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1.0 INTRODUCTION 

Associated Environmental Group, LLC (AEG) is pleased to present this Remedial Investigation 

(RI) for Petroleum Reclaiming Services, Inc. (PRSI), located at 3003 Taylor Way in Tacoma, 

Pierce County, Washington (Site).  This RI 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). 

 

 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 ID 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. 

 

 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; 

4. Clean all empty tanks and properly dispose of rinsate; 

5. Clean the concrete surfaces and properly dispose of any waste/residue generated; 

6. Abandon and properly decommission monitoring well S04A; 

7. Excavate the general area around the monitoring well S04A 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. 

 

 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 

 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.  

 

2.1.1 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. 

 

2.1.5 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 “east 

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 (C01A 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, C01A, C02A, and C03A 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, 

C02A and C03A 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 C03B 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 C03B 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 C03A.  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 (C02A, S03A, C03A, S02A, and S04A; S04A 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.” 

 

2.1.9 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-Gx, 

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: 

 VOCs were detected in S04A, including PCE (5 µg/L [micrograms per liter]), TCE (12 

µg/L), vinyl chloride (5 µg/L), and cis-1,2-dichloroethene (28 µg/L). 

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

 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 (C01B 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 (C03A, 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-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.  Arsenic concentrations were reported in groundwater 

monitoring wells S04A at 217 µg/L, in S02A at 7.4 µg/L, in MW3A at 51 µg/L, in C03A at 38 

µg/L, and MW1A at 20 µg/L.  TCE and PCE concentrations were reported in groundwater 

monitoring well S04A at 6.2 µg/L and 6.8 µg/L, respectively. 

 

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

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

 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 C03A, 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 S04A (106 µg/L), S02A (7.4 µg/L), MW3A (59.4 µg/L), C03A 

(19.8 µg/L), MW2A (10.3 µg/L), and MW1A (34 µg/L).  Also, benzene and vinyl chloride were 

detected in S04A at 5.4 µg/L and 0.48 µg/L, respectively. 

 

For the August event, RNI concluded the following: 

 Groundwater beneath the Site continues to be impacted by arsenic, TPH constituents, TCE, 

and PCE. 

 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. 

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

investigation. 

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

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

 

For the December event, RNI reported arsenic concentrations monitoring wells S04B at 10 µg/L 

and C03B at 8.4 µg/L.  The intermediate aquifer gradient was estimated to flow north-northeast. 

 

2.1.14 Site Inspection – Ecology, July 2011 

On July 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 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.  Chlorinated solvents were only detected in monitoring well S04A during 

the four quarters of sampling: 

 PCE concentrations were detected in December 2015 (8.4 µg/L) and March 2016 (6.1 

µg/L) above the MTCA A cleanup level of 5 µg/L. 

 Vinyl chloride concentrations were detected in June 2015 (0.9 µg/L) and in September 

2015 (1.2 µg/L) above the MTCA A cleanup level of 0.2 µg/L. 

 

VOCs were detected in three shallow aquifer monitoring wells (MW1A, MW2A, and S04A):  

 Benzene (9.3 µg/L) was reported in MW-1A in the March 2016 sampling event above the 

MTCA A cleanup level of 5 µg/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 µg/L (above the MTCA Method A cleanup 

level of 5 µg/L) were reported in shallow aquifer monitoring wells C03A, MW1A, MW2A, 

MW3A, S04A, and from deep (intermediate) aquifer monitoring wells C03B 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 µg/L) and December 2015 (5.9 µg/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 

μg/L in the shallow aquifer and 13 μg/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-4A was 241 μg/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 μg/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 (C03A, 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.   

 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 S04A 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 (S01A, 

C01A, and C03A – see SECOR Table 7a in Appendix F), and more recently (S04A – see Table 3, 

AEG Summary of Groundwater Analytical Results).  Detections in C01A 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.   

 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: 

 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. 

 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. 

 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. 

 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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 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.  

 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. 

 

3.4.1 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. 

