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EXECUTIVE SUMMARY 

Sound Environmental Strategies Corporation has prepared this Remedial Investigation Report 
for TOC Holdings Co. Facility No. 01-443, located at 4910 Leary Avenue Northwest in Seattle, 
Washington (herein referred to as the Property), on behalf of TOC Holdings Co. The remedial 
investigation was conducted in general accordance with the Washington State Model Toxics 
Control Act promulgated in chapter 173-340-350 of the Washington Administrative Code. 

The Property currently is occupied by a vacant 1942-vintage, single-story building. The 
Property was first developed prior to 1893, when a single-family residence occupied the 
Property. The Property appeared to have been residential in nature until 1922, when a Mobil-
brand retail gasoline station and automotive repair facility was constructed. The facility was 
equipped with three fuel-dispensing pump islands, a hydraulic hoist, and a grease shed. No 
information regarding the associated underground storage tanks was available in the public 
record. In 1942, the 1922-vintage facility was upgraded, and the existing building was 
constructed. The three fuel-dispensing pump islands were replaced with a single pump 
island, and two 550-gallon underground storage tanks and a 1,000-gallon underground 
storage tank were installed. Retail gasoline sales ceased by 1964, when the canopy and 
dispenser islands were removed. From 1964 through 2006 the Property operated as a 
vehicle repair/tire center. In 2001, an underground storage tank containing waste oil was 
removed from the Property; two gasoline underground storage tanks and approximately 
1,193 tons of petroleum-contaminated soil were removed from the Property in 2004. The 
Station Bistro and Cocktail Lounge was the most recent occupant of the Property. 

The results of subsurface investigations conducted at the Property between 2000 and 2008 
indicate that concentrations of include gasoline- and oil-range petroleum hydrocarbons, 
naphthalene, benzene, ethylbenzene, and/or total xylenes exceed the Washington State Model 
Toxics Control Act Method A cleanup levels in soil and/or groundwater beneath the Property 
and the adjoining rights-of-way to the east and southwest.  

Based on the findings of the investigations conducted between 2000 and 2005, the Site has 
been defined to include petroleum-contaminated soil extending beneath the Property and a 
short distance beyond the eastern and southwestern boundaries of the Property; petroleum-
contaminated groundwater that resulted from a release at the Property appears to be limited to 
the immediate vicinity of monitoring well MW11, located on the southeastern portion of the 
Property. Although petroleum-contaminated soil and groundwater have been encountered at 
locations to the east, south, and southwest of the Property, these impacts appear to be related 
to releases from off-Property locations and are therefore not included within the boundaries of 
the Site.  

This executive summary is presented solely for introductory purposes, and the information 
contained in this section should be used only in conjunction with the full text of this report. A 
complete description of the project, Site conditions, investigative methods, and investigation 
results is contained within this report. 
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ACRONYMS AND ABBREVIATIONS 

bgs below ground surface 

BINMIC Ballard Interbay Northend Manufacturing and Industrial Center 

BTEX benzene, toluene, ethylbenzene, and total xylenes 

COCs chemicals of concern 

CSM Conceptual Site Model 

DRPH diesel-range petroleum hydrocarbons 

Ecology Washington State Department of Ecology 

EDB ethylene dibromide 

EDC ethylene dichloride 

EDR Environmental Data Resources, Inc. 

EPA  United States Environmental Protection Agency 

GeoEngineers GeoEngineers, Inc. 

GRPH gasoline-range petroleum hydrocarbons 

LNAPL light non-aqueous phase liquid 

MTBE methyl tertiary-butyl ether 

MTCA Washington State Model Toxics Control Act 

NWTPH Northwest Total Petroleum Hydrocarbon 

ODEQ State of Oregon Department of Environmental Quality 

ORPH oil-range petroleum hydrocarbons 

PCS petroleum-contaminated soil 

PID photoionization detector 

the Property 4910 Leary Avenue Northwest, Seattle, Washington 

RI remedial investigation 

ROW right-of-way 

SES Sound Environmental Strategies Corporation 
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ACRONYMS AND ABBREVIATIONS (CONTINUED) 

the Site petroleum-contaminated soil extending beneath the Property and a 
short distance beyond the eastern and southwestern boundaries of 
the Property, as well as petroleum-contaminated groundwater in the 
immediate vicinity of monitoring well MW11, located on the 
southeastern portion of the Property 

