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REMEDIAL INVESTIGATION (RI) 
BOYLSTON PROPERTY 
(FORMER BMW SEATTLE PROPERTY) 
714 EAST PIKE/715 EAST PINE STREET 
SEATTLE, WASHINGTON 

 

1.0 INTRODUCTION 

This report presents the Remedial Investigation (RI) for the Boylston property 
(former BMW Seattle property - Capitol Hill Properties) in Seattle, Washington 
(Figure 1).  This RI compiles and summarizes results of past site investigations 
and underground storage tank (UST) removal, and a more recent site 
investigation on the Boylston property.  It also presents a chronology of the work 
completed and a summary of current site conditions.  This RI has been formatted 
for consistency with elements listed in WAC 173-340-350 Remedial Investigation 
and Feasibility Study, WAC 173-340-360 Selection of Cleanup Actions, and 
other pertinent sections of MTCA.  Laboratory analytical data for testing results 
summarized in this RI report is provided within the source data reports 
referenced herein. 

Soil on the Boylston property is impacted by historical releases of total 
petroleum hydrocarbons (TPH) from on-site operations and former USTs, and by 
releases of metals from automobile spring manufacturing activities.  The Boylston 
property was granted a No Further Action (NFA) determination in 1999 based 
on prior site investigations and implementation of institutional controls (i.e. a 
Restrictive Covenant). 

In 2012, the Boylston property owner, Seattle Core Development Site I, LLC re-
entered the Boylston property into the Voluntary Cleanup Program (VCP) with 
the Washington State Department of Ecology (Ecology) pursuant to the Model 
Toxics Control Act (MTCA – RCW 70.105D.040(5)) as the Boylston property will 
be redeveloped in the near future.  The proposed redevelopment will include 
three levels of underground parking, street-level retail space, and several floors of 
residential units.  The underground parking excavation (approximately 35 feet 
deep) will require removal and disposal of impacted soil from a substantial 
portion of the Boylston property.  Some areas of the Boylston property will only 
be minimally disturbed for footing excavation and grading during site 
development (less than 10 feet below grade). 

Pursuant to negotiations and written agreement with Ecology, the ongoing 
investigation of the Boylston property has been permitted to proceed despite 
the continued existence of the Restrictive Covenant.  The current plan of action 
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involves submitting a request to rescind the Restrictive Covenant after a Cleanup 
Action Plan (CAP) is prepared for the redevelopment of the Boylston property. 

2.0 FACILITY BACKGROUND 

2.1 Site Description and Use 

The Boylston property covers approximately 54,000 square feet (1.26 acres) in 
Seattle, Washington (Figure 1), in the Capitol Hill neighborhood.  The Boylston 
property occupies most of the block that is bounded by East Pike and East Pine 
Streets and Boylston and Harvard Avenues. 

The Boylston property includes two buildings (one located at 714 East Pike and 
one at 715 East Pine Street) and three parking lots (west, east, and southwest).  
The property was the former BMW Seattle dealership location and was used for 
various historical operations, including an automobile spring manufacturer and 
an auto repair facility. 

The 715 East Pine Street building is currently vacant.  Property features in the 
715 East Pine Street building (former Maintenance Shop) include an auto parts 
storage area; a 5,000-gallon diesel UST closed in place in 1998; a former 
hydraulic, bulk, and used oil tank area; a former recessed waste oil tank area, 
and former aboveground hydraulic lifts.  The historical uses of the 715 East Pine 
Street property are described below (LFR 2008 and ThermoRetec 2001): 

 1906 to 1914 - occupied by a skating rink; 
 1914 to 1919 - occupied by an auto garage; 
 1920 to 1930 - occupied by an auto repair shop; 
 1930 to 1944 - occupied by Pacific Auto Wreckers; 
 1944 to 1953 - occupied by 2nd Hand Auto Parts; 
 1953 to 1958 - unknown and possibly vacant; 
 1958 to 1985 - owned by Laher Auto Springs Company (building burned 

down in 1966 and rebuilt in 1967); 
 1985 to 1990 - owned by Phil Smart Mercedes-Benz and operated as BMW 

Seattle’s service center; 
 1990 to 2006 - owned by Norman Enterprises, Inc. and still operated as 

BMW Seattle’s service center; 
 2006 to 2012 - owned by Pryde Johnson Pike/Pine, LLC, and was occupied 

by BMW Seattle’s service center until 2011; and 
 2012 to present - owned by Seattle Core Development Site I. 
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The 714 East Pike Street building is currently occupied in part by a sports drink 
company, while the remainder of the building is vacant.  Site features of the 714 
East Pike Street property (former BMW Sales Showroom) include a heating oil 
UST closed in place in 1986.  The historical uses of the property are described 
below (LFR 2008 and ThermoRetec 2001): 

 1920 to 1981 - the building was constructed in 1920 according to the King 
County Tax Assessor and was owned by Laher Auto Springs Company, 
which manufactured automobile springs; 

 1985 to 1990 - owned by Phil Smart Mercedes-Benz and operated as BMW 
Seattle’s sales showroom; 

 1990 to 2006 - owned by Norman Enterprises, Inc. and was occupied by 
BMW Seattle as a sales showroom; 

 2006 to 2012 - owned by Pryde Johnson Pike/Pine, LLC, and was occupied 
by BMW Seattle as a sales showroom until 2011; and 

 2012 to present - owned by Seattle Core Development Site I, LLC. 

The western parking lot along Boylston Avenue was occupied by a multi-family 
residence (St. Clair Apartments), which was torn down during the 1990s.  The 
eastern parking lot along Harvard Avenue and the southwestern parking lot on 
the corner of Pike Street and Boylston Avenue were historically occupied by 
apartment buildings in 1969 and subsequently torn down.  A 2,000-gallon diesel 
UST was removed from the southwestern paved parking lot in 1994. 

2.2 Surrounding Properties 

The Boylston property shares the block with the following buildings: 

 Linda’s Restaurant (former dry cleaner) and corner grocery store to the 
northwest; 

 15th Avenue Garage (auto garage with two tenants - Red Moto’s motorcycle 
shop and Bill’s Off Broadway restaurant) to the northeast; 

 Paved parking lots to the east; 
 Bar and restaurant to the southeast; 
 Paved parking lot to the southwest; and 
 Paved parking lot and apartment building to the west. 

A mixture of commercial, office, and residential properties surround the 
property.  The Boylston property block is surrounded by: 

 A parking garage and two restaurants across East Pine Street; 
 Seattle Central Community College across Harvard Avenue; 
 Apartment buildings and street-level retail across East Pike Street; and 
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 An apartment building with street-level retail, apartment building, garage, 
hotel, and Mercedes Benz auto showroom across Boylston Avenue. 

The Boylston property is located within the City of Seattle city limits.  The 
property and surrounding businesses and residences receive their drinking water 
from the municipal water supply. 

2.3 Potential Sources of Environmental Contaminants 

Adjacent Historical Dry Cleaner.  A historical dry cleaner (705 East Pine) 
occupied the adjacent site, which is currently Linda’s Restaurant (709 East Pine).  
The site was reportedly occupied by a laundry and dry cleaner from 1944 to 
1975.  This property is adjacent to and (because of the configuration) both 
upgradient and downgradient of the Boylston property.   

Adjacent Auto Garage and Motorcycle Shop.  The 15th Avenue Garage 
property has occupied the eastern adjacent property since 1920.  Volatile 
organic compounds (VOCs), including chlorinated solvents, are often used in 
automotive repair and maintenance services such as parts cleaning, degreasing, 
and painting.  Other potential contaminants from these adjacent properties 
include TPH compounds and metals.  The 15th Avenue Garage is adjacent to and 
upgradient of the Boylston property. 

Automobile Spring Manufacturing.  Laher Auto Spring Company was located in 
the main two buildings of the Boylston property (714 East Pike Street and 715 
East Pine Street).  Historical activities included metal forging and foundry 
operations.  Foundry slag and metal debris were noted during past sampling 
activities, though none were encountered during the most recent investigations.   

Metals-impacted soil has been identified in the shallow soil in the center of the 
property.  Most of the metals-impacted soil was detected in the 0- to 4-foot 
range with some detections as deep as 8 feet.  Based on the locations of the 
metal-impacted soil, the likely source has been identified as the former auto 
spring manufacturing company.  Former automotive repair and service 
operations on the Boylston property may also have contributed to the metal-
impacted soil. 

