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1.0 INTRODUCTION 

On behalf of The Hearthstone Retirement Living (Hearthstone), SoundEarth Strategies, Inc. (SoundEarth, 
formerly known as Sound Environmental Strategies Corporation [SES]) has prepared this Interim 
Remedial Action Completion Report (IRACR) for the interim remedial action conducted at 6860 
Woodlawn Avenue Northeast in Seattle, Washington (the Hearthstone Property), as shown on Figure 1. 
The Hearthstone Property is part of the Plastic Sales & Service Site (the Site) as defined in Agreed Order 
No. DE7084 (Agreed Order), shown on Figure 1. Pursuant to Section VII of the Agreed Order, 
Hearthstone is lead for the interim action on the Hearthstone Property as described in the Final Interim 
Remedial Action Work Plan, Hearthstone Property, 6860 Woodlawn Avenue Northeast, Seattle, 
Washington, prepared by SoundEarth and dated April 6, 2011 (IRAWP; SES 2011). Plastic Sales & Service 
(Plastic Sales) is defined as lead for all other elements of completion of the remedial 
investigation/feasibility study (RI/FS) and the cleanup action plan under the Agreed Order. However, 
Hearthstone purchased the Plastic Sales Property in June 2014, and now owns the entire Site. The 
Agreed Order and the interim remedial action requirements discussed herein will be later incorporated 
into the terms of a Site Consent Decree under which Hearthstone will maintain lead responsibility.  

The interim remedial action described in the IRAWP is a component of the proposed development 
project on the Hearthstone Property, King County Assessor Parcel No. 952810-4695 and Master Use 
Permit (MUP) #3006394. The interim remedial action remediates a portion of the Hearthstone Property 
that contained concentrations of tetrachloroethene (PCE) exceeding the preliminary cleanup levels as 
established in Section 3.3.1 of the IRAWP.  

The IRACR includes a discussion of the Site and Hearthstone Property background, technical elements of 
the interim remedial action, components of the interim remedial action, and implementation and 
results of the interim remedial action.  

1.1 PURPOSE 

The purpose of the interim remedial action was to perform cleanup at the Hearthstone Property as a 
component of the permitted development proposal in order to reduce the threat to human health or 
the environment by eliminating or substantially reducing one or more pathways of exposure to PCE and 
other chemicals of concern (COCs). The interim remedial action was conducted in accordance with the 
requirements of the Washington State Model Toxics Control Act (MTCA), as established in Chapter 173-
340-430 of the Washington Administrative Code (WAC 173-340-430), and in accordance with provisions 
of the Agreed Order, and has been integrated with MUP #3006394 issued by the City of Seattle 
Department of Planning and Development (DPD).  

In accordance with WAC 173-340-360(2), the interim remedial action complies with cleanup standards, 
protects human health and the environment, complies with applicable state and federal laws, provides 
for compliance monitoring, and provides a permanent solution, to the maximum extent practicable. The 
interim remedial action completed for the Hearthstone Property consisted of excavation and disposal of 
PCE-contaminated soil.  
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1.2 ORGANIZATION 

This IRACR is organized into the following sections: 

 Section 2.0, Site Background. This section describes the features of the Hearthstone Property 
redevelopment and the historical and current land uses of the Site. This section also includes 
discussions of the geology and hydrology of the Site and the findings of previous environmental 
investigations performed at the Hearthstone Property by SoundEarth and others. 

 Section 3.0, Technical Elements. This section identifies the technical elements for the interim 
remedial action at the Hearthstone Property, including the COCs, media of concern, cleanup 
standards, and regulatory framework.  

 Section 4.0, Interim Remedial Action and Cleanup Objectives. This section describes the interim 
remedial action and the remedial objectives.  

 Section 5.0, Contained-Out Determination. This section describes the disposal of contaminated 
soil at the Hearthstone Property under a contained-out determination. 

 Section 6.0, Interim Remedial Action. This section summarizes the components of the interim 
remedial action, including shoring, dewatering, and excavation of contaminated soil. This 
section also describes the compliance monitoring for soil, groundwater, and water and chemical 
analysis for the media of concern. 

 Section 7.0, Interim Remedial Action Results. This section describes results of the interim 
remedial action, including performance and/or confirmational soil, stockpile, groundwater, and 
wastewater samples. The section also includes a discussion of the usability of the analytical 
results to meet the interim remedial action objective. 

 Section 8.0, Data Quality and Usability. This section describes the data validation conducted on 
the laboratory data obtained during the interim remedial action. 

 Section 9.0, Conclusions. This section provides conclusions based on the results of the interim 
remedial action. 

 Section 10.0, Limitations. This section presents SoundEarth’s standard limitations associated 
with conducting the work reported herein and preparing this IRACR. 

 Section 11.0, Bibliography. This section provides a list of the source materials used in preparing 
this document.  

2.0 SITE BACKGROUND 

This section provides a description and historical background of the Hearthstone Property, the Site, and 
the surrounding area, and a discussion of prior investigations conducted by SoundEarth and others. This 
section also includes discussions of the geology and hydrology of the Site. 

2.1 SITE DESCRIPTION AND HISTORICAL LAND USE 

The Site as defined in the Agreed Order includes the former Laundry Building located at 6850 Woodlawn 
Avenue Northeast (tax parcel #9528104695) and the former Dry Cleaner Building located at 6870 
Woodlawn Avenue Northeast (tax parcels #9528104735 and #9528104725; Figure 1). A detailed 
discussion of the Site and historical land use is presented in the Revised Draft Remedial Investigation 
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and Feasibility Study Report (RI/FS Report) prepared by Farallon Consulting, LLC (Farallon) and dated July 
3, 2011 (Farallon 2013). A brief description of the Site and historical land use is presented below. 

2.1.1 Plastic Sales & Service Property 

Plastic Sales operates a plastic fabrication facility at 6870 Woodlawn Avenue Northeast (tax 
parcels #9528104735 and #9528104725) and formerly operated a similar facility at 6850 
Woodlawn Avenue Northeast (tax parcel #9528104695) located directly to the west (Figures 1). 
The buildings located at 6850 Woodlawn Avenue Northeast and 6870 Woodlawn Avenue 
Northeast are the former Sunshine Laundry and Dry Cleaning Company (Sunshine Cleaners) and 
Dry Cleaner Building, respectively. Sunshine Cleaners owned and occupied the former Laundry 
Building starting in 1931. Sunshine Cleaners acquired the Dry Cleaner Building property in 1948 
and constructed the Dry Cleaner Building on the property which was formerly occupied by a 
residential structure. Sunshine Cleaners operated a dry cleaner in the former Dry Cleaner 
Building from 1948 to 1977 (Agreed Order 2009). 

In 1977, Mr. Bell and Sunshine Cleaners transferred their interest in the former Laundry Building 
property. Ruben and Patricia Rael acquired the former Laundry Building property in 1995 and 
transferred the property to Karkrie LLC in 2000. Karkrie LLC sold the Laundry Building property 
to the Hearthstone in 2005. Plastic Sales operated in the former Laundry Building at various 
times between 1977 and 2006 (Agreed Order 2009). 

The former Dry Cleaner Building contained a heating oil underground storage tank (UST) of 
unknown capacity, two Stoddard solvent USTs with capacities of 1,500 and 2,000 gallons, and a 
PCE-containing aboveground storage tank with a capacity of 200 gallons (Farallon 2013). The 
USTs, which were located in Woodlawn Avenue Northeast adjacent to the north side of the Dry 
Cleaner Building, were reportedly abandoned in-place in 1958 when Sunshine Cleaners began 
using PCE for dry cleaning operations. The former dry cleaning equipment was installed in 1948, 
and used Stoddard solvent as the primary dry cleaning solvent from the late 1920s to late 1950s 
(Figure 1). Typical to the industry, operations transitioned to tetrachloroethylene 
(perchloroethylene, PCE) as the cleaning solvent during the 1960s and 1970s. Plastic Sales 
leased the former Dry Cleaner Building in 1977, and continues to operate on the Plastic Sales 
Property. Plastic Sales does not operate as a dry cleaner; however, small quantities of other 
solvents have been used during its tenure at the Plastic Sales property (Agreed Order 2009).  

2.1.2 Hearthstone Property 

The northeastern portion of the Hearthstone Property is referenced in the Agreed Order as the 
former Laundry Building, which comprised an entire tax parcel (tax parcel #9528104695) and 
was located at 6860 Woodlawn Avenue Northeast. King County Assessor records indicate the 
former Laundry Building tax parcel is larger than the associated property boundary and includes 
the former Yasuko Property located in the northwest corner of the tax parcel, along with the 
south-adjacent parcel (tax parcel #9528104696). Former tenants on the Yasuko Property 
included Scott's Trophies, a restaurant, a dance studio, an antique shop, and a cabinetmaker 
(GeoEngineers 2004b).  

Sunshine Cleaners originally owned and occupied the former Laundry Building starting in 1931. 
Sunshine Cleaners operated laundry, pressing, and packaging operations in the building; no dry 
cleaning operations occurred in the building (Farallon 2013). Plastic Sales operated in the former 
Laundry Building at various times between 1977 and 2006 (Agreed Order 2009). 
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The Hearthstone Property covers 13,203 square feet (0.30 acres), was formerly occupied by two 
buildings, and is zoned NC3-40 for neighborhood/commercial use (Seattle DPD 2010). Currently, 
the Hearthstone Property is under construction for development. The Hearthstone Property is 
bounded to the east by an alleyway that separates it from the former Dry Cleaner Building, to 
the north by Woodlawn Avenue Northeast, to the west by Latona Avenue Northeast, and to the 
south by a single-family residence (Figure 1). In October 2008, the City of Seattle approved a 
MUP for Assessor Parcel No. 652810-4695 located at the Hearthstone Property. The MUP was 
issued for construction of a four-story building containing 3,746 square feet of retail at ground 
level, with 28 residential units above, and parking for 32 vehicles to be provided below grade.  

2.2 PHYSICAL SETTING 

Topographically, the Site is relatively flat with a slight slope to the northeast toward the former Ravenna 
Creek. The Site is situated approximately 150 feet above mean sea level (Farallon 2013). The nearest 
surface water body is Green Lake, located approximately 1,000 feet to the west.  