TEE Terrestrial Ecological Evaluation 

UST underground storage tank 

VGT Vashon Glacial Till 

VOCs volatile organic compounds 

VRO Vashon Recessional Outwash 

WAC Washington Administrative Code 
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1.0 INTRODUCTION 

Sound Environmental Strategies Corporation (SES) has prepared this Remedial Investigation (RI) 
Report on behalf of TOC Holdings Co. for TOC Holdings Co. Facility No. 01-443 Property located 
at 4910 Leary Avenue Northwest in Seattle, Washington (herein referred to as the Property) 
(Figure 1). This RI was prepared for submittal to the Washington State Department of Ecology 
(Ecology), and it was developed to meet the general requirements of an RI as defined by the 
Washington State Model Toxics Control Act (MTCA) Regulation in Chapters 173-340-350 and 173-
340-360 of the Washington Administrative Code (WAC 173-340-350 and 173-340-360). 

As established in WAC 173-340-200, the “Site” is defined by the full lateral and vertical extent of 
contamination that has resulted from the former operation of a retail gasoline service station on the 
Property. Based on the information gathered to date, the Site has been defined to include the 
following criteria: 

 Extent of petroleum-contaminated soil (PCS) extending beneath the Property and a short 
distance beyond the eastern and southwestern boundaries of the Property associated with 
the historical use of the Property as a retail gasoline and automotive repair facility.  

 Petroleum-contaminated groundwater in the immediate vicinity of monitoring well MW11, 
located on the southeastern portion of the Property. Ecology has determined that the 
groundwater contamination associated with the historical use of the Property is limited to 
the southern portion of the Property.  

As discussed in this report, off-Property impacts by ethylene dichloride (EDC) and the petroleum 
hydrocarbon contamination encountered in the vicinity of monitoring wells MW09 and MW10 are 
not the result of a release from the Property and are subsequently excluded from the Site definition 
(Figure 2). 

1.1 PURPOSE AND OBJECTIVES 

The purpose of the RI was to collect data necessary to adequately characterize the Site for the 
purposes of developing and evaluating cleanup action alternatives. This RI Report presents 
historical information regarding the former use of the Property and surrounding parcels, 
summarizes the information obtained during the review of historical information, summarizes the 
scope and findings of each subsurface investigation that has been conducted on the Site, and 
presents a Conceptual Site Model (CSM).  

1.2 REPORT ORGANIZATION 

This RI Report is organized into the following sections: 

 Section 2.0, Background. This section provides a description of the Property features and 
location; a summary of historical Property use; a description of the local geology, hydrology, 
and land use pertaining to the Property; and a description of the discovery of the release at 
the Property.  

 Section 3.0, Remedial Investigation. This section provides a description of the RI field 
work program conducted at the Site between 2001 and 2009 and includes a discussion of 
the scope of work and the results of each phase of subsurface investigation conducted at 
the Site. 

 Section 4.0, Terrestrial Ecological Evaluation. This section provides a discussion of the 
evaluation of potential impacts to ecological receptors from a release of hazardous 
substances. 
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 Section 5.0, Conceptual Site Model. This section provides a summary of the CSM 
derived from the results of the subsurface investigations performed at the Site and the 
results of the RI. Included is a discussion of confirmed and suspected source areas, the 
chemicals of concern (COCs), affected media, fate and transport characteristics of the 
release of hazardous substances, and a preliminary exposure assessment. 

 Section 6.0, Bibliography. This section lists references used to prepare this document. 

 Section 7.0, Limitations. This section discusses document limitations. 

2.0 BACKGROUND 

The following section provides a summary of current and historical land use on the Property and 
the vicinity. 

2.1 PROPERTY LOCATION AND DESCRIPTION 

The following subsections present the current land use practices on the Property and surrounding 
parcels. 

2.1.1 Subject Property 

The Property includes a single tax parcel (King County parcel number 276770-3340) that 
covers approximately 5,700 square feet (0.13 acres) of land. The Property is listed as 4910 
Leary Avenue Northwest and is located approximately 5 miles northwest of downtown 
Seattle, Washington (Figure 1).  

Improvements to the Property include a 1942-vintage building that was most recently 
occupied by the Station Bistro. Exterior portions of the Property include an asphalt-paved 
parking lot and perimeter landscaping. Potable water, sewer, solid waste disposal, and 
recycling services are provided to the Property by the City of Seattle. Seattle City Light 
provides electricity to the building.  