Only three previous samples were analyzed for Toxicity Characteristic Leaching 
Procedure (TCLP) metals, and two of those samples contained leachable lead 
concentrations that exceeded the Dangerous Waste designation criteria 
(ThermoRetec 2001b). 
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Underground and Aboveground Storage Tanks.  A total of three USTs were 
previously or currently located on the Boylston property.  The 2,000 gallon 
diesel UST is located in the southwest paved parking lot and was removed in 
1994.  The heating oil UST (estimated at 400 gallons) is located in the 
northwestern corner of the 714 East Pike Street building and was closed in place 
in 1986.  The 5,000-gallon diesel UST is located in the southwestern corner of 
the 715 East Pike Street building and was closed in place in 1998.   

Two aboveground storage tanks (ASTs) areas were previously located in the 715 
East Pine Street building.  The hydraulic, bulk, heating, and used oil ASTs were 
located in the northeast corner of the building and have been removed (date 
unknown).  The recessed waste oil tank area was located in the south east 
corner of the building, and contained ASTs with waste Pennzoil oil and other 
auto fluids.  These ASTs have been removed along with impacted soils (date 
unknown, but believed to be between 1994 and 1995). 

Most of the previous soil samples analyzed for TPH were from borings advanced 
to depths of less than 20 feet.  However, TPH impacts have been detected in 
soil deeper than 20 feet in multiple borings.  One historical boring location 
(TPH5922) had detected concentrations of diesel-range TPH that exceeded 
MTCA Method A soil cleanup levels at 40 feet below ground surface.   

2.4 Regulatory History 

A 2,000-gallon diesel fuel oil UST located in the southwest parking lot was 
decommissioned and removed in 1994.  Contaminated soil was removed at that 
time and confirmation soil samples were collected from the side walls and 
bottom of the excavation.  The results of chemical analysis indicate that all 
confirmation samples were below detection limits for TPH. 

A 400-gallon heating oil UST located in the central area of the Boylston property 
was closed in place in 1986.  Soil samples were collected near the 400-gallon 
tank and analyzed for TPH in 1990.  Two borings were drilled near the UST to 
10.5 and 11 feet deep.  The results indicated that TPH concentrations were 
below MTCA Method A soil cleanup levels. 

A 5,000-gallon diesel fuel oil UST was closed in place in 1998 in the southwest 
portion of the Former Maintenance Shop area.  Soil samples were collected 
under the UST by drilling through the bottom of the tank when it was 
decommissioned.  The results indicate that soil beneath the tank was impacted 
with TPH constituents (primarily diesel) above MTCA Method A cleanup levels. 
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The Boylston property entered the VCP on August 21, 1998.  Ecology provided 
a No Further Action (NFA) letter with a Restrictive Covenant for the property 
dated January 25, 1999 (Appendix A), and the file was closed on March 31, 
1999.  The NFA confirmed that the contamination did not pose a risk to human 
health or the environment under current land use conditions.  Ecology confirmed 
that the contamination was contained by concrete flooring and asphalt 
pavement, and did not pose a threat to groundwater.  The Restrictive Covenant 
contained deed restrictions to maintain the surface cap over the contaminated 
soil. 

The Boylston property was re-admitted into the VCP program on December 28, 
2012. 

3.0 PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND REMEDIAL ACTIONS 

Hart Crowser and others have conducted several environmental field 
investigations, remedial actions, and groundwater sampling and analysis events 
on the Boylston property since 1989.  These activities are summarized below in 
chronological order.  The most recent investigation was conducted in November 
2012 and the specific results are presented in section 4.0.  All available 
exploration locations are shown on Figure 2.  A list of available reports regarding 
environmental conditions at the Boylston property is provided in Section 8.0. 

3.1 1989 to 1994 - Environmental Site Assessment and Underground Storage 
Tank Removal (Hart Crowser and RZA AGRA) 

In 1989, Hart Crowser conducted an environmental site assessment on the 
Boylston property.  The report concluded that potential contamination from past 
operations at the property was present and recommended chemical analysis for 
TPH and metals in soil samples collected near the fuel oil UST.   

In 1990, Hart Crowser advanced two borings on both sides of the UST.  Soil 
analytical results identified TPH-impacted soil, but the concentrations were 
below MTCA Method A cleanup levels.  Soil analytical results identified elevated 
concentrations of lead above MTCA Method A cleanup levels and copper and 
zinc above background levels. 

In 1994, RZA AGRA observed and reported on the decommissioning and 
removal of a 2,000-gallon diesel UST in the southwest parking lot.  
Contaminated soil was removed and disposed of at Rabanco Regional Landfill.  
Confirmation soil samples were collected from the side walls and bottom of the 
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excavation and submitted for chemical analysis.  The results indicate that all 
confirmation samples were below detection limits for TPH. 

In 1994, Hart Crowser conducted another environmental site assessment on the 
Boylston property and recommended that if and when the closed-in-place UST 
from the 1989 report is removed, the TPH-impacted soil around the UST be 
remediated.  The report also recommended that the recessed waste oil 
containment structure in the central area be removed and appropriately 
disposed.   

3.2 1995 to 1998 - Site Characterization (Hazcon, ContraCon Northwest, and 
RETEC) 

In 1995, Hazcon conducted two investigations to determine the extent of 
shallow contamination in the soil underlying the Boylston property, and to 
determine the necessity, cost, and feasibility of cleanup.  The reports identified 
and estimated two distinct zones of contamination.  The shallow zone (0 to 4 
feet deep) was estimated to be approximately 2,300 square feet and the deep 
zone (6 to 26.5 feet deep) was estimated to be approximately 1,500 square feet 
with an average thickness of 15 feet.  The shallow zone impacts included TPH, 
cadmium, and lead.  The deep zone impacts included TPH, ethylbenzene, 
xylene, and naphthalenes.  The report recommended additional borings to 
determine vertical and lateral extent of soil impacts in the central area of the 
property. 

In 1996, ContraCon Northwest conducted additional soil investigation to 
determine the extent of contamination and to make remediation 
recommendations.  The report identified TPH-impacted soil above MTCA 
Method A cleanup levels in the central area of the Boylston property extending 
to a depth of 40 feet (soil sample number TPH5922).  Cadmium- and lead-
impacted soil was also identified in the central area to depths of 7 feet. 

In 1998, RETEC conducted a site risk assessment to request an NFA from 
Ecology.  The report reviewed available site data, described the UST closure in 
the southwest portion of the former maintenance area, and performed a risk 
analysis.  The report concluded that a NFA request was appropriate because the 
site conditions did not pose a threat to potential receptors and because a deed 
restriction would address soil-handling considerations in the event the existing 
cap materials were removed. 
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3.3 1999 - No Further Action Letter (Ecology) 

On January 25, 1999, Ecology issued a No Further Action Determination Letter 
with a Restrictive Covenant (Appendix A) for the Boylston property.  The 
Restrictive Covenant contains deed restrictions that focus on the maintenance of 
a cap over the contaminated soil and requires that any modification to the cap 
or removal of contaminated soil be performed in a manner consistent with 
regulatory requirements.  The Restrictive Covenant also contains notification 
requirements for any modifications to the deed restrictions. 

3.4 2001 to 2006 - Phase I Environmental Assessment and Supplemental Phase II 
Environmental Site Assessment (ThermoRetec and Geotech Consultants) 

In 2001, ThermoRetec conducted a Phase I Environmental Assessment report 
and produced a memorandum titled Environmental Cost for Alternative 
Redevelopment Scenarios (ThermoRetec 2001b).  Both documents confirmed 
that the soil in the central area of the Boylston property had metal 
contamination, and that two of three samples contained leachable lead 
concentrations that exceed the Dangerous Waste criteria.  The documents did 
not identify the specific samples that exceeded the Dangerous Waste criteria, 
though they were noted as being from the cluster of soil samples collected 
within the former foundry/forge areas. 

In April 2006, Geotech Consultants conducted a Supplemental Phase II Site 
Assessment to determine if USTs were present on the Boylston property and to 
determine the extent of the impacted soil.  UST were not found using 
geophysical surveys.  TPH was detected in a soil sample from the eastern 
parking lot (sample B26) with concentrations below MTCA Method A cleanup 
levels. 

3.5 2008 to 2012 - Geotechnical Studies (Golder and Hart Crowser) 

In 2008, Golder conducted a geotechnical investigation to investigate 
subsurface conditions and provide geotechnical recommendations for the 
proposed development.  Four borings were advanced to depths of 29 to 36 feet 
and encountered a Fill unit over a Till unit over an Advanced Outwash unit. 

In 2012, Hart Crowser conducted a geotechnical investigation to further assess 
subsurface conditions, to assist the structural engineer in developing foundation 
design criteria, and provide geotechnical recommendations for the proposed 
development.  Seven push probes were advanced in strategic locations on the 
Boylston property to identify the Fill unit’s thickness, which ranged from 6.5 to 
9.5 feet. 