 

3.4.5 Terrestrial Ecological Evaluation 

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

Ecological Evaluation: 

 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. 

 

 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: 

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

141); 

 Natural Background Soil Metals Concentrations in Washington State, Publication #94-115, 

October 1995; 

 Water Quality Standards for Groundwaters of the State of Washington (WAC 173-200); 

 U.S. EPA Clean Water Act (40 CFR 100-149); 

 Water Quality Standards for Surface Waters of the State of Washington (WAC 173-201); 

 Washington Clean Air Act (Chapter 70.94 RCW); 

 Puget Sound Clean Air Agency (PSCAA) Regulations; 

 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); 

 Washington Industrial Safety and Health Act (RCW 49.17) and other Federal Occupational 

Safety and Health Act (29 CFR 1910, 1926); and 

 Cleanup standards established for the adjacent Arkema Manufacturing Plant and Arkema 

Mound facilities. 
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 Remedial Action Objectives 

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: 

 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. 

 

 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. 

 

 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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 TPH (unquantified)  1,630 mg/kg (Interim TPH Policy – Method B) 

 Gasoline-range TPH  100 mg/kg (Method A Industrial) 

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

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

 Arsenic   88 mg/kg (Method C Direct Contact) 

 PCE    0.05 mg/kg (Method A Industrial) 

 TCE    0.03 mg/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: 

 

 Gasoline-range TPH  800 µg/L (Method A) 

 Diesel-range TPH  500 µg/L (Method A) 

 Oil-range TPH   500 µg/L (Method A) 

 Arsenic   5 µg/L  (Method A) 

 PCE    5 µg/L  (Method A) 

 TCE    5 µg/L  (Method A) 

 cis-1,2-DCE   16 µg/L (Method B; Method A not established) 

 Vinyl chloride   0.2 µg/L (Method A) 
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 Points of Compliance 

For this Site, it is assumed that standard POC will be used.   

 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. 

 Soil – Leaching:  For soil cleanup levels based on protection of groundwater, the POC is 

throughout the Site. 

 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. 

 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-A’,  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 

μg/L in the shallow aquifer and 13 μg/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-4A was 241 μg/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 μg/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]. 

 

 Recommendations 

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

 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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TABLES 
 



Table 1 - AEG Summary of Soil Analytical Results

Petroleum Reclaiming Services, Inc.

Tacoma, Washington

Benzene Toluene
Ethyl 

benzene
Xylenes PCE TCE

Benzo(a) 

anthracene

Benzo(b) 

fluoranthene

Benzo(a) 

pyrene

Indeno(1,2,3-

c,d)pyrene

Dibenzo(a,h) 

anthracene
Chrysene Arsenic Cadmium Chromium Copper Lead Mercury Zinc

C01A-2.5 2.5 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 1.4 48 57 42 0.33 94

C01A-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 12.5 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 27.5 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 1.5 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 32.5 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 32.5 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 -- -- -- -- -- -- --

C03A-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 7.5 6.5 2.5 <0.1 10

C03A-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 -- -- -- -- -- -- --

C03B 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 2.5 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 1.5 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 1.3 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 <1.7 <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 7.5 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 <2.1 <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 -- 1.1 --

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 <1.9 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' 3.6 11/1992 -- -- -- -- -- -- 48,000 -- -- -- -- -- -- -- 4.4 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 --

Total PCBs

Selected ICP Metals

TPH

Selected Semivolatile Organic Compounds
Total cPAHs 

(TEF Adjusted)

Sample            

Number

Depth 

Collected 

(feet)

Date 

Collected

Selected Volatile Organic Compounds

Associated Environmental Group, LLC



Table 1 - AEG Summary of Soil Analytical Results

Petroleum Reclaiming Services, Inc.