2.1.2 Adjoining Properties 

The Property and surrounding parcels are currently zoned for industrial use. Uses of 
nearby parcels at the time this report was prepared are summarized below and depicted on 
Figure 3. 

 Northwest. The adjoining property to the northwest is currently occupied by an 
equipment distribution facility; however, sources such as historical maps, reverse 
city directories, and aerial photographs indicate that the use of this adjoining 
property has been primarily occupied by automotive repair and sales facilities for 
much of the last 50 years (Figure 3). 

 West/Southwest. Leary Avenue Northwest, a City of Seattle right-of-way (ROW), 
provides the southwestern Property boundary. An 18-inch-diameter sanitary sewer 
main, storm sewer main, and water main are located beneath the Leary Avenue 
Northwest ROW. The properties on the southwest side of Leary Avenue Northwest 
are currently occupied by warehouses and office buildings. Historically, these 
properties primarily operated as automotive repair facilities and warehouses 
(Figure 3).  

 East/Southeast. The eastern Property boundary is provided by 17th Avenue 
Northwest, a City of Seattle ROW. A 12-inch storm sewer main, sanitary sewer 
main, and a natural gas line are located beneath the 17th Avenue Northwest ROW. 
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The properties to the east of 17th Avenue Northwest currently consist of an 
unoccupied parcel that previously operated as an automobile repair and service 
station, including retail gasoline sales; a mixed-use building containing a tavern and 
apartments; and a retail sales building. The historical use of these nearby properties 
has been primarily dedicated to automotive sales and repair (Figure 3).  

2.2 PROPERTY LAND USE HISTORY 

Certified Sanborn Fire Insurance Maps (Appendix A), King County Assessor records (Appendix 
B), aerial photographs, and City of Seattle records (Appendix C) were reviewed as part of the RI 
in order to provide an evaluation of historical land use practices on and surrounding the 
Property. The following is a summary of our observations of the information provided in 
historical records. 

According to the Sanborn Fire Insurance Maps published in 1893, 1905, and 1917, the Property 
was developed with a single-family residence by 1893 (Environmental Data Resources, Inc. 
[EDR] 2009). Archived King County Assessor records indicate that the Property was 
redeveloped as a retail gasoline station in 1922. The 1922-vintage building was constructed as 
a single-story, wood-framed building with three canopies extending to the south. The 
photograph enclosed with the Assessor records shows two fuel-dispensing pump islands, each 
equipped with three fuel dispensers, located under the main canopy. Single fuel dispensers are 
visible in the photograph under smaller canopies located on the west and east side of the 
building. A grease shed is also listed as an amenity on the record. According to archived 
records, the 1922-vintage building was replaced with a service station equipped with three 
repair bays containing a hydraulic hoist (central bay), pit area (east bay), and a canopy 
extending to the south with a single fuel-dispensing pump island in 1942 (Figure 2). The 1942-
vintage facility was equipped with two 550-gallon underground storage tanks (USTs) and one 
1,000-gallon UST. Time Oil Co. (currently TOC Holdings Co.) purchased the Property in 1957 
(King County Assessor 2009a). According to reverse city directories, the Property was 
unoccupied by 1964, after which the facility was dedicated to automotive repair. The Station 
Bistro and Cocktail Lounge occupied the Property between 2006 and 2008. 

2.3 HISTORICAL USE OF THE ADJOINING PROPERTIES 

This section describes the findings of SES’ research into the historical usage of the adjoining 
properties. These adjoining properties are depicted on Figure 3.  

 North. The north-adjoining property, located at 4918 Leary Avenue Northwest, is currently 
occupied by an equipment distributing facility. The 1893 and 1905 Sanborn Fire Insurance 
Maps indicate that the north-adjoining property was originally occupied by a single-family 
residence (EDR 2009). King County Assessor records indicate that a single story auto 
sales building was constructed in 1915 and remodeled between 1918 and 1936. Nelson 
Chevrolet opened in 1922 and operated in this location until at least 1985, when Fuller 
O’Brian Corp. paint sales occupied the property (King County Assessor 2009a). 

 West. Leary Avenue Northwest, a City of Seattle ROW, provides the southwestern 
Property boundary. An 18-inch-diameter sanitary sewer main and a water main are located 
beneath the Leary Avenue Northwest ROW (Figure 2). The properties on the southwest 
side of Leary Avenue Northwest were primarily occupied by residential structures or light 
industrial/warehouse facilities. In addition, the property listed at 4905 Leary Avenue 
Northwest, is currently occupied by a 1948-vintage service repair garage.  