   
Hart Crowser  Page 9 
17859-02  January 31, 2013 

4.0 CURRENT SITE INVESTIGATION 

4.1 Soil and Groundwater Sampling and Analysis Scope of Work 

Field work was completed in October and November 2012 and included the 
following activities: 

 Completed push probe explorations at 16 locations to depths of 10 to 15 
feet.  Continuous soil samples at each probe location were used for soil 
classification and field screening using water sheen and headspace vapor 
methods. 

 Completed hollow-stem auger explorations at seven locations to depths of 
35 to 45 feet.  Soil samples were collected at 5-foot intervals at each boring 
location and were used for soil classification and field screening using water 
sheen and headspace vapor methods. 

 Completed and installed two monitoring well locations using a hollow-stem 
auger.  Monitoring wells MW-1 and MW-2 were drilled to depths of 54 and 
62 feet deep, respectively.  Soil samples were collected at 5-foot intervals at 
each location.  The soil samples were classified and screened in the field 
using water sheen and headspace vapor methods.  The monitoring wells 
were developed and groundwater samples were collected from each well 
and submitted for chemical analysis. 

 Selected one or more soil samples from each exploration for chemical 
analysis based on field screening results and historical chemical data. 

The 91 soil samples selected were submitted for the following chemical tests: 

 Gasoline-range hydrocarbons (TPH-G) by NWTPH-Gx; 
 Diesel- and oil- range hydrocarbons (TPH-D and TPH-O) by NWTPH-Dx; 
 Volatile organic compounds (VOCs) by EPA Method 8260B; 
 Metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, and 

zinc) by EPA Method 7010/7471A; and  
 TCLP for lead, cadmium, and zinc by EPA Method 1311/7010. 

The two groundwater samples collected were submitted for the following 
chemical tests: 

 TPH-G by NWTPH-Gx;  
 TPH-D and TPH-O by NWTPH-Dx;  
 VOCs by EPA Method 8260B; and  
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 Total metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, 
and zinc) by EPA Method 7010/7470A. 

The locations of the explorations are provided on Figure 2.  A detailed 
description of the field methods and logs of the explorations are presented in 
Appendix B.  A chemical data quality review and laboratory reports are provided 
in Appendix C. 

4.2 Chemical Analysis Results 

The soil and groundwater sampling results were compared to MTCA Method A 
cleanup levels established by Ecology.  The soil and groundwater analytical 
results and relevant MTCA cleanup levels are presented in Tables 2 and 3. 

4.2.1 Soil Sample Analytical Results 

Analytical results for soil samples are summarized in Table 2.  Field screening 
results were recorded on the exploration logs in Appendix B.  Figure 3 illustrates 
the occurrence of TPH in soil and Figure 4 presents metal (lead and cadmium) 
exceedances in soil. 

Historically, TPH-D, TPH-O, lead, and cadmium were detected in soil above 
MTCA Method A cleanup levels.  TCLP for lead exceeded the Dangerous Waste 
criteria in two samples in ThermoRetec’s 2001b memorandum.  The 2001b 
ThermoRetec memorandum does not identify the specific samples, though they 
were noted as being from the soil samples collected in the center of the 
Boylston property.   

The results of the recent Phase II sampling confirmed the presence of TPH-D, 
TPH-O, and metals, including exceedances above MTCA Method A cleanup 
levels, though no exceedances of the Dangerous Waste criteria for lead were 
detected in any of the soil samples analyzed for TCLP. 

No chlorinated solvent VOCs were detected in any of the soil samples that were 
analyzed. 

TPH-G and associated gasoline-related VOCs were detected in soil samples from 
two locations, HCE-7 and MW-2 in the upper 16.5 and 21.3 feet, respectively.  
TPH-G was not identified in previous investigations as a chemical of concern.  
The recent data establishes that the TPH-G impacts are isolated and not 
widespread. 

The recent analytical results are summarized below for specific areas. 
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4.2.1.1 Adjacent Historical Dry Cleaner 

Explorations HCE-1 through HCE-3 and MW-1 were sampled along the west and 
north property lines adjacent to 709 East Pine.  Soil sample analytical results 
were non-detect for TPH-D, TPH-O, TPH-G, and VOCs.  Low concentrations of 
metals were detected in the soil samples, but were below MTCA Method A soil 
cleanup levels and within or below background concentrations in Puget Sound 
(Ecology 1994). 

These results indicate that the Boylston property soils have not been impacted 
by any historical release from the former dry cleaners/laundry site. 

4.2.1.2 Adjacent Auto Garage and Motorcycle Shop  

Explorations HCE-4 through HCE-6 were sampled along the east property line 
adjacent to the auto garage and motorcycle shop properties.  Soil sample 
analytical results were non-detect for TPH-D, TPH-G, and VOCs.  TPH-O 
concentrations were non-detect with the exception of boring HCE-6 (sample S2 
at a depth of 7 feet) with a concentration of 5,400 mg/kg, which exceeds the 
MTCA Method A soil cleanup level of 2,000 mg/kg.  Sample S3 (depth of 12 
feet) has a TPH-D concentration of 97 mg/kg, which is below the MTCA Method 
A soil cleanup level. 

Metals were either not detected or detected at low concentrations in the soil 
samples that were both below MTCA Method A soil cleanup levels and within or 
below background concentrations in Puget Sound (Ecology 1994). 

These results indicate TPH-O exceeds MTCA Method A soil cleanup levels in a 
specific isolated location along the east property line to an approximate depth of 
7 to 10 feet, which is within the planned excavation area.  The horizontal extent 
of these TPH-O exceedances is delineated to the west by the data gap 
explorations HCE-16 and HCE-17.  The extent of the TPH-O impacts to the east 
can not be further delineated without an off-site investigation inside the adjacent 
building.  However, the planned excavation and construction along this east 
property boundary line will include a concrete foundation wall that will serve as 
a barrier to any potential future migration of TPH-O contamination from the 
adjacent property, if any contamination remains on the adjacent property.  In 
addition, the new construction will include footing drains around the building 
perimeter, further mitigating any potential for petroleum migration onto the 
Boylston property. 
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4.2.1.3 Automobile Spring Manufacturing and Storage Tanks (Central 
Area) 

Additional soil samples were collected and analyzed in the central area of the 
Boylston property to characterize the lateral and vertical extent of known metal-
impacted soil and the vertical extent of the TPH-impacted soil.  The center of the 
Boylston property was gridded in approximately 20-foot squares with eight 
sample locations (HCE-7 through HCE-14).  MW-2 was also installed 
downgradient of this area to assess potential metal- and/or TPH-impacts to the 
groundwater. 

Metal-Impacted Soil.  Arsenic, cadmium, chromium, and mercury were not 
detected in the 14 soil samples submitted for metals analysis from this area.  
Lead was detected at low concentrations ranging from 1 to 1.9 mg/kg and was 
below the MTCA Method A cleanup level of 250 mg/kg.  Copper, nickel, and 
zinc concentrations were also low.  Though there is not an established MTCA 
Method A cleanup level for copper, nickel, or zinc in soil, the concentrations 
detected were low and within background levels in Puget Sound for these 
constituents (Ecology 1994). 

TCLP metals were analyzed only in samples from 1 to 11.5 feet deep where the 
highest detected concentrations of total and TCLP metals in the soil were 
historically detected.  Low TCLP metal concentrations were detected in 12 of 
the 16 samples submitted for analysis and were below the Dangerous Waste 
criteria. 

TPH-Impacted Soil.  TPH-D was detected in 11 soil samples from explorations 
HCE-7 and MW-2, at concentrations ranging from 20 to 5,500 mg/kg.  Three 
samples (HCE-7 - samples S2, S3, and S5 at a depth of 6.5, 11.5, and 21.5 feet, 
respectively) contained TPH-D concentrations above the MTCA Method A soil 
cleanup level of 2,000 mg/kg.  TPH-O was detected in 11 soil samples from 
explorations HCE-7 and MW-2 with concentrations ranging from 130 to 1,200 
mg/kg, which is below the MTCA Method A soil cleanup level of 2,000 mg/kg.   

TPH-G was detected in eight soil samples from explorations HCE-7 and MW-2, 
with concentrations ranging from 28 to 410 mg/kg.  Five soil samples (three 
from MW-2 and two from HCE-7) contained concentrations of TPH-G above the 
MTCA Method A soil cleanup level of 100 mg/kg (without benzene present).  
These samples are located in the upper 16.5 feet in HCE-7 and upper 21.3 feet 
in MW-2.  Other gasoline-related VOCs were detected in explorations HCE-7 
and MW-2 at concentrations below the applicable Method A soil cleanup levels.  
Since there were no benzene constituents detected, the TPH-G soil impacts are 
indicative of weathered and aged gasoline. 
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HCE-7 and MW-2 are outside of the planned 35-foot-deep excavation for the 
underground parking.  The specific western extent of these exceedances could 
not be determined due to lack of access to the adjacent property, the Boylston 
Apartments.  However, previous borings and recent geotechnical borings near 
the property boundary adjacent to the Boylston Apartments did not indicate 
TPH impacts. 

