredging Objective: Clean bottom (meet SQOs)
(approved by EPA)
2003 Shoreline Wedge 1) Upper aquifer "wedge material" identified

Material

2) Investigation - borings

Dalton, Olmsted Fuglevand, Inc.

Former Arkema Manufacturing Plant
Tacoma, Washington

Page 1 of 3

(Env chronology 3-5-13-Sheet1)



TABLE 2-1 - Arkema Environmental Chronology F°"“efAfkemiyciﬁ;a‘ﬁvy;iggigfg‘;

Period Item Comment
2004 Intertidal Cap 1) Finish design of intertidal cap over wedge material
(approved by EPA) 2) Construct intertidal cap
2004 Intermediate Aquifer  |Testing indicated dredging likely not meet SQOs with removal
Outcrop Arsenic Conc. of "recent" sediment. Arsenic concentrations above SQOs
Discovered discovered in intermediate aquifer native material along

portion of Arkema shoreline
Hylebos Work Plan 2) Preliminary design of subtidal cap (cap sediment with
Addendum No. 1 arsenic concentrations above SQOs)
Dredge Portion of 3) Post-dredge sampling provided basis for final design of
Arkema Shoreline Area subtidal cap footprint (December 2004)
Shoreline OMMP Wells |4) First sampling in December 2004
Installed and Sampled

Sept. 2004 Consent Decree No. C055319RBL (between EPA and HHCG)
(Hylebos Waterway) (RD/RA - Segs. 1 and 2 Hylebos Waterway); Replace UAO
2005 Sample OMMP Wells |March and May

Hylebos Work Plan Final design of subtidal cap (October)
Addendum No. 2

Finish Dredging Exposed high arsenic concentrations in native sediment
Along Arkema Shoreline
2006 Subtidal Cap Completed February 06
(approved by EPA)
OMMP Submitted to EPA; never finalized or fully implemented
Arkema Sediment Caps
2007 Soil Testing by Malcolm Pirnie started for Arkema (May 07); report
(Upland) completed for Port (Oct. 07)
Port Purchased Port assumed Arkema liabilities (May 07)
Property
2008 Blair Terminal Dev. Started "full speed" consideration of environmental aspects;
Project coordination with development aspects Taylor Yard.
RI Work Plan by Dalton, Olmsted & Fuglevand, Inc. (DOF); Submitted to

Ecology and EPA in July. Informal comments received and
incorporated into Work Plan.
Upland Sampling New wells; groundwater sampling/analysis (Nov. and Dec. 08)
Shoreline Sediment and |Sept. (intertidal sediment); Dec. (subtidal cap - sediment and
Porewater Sampling porewater) - OMMP Type Sampling

2009 Compilation and Review |Continued coordination with development project; likely
Environmental Data alternatives identified and preliminarily evaluated, included numerica
modeling of containment options
Blair Terminal Dev. Based on economic considerations
Project Canceled
2010 Conceptual model Refined conceptual model incorporating results of geochemical
testing program.
2011 Agreed Order DE 5568 |Between Ecology and Port for completion of RI/FS; Effective July 25,
2011
Site Characterization Data [Agreed Order Deliverable 1 - Submitted August 2011; Identified
Report additional data gaps.

Dalton, Olmsted Fuglevand, Inc. Page 2 of 3 (Env chronology 3-5-13-Sheet1)



TABLE 2-1 - Arkema Environmental Chronology F°"“efAfkemiyciﬁ;a‘ﬁvy;iggigfg‘;

Period Item Comment

2012 Data Gap Work Plan  |Agreed Order Deliverable 3 - Submitted January 2012
\Wypenn Interim Action PlanfAgreed Order Deliverable 8 - Submitted May 2012

Implementation of Data .
Gap Work Plan Agreed Order Action 4 - Generally completed 3rd. Quarter 2012

Agreed Order Deliverable 5 - Submitted November 2012 (Ecology
did not require preparing a final technical memorandum - Deliverable
6 - comments to be incorporated into draft RI report). Memorandum
identifies a number of additional data gaps to be filled. This work
completed during January and February 2013.

Draft Data Gap Technical
Memorandum
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