Based on field observations during a supplemental subsurface investigation, the upper 15 feet of soils at 
the Hearthstone Property generally range from silt to silty sand with trace amounts of gravel (SES 2008). 
Similar subsurface conditions were documented during previous investigations conducted by others at a 
maximum depth of 20 feet below ground surface (bgs) at the Site (GeoEngineers 2004a, Farallon 2013). 
Underlying the upper silt and silty sand unit is a sand and gravel unit that ranges in depth from 
approximately 20 to 70 feet bgs (Farallon 2013). A silt and silty sand unit has been encountered beneath 
the sand and gravel unit in the deepest soil borings advanced at the Site; the maximum depth explored 
at the Site is approximately 80 feet bgs.  

A shallow, unconfined water-bearing zone is present beneath the Site from approximately 6 to 20 feet 
bgs and is designated as the Shallow Zone groundwater (Farallon 2013).The depth to groundwater in the 
Shallow Zone generally ranges from 4 to 8 feet below the top of well casings; seasonal fluctuations in 
groundwater elevations range from approximately 2 to 5 feet. Based on groundwater elevations 
measured in May 2010, at groundwater monitoring wells located at the Site, the groundwater flow 
direction in the Shallow Zone was to the north with a gradient of 0.05 feet per foot (Figure 2). The 
Shallow Zone groundwater is underlain by a semiconfined to confined groundwater-bearing zone 
designated as the Deep Zone groundwater. The Deep Zone groundwater ranges in depth from 5 to 9 
feet below the top of well casings. Based on depth-to-groundwater measurements collected in May 
2010, the direction of groundwater flow in the Deep Zone was to the northeast with a gradient of 0.05 
feet per foot (Farallon 2013). 

2.3 PREVIOUS INVESTIGATONS 

This section presents the results from previous investigations conducted at the Site by SoundEarth and 
others, with an emphasis on results from investigations conducted at the Hearthstone Property and in 
the rights-of-ways (ROWs) adjacent to the Hearthstone Property. Figure 2 shows the locations of borings 
advanced at the Site. Tables 1 and 2 and Figures 3 and 4, respectively, present analytical results for soil 
and groundwater samples collected at the Site. 

2.3.1 GeoEngineers, Inc. (2002 through 2004) 

GeoEngineers, Inc. (GeoEngineers) conducted subsurface investigations at the Site in 2002 and 
2003 that included advancing direct-push borings GP-1 through GP-5, installing monitoring wells 
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MW-1 through MW-5, and advancing direct-push borings GP-6 and GP-7 proximate to the 
former Dry Cleaner Building (Figure 2). In 2004, GeoEngineers advanced direct-push borings 
GP-8 through GP-13 proximate to the former Laundry Building and former Yasuko Property and 
installed monitoring well MW06 (Figure 2). The borings were advanced to depths ranging from 
20 to 50 feet bgs, and monitoring wells MW-1 through MW-6 were installed at depths ranging 
from 16 to 20 feet bgs. The boring for monitoring well MW-1 was advanced to a depth of 50 feet 
bgs, prior to the construction of MW-1 (Farallon 2013).  

Soil, reconnaissance groundwater, and groundwater samples collected from borings and 
monitoring wells were analyzed for chlorinated volatile organic compounds (CVOC) by U. S. 
Environmental Protection Agency (EPA) Method 8260B; gasoline-range petroleum hydrocarbons 
by Northwest Total Petroleum Hydrocarbon (NWTPH) Method NWTPH-Gx; diesel- and oil-range 
petroleum hydrocarbons by Method NWTPH-Dx; and/or metals by EPA Method 6020. 

A detailed discussion of analytical results for the Site is presented in the GeoEngineers Phase II 
Report (GeoEngineers 2004a). Analytical results for soil and reconnaissance groundwater 
samples collected at the Hearthstone Property by GeoEngineers are summarized below and 
presented in Tables 1 and 2, respectively: 

 PCE was detected in soil samples collected at depths from 6 to 8 feet bgs in boring GP-
11, advanced on the north side of Laundry Building (Figure 3). PCE concentrations in the 
soil samples exceeded the MTCA Method A cleanup level. 

 PCE was detected in reconnaissance groundwater samples collected from borings GP-10 
and GP-11 advanced on the north side of the former Laundry Building and east side of 
the former Laundry Building, respectively (Figure 4). PCE concentrations in the 
reconnaissance groundwater samples PCE exceeded the MTCA Method A cleanup level.  

 PCE and trichloroethene (TCE) were detected in the reconnaissance groundwater 
sample collected from direct-push boring GP-6 and the groundwater sample collected 
from monitoring well MW-5 located in the Dry Cleaner Building and in the alley between 
the former Laundry Building and the former Dry Cleaner Building, respectively, at 
concentrations that exceeded applicable MTCA Method A cleanup levels (Figure 4). 

 Concentrations of all remaining analytes for soil and reconnaissance groundwater 
samples collected at the Hearthstone Property were not reported above laboratory 
reporting limits and/or were below applicable MTCA Method A and B cleanup levels 
(Farallon 2013). 

2.3.2 Farallon Consulting, LLC (2004 through 2007) 

Farallon conducted a subsurface investigation at the Site in 2004 and a remedial investigation in 
2006 and 2007 (Farallon 2013). The 2004 investigation included advancing and sampling soil and 
reconnaissance groundwater from direct-push borings SB-1 through SB-10 at and downgradient 
of the former Dry Cleaner Building to depths of up to 20 feet bgs and collecting soil and/or 
reconnaissance groundwater samples from each boring (Figures 2, 3, and 4). In 2006 and 2007, 
Farallon conducted a remedial investigation at the Site that included advancing direct-push 
borings SB-11 through SB-13 to depths of 75 feet bgs downgradient of the Site; advancing 
direct-push borings SB-15 through SB-19 inside the former Laundry Building to depths up to 20 
feet bgs; installing monitoring wells MW-11 through MW-14 and MW-18 at the Site in the Deep 



 

SoundEarth Strategies, Inc. December 18, 2014 6 

Zone groundwater; and installing monitoring wells MW-15 through MW-17 in Shallow Zone 
groundwater at the Site (Farallon 2013). Soil borings SB-12 and SB-13 are located immediately 
north of the property located at 6869 Woodlawn Avenue Northeast. Borings SB-11 and 
monitoring well MW-12 are located immediately north of 6857 Woodlawn Avenue Northeast 
(Figure 2). Soil, reconnaissance groundwater, and groundwater samples collected from borings 
and monitoring wells were analyzed for CVOCs by EPA Method 8260B. 

Analytical results for soil and reconnaissance groundwater samples collected at the Hearthstone 
Property in the Woodlawn Avenue Northeast ROW (Woodlawn ROW) by Farallon are 
summarized below (Tables 1 and 2): 

 PCE was detected in a soil sample collected at depth of 5 feet bgs from boring SB-15 
advanced at the former Laundry Building. The concentration of PCE exceeded the MTCA 
Method A cleanup level (Figure 3). 

 PCE was detected in a soil sample collected at a depth of 6 feet bgs from boring SB-16 
advanced at the former Laundry Building. The concentration of PCE exceeded the MTCA 
Method A cleanup level (Figure 3). 

 PCE and TCE were detected in a groundwater sample collected from monitoring well 
MW-5 located in the alley between the former Laundry Building and the former Dry 
Cleaner Building at concentrations that exceeded applicable MTCA Method A cleanup 
levels (Figure 4). 

 PCE and TCE were detected in reconnaissance groundwater samples collected from 
boring SB-15 advanced in the former Laundry Building at concentrations that exceeded 
the applicable MTCA Method A cleanup levels (Figure 4). 

 PCE was detected at a concentration that exceeded the applicable MTCA Method A 
cleanup levels in a reconnaissance groundwater sample collected from boring SB-18 
advanced at the former Laundry Building (Figure 4). 

 Concentrations of remaining analytes in soil and reconnaissance groundwater, and 
groundwater samples were not reported above laboratory reporting limits and/or were 
below applicable MTCA Method A and B cleanup levels. 

2.3.3 Farallon Consulting, LLC (2008) 

In November 2008, Farallon conducted a supplemental remedial investigation at the Site. The 
investigation included installing Deep Zone groundwater monitoring well MW-22 on the north 
side of the former Laundry Building in the Woodlawn ROW (Figure 3). Soil samples were 
collected at depths of 6, 10.5, 15, 25, and 45 feet bgs from the boring for MW-22. Soil samples 
were analyzed for CVOCs by EPA Method 8260B. Analytical results are summarized below  
(Table 1): 

 The concentration of PCE in soil sample collected at a depth of 6 feet bgs exceeded the 
MTCA Method A cleanup level (Figure 3). 

 PCE was not detected in soil samples collected at 10.5 15, 25, 45 feet bgs at 
concentrations above the MTCA Method A and/or at concentrations that exceeded the 
laboratory reporting limits (Figure 3). 
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 Concentrations of all remaining CVOCs were not detected above the MTCA Method A 
and B cleanup levels or were not reported at concentrations above the laboratory 
reporting limits (Figure 3). 

2.3.4 Sound Environmental Strategies Corporation (2008) 

SoundEarth conducted a subsurface investigation in 2008 that included advancement of direct-
push borings P01 through P10 inside the former Laundry Building to depths ranging from 4 to 15 
feet bgs and collecting soil samples from nine of these borings (Figure 2). Soil samples collected 
from the borings were analyzed for CVOCs by EPA Method 8260B.  

A detailed discussion of analytical results from this investigation is presented in the Additional 
Subsurface Soils Investigation, prepared by SoundEarth (SES 2008). Analytical results for soil 
samples collected by SoundEarth at the Hearthstone Property are summarized below and 
presented on Figure 3 and in Table 1:  

 PCE was detected in soil samples collected at depths of 5 to 8 feet bgs in borings P01, 
P02, and P03. The detected PCE concentrations exceeded the MTCA Method A cleanup 
level. 

 PCE was detected in a soil sample collected at a depth of 12 feet bgs in boring P04. The 
detected PCE concentration exceeded the MTCA Method A cleanup level. 

 PCE was detected in four soil samples collected at depths ranging from 2 to 10 feet bgs 
in boring P05. The detected PCE concentrations exceeded the MTCA Method A cleanup 
level. 

 PCE was detected in a soil sample collected at a depth of 4 feet bgs in boring P06. The 
detected PCE concentration exceeded the MTCA Method A cleanup level. 