4.2.1.4 Data Gap Areas 

Soil samples were collected, screened, and analyzed from explorations HCE-15 
through HCE-23 located throughout the Boylston property.  Soil sample 
analytical data results indicate that VOC and TPH were not detected, except 
TPH-O was detected in samples HCE-16-S2 (7 feet deep), HCE-17-S2 (9 feet 
deep), HCE-17-S3 (14 feet deep), and HCE-17-S4 (18.4 feet deep).  Detected 
concentrations of TPH-O ranged from 68 to 1,500 mg/kg and are below the 
MTCA Method A soil cleanup level of 2,000 mg/kg.  Low concentrations of 
metals were detected in soil samples, but were below MTCA Method A soil 
cleanup levels. 

The results from these data gap locations helped characterize the nature and 
extent of the previously identified soil impacts.  Most of the data gap 
explorations indicated no additional impacted areas.  As discussed above, TPH-G 
and related VOC soil impacts were identified in an isolated area associated with 
soil borings HCE-7 and MW-2. 

4.2.2 Groundwater Analytical Results 

Two groundwater monitoring wells were installed to further assess the Boylston 
property’s groundwater quality.  The groundwater sample analytical results from 
monitoring wells, MW-1 and MW-2, are summarized in Table 3.  TPH-D, TPH-O, 
TPH-G, total metals, and VOCs were not detected in any groundwater samples.  
Chlorinated solvent VOCs were not detected in the soil or groundwater on the 
property.  Therefore, these groundwater sample results indicate that the on-site 
groundwater has not been affected by the known soil impacts or any off-site 
contamination. 

5.0 SITE PHYSICAL CHARACTERISTICS 

5.1 Geology 

The geologic units at the Boylston property consist of Fill, Till, and Advanced 
Outwash sand units.  The Fill unit consists of silty, gravelly Sand with concrete or 
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brick fragments with an approximate thickness of 5 to 10 feet.  Underlying the 
Fill unit, is a Till unit that consists of dense, silty, gravelly Sand to sandy Silt.  The 
Advanced Outwash unit consists of sand and gravel with little silt and was 
observed in the deeper borings with depths ranging from 25 to 40 feet below 
ground surface.  Three borings (HCE-2, HCE-5, and HCE-9) encountered a loose 
silty Sand to Sand zone between 30 and 35 feet deep.  Most of the planned 
excavation will be within the Fill and Till units.  In some areas, the excavation 
could break into the Outwash unit and the loose Sand zones.  Cross sections 
showing generalized subsurface conditions at the Boylston property are 
provided on Figures 5 and 6. 

5.2 Hydrogeology 

Perched water was only encountered in push probe HCE-10 (located on the east 
side of the building) at 12.5 feet deep.  A sample was not collected because of 
the limited volume of available groundwater in the push probe.  Groundwater 
was encountered in monitoring wells MW-1 and MW-2 at 45 and 51 feet below 
ground surface, respectively.  Groundwater samples were collected from these 
monitoring wells.  Groundwater was observed in the Advanced Outwash unit in 
both monitoring wells.  Groundwater levels could fluctuate depending on 
groundwater conditions including depth and volume, which may be caused by 
variations in rainfall, temperature, season, and other factors. 

The surrounding area topography slopes down to the west and south toward 
Elliott Bay, located approximately 1 mile southwest of the Boylston property.  
The property elevation is higher to the northeast along East Pine Street and 
Harvard Avenue (approximate elevation 290 feet).  The ground floor of the 
former BMW dealership building is at street level on East Pike Street 
(approximate elevation 280 feet).  Based on surrounding area topography, 
groundwater is likely to flow to the west/southwest, toward Elliott Bay.  The 
estimated gradient using MW-1 and MW-2 is approximately 0.05 feet/feet. 

6.0 NATURE AND EXTENT OF CONTAMINATION 

This section summarizes the environmental conditions in soil and groundwater 
at the Boylston property.  Our understanding of site conditions is based on 
environmental data from the previous investigations and the current 
investigation summarized in Sections 3.0 and 4.0, and described in greater detail 
in reports referenced herein. 
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6.1 Identifying Potential Chemicals of Concern 

Based on historical site use, the chemicals of potential concern at the Boylston 
property are TPH-D, TPH-O, TPH-G, BTEX, lead, and cadmium.  Occurrences of 
chemicals of potential concern are described below. 

6.2 Soil Quality 

Total Petroleum Hydrocarbons.  Based on the field screening and both 
historical and current sample analytical results, TPH-impacted soil is primarily 
located in the center of the Boylston property within the upper 10 to 20 feet 
(Figure 3).  Most of the TPH- impacted soil in the area has been delineated both 
vertically and laterally.  However, one historical boring (TPH5922) had TPH-
impacted soil at a depth of 40 feet.  Approximately 12 additional soil samples 
were collected and analyzed for TPH at depths between 25 and 45 feet.  Of 
these samples, TPH was not detected in nine samples and TPH-D concentrations 
(20 to 44 mg/kg) were detected below MTCA Method A soil cleanup level (all 
from exploration MW-2).  Therefore, based on this additional data, it is our 
opinion that the TPH historically detected at 40 feet is localized and does not 
extend below 45 feet. 

TPH-G concentrations were detected above the MTCA Method A soil cleanup 
levels in soil samples from two borings (HCE-7 and MW-2) in the center of the 
Boylston property to depths of 26 feet.  Based on the recent data in the central 
area and other areas of the Boylston property, the gasoline-range TPH appears 
to be limited to the area around borings HCE-7 and MW-2.  Other gasoline-
related VOCs were detected at concentrations below applicable Method A soil 
cleanup levels in soil samples from these borings.  Since there were no benzene 
constituents detected, the gasoline-related soil impacts indicate weathered and 
aged gasoline.  The TPH-G concentrations exceeding the MTCA Method A soil 
cleanup levels from MW-2 and HCE-7 were to depths of 21.3 feet and 16.5 feet, 
respectively, which are below the planned 10-foot excavation in the area around 
these borings. 

TPH-O was detected in boring HCE-6 located further north in the Former 
Maintenance Shop Area to a depth of 10 to 12 feet.  There were no other 
TPH-O detections in other boring locations on the Boylston property.  The 
source of TPH may be historical releases from the motorcycle shop and auto 
repair facility located east of the Boylston property. 

Metals.  Historic metal impacts in the soil (specifically lead and cadmium) were 
previously documented in the center of the Boylston property to a depth of 8 
feet.  We collected and analyzed soil from depths of approximately 9 to 23 feet 
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to assess potential impacts below 8 feet and to determine if there were 
additional metal impacts that might be classified as dangerous waste.   

The recent results indicate that metals were either not detected or detected at 
concentrations below the applicable MTCA Method A soil cleanup levels.  None 
of the recent soil samples had concentrations of metals which would trigger 
designation of soil as a Dangerous Waste. 

Based on the recent data, it is our opinion that the previously detected metal 
impacts are contained in the upper 8 to 10 feet in a limited area (Figure 4) and 
do not designate as Dangerous Waste.   

Volatile Organic Compounds.  We also collected and screened soil from 
borings advanced along the adjacent north boundary of the west side in areas 
both upgradient and downgradient of a historic dry cleaner, located at 709 East 
Pine Street.  These locations were sampled to assess whether there were soil or 
groundwater impacts on the Boylston property that may have migrated from a 
historic release from the former dry cleaners.  Results indicate that the Boylston 
property has not been impacted by any historical release from the adjacent dry 
cleaners. 

6.3 Groundwater Quality 

Two groundwater monitoring wells (Figure 2) were installed on the Boylston 
property to characterize groundwater quality.  Groundwater was encountered in 
the two deep monitoring wells between 45 and 51 feet below ground surface.  
Groundwater samples were collected during the most recent site investigations 
to assess groundwater quality and potential impacts from the known shallow soil 
TPH, VOCs, and metal impacts.  Groundwater samples were collected and 
analyzed for TPH, VOCs, and total metals.  TPH, VOCs, and metals were not 
detected in any of the groundwater samples.  Chemical concentrations in 
groundwater samples collected from the two monitoring wells are provided in 
Table 3. 