Tacoma, Washington

Benzene Toluene
Ethyl 

benzene
Xylenes PCE TCE

Benzo(a) 

anthracene

Benzo(b) 

fluoranthene

Benzo(a) 

pyrene

Indeno(1,2,3-

c,d)pyrene

Dibenzo(a,h) 

anthracene
Chrysene Arsenic Cadmium Chromium Copper Lead Mercury Zinc

Total PCBs

Selected ICP Metals

TPH

Selected Semivolatile Organic Compounds
Total cPAHs 

(TEF Adjusted)

Sample            

Number

Depth 

Collected 

(feet)

Date 

Collected

Selected Volatile Organic Compounds

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

MW3A-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 <0.028 <0.04 <0.04 <0.08 <0.02 <0.03 <10 -- -- -- -- -- -- -- -- 5.6 -- 26 -- 19 -- --

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) PCE = Tetrachloroethylene

-- = Not analyzed for constituent TCE = Trichloroethylene

< = Not detected at the listed laboratory detection limits cPAHs = Carcinogenic polyaromatic hydrocarbons

NL = Not Listed; no cleanup level has been established for this constituent TEF = Toxicity Equivalency Factor; MTCA Table 708-2

Red Bold indicates the detected concentration exceeds Ecology MTCA cleanup level PCBs = Polychlorinated Biphenyls

Bold indicates the detected concentration is below Ecology MTCA cleanup levels ND = Non-Detect; no cPAHs were detected in the sample, so a total TEF-adjusted value was not calculated

* Method 418.1 used to analyze TPH, which does not quantify fuel type.  Cleanup level for TPH was calculated using Interim TPH Policy NA = Not applcable; total cPAH cleanup level used for these constituents

**Method C cleanup level; no Method A Industrial value has been established. TPH = Total Petroleum Hydrocarbons

MTCA Method A Industrial Cleanup Levels

Associated Environmental Group, LLC



Table 2 - AEG Summary of Groundwater Analytical Results                

Petroleum Reclaiming Services, Inc.                

Tacoma, Washington                

Gasoline Diesel
Lube      

Oil
Benzene Toluene

Chloro-

benzene
MTBE PCE TCE

cis-1,2-

DCE

Vinyl 

Chloride
Arsenic Chromium Lead

4/16/2008 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <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 <1.0 <1.0 <0.2 19.8 <5.0 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 14.6 1.6 <0.5 <0.1

9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <0.2 13.1 2.3 <0.5 <0.1

3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <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 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <1.0 68 14 <1.0 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 20 6.9 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 34 10.7 <5.0 --

6/11/2015 <50 <100 <500 0.88 <1.0 <1.0 2.24 <1.0 <1.0 <1.0 <0.2 46.2 3 <0.5 <0.1

9/8/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <0.2 61.1 5 <0.5 <0.1

3/9/2016 55 <100 <500 9.3 <1.0 <1.0 16.7 <1.0 <1.0 <1.0 <0.2 67.1 3.1 <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 <1.0 <1.0 <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 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <0.2 <5.0 <5.0 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 10.3 <5.0 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 26.6 1.6 <0.5 <0.1

9/8/2015 <50 <100 <500 <1.0 2.3 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 39 1.1 <0.5 <0.1

12/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 20.6 1.5 <0.5 <0.1

3/9/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <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 <1.0 <1.0 <1.0 74 <7.0 <1.0 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <0.2 59.4 13.4 <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 1.4 <0.5 <0.1

9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 57.2 1.6 <0.5 <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 <1.0 <1.0 <1.0 <0.2 35.2 1.1 <0.5 <0.1

6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <1.0 6 <7.0 <1.0 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 7.4 <5.0 <5.0 <0.1

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

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 9.9 1.1 <0.5 <0.1

9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 3.4 0.7 <0.5 <0.1

12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 5.9 2 <0.5 <0.1

3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 5.8 0.6 <0.5 <0.1

6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <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 5.4 <1.0 36.5 <1.0 <1.0 <1.0 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 1.2 <0.5 <0.1