 PCE was not detected above laboratory reporting limits in soil samples collected at 
depths of 5 to 13 feet bgs in borings P07, P09, and P10.  

 Concentrations of all remaining CVOCs in soil samples were not detected above 
laboratory reporting limits. 

2.3.5 Sound Environmental Strategies Corporation (March 2009) 

SoundEarth conducted a subsurface investigation at the Hearthstone Property that included 
collecting soil samples beneath drain lines, concrete slabs, and sumps removed in conjunction 
with the demolition of the former Laundry Building in March of 2009 (Figure 5, Table 1). In 
addition, groundwater samples were collected from monitoring well MW-24, located in the 
Woodlawn ROW (Figures 4, Table 2). The purpose of the sampling event was to determine 
whether PCE was present in the soil beneath the drain lines, concrete slabs, and sumps, and to 
gather additional groundwater quality data. Soil and groundwater samples were analyzed for 
CVOCs by EPA Method 8260B (SES 2011). 

Nine soil samples were collected at depths ranging from 2 to 6 feet bgs using hand tools. Soil 
sample locations are shown on Figure 5 and are described below: 

 Drain 1―Start@ 2’. The sample was collected at the start and below the invert of a 4-
inch-diameter pipe at a depth of 2 feet. The pipe was not corroded and no odors were 
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observed. Soil beneath the pipe consisted of loose brown silty sand with fine to medium 
cobbles (Figure 5). 

 Drain 1―Midpoint @ 2’. The sample was collected at the midpoint and below the invert 
of a 4-inch-diameter pipe at a depth of 2 feet. The pipe was not corroded and no odors 
were observed. Soil beneath the pipe consisted of loose brown silty sand with fine to 
medium cobbles (Figure 5). 

 Drain 1―Endpoint @ 2’. The sample was collected at the endpoint and beneath the 
invert of a 4-inch-diameter pipe at a depth of 2 feet. The pipe was not corroded and no 
odors were present. Soil beneath the pipe consisted of loose brown silty sand with fine 
to medium cobbles (Figure 5). 

 Drain 2―Midpoint @ 2’. The sample was collected at the midpoint and beneath the 
invert of a 4-inch-diameter pipe at a depth of 2 feet. The pipe was not corroded and no 
odors were present. Soil beneath the pipe consisted of loose brown silty sand with fine 
to medium cobbles (Figure 5). 

 Slab2 @ 5’. The sample was collected beneath a concrete slab at a depth of 2 feet. The 
pipe was not corroded and no odors were present. Soil beneath the pipe consisted of 
loose brown silty sand with fine to medium cobbles (Figure 5). 

 Sump1 @ 5’. The sample was collected beneath the sump at a depth of 5 feet. The pipe 
was not corroded and no odors were present. Soil beneath the pipe consisted of loose 
brown silty sand with gray clay (Figure 5). 

 Sump2 @ 5’. The sample was collected beneath the sump at a depth of 5 feet. No odors 
were present in the soil. Soil beneath the pipe consisted of loose brown silty sand with 
gray clay (Figure 5). 

 Sump3 @ 6’. The sample was collected beneath the sump at a depth of 6 feet. No odors 
were present in the soil. Soil beneath the pipe consisted of loose brown silty sand with 
gray clay (Figure 5). 

 Alleyway Drain @ 3.5’. The sample was collected below the invert of a 4-inch-diameter 
pipe at a depth of 3.5 feet. The pipe was not corroded and no odors were present. Soil 
beneath the pipe consisted of loose brown silty sand with fine to medium cobbles 
(Figure 5). 

Soil samples did not contain concentrations of CVOCs above laboratory reporting limits. 
Analytical results are presented on Figure 5 and in Table 1.  

The concentration of PCE in the groundwater sample collected from monitoring well MW-24 
exceeded the MTCA Method A cleanup level (Figure 4; Table 2). Concentrations of remaining 
analytes in the groundwater samples collected from monitoring well MW-24 were below the 
applicable MTCA cleanup levels or laboratory reporting limits. 

2.3.6 Sound Environmental Strategies Corporation (September 2009) 

In September 2009, SoundEarth conducted a supplemental subsurface investigation on the 
Hearthstone Property that included advancement of hollow-stem auger borings P11 through 
P17 to depths ranging from 20 to 21 feet bgs (SES 2011). Borings P11 through P15 were 
advanced on the Hearthstone Property and P15 through P17 were advanced on the former 
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Yasuko Property (Figure 2). Soil samples were collected at various depths throughout the soil 
column. Sample selection was based on field observation and field screening using a hand-held 
gas analyzer equipped with photoionization detector. Soil samples were also screened for the 
presence or absence of dense nonaqueous-phase liquid (DNAPL) using an OilScreenSoil (Indigo 
Blue) field screening test kit, which gives immediate qualitative results with regard to the 
detection of actual DNAPL in soil and water. 

The soil borings were converted into temporary monitoring wells. The temporary wells were 
screened form 8 to 18 feet bgs, and a sand filter pack was placed between the well screen and 
the formation at depths of 7 to 18 feet bgs. The depth-to-groundwater in the temporary wells 
ranged from approximately 9 to 16 feet bgs. Prior to collecting reconnaissance groundwater 
samples, one casing volume was purged from each temporary well using a peristaltic pump. 
Reconnaissance groundwater samples were collected under low-flow conditions. The pump 
intake for each monitoring well was placed in the middle of the screened interval. 

Soil and reconnaissance groundwater samples from each boring were analyzed for CVOCs by 
EPA Method 8260B. Analytical results for soil and reconnaissance groundwater samples area 
summarized below: 

 PCE and TCE were detected at concentrations exceeding the MTCA Method A cleanup 
level in boring P11 at depths of 7.5 and 12 feet bgs. Boring P11 was advanced in the 
alley between the former Laundry Building and Plastic Sales (Figure 3; Table 1). 

 PCE was detected at a concentration exceeding the MTCA Method A cleanup level in 
P12 at a depth of 9 feet bgs. Boring P12 was advanced proximate to the east boundary 
of the Hearthstone Property (Figure 3; Table 1). 

 PCE was detected at a concentration exceeding the MTCA Method A cleanup level at 
boring P14 at depths of 10 and 14 feet bgs. Boring P14 was advanced proximate to the 
north boundary of the Hearthstone Property (Figure 3; Table 1). 

 PCE was detected at a concentration exceeding the MTCA Method A cleanup level at 
boring P17 at a depth of 13 feet bgs. Boring P17 was advanced on the former Yasuko 
Property (Figure 3; Table 1). 

 PCE and TCE were detected at concentrations exceeding the MTCA Method A cleanup 
level in the reconnaissance groundwater samples collected from temporary wells P11 
and P14 (Figure 4; Table 2). 

 PCE was detected at concentrations exceeding the MTCA Method A cleanup level in the 
reconnaissance groundwater samples collected from temporary wells P13, P15, and P17 
(Figure 4; Table 2). 

 Concentrations of all remaining analytes in soil and reconnaissance groundwater 
samples were below the applicable MTCA cleanup levels or laboratory reporting limits 
(Tables 1 and 2). 

 DNAPL was not identified in soil and reconnaissance groundwater samples. 

2.3.7 Farallon Consulting, LLC (2011) 

Between March and May 2010, Farallon conducted a supplemental remedial investigation at the 
Site. The investigation included installing monitoring wells TMW-1 through TMW-3 on the 
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Hearthstone Property, advancing direct-push borings SB-20 through SB-25, and installing 
monitoring wells MW-25 and MW-26 in the Woodlawn ROW (Figure 2). Soil, reconnaissance 
groundwater, and groundwater samples collected from borings and monitoring wells were 
analyzed for CVOCs by EPA Method 8260B. Analytical results for soil, reconnaissance 
groundwater, and groundwater samples collected at the Hearthstone Property in the Woodlawn 
ROW are summarized below: 

 A PCE concentration in the soil sample collected at a depth of 12.5 feet bgs from boring 
TMW-3 exceeded the MTCA Method A cleanup level (Figure 3; Table 1). The boring was 
advanced in northwest corner of the former Laundry Building. 

 PCE concentrations in the soil samples collected at depths of 11 and 14 feet bgs at 
boring SB-22 exceeded the MTCA Method A cleanup level (Figure 3; Table 1). The boring 
was advanced within the Woodlawn ROW north of the Hearthstone Property.  

 Concentrations of PCE in soil samples collected at depths of 2.5 and 13.5 feet bgs from 
boring SB-23 exceeded the MTCA Method A cleanup level (Figure 3; Table 1). The boring 
was advanced adjacent to the sidewalk in the Woodlawn ROW north of the Hearthstone 
Property. 

 PCE concentrations in the groundwater samples collected from monitoring wells TMW-1 
through TMW-3 exceeded the MTCA Method A cleanup level (Figure 4; Table 2). The 
monitoring wells were installed proximate to the west wall of the former Laundry 
Building. 

 PCE concentrations in reconnaissance groundwater samples collected from borings 
SB-22 and SB-23 exceeded the MTCA Method A cleanup level (Figure 4; Table 2). 

 A concentration of PCE in the groundwater sample collected from monitoring well MW-
25 exceeded the MTCA Method A cleanup level (Figure 4; Table 2). The monitoring well 
was installed proximate to boring SB-22. 

 Concentrations of all remaining analytes in soil, reconnaissance groundwater, and 
groundwater samples were below the applicable MTCA cleanup levels or the laboratory 
reporting limits (Tables 1 and 2). 

Farallon collected additional groundwater samples from select Shallow and Deep Zone 
groundwater monitoring wells as part of a comprehensive groundwater monitoring and 
sampling event at the Site. The results for Shallow Zone groundwater samples are shown on 
Figure 4 and in Table 2.  

Farallon conducted a simplified Terrestrial Ecological Evaluation (TEE) in accordance with Table 
749-1 of WAC 173-340-900 and the protocols established in WAC 173-340-7492 to assess the 
potential risk associated with the presence of COCs at the Site (Farallon 2011). The Site qualified 
for a TEE exclusion based on land use at the Site and surrounding area making substantial 
wildlife exposure unlikely (WAC 173-340-7492(2)(a)(ii)).  