6.4 Site Conceptual Model 

Subsurface contamination at the Boylston property appears to have been caused 
by: (1) releases from former USTs and prior auto-service operations; and (2) 
former operations of the automobile spring manufacturer before 1989.  The TPH 
contamination from former UST releases appears to have been primarily located 
in the central area of the Boylston property.  Figure 3 shows the approximate 
distribution and depth of the TPH-impacted soils.  Most of the impacted soil is 
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within the upper 10 to 20 feet, with only one sample location (TPH5922) to 
depths of 40 feet exceeding MTCA Method A soil cleanup levels. 

The metal contamination from the former automobile spring manufacturer also 
appears to have been primarily located in the central area of the Boylston 
property.  Figure 4 shows the approximate distribution of the metal-impacted 
soil.  Metals-impacted soil is limited to the upper 10 feet.  As stated in previous 
sections, two of three historical samples analyzed for TCLP metals in the central 
area exceeded the Dangerous Waste designation criteria for leachable lead.  But 
an additional 16 soil samples recently collected between 1 and 11.5 feet deep in 
this area were analyzed for TCLP lead, cadmium, and zinc and none exceeded 
the Dangerous Waste designation criteria. 

Groundwater was encountered in the two deep monitoring wells between 45 
and 51 feet below ground surface.  Based on the groundwater sampling results, 
groundwater is not being impacted by TPH, VOCs, or metals. 

7.0 CLEANUP OBJECTIVES AND CRITERIA 

7.1 Chemicals of Concern 

We compared chemical occurrences to applicable MTCA Method A cleanup 
levels to identify chemicals of concern for each medium at the Boylston 
property.  These chemicals of concern are as follows: 

 Soil.  TPH-D, TPH-G, TPH-O, BTEX, lead, and cadmium. 

 Groundwater.  None. 

7.2 Potential Exposure Pathways 

7.2.1 Direct Contact with Soil 

TPH-D and TPH-G is primarily in shallow soil within the upper 20 feet, and only 
extends to a depth of 40 feet in one boring location (TPH5922).  The potential 
for direct contact exposure is minimal due to the presence of asphalt and 
concrete pavement above the affected area (beneath the Boylston and 
surrounding properties). 

7.2.2 Groundwater Protection 

Groundwater is not impacted 
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7.2.3 Potential Vapor Intrusion 

The potential for vapor intrusion from known contamination on the Boylston 
property is minimal due to the planned remediation as part of the 
redevelopment plans for the property.  The Boylston property will be developed 
to include three floors of underground parking.  Therefore, most of the 
contaminated soils will be removed during excavation and the concrete walls 
and floor will act as a barrier for residual volatile-related compounds that may 
remain, if any, under the building or that could migrate from off-site sources.  In 
addition, the proposed underground parking garage will be ventilated to clear 
automobile exhaust, providing additional mitigation for any potential VOC 
vapors. 

7.3 Remedial Action Objectives 

Cleanup actions at the Boylston Property are designed to address the following 
Remedial Action Objectives (RAOs): 

 Prevent Direct Contact with Contaminated Soil.  Prevent direct contact 
with impacted soil exhibiting concentrations above MTCA unrestricted 
cleanup levels. 

 Protect Groundwater.  Address impacted soil to eliminate any potential for 
future groundwater impacts. 

 Mitigate Potential Vapors.  Address potential vapors from residual soil 
impacts that may remain under or around the proposed building. 

Achieving Method A cleanup levels in all soil throughout the Boylston property 
is likely not achievable because of the impracticability of removing the isolated 
areas of TPH-impacted soil outside of the planned excavation.  Any residual 
petroleum hydrocarbons exceeding MTCA Method A cleanup levels that are left 
in place can be addressed by appropriate institutional controls such as a deed 
restriction and maintenance of paved areas. 

7.4 ARARs and Applicable Regulations 

Potential remedial technologies will be evaluated in a separate feasibility study 
based on their ability to meet Applicable or Relevant and Appropriate 
Requirements (ARARs) associated with federal, state, and regional regulations.  
The following ARARs have been identified: 
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 Model Toxics Control Act (MTCA 70.105D RCW, Chapter 173-340 WAC).  
MTCA contains detailed requirements and Washington State’s expectations 
for cleanup of contaminated sites. 

 State Environmental Policy Act (SEPA – 43.21 RCW, Chapter 197-11 
WAC).  An environmental checklist is necessary as part of any permitting 
activity within the City of Ellensburg and pursuant to MTCA. 

 Minimum Standards for Construction and Maintenance of Wells (Chapter 
173-160 WAC).  This regulation contains requirements for abandonment and 
construction of resource protection wells. 

 Dangerous Waste Regulations (Chapter 173-303 WAC).  This regulation 
addresses requirements for identification and proper management of 
dangerous wastes.  Based on previous investigations, there may be a very 
small quantity of metal-impacted soil on the Boylston property that could be 
designated as Dangerous or Extremely Hazardous Wastes. 

 State Clean Air Act (RCW 70.94), General Regulations for Air Pollution 
Sources (Chapter 173-403 WAC), and Toxic Air Contaminant New Source 
Review Guidelines.  Emissions during any on-site treatment operations may 
be subject to these regulations and may require a Notice of Construction 
Permit. 

7.5 Cleanup Levels 

The Boylston property is a routine cleanup action, as defined in WAC 173-340-
200, and involves relatively few constituents.  Therefore, in accordance with 
WAC 173-340-700(5)(a), MTCA Method A cleanup levels may be used.  (i.e., for 
unrestricted site uses).  Cleanup levels for chemicals of concern are summarized 
in Table 4. 

7.6 Terrestrial Ecological Evaluation 

Ecology’s policy for protection of terrestrial ecological receptors (Terrestrial 
Ecological Evaluation Procedures) is described in WAC 173-340-7490 of MTCA.  
The Boylston property also qualifies for an exclusion from a terrestrial ecological 
evaluation, as described in WAC 173-340-7491(c).  The Boylston property 
qualifies as Barriers to Exposure, Undeveloped Land, and Background 
Concentrations based on the definition presented in WAC 173-340-
7491(1)(b)(c)(d).  Further, there is no potential exposure pathway to terrestrial 
wildlife at the property: 
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 The Boylston property is entirely paved where COCs in soil exceed 
applicable MTCA ecological indicator concentrations; 

 All or most of impacted COCs in soil will be removed during redevelopment; 
and 

 Where present, the depth to groundwater is more than 5 feet below ground 
surface. 

The depth and location of contamination, therefore, is beyond the range of 
reasonable exposure scenarios. 
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Level P2/P3 Floor Plan (Approximate)

Existing Adjacent Structure

MW-1

HCG-4

(15')

Approximate Area of Metals Impacts from
0-10' Depth Range

Note:  Metals impacts include soils with metal concentrations
exceeding MTCA Method A cleanup levels and Dangerous
Waste Criteria exceedances for Lead.
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Generalized Subsurface Cross Section A-A'

Exploration Number
(Offset Distance and Direction)

Exploration Location

Water Level

Standard Penetration Resistance
in Blows per Foot

Screened Interval

Bottom of Boring

MW-2
(15' S)

25

ATD

1. Contacts between soil units are based upon interpolation between borings and
represent our interpretation of subsurface conditions based on currently available data.

2. Contaminant impact boundaries are based upon interpolation of historical and current
soil chemical results.

Approximate Area of TPH Impacts (Detections Above MTCA Method A Cleanup Levels)

Approximate Area of Metal Impacts (Above MTCA Method A Cleanup Levels)

Notes:
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Generalized Subsurface Cross Section B-B'

Exploration Number
(Offset Distance and Direction)

Exploration Location

Standard Penetration Resistance
in Blows per Foot

Bottom of Boring

HCE-13
(14.4' W)

10

Approximate Area of TPH Impacts (Detections Above MTCA Method A Cleanup Levels)

Approximate Area of Metal Impacts (Above MTCA Method A Cleanup Levels)

1. Contacts between soil units are based upon interpolation between borings and
represent our interpretation of subsurface conditions based on currently available data.

2. Contaminant impact boundaries are based upon interpolation of historical and current
soil chemical results.

Notes:
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 Method blanks; 
 Surrogate recoveries; 
 Laboratory control sample (LCS) recoveries; 
 Matrix spike/matrix spike duplicate (MS/MSD) recoveries; and 
 Laboratory duplicate relative percent differences (RPDs). 

The data were determined to be acceptable for use with qualification.  The 
laboratory reports are presented at the end of this Appendix.  The data review is 
summarized in the following pages. 

Sample Receiving Discrepancies 

A21105-1:  Sample HCE-11-S4 was listed on the Chain of Custody but was not 
received at the laboratory.  The analysis of that sample was canceled. 