6/11/2015* 52 <100 <500 1.47 <1.0 15.6 <1.0 <1.0 <1.0 2.86 0.8 280 1.3 <0.5 <0.1

9/8/2015 55 <100 <500 1.5 <1.0 15.9 <1.0 <1.0 <1.0 1.9 1.2 46.9 <0.5 <0.5 <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 <0.5 <0.1

3/8/2016 76 <100 <500 <1.0 <1.0 1.5 <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 1.3 <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 <1.0 <1.0 <0.2 291 1.1 <0.5 <0.1

MW3A

S02A

PCBs

Total Petroleum Hydrocarbons

MW2A

Volatile Organic Compounds

C03A

Monitoring 

Well

Sample       

Date

Metals

MW1A

Shallow Aquifer Wells

S04A



Table 2 - AEG Summary of Groundwater Analytical Results                

Petroleum Reclaiming Services, Inc.                

Tacoma, Washington                

Gasoline Diesel
Lube      

Oil
Benzene Toluene

Chloro-

benzene
MTBE PCE TCE

cis-1,2-

DCE

Vinyl 

Chloride
Arsenic Chromium Lead

PCBs

Total Petroleum Hydrocarbons Volatile Organic Compounds
Monitoring 

Well

Sample       

Date

Metals

Shallow Aquifer Wells

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <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 <1.0 <1.0 <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 <1.0 <1.0 <0.2 2.3 12.9 <0.5 <0.1

9/8/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <0.2 3.4 24.9 <0.5 <0.1

3/9/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <1.0 2 33 3 <0.1

1/26/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 6.1 <5.0 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <0.2 8.4 4.3 <5.0 --

6/11/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 14.1 5.3 <0.5 <0.1

9/9/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 12.7 3.9 <0.5 <0.1

12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <0.2 13.6 3.9 <0.5 <0.1

3/8/2016* <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 14.1 4.1 <0.5 <0.1

6/13/2017 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <1.0 <0.2 5.8 <5.0 <5.0 <0.1

8/5/2010 <100 <200 <400 <1.0 <1.0 <1.0 <1.0 <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 <1.0 <1.0 <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

9/8/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 18.3 8.2 <0.5 <0.1

12/10/2015 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 31.1 16.9 <0.5 <0.1

3/8/2016 <50 <100 <500 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.2 27.8 10.8 <0.5 <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

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

800 500 500 5 1,000 160** 20 5 5 16** 0.2 5 50 15 0.1

Notes:

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

*Field duplicate. MTBE = Methyl Tert-Butyl Ether

**MTCA Method B cleanup level; no Method A cleanup level has been established. PCE = Tetrachloroethylene

PQL = Practical Quantification Limit (laboratory detection limit) TCE = Trichloroethylene

< = Not detected above laboratory limits DCE = Dichloroethylene

-- = Not analyzed for this constituent PCBs = Polychlorinated biphenyls

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

PQL

MTCA Method A Cleanup 

Levels

MW1B

C03B

S04B

Intermediate Aquifer Wells
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Feet

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.
8. Groundwater elevations calculated based on survey data provided by PRS Group, Inc. 
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TABLE 2-1 - Arkema Environmental Chronology Former Arkema Manufacturing Plant

Tacoma, Washington

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/l -

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/l

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
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TABLE 2-1 - Arkema Environmental Chronology Former Arkema Manufacturing Plant

Tacoma, Washington

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 numerical

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.

Agreed Order DE 5568 Between Ecology and Port for completion of RI/FS; Effective July 25,

2011
Site Characterization Data 

Report
Agreed Order Deliverable 1 - Submitted August 2011; Identified      
additional data gaps.

2011
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TABLE 2-1 - Arkema Environmental Chronology Former Arkema Manufacturing Plant

Tacoma, Washington

Period Item Comment

2012 Data Gap Work Plan Agreed Order Deliverable 3 - Submitted January 2012

Wypenn Interim Action Plan Agreed Order Deliverable 8 - Submitted May 2012
Implementation of Data 

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

Draft Data Gap Technical 
Memorandum

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.
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