2.3.8 Farallon Consulting, LLC (2013) 

Farallon completed two additional subsurface investigation phases in 2011 and 2012, which 
included advancing borings SB-26 though SB-39 on the Plastic Sales Property and installing 
monitoring well MW-27 at the intersection of Woodlawn Avenue Northeast and 4th Avenue 
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Northeast (Farallon 2013). Soil samples were not analyzed from boring SB-28. Reconnaissance 
groundwater samples were analyzed from borings SB-26, SB-27, SB-29, SB-30, SB-32, and SB-35. 
A groundwater sample was collected from monitoring well MW-27. Soil, reconnaissance 
groundwater, and monitoring well samples collected from borings and monitoring well were 
analyzed for CVOCs by EPA Method 8260B. Analytical results are summarized below: 

 PCE concentrations exceeding the MTCA Method A cleanup level were detected in 
borings SB-26, SB-27, and SB-29 through SB-39 at depths ranging from 1.3 feet bgs 
to 12 feet bgs (Table 1). 

 TCE concentrations exceeding the MTCA Method A cleanup level were detected in 
borings SB-27 and SB-34 at depths ranging from 2.5 feet bgs to 12 feet bgs (Table 1). 

 Concentrations of cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride were below the 
applicable MTCA cleanup levels or the laboratory reporting limits for the analyzed 
soil samples (Table 1). 

 Concentrations of CVOCs were not detected above the laboratory reporting limits in 
the soil sample analyzed from boring MW-27 (Table 1).  

 PCE concentrations exceeding the MTCA Method A cleanup level were detected in 
the six analyzed reconnaissance groundwater samples collected from borings SB-26, 
SB-27, SB-29, SB-30, SB-32, and SB-35 (Table 2). 

 TCE concentrations exceeding the MTCA Method A cleanup level were detected in 
the reconnaissance groundwater samples collected from borings SB-26 and SB-27 
(Table 2). 

 Concentrations of cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride were below the 
applicable MTCA cleanup levels or the laboratory reporting limits for the analyzed 
reconnaissance groundwater samples (Table 2). 

 The groundwater sample analyzed from monitoring well MW-27 in July 2011, did 
not detect concentrations of PCE, TCE, cis-1,2-DCE, trans-1,2-DCE, or vinyl chloride 
exceeding the applicable MTCA cleanup levels (Table 2). 

3.0 TECHNICAL ELEMENTS 

The findings of previous investigations conducted by SoundEarth and others were used to identify the 
technical elements for the interim remedial action at the Hearthstone Property. This section summarizes 
the COCs, media of concern, cleanup standards, and regulatory framework for the interim remedial 
action for the Hearthstone Property.  

3.1 CHEMICALS OF CONCERN 

Analytical results from subsurface investigations performed by SoundEarth and others have identified 
the COCs at the Hearthstone Property. The primary COC identified for the Hearthstone Property is PCE. 
Concentrations of PCE at the Hearthstone Property exceed the preliminary cleanup level in soil as 
defined in Section 3.3.1 of the IRAWP. Other COCs include the degradation products of PCE: TCE, cis-1,2-
Dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), and vinyl chloride.  



 

SoundEarth Strategies, Inc. December 18, 2014 12 

3.2 MEDIA OF CONCERN  

The media of concern for the Hearthstone Property are soil, groundwater, and vapor. The interim 
remedial action has addressed contaminated soil and vapor within the boundary of the Hearthstone 
Property (Figure 3). Cleanup of contaminated soil and engineering controls associated with the 
development of the Hearthstone Property has eliminated vapor as medium of concern.  

3.3  PRELIMINARYCLEANUP STANDARDS 

In accordance with WAC 173-340-700, the cleanup standards for the Hearthstone Property consist of 
establishing preliminary cleanup levels for COCs, the preliminary points of compliance where the 
preliminary cleanup levels must be met, and other regulatory requirements that apply to the 
Hearthstone Property because of the type of action and location of the Hearthstone Property within the 
Site.  

3.3.1 Preliminary Cleanup Levels 

The preliminary cleanup levels are the concentrations of COCs that have been met for each 
medium of concern at the preliminary points of compliance established for the Hearthstone 
Property. For the interim remedial action, soil, groundwater, and vapor were the media of 
concern. In addition, vapor as a medium of concern was further mitigated by installation of a 
vapor barrier and passive ventilation system beneath the floor slab of the underground parking 
garage at the Hearthstone Property. These engineering controls are preventative measures for 
managing potential vapor containing PCE and its degradation byproducts. These measures 
provide long-term protection of the indoor air quality within the development building. 
Preliminary Cleanup levels for soil, groundwater, and vapor are presented below.  

3.3.1.1 Preliminary Cleanup Level for Soil 

The approved development permits for the Hearthstone Property include one level of 
underground parking. The interim remedial action includes excavation of soil within the 
Hearthstone Property, including soil containing concentrations of PCE exceeding the preliminary 
cleanup level (0.05 milligrams per kilogram [mg/kg]). The preliminary cleanup level for PCE is 
equivalent to the MTCA Method A cleanup level for the protection of groundwater. Although 
PCE is the primary COC in soil for the Hearthstone Property, TCE, cis-1,2-DCE, trans-1,2-DCE, and 
vinyl chloride were potentially present in the soil at concentrations that exceed applicable 
preliminary cleanup levels. The preliminary cleanup level for TCE is based on the MTCA Method 
A cleanup level for the protection of groundwater quality. The preliminary cleanup levels for cis-
1,2-DCE and trans-1,2-DCE are equivalent to MTCA Method B cleanup levels, which are 
protective of groundwater quality and at concentrations which are estimated to result in no 
acute or chronic non-carcinogenic toxic effects to human health, in accordance with WAC 173-
340-740(3)(b)(iii)(B). The preliminary cleanup level for vinyl chloride is equivalent to the MTCA 
Method B cleanup level which is protective of groundwater quality and is a concentration for 
which the upper bound on the estimated cancer risk is less than or equal to one in one million, 
in accordance with WAC 173-340-740(3)(b)(iii)(B). The preliminary soil cleanup levels for PCE, 
TCE, cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride are as follows: 

 PCE—0.05 mg/kg 

 TCE—0.03 mg/kg 
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 cis-1,2-DCE—160 mg/kg 

 trans-1,2-DCE—1,600 mg/kg 

 vinyl chloride—0.67 mg/kg 

3.3.1.2 Preliminary Cleanup Level for Groundwater  

PCE was the primary COC for groundwater at the Hearthstone Property. TCE, cis-1,2-DCE, trans-
1,2-DCE, and vinyl chloride were potentially present in the groundwater at concentrations that 
exceed applicable preliminary cleanup levels. The preliminary cleanup levels for PCE and TCE are 
equivalent to the MTCA Method A cleanup levels which are based on applicable state and 
federal law in accordance with WAC 246-290-310 and 40 Code of Federal Regulations (CFR) 
141.61, respectively. The preliminary cleanup levels for cis-1,2-DCE and trans-1,2-DCE are 
equivalent to MTCA Method B cleanup levels, which are protective of groundwater quality and 
at concentrations estimated to result in no acute or chronic non-carcinogenic toxic effects to 
human health, in accordance with WAC 173-340-720(3)(b)(iii). The preliminary cleanup level for 
vinyl chloride is equivalent to the MTCA Method A cleanup level, which is protective of 
groundwater quality and at a concentration for which the upper bound on the estimated cancer 
risk is less than or equal to one in one hundred thousand in accordance with WAC 246-290-310 
and 40 CFR 141.61. The preliminary groundwater cleanup levels for PCE, TCE, cis-1,2-DCE, trans-
1,2-DCE, and vinyl chloride are as follows: 

 PCE—5 micrograms per liter (µg/L) 

 TCE —5 µg/L 

 cis-1,2-DCE—16 µg/L 

 trans-1,2-DCE—160 µg/L 

 vinyl chloride—0.2 µg/L 

3.3.1.3 Preliminary Cleanup Level for Vapor 

The interim remedial action included using the cleanup of soil containing PCE and its 
degradation byproducts and engineering controls to eliminate vapor as a medium of concern. 
PCE was the primary COC for vapor at the Hearthstone Property. TCE, trans-1,2-DCE, and vinyl 
chloride may also have been present in vapor at concentrations that exceed applicable 
preliminary cleanup levels. Preliminary Cleanup levels for PCE, TCE, and vinyl chloride are based 
on the MTCA Method B cleanup levels. The preliminary cleanup level for trans-1,2-DCE is based 
on the MTCA Method B cleanup level, a concentration which is estimated to result in no acute 
or chronic non-carcinogenic toxic effects to human health. Cis-1,2-DCE does not have an 
established MTCA Method B cleanup level. The preliminary vapor cleanup levels in micrograms 
per cubic meter (µg/m3) for PCE, TCE, trans-1,2-DCE, and vinyl chloride are as follows: 

 PCE—9.62 µg/m3 

 TCE—0.37 µg/m3 

 cis-1,2-DCE—Not established 

 trans-1,2-DCE—27.4 µg/m3 
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 vinyl chloride—0.28 µg/m3 

3.3.2 Points of Compliance 

The points of compliance are the locations at which preliminary cleanup levels for the COCs in 
the media of concern must be attained. The points of compliance for the Hearthstone Property 
were established in accordance with WAC 173-340-740(6) for soil, WAC 173-340-720(8) for 
groundwater, and WAC 173-340-750(6) for ambient air. The points of compliance for the media 
of concern are as follows: 

 The point of compliance for soil is based on the protection of groundwater and is 
established throughout the area of the interim remedial action.  

 The point of compliance for groundwater is the point or points where preliminary 
groundwater cleanup levels must be met within the area of interim remedial action 
and is established throughout the area of interim action from the uppermost level 
of the groundwater, extending vertically to the lowermost depth which could 
potentially be affected by the Hearthstone Property.  

 The point of compliance for ambient air is throughout the area of interim remedial 
action.  