Method Discrepancies 

NWTPH-Dx:  The method requires the preparation and analysis of a laboratory 
duplicate for every ten samples.  Only one laboratory duplicate was performed 
for the soil samples extracted on November 5, 2012, though eighteen samples 
were analyzed.  No laboratory duplicates were performed for the soil samples 
extracted on November 19, 2012, though fifteen samples were analyzed.  Three 
laboratory duplicates were prepared on November 20, 2012, associated with 
twenty-three samples.  Sample results were not qualified. 

NWTPH-Gx:  The method requires the preparation and analysis of a laboratory 
duplicate for every ten samples.  No laboratory duplicate was performed for the 
soil samples prepared and analyzed on November 20, 2012, though eleven 
samples were analyzed.  Three duplicate samples were prepared and analyzed 
on November 19, 2012, associated with fourteen samples.  Sample results were 
not qualified. 

EPA 7010:  The method requires the preparation and analysis of a 
duplicate/matrix spike or matrix spike/matrix spike duplicate.  The matrix spike 
prepared by the laboratory did not include the target metals copper, nickel, or 
zinc.  Sample results were not qualified. 
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Soil Samples 

VOCs by EPA 8260B 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  Surrogate, LCS, and MS recoveries were within 
laboratory control limits. 

Gasoline by NWTPH-Gx 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  Surrogate recoveries were within laboratory 
control limits.  The laboratory duplicate RPD was not applicable because the 
sample and duplicate results were below the reporting limit. 

Diesel and Heavy Oil Range Hydrocarbons by NWTPH-Dx 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  The laboratory duplicate RPD was not applicable 
because the sample and duplicate results were below the reporting limit. 

The surrogate recoveries were within laboratory and method control limits with 
the following exceptions: 

 HCE-6-S2:  The recovery of the surrogate Fluorobiphenyl was not reported 
due to matrix interferences.  The recovery of the surrogate o-Terphenyl was 
not reported due to coelution with sample peaks.  High levels of heavy oil 
were present in the sample.  Review of the sample chromatogram confirmed 
the interferences, and sample results were not qualified. 

 HCE-7-S2, HCE-7-S3, and HCE-7-S5:  The recoveries of the surrogates 
Fluorobiphenyl and o-Terphenyl were not reported due to coelution with 
sample peaks.  High levels of diesel range hydrocarbons were present in the 
samples, and results were not qualified. 

 HCE-7-S4, HCE-17-S2, and HCE-17-S3:  The recoveries of the surrogate o-
Terphenyl were not reported due to coelution with sample peaks.  The 
recoveries of Fluorobiphenyl were in control limits, and sample results were 
not qualified. 
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Total Metals by EPA 7010 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected. 

The LCS recoveries were within method and laboratory control limits with the 
following exceptions: 

 LCS-11/06/12:  The recovery for zinc exceeded the method control limits of 
80 to 120 percent.  Detections for zinc in the associated samples (HCE-1-S1, 
HCE-1-S2, HCE-3-S1, HCE-3-S2, HCE-4-S1, HCE-6-S1, HCE-8-S3, HCE-10-S7, 
HCE-11-S7, HCE-12-S3, HCE-14-S3, HCE-16-S1, HCE-18-S1, HCE-19-S1, and 
HCE-20-S1) were qualified as estimated (J). 

 LCS-11/29/12:  The recovery for cadmium exceeded the method control 
limits of 80 to 120 percent.  Cadmium results in the associated samples were 
below the reporting limits, and no sample results were qualified. 

The MS recoveries were within method and laboratory control limits with the 
following exception: 

 HCE-9-S5 MS:  The recovery for chromium exceeded the method control 
limits of 75 to 125 percent.  As the source sample was below the reporting 
limits for chromium, no results were qualified. 

The laboratory duplicate RPD was within laboratory and method control limits 
with the following exception: 

 MW-2-S5 Dup:  The RPD exceeds the method control limits for copper, 
nickel, and zinc.  The results for copper were less than five times the 
reporting limit, and not qualified.  The results for nickel and zinc were 
qualified as estimated (J) in MW-2-S5. 

Total Mercury by EPA 7471 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  MS recoveries were within method and laboratory 
control limits.  The laboratory duplicate RPD was not applicable because the 
sample and duplicate results were below the reporting limit. 

LCS recoveries were within method and laboratory control limits with the 
following exceptions: 
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 LCS-11/06/12:  The recovery for mercury fell below the method control 
limits of 80 to 120 percent.  Results for mercury in the associated samples 
(HCE-1-S1, HCE-1-S2, HCE-3-S1, HCE-3-S2, HCE-4-S1, HCE-6-S1, HCE-8-S3, 
HCE-10-S7, HCE-11-S7, HCE-12-S3, HCE-14-S3, HCE-16-S1, HCE-18-S1, HCE-
19-S1, and HCE-20-S1) were qualified as estimated (J). 

 LCS-11/29/12:  The recovery for mercury fell below the method control 
limits of 80 to 120 percent.  Results for mercury in the associated samples 
(HCE-2-S1, HCE-2-S2, HCE-5-S1, HCE-5-S2, HCE-5-S3, HCE-5-S4, HCE-7-S3, 
HCE-7-S4, HCE-7-S5, HCE-9-S3, HCE-9-S4, and HCE-9-S5) were qualified as 
estimated (J). 

TCLP Metals by EPA 1311/7010 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  The laboratory duplicate RPD was within 
laboratory and method control limits. 

The LCS recoveries were within method and laboratory control limits with the 
following exceptions: 

 LCS-11/07/12:  The recovery for zinc fell below the method control limits of 
80 to 120 percent.  The results for zinc in the associated samples (HCE-8-S1, 
HCE-8-S2, HCE-10-S2, HCE-10-S4, HCE-11-S2, HCE-12-S1, HCE-12-S2, HCE-
14-S1, and HCE-14-S2) were qualified as estimated (J). 

 LCS-11/30/12:  The recovery for zinc fell below the method control limits of 
80 to 120 percent.  The results for zinc in the associated samples (HCE-7-S1, 
HCE-7-S2, HCE-9-S1, HCE-9-S2, HCE-13-S1, HCE-13-S2, and MW-2-S1) were 
qualified as estimated (J). 

The MS recoveries were within method and laboratory control limits with the 
following exception: 

 HCE-14-S2 MS:  The recovery for lead fell below the method control limits of 
75 to 125 percent.  Results for lead in the source sample, HCE-14-S2 were 
qualified as estimated (J). 

Percent Moisture by SM 2540B 

Holding times and reporting limits were acceptable. 
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Water Samples 

VOCs by EPA 8260B 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  Surrogate, LCS, and MS recoveries were within 
laboratory control limits. 

Gasoline by NWTPH-Gx 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  Surrogate recoveries were within laboratory 
control limits.  The laboratory duplicate RPD was not applicable because the 
sample and duplicate results were below the reporting limit. 

Diesel and Heavy Oil Range Hydrocarbons by NWTPH-Dx 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  Surrogate recoveries were within laboratory 
control limits.  The laboratory duplicate RPD was not applicable because the 
sample and duplicate results were below the reporting limit. 

Total Metals by EPA 7010 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  The MS recoveries were within method and 
laboratory control limits.  The laboratory duplicate RPD was not applicable 
because the sample and duplicate results were below the reporting limit. 

The LCS recoveries were within method and laboratory control limits with the 
following exception: 

 LCS-11/30/12:  The recovery for zinc fell below the method control limits of 
80 to 120 percent.  Results for zinc in the associated samples (MW-1 and 
MW-2) were qualified as estimated (J). 

Total Mercury by EPA 7470A 

Holding times and reporting limits were acceptable.  No method blank 
contamination was detected.  MS recoveries were within method and laboratory 
control limits.  The laboratory duplicate RPD was not applicable because the 
sample and duplicate results were below the reporting limit. 
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LCS recoveries were within method and laboratory control limits with the 
following exception: 

 LCS-11/30/12:  The recovery for mercury fell below the method control 
limits of 80 to 120 percent.  Results for mercury in the associated samples 
(MW-1 and MW-2) were qualified as estimated (J). 