3.3.3 Applicable or Relevant and Appropriate Requirements 

Applicable or relevant and appropriate requirements (ARAR) were identified for the interim 
remedial action being performed at the Hearthstone Property. Washington State Department of 
Ecology (Ecology) is the lead regulatory agency for compliance, and the interim remedial action 
for the Hearthstone Property was conducted under the Agreed Order. The interim remedial 
action was performed in accordance with applicable federal, state, and local requirements. The 
ARARs related to the interim remedial action include the following: 

 Water Quality Standards for Ground Waters of the State of Washington, 
WAC 173-200 

 The Washington State Hazardous Waste Management Act, Title 70, Chapter 70.105 
of the Revised Code of Washington (RCW 70.105)  

 The Washington State Dangerous Waste Regulations, WAC 173-303 

 The Washington State Environmental Policy Act, RCW 43.21c 

 Controls for New Sources of Toxic Air Pollutants, WAC 173-460 

 General Regulations for Air Pollution Sources, WAC 173-400 

 Occupational Safety and Health Act, Title 29 CFR Part 1910 

 Washington State Safety Standards for Construction Work, WAC 296-155 

 Washington State Solid Waste Management Laws and Regulations, RCW 70.95, 
WAC 173-351, and WAC 173-304  

 Washington State Accreditation of Environmental Laboratories, WAC 173-50 

 Washington State General Occupational Health Standards, WAC 296-62 Part I-1 
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4.0 INTERIM REMEDIAL ACTION AND CLEANUP OBJECTIVES  

The interim remedial action completed at the Hearthstone Property included excavation and disposal of 
soil containing concentrations of the COCs above applicable preliminary cleanup levels. The interim 
remedial action also included installation of a temporary dewatering system to control groundwater 
during the soil excavation, and installation of a vapor barrier with a passive vapor ventilation system to 
be incorporated into the permanent floor slab design. 

The interim remedial action at the Hearthstone Property met the criteria presented in WAC 173-340-430 
which includes: 

 Reducing the threat to human health or the environment by eliminating or substantially 
reducing one or more pathways for exposure to hazardous substances at the Hearthstone 
Property. 

 Achieving cleanup standards for a portion of the Site. 

 Not excluding other reasonable alternative cleanup actions for the Site. 

 Allowing for public participation in a manner consistent with WAC 173-340-600. 

 Preparing the IRAWP for submittal to Ecology for review and approval detailing the scope of 
work to be performed under the IRAWP. 

 Conducting the interim remedial action in accordance with WAC 173-430-400(6). 

The specific objectives of the interim remedial action were to remove PCE-contaminated soil, prevent 
vapor intrusion, and control potentially contaminated groundwater. These objectives were developed in 
conjunction with the planned redevelopment of the Hearthstone Property. The components of the 
interim remedial action included the following: 

 Removing soil that contains COCs (primarily PCE) with concentrations above preliminary 
applicable cleanup levels within the Hearthstone Property (Figure 6).  

 Installing a temporary dewatering system to control groundwater during the soil excavation. 

 Installing a vapor barrier and passive vapor ventilation system incorporated in the floor slab 
construction of the redevelopment.  

 Complying with the terms and conditions of the Agreed Order as it pertains to the interim 
remedial action at the Hearthstone Property. 

The interim remedial action at the Hearthstone Property addressed the cleanup of the soil at the Site. 
The interim remedial action was necessary to reduce the threat to human health and the environment 
associated with the proposed development project by eliminating or substantially reducing one or more 
exposure pathways (i.e., direct contact, soil to groundwater, and inhalation pathways). The interim 
remedial action at the Hearthstone Property achieved preliminary cleanup levels for a portion of the 
Site.  
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5.0 CONTAINED-OUT DETERMINATION 

Ecology issued a contained-out determination for the Property on September 17, 2010. Under the 
September 2010, contained-out determination approximately 4,000 tons of PCE-contaminated soil were 
excavated from the northeast corner of the Property and disposed of at the Republic Services solid 
waste landfill in Roosevelt, Washington (Roosevelt Landfill). In October 2011, Hearthstone requested a 
contained-out determination for an additional 1,500 tons of PCE-contaminated soil. Ecology issued a 
contained-out determination for an additional 1,500 tons in November 2011. 

6.0 INTERIM REMEDIAL ACTION  

The interim remedial action at the Hearthstone Property was conducted in general accordance with the 
IRAWP. The interim remedial action was conducted in two phases. Phases I and II were conducted 
between July and September 2011, and May and July 2012, respectively. Between July and September 
2011, 4,106 tons of PCE-contaminated soil were excavated from the Hearthstone Property and disposed 
of at the Roosevelt Landfill. A total of 541 tons of clean soil were disposed of at Wm. Dickson Co. landfill 
in Tacoma, Washington. Clean soil was identified during the interim remedial action as soil containing 
concentrations of PCE less than the laboratory reporting limit, stockpile soil sample results, and 
analytical results from subsurface investigations conducted at the Hearthstone Property by SoundEarth 
and others prior to implementation of the interim remedial action. Disposal tickets for clean and PCE-
contaminated soil are presented in Appendix A. 

The interim remedial action included excavating soil containing concentrations of PCE above the 
laboratory reporting limit (0.025 mg/kg) from the northeast corner of the Hearthstone Property to the 
maximum extent practical, with the exception of the Woodlawn ROW which is further discussed below. 
The maximum extent practical was based on the design depth for the development and shoring design 
constraints. The design depth development and the shoring system were designed for an excavation of 
15 feet bgs. Removing soil greater than 15 feet bgs was not feasible according to GeoEngineers, the 
geotechnical consultant for the development. In the August 12, 2011, letter to Hearthstone, 
GeoEngineers stated that the shoring system must not be subjected to additional loads of excavation 
beyond the design depth. The GeoEngineers letter is presented in Appendix B. 

Soil containing concentrations of PCE above the preliminary cleanup level within the Woodlawn ROW 
was not excavated during the interim remedial action. SoundEarth discussed the Woodlawn ROW with 
Ecology in a conference call on June 2, 2014. SoundEarth requested that soil with low concentrations of 
PCE within the Woodlawn ROW be left in place. The request was made because Hearthstone purchased 
the Plastic Sales Property in June 2014, and because the residual PCE concentrations in soil present at 
Plastic Sales and in the Woodlawn ROW will be addressed as part of the final cleanup action for the 
entire Site. A letter from Ecology dated June 23, 2014, stated that Ecology agreed to allow soil with low 
concentrations of solvent to remain in place adjacent to the Hearthstone Property (Ecology 2014). A 
copy of the Ecology letter is provided in Appendix C. Any deed restrictions will be negotiated as part of 
the Environmental Covenant developed in conjunction with the Cleanup Action Plan and Consent 
Decree. Groundwater monitoring requirements and potential shallow groundwater treatment will also 
be negotiated as part of the final cleanup action (Ecology 2014).  

Presented below is a discussion of field procedures and results for the interim remedial action at the 
Hearthstone Property. Analytical results for performance and confirmational soil samples are presented 
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in Table 3. A summary of the soil stockpile analytical results are presented in Table 4. The soil sampling 
grid is illustrated on Figure 7, and final soil confirmational results are presented on Figure 8. 
Groundwater analytical results for the construction dewatering well are presented in Table 5, and a 
summary of wastewater discharge results is presented in Table 6. 

6.1 FIELD PROCEDURES 

A description of field procedures is provided below. 

6.1.1 Shoring and Construction Dewatering 

During excavation activities associated with the interim remedial action, interlocking sheet piles 
were installed along the Woodlawn ROW and the alley separating Plastics Sales from 
Hearthstone Property (Figure 6). Soldier piles and lagging were installed on a portion of the 
Woodlawn ROW and along the entire length of the Latona ROW (Figure 6). The sheet piles 
installed along the Woodlawn ROW and in the alley adjacent to the Hearthstone Property were 
advanced to depths of approximately 25 feet bgs and 30 feet bgs, respectively. Soldier piles 
advanced in the Latona ROW were advanced to an approximate depth of 24 to 30 feet bgs.  

Following installation of the sheet piles, a temporary dewatering system was constructed for the 
interim remedial excavation activities on the Hearthstone Property between May and 
September 2011. The dewatering system consisted of a dewatering well within the remedial 
excavation, a Baker tank, and associated piping (Figure 7). Groundwater captured by the 
dewatering system was temporarily stored in the Baker tank prior to discharge on a batch basis 
to the sewer system, pending the results of self-monitoring data collected in the field and 
receipt of analytical results for wastewater samples, in accordance with the discharge 
authorization permit (Appendix A of IRAWP). In September 2011, the interim remedial action 
was suspended for the rainy season and to secure additional funding to complete the interim 
remedial action. The dewatering well was abandoned in-place by Cascade Drilling, L.P. of 
Woodinville, Washington, on December 1, 2011. The dewatering well was abandoned in 
accordance the Minimum Standards for the Construction and Maintenance of Well (WAC 173-
160). Between December 2011 and May 2012, the interim remedial excavation was allowed to 
fill with water and there was no discharge to the sewer system. 

In May 2012, the interim remedial excavation was dewatered using one to three pumps placed 
near the bottom of the excavation. The dewatering continued periodically through the 
remainder of the interim remedial action. Groundwater captured by the pumps was discharged 
directly to the sewer system at the authorization of King County. In September 2011, King 
County approved Hearthstone’s request for continuous wastewater discharge to the sanitary 
sewer, provided that all conditions were met as described in the Major Discharge Authorization 
No. 4164-02. Self-monitoring for pH, daily discharge volume, settleable solids, and total monthly 
discharge volume to the sanitary sewer were still provided.  

6.1.2 Performance and Confirmational Sampling 

Soil samples were collected during the excavation to demonstrate the removal of PCE-
contaminated soil and provide confirmation that concentrations of PCE and its degradation 
compounds in soil were below preliminary cleanup levels at the design limits of the excavation. 
Performance wastewater samples were collected during the interim remedial action to 
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demonstrate compliance with preliminary cleanup levels and the discharge authorization 
permit.  

6.1.2.1  Construction of Soil Sampling Grid 

Performance and confirmational samples were collected within a surveyed grid to confirm that 
concentrations of PCE and other COCs were below the preliminary cleanup levels. The sampling 
grid provided a mechanism for systematic sample collection and identification and was 
segregated into 70 discrete grid cells (GC01 through GC70), each measuring 10 feet by 10 feet 
(Figure 7).  

6.1.2.2 Soil Performance Sampling 

Performance monitoring was conducted during the course of the interim remedial excavation. 
The purpose of the performance sampling was to confirm that concentrations of PCE in 
excavated soil did not exceed 1.9 mg/kg, in accordance with the contained-out determination 
from Ecology; that excavated soil was suitable for disposal at a Subtitle D landfill; and to guide 
the excavation beyond the planned extent and depth where feasible and practicable. 
Performance samples represent confirmational samples at some locations. 