L:\Jobs\1785902\RI\Final\BMW RI.doc 
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

NWTPH-Dx, mg/kg MTH BLK HCE-1-S1 HCE-1-S2 HCE-3-S1 HCE-3-S2
Matrix Soil Soil Soil Soil Soil Soil
Date extracted Reporting 11/05/12 11/05/12 11/05/12 11/05/12 11/05/12
Date analyzed Limits 11/05/12 11/05/12 11/05/12 11/05/12 11/05/12

Kerosene/Jet fuel 20 nd nd nd nd nd
Diesel/Fuel oil 20 nd nd nd nd nd
Heavy oil 50 nd nd nd nd nd

Surrogate recoveries:

Fluorobiphenyl 108% 105% 107% 106% 107%
o-Terphenyl 110% 102% 104% 104% 105%

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
M - matrix interference
C - coelution with sample peaks
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

NWTPH-Dx, mg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

Kerosene/Jet fuel 20
Diesel/Fuel oil 20
Heavy oil 50

Surrogate recoveries:

Fluorobiphenyl
o-Terphenyl

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
M - matrix interference
C - coelution with sample peaks
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

HCE-4-S1 HCE-4-S3 HCE-6-S1 HCE-6-S2 HCE-6-S3
Soil Soil Soil Soil Soil

11/05/12 11/05/12 11/05/12 11/05/12 11/05/12
11/05/12 11/05/12 11/05/12 11/05/12 11/05/12

nd nd nd nd nd
nd nd nd nd nd
nd nd nd 5,400 97

107% 106% 108% M 110%
105% 103% 105% C 107%
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

NWTPH-Dx, mg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

Kerosene/Jet fuel 20
Diesel/Fuel oil 20
Heavy oil 50

Surrogate recoveries:

Fluorobiphenyl
o-Terphenyl

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
M - matrix interference
C - coelution with sample peaks
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

HCE-8-S3 HCE-14-S3 HCE-15-S2 HCE-16-S2
Soil Soil Soil Soil

11/05/12 11/05/12 11/05/12 11/05/12
11/05/12 11/05/12 11/05/12 11/05/12

nd nd nd nd
nd nd nd nd
nd nd nd 340

109% 108% 111% 108%
106% 104% 107% 108%
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

NWTPH-Dx, mg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

Kerosene/Jet fuel 20
Diesel/Fuel oil 20
Heavy oil 50

Surrogate recoveries:

Fluorobiphenyl
o-Terphenyl

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
M - matrix interference
C - coelution with sample peaks
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

HCE-16-S3 HCE-18-S1 HCE-22-S1 HCE-22-S2
Soil Soil Soil Soil

11/05/12 11/05/12 11/05/12 11/05/12
11/05/12 11/05/12 11/05/12 11/05/12

nd nd nd nd
nd nd nd nd
nd nd nd nd

110% 109% 108% 111%
105% 105% 106% 108%
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

NWTPH-Dx, mg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

Kerosene/Jet fuel 20
Diesel/Fuel oil 20
Heavy oil 50

Surrogate recoveries:

Fluorobiphenyl
o-Terphenyl

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
M - matrix interference
C - coelution with sample peaks
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

Dupl

HCE-23-S1 HCE-23-S1
Soil Soil

11/05/12 11/05/12
11/05/12 11/05/12

nd nd
nd nd
nd nd

110% 109%
116% 114%
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

8260B, µg/kg MTH BLK LCS HCE-1-S2 HCE-1-S3 HCE-3-S2
Matrix Soil Soil Soil Soil Soil Soil
Date extracted Reporting 11/05/12 11/05/12 11/05/12 11/05/12 11/05/12
Date analyzed Limits 11/05/12 11/05/12 11/05/12 11/05/12 11/05/12

MTBE 100 nd nd nd nd
Dichlorodifluoromethane 50 nd nd nd nd
Chloromethane 50 nd nd nd nd
Vinyl chloride 50 nd nd nd nd
Bromomethane 50 nd nd nd nd
Chloroethane 50 nd nd nd nd
Trichlorofluoromethane 50 nd nd nd nd
1,1-Dichloroethene 50 nd nd nd nd
Methylene chloride 20 nd nd nd nd
trans-1,2-Dichloroethene 50 nd nd nd nd
1,1-Dichloroethane 50 nd nd nd nd
2,2-Dichloropropane 50 nd nd nd nd
cis-1,2-Dichloroethene 50 nd nd nd nd
Chloroform 50 nd nd nd nd
1,1,1-Trichloroethane 50 nd nd nd nd
Carbontetrachloride 50 nd nd nd nd
1,1-Dichloropropene 50 nd nd nd nd
Benzene 20 nd 94% nd nd nd
1,2-Dichloroethane(EDC) 20 nd nd nd nd
Trichloroethene 20 nd 96% nd nd nd
1,2-Dichloropropane 50 nd nd nd nd
Dibromomethane 50 nd nd nd nd
Bromodichloromethane 50 nd nd nd nd
cis-1,3-Dichloropropene 50 nd nd nd nd
Toluene 50 nd 97% nd nd nd
trans-1,3-Dichloropropene 50 nd nd nd nd
1,1,2-Trichloroethane 50 nd nd nd nd
Tetrachloroethene 50 nd nd nd nd
1,3-Dichloropropane 50 nd nd nd nd
Dibromochloromethane 20 nd nd nd nd
1,2-Dibromoethane (EDB)* 5 nd nd nd nd
Chlorobenzene 50 nd 89% nd nd nd
1,1,1,2-Tetrachloroethane 50 nd nd nd nd
Ethylbenzene 50 nd nd nd nd
Xylenes 50 nd nd nd nd
Styrene 50 nd nd nd nd
Bromoform 50 nd nd nd nd
Isopropylbenzene 50 nd nd nd nd
1,2,3-Trichloropropane 50 nd nd nd nd
Bromobenzene 50 nd nd nd nd
1,1,2,2-Tetrachloroethane 50 nd nd nd nd
n-Propylbenzene 50 nd nd nd nd
2-Chlorotoluene 50 nd nd nd nd
4-Chlorotoluene 50 nd nd nd nd
1,3,5-Trimethylbenzene 50 nd nd nd nd
tert-Butylbenzene 50 nd nd nd nd
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

8260B, µg/kg MTH BLK LCS HCE-1-S2 HCE-1-S3 HCE-3-S2
Matrix Soil Soil Soil Soil Soil Soil
Date extracted Reporting 11/05/12 11/05/12 11/05/12 11/05/12 11/05/12
Date analyzed Limits 11/05/12 11/05/12 11/05/12 11/05/12 11/05/12

1,2,4-Trimethylbenzene 50 nd nd nd nd
sec-Butylbenzene 50 nd nd nd nd
1,3-Dichlorobenzene 50 nd nd nd nd
Isopropyltoluene 50 nd nd nd nd
1,4-Dichlorobenzene 50 nd nd nd nd
1,2-Dichlorobenzene 50 nd nd nd nd
n-Butylbenzene 50 nd nd nd nd
1,2-Dibromo-3-Chloropropane 50 nd nd nd nd
1,2,4-Trichlorobenzene 50 nd nd nd nd
Hexachloro-1,3-butadiene 50 nd nd nd nd
Naphtahlene 50 nd nd nd nd
1,2,3-Trichlorobenzene 50 nd nd nd nd
*-instrument detection limits
Surrogate recoveries
Dibromofluoromethane 105% 105% 101% 109% 102%
Toluene-d8 105% 102% 104% 116% 110%
1,2-Dichloroethane-d4 102% 101% 99% 103% 96%
4-Bromofluorobenzene 117% 114% 99% 95% 97%

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
M-matrix interference
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

8260B, µg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

MTBE 100
Dichlorodifluoromethane 50
Chloromethane 50
Vinyl chloride 50
Bromomethane 50
Chloroethane 50
Trichlorofluoromethane 50
1,1-Dichloroethene 50
Methylene chloride 20
trans-1,2-Dichloroethene 50
1,1-Dichloroethane 50
2,2-Dichloropropane 50
cis-1,2-Dichloroethene 50
Chloroform 50
1,1,1-Trichloroethane 50
Carbontetrachloride 50
1,1-Dichloropropene 50
Benzene 20
1,2-Dichloroethane(EDC) 20
Trichloroethene 20
1,2-Dichloropropane 50
Dibromomethane 50
Bromodichloromethane 50
cis-1,3-Dichloropropene 50
Toluene 50
trans-1,3-Dichloropropene 50
1,1,2-Trichloroethane 50
Tetrachloroethene 50
1,3-Dichloropropane 50
Dibromochloromethane 20
1,2-Dibromoethane (EDB)* 5
Chlorobenzene 50
1,1,1,2-Tetrachloroethane 50
Ethylbenzene 50
Xylenes 50
Styrene 50
Bromoform 50
Isopropylbenzene 50
1,2,3-Trichloropropane 50
Bromobenzene 50
1,1,2,2-Tetrachloroethane 50
n-Propylbenzene 50
2-Chlorotoluene 50
4-Chlorotoluene 50
1,3,5-Trimethylbenzene 50
tert-Butylbenzene 50