Performance soil samples were collected at depth of 6 inches bgs using hand-tools. Sampling 
equipment was decontaminated between uses, as appropriate. Information logged during soil 
sampling included at a minimum: sample depth, Unified Soil Classification System (USCS) 
description, estimated soil moisture content, and physical indications of contamination (e.g., 
odors, staining). 

In general, performance samples were collected from the center of each grid cell and/or the 
sidewall of each grid cell. Certain sample locations were not centered within a grid cell if the 
remedial excavation area occupied only a portion of a grid cell or the grid cell was sloped. 

Performance samples were labeled in accordance with the IRAWP. Samples were logged on a 
Chain of Custody form and placed in a chilled cooler at 4 degrees Celsius (°C) for transport to the 
laboratory for chemical analysis, while maintaining Chain of Custody protocols. 

6.1.2.3 Confirmational Soil Sampling 

When the remediation construction contractor reached the predetermined limits of the interim 
remedial excavation and limits of soil requiring disposal under a contained-in determination, 
confirmational soil samples were collected to confirm the long-term effectiveness of the interim 
remedial action, in accordance with WAC 173-340-410(1)(c). Confirmational soil sampling was 
conducted at the base and/or sidewalls of excavated soil to confirm that concentrations of PCE 
and related COCs in soil at the design limits of the remedial excavation were below applicable 
preliminary cleanup levels.  

Confirmational soil samples were collected at depths of 6 inches bgs using hand-tools. Sampling 
equipment was decontaminated between uses, as appropriate. Information logged during soil 
sampling included sample depth, USCS description, estimated soil moisture content, and 
physical indications of contamination (e.g., odors, staining). 

Confirmational samples were labeled in accordance with the IRAWP. Samples were logged on a 
Chain of Custody form and placed in a chilled cooler at 4 °C for transport to the laboratory for 
chemical analysis, while maintaining chain-of-custody protocols. 
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Confirmational samples were collected in the same manner as performance samples. 
Performance samples may have coincided with confirmational samples at some locations. 

Confirmational soil samples were not collected from the northern, western, and eastern 
sidewalls of the excavation due to the installation of sheet piles that precluded reasonable 
access to the sidewalls. The final confirmational soil sample locations are shown on Figure 8.  

The lateral extent of soil removal for the interim remedial action was based on analytical results 
for confirmational soil samples indicating that the concentrations of PCE and related COCs were 
below the preliminary cleanup levels.  

6.1.2.4 Stockpile Soil Sampling 

The number of soil samples collected from stockpiles was based on the estimated volume of the 
stockpile. In general, three soil samples were collected for the first 100 cubic yards of stockpile 
soil and one additional soil sample was collected for every 100 cubic yards thereafter. Soil 
stockpiles were managed in accordance with best management practices. Detailed schematics 
of erosion control measures are provided in Appendix B of the IRAWP. 

Stockpile soil samples were collected at depths of 6 to 12 inches beneath the surface of the 
stockpile using hand-tools. Sampling equipment was decontaminated between uses, as 
appropriate. 

Stockpile samples were labeled in accordance with the IRAWP. Samples were logged on a Chain 
of Custody form and placed in a chilled cooler at 4 °C for transport to the laboratory for 
chemical analysis, while maintaining chain-of-custody protocols. 

6.1.2.5 Wastewater Sampling 

Wastewater captured and collected during the interim remedial action was field-monitored, 
sampled, and analyzed in accordance with the required frequency and criteria specified in the 
discharge authorization permit (Appendix A of the IRAWP). The specific analytes and frequency 
of performance sampling was modified in consultation with King County Metro prior to and 
during the interim remedial action.  

Wastewater samples were labeled in accordance with the IRAWP. Samples were logged on a 
Chain of Custody form and placed in a chilled cooler at 4 °C for transport to the laboratory for 
chemical analysis, while maintaining chain-of-custody protocols. 

6.1.2.6 Groundwater Sampling 

Groundwater samples were collected from the dewatering well in September and December 
2011Groundwater samples were collected and handled following the procedures listed below: 

 The depth to the top of the groundwater table in the dewatering well was measured 
to an accuracy of 0.01 feet using an electronic water-level meter. 

 The pump intake was placed at the approximate middle of the well screen. 

 Groundwater samples were collected from the discharge tubing of the well and 
decanted directly into laboratory-prepared sample containers.  

 Groundwater samples were labeled in accordance with the IRAWP, placed on ice in 
a cooler, and submitted for chemical analysis to the analytical laboratory. Sample 
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containers were labeled with the following information: client, project name and 
number, date and time sampled, sample identification, and sampler’s initials. 

 Samples were logged on a Chain of Custody form and placed in a chilled cooler at 
4 °C for transport to the laboratory, while maintaining chain-of-custody protocols. 

6.1.3 Field Procedures—Deviation from the IRAWP 

The construction dewatering system used during the interim remedial action at the Hearthstone 
Property deviated from the original dewatering system design presented in the IRAWP. 
Originally, the dewatering system consisted of a collection trench with a high-capacity pump, 
four primary dewatering wells along the western Hearthstone Property boundary, two 
secondary dewatering wells near the remedial excavation, a Baker tank, and associated piping. 
However, because field observation indicated the proposed dewatering system was 
overdesigned, a single dewatering well was installed in the excavation.  

Between May and September 2011, discharge from the dewatering well was temporarily stored 
in the Baker tank prior to discharge on batch basis to the sewer system. The dewatering well 
was abandoned in place on December 1, 2011. The dewatering well was abandoned in 
accordance the Minimum Standards for the Construction and Maintenance of Well (WAC 173-
160). From May to July 2012, the interim remedial excavation was dewatered using pumps 
located just above the base of the excavation. The pumps discharge directly to the sewer 
system. King County authorized direct discharge of wastewater from the remedial excavation in 
September 2011.  

6.2 CHEMICAL ANALYSIS 

Soil, groundwater, and wastewater samples collected during the interim remedial action were 
submitted for laboratory analysis based on the identified COCs for soil at the Hearthstone Property 
and/or the criteria specified in the discharge authorization permit (Appendix A of the IRAWP). Soil 
samples were analyzed for COCs using EPA Method 8260B and in accordance with EPA 5035A protocols. 
Groundwater and wastewater samples were analyzed for COCs using EPA Method 8260C.  

6.3  SOIL EXCAVATION  

The interim remedial action was conducted in two phases. Phases I and II were conducted between July 
and September 2011, and May and July 2012. Between July and September 2011, soil known to contain 
detectable concentrations of PCE, based on analytical results from previous subsurface investigations, 
was temporarily stockpiled at the Hearthstone Property for less than 10 days and was loaded for 
disposal at the Roosevelt Landfill. Soil from the surface to 4 feet bgs was disposed of as PCE-containing 
based on analytical results from previous investigations. Suspected clean soil below 4 feet bgs was 
temporarily stockpiled at the Hearthstone Property and sampled in accordance with the IRAWP to 
confirm that soil contained less than 0.025 mg/kg PCE. 

Between July 2011, and July 2012, 5,541 tons of PCE-contaminated soil were excavated from the 
Hearthstone Property and disposed of at the Roosevelt Landfill. A total of 1,700 tons of clean soil were 
disposed of at Wm. Dickson Co. landfill in Tacoma, Washington. Clean soil was identified during the 
interim remedial action as soil containing concentrations of PCE less than the laboratory reporting limits 
based on stockpile soil sample results and analytical results from previous subsurface investigations 
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conducted at the Hearthstone Property. Disposal tickets for clean and PCE-contaminated soil are 
presented in Appendix A. 

7.0 INTERIM REMEDIAL ACTION RESULTS 

This section provides a summary of analytical results for interim remedial action. Analytical results are 
presented on Figure 8 and Tables 3 through 7. Laboratory reports are presented in Appendix D. 

7.1.1 Soil Analytical Results—Interim Remedial Excavation 

A combined total of 118 performance and confirmational soil samples were collected during the 
interim remedial action, including 64 sidewall samples and 54 bottom samples. Concentrations 
of PCE in performance and confirmational soil samples ranged from less than 0.025 mg/kg to 1.8 
mg/kg. A single concentration of TCE exceeding the cleanup level was detected in the soil 
sample collected beneath a footing at 17 feet bgs in grid cell GC02. At the completion of the 
interim remedial action 23 sidewall confirmational samples and 37 bottom confirmational 
samples remained in place. Sidewall confirmational soil samples were collected at depths of 5 to 
12 feet bgs. Bottom confirmational soil samples ranged in depth from 15 to 17 feet bgs. 
Concentrations of PCE in confirmational soil samples are in Table 3 and on Figure 8.  

7.1.2 Stockpile Samples  

A total of 27 stockpile soil samples were collected during the interim remedial action to confirm 
that soil designated for disposal as clean soil did not contain concentrations of PCE, TCE, cis-1,2-
DCE, trans-1,2-DCE, or vinyl chloride at concentrations above applicable laboratory detection 
limits. Analytical results for stockpile soil samples showed that soil samples contained 
concentrations of PCE ranging from less than 0.025 mg/kg to 0.51 mg/kg. TCE, cis-1,2-DCE, 
trans-1,2-DCE, and vinyl chloride were not detected in stockpile soil samples at concentrations 
exceeding applicable laboratory detection limits. Stockpile soil containing concentrations of PCE 
above the laboratory practical quantitation limit was disposed of at the Roosevelt Landfill. 
Analytical results for stockpile soil samples are presented in Table 4. 

7.1.3 Groundwater Analytical Results 

Groundwater samples were collected from the dewatering well in September and November 
2011, and April 2014. The concentrations of PCE in groundwater in September and November 
2011, were 12 µg/L and 5.3 µg/L, respectively. PCE was not detected above the laboratory 
reporting limit in the April 2014 sample. Concentrations of TCE, cis-1,2-DCE, trans-1,2-DCE, and 
vinyl chloride did not exceed the laboratory reporting limits in the analyzed samples.  

Analytical results are presented in Tables 5 and 7.  

7.1.4 Wastewater Analytical Results 

Wastewater samples were collected from the dewatering system prior to discharging the water 
to the sanitary sewer system. At a minimum, samples were collected monthly and results were 
reported monthly to King County Metro in accordance with King County wastewater discharge 
authorization permit for the Hearthstone Property. Concentrations of PCE in the wastewater 
discharged ranged from 2.2 µg/L to 77 µg/L. Concentrations of PCE, TCE, cis-1,2-DCE, trans-1,2-
DCE, and vinyl chloride in the discharge water were less than the King County Water Discharge 
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Limits authorized under King County Major Discharge Authorization Permit No. 4164-02 (King 
County 2011). Discharge limits are presented in Table 6.  

8.0 DATA QUALITY AND USABILITY 

Data validation was conducted on current laboratory reports provided for the interim remedial action. 
Analytical results were evaluated for holding times, blank contamination, and accuracy and precision 
using quality control limits provided by the laboratory at the time an analysis was performed. Analytical 
results reviewed included PCE, TCE, cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride for soil, groundwater, 
and wastewater.  

Based on the data validation results for the laboratory reports, the analytical results are acceptable to 
meet the objectives of the interim remedial action. Laboratory reports are presented in Appendix D. 

9.0 CONCLUSIONS 

Results from the interim remedial action indicated that soil containing PCE and other COCs has been 
removed to the maximum extent practicable in accordance with the IRAWP. At the completion of the 
interim action, soil at depths of 15 to 17 feet bgs in the central and northern portions of the interim 
remedial excavation contain concentrations of PCE exceeding the preliminary cleanup level (Figure 8). In 
addition, a single soil sample collected from 17 feet bgs in grid cell GC02 contains a concentration of TCE 
exceeding the cleanup level. Concentrations of PCE and other COCs in soil remaining in the sidewalls at 
the completion of interim remedial action do not exceed the laboratory reporting limits (Figure 8;  
Table 3).  

The point of compliance for soil for the interim remedial action is based on the protection of 
groundwater and is established throughout the area of the interim remedial action. In accordance with 
the IRAWP, institutional and engineering controls are used to mitigate potential impact to human health 
and the environment. Carbon treatment for the permanent dewatering system outlined in the IRAWP 
was not included as part of the final design based on low levels during discharge monitoring (Table 6). 
An additional quarter of discharge monitoring will be completed in consultation with Ecology. 
Institutional controls implemented as part of the interim remedial action included constructing a floor 
slab for a single-level subsurface parking garage under 28 residential units at the Hearthstone Property 
that caps any remaining PCE-contaminated soil. Engineering controls below the slab include the 
installation of a vapor barrier with a passive vapor ventilation system to mitigate residual PCE in 
groundwater the vapor phase. Institutional and engineering controls confine human access to and 
potential leaching of residual PCE-contaminated soil at the Hearthstone Property and, therefore, limit 
the potential recontamination of other media of concern off the Hearthstone Property. As part of the 
final Cleanup Action Plan to be negotiated pursuant to a Consent Decree, any deed restrictions will be 
negotiated at part of an Environmental Covenant.  

The most recent result from the temporary dewatering well indicates the concentration of PCE is below 
the preliminary cleanup level (Table 5). Concentrations of other COCs were not detected above the 
laboratory reporting limit in the 2011 dewatering well samples. In accordance with the IRAWP, the point 
of compliance for the Hearthstone Property for groundwater is the point or points where preliminary 
groundwater cleanup levels must be met within the area of interim remedial action. The points of 
compliance are established throughout the area of interim action from the uppermost level of the 
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groundwater, extending vertically to the lowermost depth which could potentially be affected by the 
Hearthstone Property. Potential aambient air quality contamination was mitigated with a vapor barrier 
with a passive vapor ventilation system. In addition, sheet piles installed along the Woodlawn ROW in 
conjunction with redevelopment of the Hearthstone Property inhibits the downgradient migration of 
PCE-contaminated Shallow Zone groundwater that could result from the presence of residual PCE-
contaminated soil at the Hearthstone Property. 

Cleanup of contaminated soil and institutional and engineering controls associated with the 
development of the Hearthstone Property eliminate vapor as a medium of concern. 

10.0 LIMITATIONS 

The services described in this report were performed consistent with generally accepted professional 
consulting principles and practices. No other warranty, expressed or implied, is made. These services 
were performed consistent with our agreement with our client. This report is solely for the use and 
information of our client unless otherwise noted. Any reliance on this report by a third party is at such 
party’s sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when services were 
performed and are intended only for the client, purposes, locations, time frames, and project 
parameters indicated. We are not responsible for the impacts of any changes in environmental 
standards, practices, or regulations subsequent to performance of services. We do not warrant the 
accuracy of information supplied by others or the use of segregated portions of this report. 
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APPENDIX D 
LABORATORY ANALYTICAL REPORTS 

Friedman & Bruya, Inc. #803321  ESN Lab Stockpile 
Friedman & Bruya, Inc. #803276  Friedman & Bruya, Inc. #105367  
Friedman & Bruya, Inc. #805269  Friedman & Bruya, Inc. #106001 

Friedman & Bruya, Inc. #903201  Friedman & Bruya, Inc. #106015  
Friedman & Bruya, Inc. #903212  Friedman & Bruya, Inc. #106292 

Friedman & Bruya, Inc. #903220  ESN Lab Wastewater  

Friedman & Bruya, Inc. #903232  Friedman & Bruya, Inc. #106157 
Friedman & Bruya, Inc. #909251  Friedman & Bruya, Inc. #107302 

Friedman & Bruya, Inc. #909267  Friedman & Bruya, Inc. #109078 

Friedman & Bruya, Inc. #903032  Friedman & Bruya, Inc. #105193 

Friedman & Bruya, Inc. #909250   

Friedman & Bruya, Inc. #909265    

Friedman & Bruya, Inc. #109070 

Friedman & Bruya, Inc. #111308 

ESN Lab Groundwater 

Friedman & Bruya, Inc. #103245 

ESN Lab Soil 
Friedman & Bruya, Inc. #206321 

Friedman & Bruya, Inc. #207045 
Friedman & Bruya, Inc. #207045 



























































































































































































































FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
September 30, 2009 
 
 
 
John Funderburk, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Funderburk:   
 
Included are the results from the testing of material submitted on September 24, 2009 
from the SOU_0651-001-02_20090924, F&BI 909251 project.  There are 10 pages 
included in this report.  Any samples that may remain are currently scheduled for 
disposal in 30 days.  If you would like us to return your samples or arrange for long 
term storage at our offices, please contact us as soon as possible.   
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Tom Cammarata 
SOU0930R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on September 24, 2009 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies SOU_0651-001-02_20090924, 
F&BI 909251 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
909251-01 P11-05 
909251-02 P11-07.5 
909251-03 P11-09 
909251-04 P11-12 
909251-05 P11-15 
909251-06 P11-17 
909251-07 P11-20 
909251-08 P12-05 
909251-09 P12-06 
909251-10 P12-09 
909251-11 P12-12 
909251-12 P12-14 
909251-13 P12-17 
909251-14 P12-14.5 
909251-15 P12-20 
 
 
 
The 8260C vinyl chloride laboratory control sample failed the acceptance criteria for 
the laboratory control sample.  The data were flagged accordingly.  All other quality 
control requirements were acceptable.   
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P11-07.5 Client: Sound Environmental Strategies 
Date Received: 09/24/09 Project: SOU_0651-001-02_20090924, F&BI 909251 
Date Extracted: 09/25/09 Lab ID: 909251-02 
Date Analyzed: 09/27/09 Data File: 092633.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 110 42 152 
Toluene-d8 108 36 149 
4-Bromofluorobenzene 118 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 jl 
Chloroethane <0.5  
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene 0.34 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene 0.99 
Tetrachloroethene 0.77 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P11-09 Client: Sound Environmental Strategies 
Date Received: 09/24/09 Project: SOU_0651-001-02_20090924, F&BI 909251 
Date Extracted: 09/25/09 Lab ID: 909251-03 
Date Analyzed: 09/27/09 Data File: 092634.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 109 42 152 
Toluene-d8 109 36 149 
4-Bromofluorobenzene 116 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 jl 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene 0.94 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
 
 



 
 

 

 4

 
Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P11-12 Client: Sound Environmental Strategies 
Date Received: 09/24/09 Project: SOU_0651-001-02_20090924, F&BI 909251 
Date Extracted: 09/25/09 Lab ID: 909251-04 
Date Analyzed: 09/27/09 Data File: 092635.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 107 42 152 
Toluene-d8 111 36 149 
4-Bromofluorobenzene 118 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 jl 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene 0.44 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene 0.072 
Tetrachloroethene 0.48 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P12-09 Client: Sound Environmental Strategies 
Date Received: 09/24/09 Project: SOU_0651-001-02_20090924, F&BI 909251 
Date Extracted: 09/25/09 Lab ID: 909251-10 
Date Analyzed: 09/27/09 Data File: 092636.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 108 42 152 
Toluene-d8 109 36 149 
4-Bromofluorobenzene 107 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 jl 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene 0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P12-12 Client: Sound Environmental Strategies 
Date Received: 09/24/09 Project: SOU_0651-001-02_20090924, F&BI 909251 
Date Extracted: 09/25/09 Lab ID: 909251-11 
Date Analyzed: 09/27/09 Data File: 092637.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 100 42 152 
Toluene-d8 100 36 149 
4-Bromofluorobenzene 108 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 jl 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P12-14 Client: Sound Environmental Strategies 
Date Received: 09/24/09 Project: SOU_0651-001-02_20090924, F&BI 909251 
Date Extracted: 09/25/09 Lab ID: 909251-12 
Date Analyzed: 09/27/09 Data File: 092638.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 109 42 152 
Toluene-d8 109 36 149 
4-Bromofluorobenzene 116 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 jl 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0651-001-02_20090924, F&BI 909251 
Date Extracted: 09/25/09 Lab ID: 091374 mb 
Date Analyzed: 09/26/09 Data File: 092613.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 100 42 152 
Toluene-d8 101 36 149 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 jl 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Date of Report:  09/30/09 
Date Received:  09/24/09 
Project:  SOU_0651-001-02_20090924, F&BI 909251 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR VOLATILES BY EPA METHOD 8260C 

 
Laboratory Code:  909162-03 (Duplicate) 
 