HCE-3-S3 HCE-4-S1 HCE-4-S3 HCE-6-S1
Soil Soil Soil Soil

11/05/12 11/05/12 11/05/12 11/05/12
11/05/12 11/05/12 11/05/12 11/05/12

nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

8260B, µg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

1,2,4-Trimethylbenzene 50
sec-Butylbenzene 50
1,3-Dichlorobenzene 50
Isopropyltoluene 50
1,4-Dichlorobenzene 50
1,2-Dichlorobenzene 50
n-Butylbenzene 50
1,2-Dibromo-3-Chloropropane 50
1,2,4-Trichlorobenzene 50
Hexachloro-1,3-butadiene 50
Naphtahlene 50
1,2,3-Trichlorobenzene 50
*-instrument detection limits
Surrogate recoveries
Dibromofluoromethane
Toluene-d8
1,2-Dichloroethane-d4
4-Bromofluorobenzene

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
M-matrix interference
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

HCE-3-S3 HCE-4-S1 HCE-4-S3 HCE-6-S1
Soil Soil Soil Soil

11/05/12 11/05/12 11/05/12 11/05/12
11/05/12 11/05/12 11/05/12 11/05/12

nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd

104% 99% 103% 107%
102% 105% 110% 110%
102% 102% 99% 104%

98% 90% 94% 110%
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

8260B, µg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

MTBE 100
Dichlorodifluoromethane 50
Chloromethane 50
Vinyl chloride 50
Bromomethane 50
Chloroethane 50
Trichlorofluoromethane 50
1,1-Dichloroethene 50
Methylene chloride 20
trans-1,2-Dichloroethene 50
1,1-Dichloroethane 50
2,2-Dichloropropane 50
cis-1,2-Dichloroethene 50
Chloroform 50
1,1,1-Trichloroethane 50
Carbontetrachloride 50
1,1-Dichloropropene 50
Benzene 20
1,2-Dichloroethane(EDC) 20
Trichloroethene 20
1,2-Dichloropropane 50
Dibromomethane 50
Bromodichloromethane 50
cis-1,3-Dichloropropene 50
Toluene 50
trans-1,3-Dichloropropene 50
1,1,2-Trichloroethane 50
Tetrachloroethene 50
1,3-Dichloropropane 50
Dibromochloromethane 20
1,2-Dibromoethane (EDB)* 5
Chlorobenzene 50
1,1,1,2-Tetrachloroethane 50
Ethylbenzene 50
Xylenes 50
Styrene 50
Bromoform 50
Isopropylbenzene 50
1,2,3-Trichloropropane 50
Bromobenzene 50
1,1,2,2-Tetrachloroethane 50
n-Propylbenzene 50
2-Chlorotoluene 50
4-Chlorotoluene 50
1,3,5-Trimethylbenzene 50
tert-Butylbenzene 50

HCE-6-S2 HCE-8-S3 HCE-14-S3 HCE-16-S2
Soil Soil Soil Soil

11/05/12 11/05/12 11/05/12 11/05/12
11/05/12 11/05/12 11/05/12 11/05/12

nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

8260B, µg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

1,2,4-Trimethylbenzene 50
sec-Butylbenzene 50
1,3-Dichlorobenzene 50
Isopropyltoluene 50
1,4-Dichlorobenzene 50
1,2-Dichlorobenzene 50
n-Butylbenzene 50
1,2-Dibromo-3-Chloropropane 50
1,2,4-Trichlorobenzene 50
Hexachloro-1,3-butadiene 50
Naphtahlene 50
1,2,3-Trichlorobenzene 50
*-instrument detection limits
Surrogate recoveries
Dibromofluoromethane
Toluene-d8
1,2-Dichloroethane-d4
4-Bromofluorobenzene

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
M-matrix interference
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

HCE-6-S2 HCE-8-S3 HCE-14-S3 HCE-16-S2
Soil Soil Soil Soil

11/05/12 11/05/12 11/05/12 11/05/12
11/05/12 11/05/12 11/05/12 11/05/12

nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd
nd nd nd nd

111% 106% 103% 108%
109% 113% 103% 111%

97% 96% 101% 105%
95% 99% 94% 111%
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

8260B, µg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

MTBE 100
Dichlorodifluoromethane 50
Chloromethane 50
Vinyl chloride 50
Bromomethane 50
Chloroethane 50
Trichlorofluoromethane 50
1,1-Dichloroethene 50
Methylene chloride 20
trans-1,2-Dichloroethene 50
1,1-Dichloroethane 50
2,2-Dichloropropane 50
cis-1,2-Dichloroethene 50
Chloroform 50
1,1,1-Trichloroethane 50
Carbontetrachloride 50
1,1-Dichloropropene 50
Benzene 20
1,2-Dichloroethane(EDC) 20
Trichloroethene 20
1,2-Dichloropropane 50
Dibromomethane 50
Bromodichloromethane 50
cis-1,3-Dichloropropene 50
Toluene 50
trans-1,3-Dichloropropene 50
1,1,2-Trichloroethane 50
Tetrachloroethene 50
1,3-Dichloropropane 50
Dibromochloromethane 20
1,2-Dibromoethane (EDB)* 5
Chlorobenzene 50
1,1,1,2-Tetrachloroethane 50
Ethylbenzene 50
Xylenes 50
Styrene 50
Bromoform 50
Isopropylbenzene 50
1,2,3-Trichloropropane 50
Bromobenzene 50
1,1,2,2-Tetrachloroethane 50
n-Propylbenzene 50
2-Chlorotoluene 50
4-Chlorotoluene 50
1,3,5-Trimethylbenzene 50
tert-Butylbenzene 50

MS MSD RPD

HCE-16-S2 HCE-16-S2 HCE-16-S2
Soil Soil Soil

11/05/12 11/05/12 11/05/12
11/05/12 11/05/12 11/05/12

100% 113% 12%

99% 109% 10%

99% 103% 4%

92% 95% 2%
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Advanced Analytical Laboratory
(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

8260B, µg/kg
Matrix Soil
Date extracted Reporting
Date analyzed Limits

1,2,4-Trimethylbenzene 50
sec-Butylbenzene 50
1,3-Dichlorobenzene 50
Isopropyltoluene 50
1,4-Dichlorobenzene 50
1,2-Dichlorobenzene 50
n-Butylbenzene 50
1,2-Dibromo-3-Chloropropane 50
1,2,4-Trichlorobenzene 50
Hexachloro-1,3-butadiene 50
Naphtahlene 50
1,2,3-Trichlorobenzene 50
*-instrument detection limits
Surrogate recoveries
Dibromofluoromethane
Toluene-d8
1,2-Dichloroethane-d4
4-Bromofluorobenzene

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
M-matrix interference
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

MS MSD RPD

HCE-16-S2 HCE-16-S2 HCE-16-S2
Soil Soil Soil

11/05/12 11/05/12 11/05/12
11/05/12 11/05/12 11/05/12

105% 109%
102% 107%
104% 104%

98% 102%
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(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

NWTPH-Gx MTH BLK HCE-1-S2 HCE-3-S2 HCE-4-S1 HCE-4-S3
Matrix Soil Soil Soil Soil Soil Soil
Date extracted Reporting 11/06/12 11/06/12 11/06/12 11/06/12 11/06/12
Date analyzed Limits 11/06/12 11/06/12 11/06/12 11/06/12 11/06/12

NWTPH-Gx, mg/kg
Mineral spirits/Stoddard 5.0 nd nd nd nd nd
Gasoline 5.0 nd nd nd nd nd

Surrogate recoveries:

Trifluorotoluene 82% 94% 87% 87% 86%
Bromofluorobenzene 93% 99% 95% 97% 95%

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%
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(425) 497-0110, fax (425) 497-8089

AAL Job Number: A21105-1
Client: Hart Crowser, Inc.
Project Manager: Julie Wukelic, Angie Goodwin
Client Project Name: Former BMW
Client Project Number: 17859-02
Date received: 11/05/12

Analytical Results

NWTPH-Gx
Matrix Soil
Date extracted Reporting
Date analyzed Limits

NWTPH-Gx, mg/kg
Mineral spirits/Stoddard 5.0
Gasoline 5.0

Surrogate recoveries:

Trifluorotoluene
Bromofluorobenzene

Data Qualifiers and Analytical Comments
nd - not detected at listed reporting limits
na - not analyzed
Results reported on dry-weight basis
Acceptable Recovery limits: 70% TO 130%
Acceptable RPD limit: 30%

HCE-6-S1 HCE-6-S2 HCE-8-S3 HCE-14-S3 HCE-16-S2
Soil Soil Soil Soil Soil

11/06/12 11/06/12 11/06/12 11/06/12 11/06/12
11/06/12 11/06/12 11/06/12 11/06/12 11/06/12

nd nd nd nd nd
nd nd nd nd nd

84% 79% 83% 81% 70%
90% 88% 90% 89% 89%
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