 
Analyte 

 
Reporting  

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Vinyl chloride mg/kg (ppm) <0.05 <0.05 nm 
Chloroethane mg/kg (ppm) <0.5 <0.5 nm 
1,1-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
Methylene chloride mg/kg (ppm) <0.5 <0.5 nm 
trans-1,2-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
1,1-Dichloroethane mg/kg (ppm) <0.05 <0.05 nm 
cis-1,2-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dichloroethane (EDC) mg/kg (ppm) <0.05 <0.05 nm 
1,1,1-Trichloroethane mg/kg (ppm) <0.05 <0.05 nm 
Trichloroethene mg/kg (ppm) <0.03 <0.03 nm 
Tetrachloroethene mg/kg (ppm) <0.025 <0.025 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride mg/kg (ppm) 2.5 62  31 vo 39-130 67 vo 
Chloroethane mg/kg (ppm) 2.5 87  62  10-281 34 vo 
1,1-Dichloroethene mg/kg (ppm) 2.5 68  64  60-130 6 
Methylene chloride mg/kg (ppm) 2.5 75  80  48-139 6 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 85  84  74-124 1 
1,1-Dichloroethane mg/kg (ppm) 2.5 88  88  75-121 0 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 88  90  75-123 2 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 90  93  74-122 3 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 92  93  73-134 1 
Trichloroethene mg/kg (ppm) 2.5 92  94  75-120 2 
Tetrachloroethene mg/kg (ppm) 2.5 89  91  80-120 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may 
not provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - The analyte indicated was found in the method blank.  The result should be considered an 
estimate. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of 
control limits.  The variability is attributed to sample inhomogeneity. 
 

ht - The sample was extracted outside of holding time.  Results should be considered estimates. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with 
the quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  
The reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration 
should be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of 
the RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should 
be considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered 
an estimate. 
 

ve - The value reported exceeded the calibration range established for the analyte.  The reported 
concentration should be considered an estimate. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The pattern of peaks present is not indicative of diesel. 
 

y - The pattern of peaks present is not indicative of motor oil. 







FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
October 6, 2009 
 
 
 
John Funderburk, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Funderburk:   
 
Included are the additional results from the testing of material submitted on 
September 25, 2009 from the SOU_0651-001-02_20090925, F&BI 909267 project.  
There are 5 pages included in this report.   
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Tom Cammarata 
SOU1006R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on September 25, 2009 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies SOU_0651-001-02_20090925, 
F&BI 909267 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
909267-01 P13-03 
909267-02 P13-05.5 
909267-03 P13-07.5 
909267-04 P13-11 
909267-05 P13-16 
909267-06 P13-19.5 
909267-07 P14-05 
909267-08 P14-07 
909267-09 P14-10 
909267-10 P14-14 
909267-11 P14-17 
909267-12 P14-20 
909267-13 P15-06 
909267-14 P15-09 
909267-15 P15-13 
909267-16 P15-16 
909267-17 P15-20.5 
909267-18 P16-05 
909267-19 P16-08 
909267-20 P16-12.5 
909267-21 P16-18 
909267-22 P16-20.5 
909267-23 P17-04 
909267-24 P17-09 
909267-25 P17-13 
909267-26 P17-17.5 
 
 
All quality control requirements were acceptable.   
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P17-17.5 Client: Sound Environmental Strategies  
Date Received: 09/25/09 Project: SOU_0651-001-02_20090925 
Date Extracted: 10/02/09 Lab ID: 909267-26 
Date Analyzed: 10/02/09 Data File: 100218.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 91 62 142 
Toluene-d8 98 55 145 
4-Bromofluorobenzene 116 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: SOU_0651-001-02_20090925 
Date Extracted: 10/02/09 Lab ID: 091383 mb 
Date Analyzed: 10/02/09 Data File: 100204.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 99 62 142 
Toluene-d8 113 55 145 
4-Bromofluorobenzene 131 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Date of Report:  10/06/09 
Date Received:  09/25/09 
Project:  SOU_0651-001-02_20090925, F&BI 909267  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR VOLATILES BY EPA METHOD 8260C 

 
Laboratory Code:  910011-06 (Duplicate) 
 
 
Analyte 

 
Reporting  

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Vinyl chloride mg/kg (ppm) <0.05 <0.05 nm 
Chloroethane mg/kg (ppm) <0.5 <0.05 nm 
1,1-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
Methylene chloride mg/kg (ppm) <0.5 <0.5 nm 
trans-1,2-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
1,1-Dichloroethane mg/kg (ppm) <0.05 <0.05 nm 
cis-1,2-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dichloroethane (EDC) mg/kg (ppm) <0.05 <0.05 nm 
1,1,1-Trichloroethane mg/kg (ppm) <0.05 <0.05 nm 
Trichloroethene mg/kg (ppm) <0.03 <0.03 nm 
Tetrachloroethene mg/kg (ppm) <0.025 <0.025 nm 
 

 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride mg/kg (ppm) 2.5 67  73  22-139 9 
Chloroethane mg/kg (ppm) 2.5 68  65  38-142 5 
1,1-Dichloroethene mg/kg (ppm) 2.5 77  78  75-132 1 
Methylene chloride mg/kg (ppm) 2.5 87  86  74-131 1 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 84  85  67-127 1 
1,1-Dichloroethane mg/kg (ppm) 2.5 90  92  71-124 2 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 92  95  77-125 3 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 93  93  74-122 0 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 92  94  74-125 2 
Trichloroethene mg/kg (ppm) 2.5 92  93  73-122 1 
Tetrachloroethene mg/kg (ppm) 2.5 98  99  79-127 1 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may 
not provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - The analyte indicated was found in the method blank.  The result should be considered an 
estimate. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of 
control limits.  The variability is attributed to sample inhomogeneity. 
 

ht - The sample was extracted outside of holding time.  Results should be considered estimates. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with 
the quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  
The reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration 
should be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of 
the RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should 
be considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered 
an estimate. 
 

ve - The value reported exceeded the calibration range established for the analyte.  The reported 
concentration should be considered an estimate. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The pattern of peaks present is not indicative of diesel. 
 

y - The pattern of peaks present is not indicative of motor oil. 
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September 30, 2009 
 
 
 
John Funderburk, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Funderburk:   
 
Included are the results from the testing of material submitted on September 25, 2009 
from the SOU_0651-001-02_20090925, F&BI 909267 project.  There are 19 pages 
included in this report.  Any samples that may remain are currently scheduled for 
disposal in 30 days.  If you would like us to return your samples or arrange for long 
term storage at our offices, please contact us as soon as possible.   
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Tom Cammarata 
SOU0930R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on September 25, 2009 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies SOU_0651-001-02_20090925, 
F&BI 909267 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
909267-01 P13-03 
909267-02 P13-05.5 
909267-03 P13-07.5 
909267-04 P13-11 
909267-05 P13-16 
909267-06 P13-19.5 
909267-07 P14-05 
909267-08 P14-07 
909267-09 P14-10 
909267-10 P14-14 
909267-11 P14-17 
909267-12 P14-20 
909267-13 P15-06 
909267-14 P15-09 
909267-15 P15-13 
909267-16 P15-16 
909267-17 P15-20.5 
909267-18 P16-05 
909267-19 P16-08 
909267-20 P16-12.5 
909267-21 P16-18 
909267-22 P16-20.5 
909267-23 P17-04 
909267-24 P17-09 
909267-25 P17-13 
909267-26 P17-17.5 
 
 
All quality control requirements were acceptable.   
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P13-07.5 Client: Sound Environmental Strategies 
Date Received: 09/25/09 Project: SOU_0651-001-02_20090925, F&BI 909267 
Date Extracted: 09/28/09 Lab ID: 909267-03 
Date Analyzed: 09/28/09 Data File: 092818.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 96 42 152 
Toluene-d8 96 36 149 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene 0.039 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P13-11 Client: Sound Environmental Strategies 
Date Received: 09/25/09 Project: SOU_0651-001-02_20090925, F&BI 909267 
Date Extracted: 09/28/09 Lab ID: 909267-04 
Date Analyzed: 09/28/09 Data File: 092819.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 103 42 152 
Toluene-d8 104 36 149 
4-Bromofluorobenzene 107 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P13-16 Client: Sound Environmental Strategies 
Date Received: 09/25/09 Project: SOU_0651-001-02_20090925, F&BI 909267 
Date Extracted: 09/28/09 Lab ID: 909267-05 
Date Analyzed: 09/28/09 Data File: 092820.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 97 42 152 
Toluene-d8 98 36 149 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene 0.028 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P14-05 Client: Sound Environmental Strategies 
Date Received: 09/25/09 Project: SOU_0651-001-02_20090925, F&BI 909267 
Date Extracted: 09/28/09 Lab ID: 909267-07 
Date Analyzed: 09/28/09 Data File: 092821.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 102 42 152 
Toluene-d8 102 36 149 
4-Bromofluorobenzene 107 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P14-10 Client: Sound Environmental Strategies 
Date Received: 09/25/09 Project: SOU_0651-001-02_20090925, F&BI 909267 
Date Extracted: 09/28/09 Lab ID: 909267-09 
Date Analyzed: 09/28/09 Data File: 092822.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 99 42 152 
Toluene-d8 103 36 149 
4-Bromofluorobenzene 104 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene 0.35 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P14-14 Client: Sound Environmental Strategies 
Date Received: 09/25/09 Project: SOU_0651-001-02_20090925, F&BI 909267 
Date Extracted: 09/28/09 Lab ID: 909267-10 
Date Analyzed: 09/28/09 Data File: 092823.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 93 42 152 
Toluene-d8 95 36 149 
4-Bromofluorobenzene 96 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene 0.087 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P15-06 Client: Sound Environmental Strategies 
Date Received: 09/25/09 Project: SOU_0651-001-02_20090925, F&BI 909267 
Date Extracted: 09/28/09 Lab ID: 909267-13 
Date Analyzed: 09/28/09 Data File: 092824.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 89 42 152 
Toluene-d8 90 36 149 
4-Bromofluorobenzene 92 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P15-09 Client: Sound Environmental Strategies 
Date Received: 09/25/09 Project: SOU_0651-001-02_20090925, F&BI 909267 
Date Extracted: 09/28/09 Lab ID: 909267-14 
Date Analyzed: 09/28/09 Data File: 092825.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 98 42 152 
Toluene-d8 101 36 149 
4-Bromofluorobenzene 102 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
 
 


























































































































































































































































































































































































































