 East/Southeast. The eastern Property boundary is provided by 17th Avenue Northwest, a 
City of Seattle ROW. A 12-inch storm sewer main and a natural gas line are located 
beneath the 17th Avenue Northwest ROW. The properties on the east side of 17th Avenue 
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Northwest are primarily occupied by residential, retail, and light industrial/warehouse 
facilities. A retail gasoline station equipped with a single fuel-dispensing pump island and 
two 550-gallon USTs was constructed at the property listed at 4810 17th Avenue Northwest 
in 1925 (Appendix A and B), and a retail gasoline station was visible on the property 
located on what is now the southeast corner of the intersection of 17th Avenue Northwest 
and Leary Avenue Northwest in the 1950 Sanborn Fire Insurance Map (EDR 2009). 

2.4 FUTURE PROPERTY LAND USE  

SES is unaware of any future land use plans at the Property. 

2.5 ENVIRONMENTAL SETTING 

The following subsections provide a summary of the environmental setting of the Property, 
including land use, meteorology, and groundwater use. 

2.5.1 Land Use  

The Property is located within the Ballard Interbay Northend Manufacturing and Industrial 
Center (BINMIC) area, and land use on the Property and surrounding parcels is primarily 
commercial and light industrial. Additionally, there are several retail stores, office buildings, 
and other commercial uses within BINMIC. Although a small number of residential 
properties are located within the north BINMIC area, the Property and vicinity are zoned 
industrial by the City of Seattle (Seattle Municipal Code 23.50), and new residential 
developments are not permitted. Any residences located within the BINMIC area were 
constructed prior to adoption of the industrial zoning codes.  

2.5.2 Meteorology  

The climate of the Seattle area is maritime and experiences moderate seasonal fluctuations 
in temperature. The historical average annual rainfall in the Seattle area is approximately 
33.7 inches (Richardson et al. 1968), with peak rainfall occurring in the months of 
December and January. More recent averages suggest upwards of 38 inches of annual 
rainfall (Weather.com 2009). Surface water runoff and evapotranspiration are estimated at 
15 inches annually in the North BINMIC area (Richardson et. al 1968), leaving only a 
modest amount of annual rainfall as potential recharge to groundwater. 

2.5.3 Groundwater Use  

No active production wells are located within the BINMIC area, and groundwater use is 
generally limited to non-potable emergency and industrial supply wells (Seattle Municipal 
Code 23.50). The Property is not located in a wellhead protection area.  

2.6 GEOLOGIC AND HYDROGEOLOGIC SETTING 

The following sections provide a summary of the geology and hydrogeology beneath and in the 
vicinity of the Property. 

2.6.1 Topography  

According to elevation data presented on the King County iMap online application, the 
Property is located on a relatively flat surface at an approximate elevation between 
approximately 35 and 40 feet above mean sea level (King County Assessor 2009b). 
Salmon Bay, the nearest surface water body, is located approximately 950 feet to the 
southwest of the Property (Figure 1). The King County iMap application depicts topography 
in the vicinity of the Property as sloping toward the west-southwest.  
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2.6.2 Regional Geology 

The native geologic materials underlying the North BINMIC area consist of glacial and non-
glacial depositional materials to depths of more than 1,500 feet below ground surface (bgs). 
Fill materials predominate from the surface to depths of between 10 and 30 feet bgs. The 
area-wide fill generally consists of loose silt, sand, and clay with wood and construction 
debris, including creosoted railroad ties and old piers. Because of the thick fill layer in the 
region and the shallow depth to groundwater, shallow groundwater is frequently 
encountered within the fill deposits. Native soil underlying the fill material consists of stiff to 
loose silt and fine sand layers with occasional clay and peat layers. The uppermost soil 
underlying the fill is described as Holocene Depression Fill, below which is generally the 
Vashon Recessional Outwash (VRO), consisting of medium-dense silt to gravelly sand at 
depths generally between 10 and 30 feet bgs. Underlying the VRO and Holocene fill is 
Vashon Glacial Till (VGT) and Lawton Clay beginning at depths of 30 to 60 feet and 
extending to depths of 90 feet or more (Floyd Snider McCarthy 2003).  

2.6.3 Regional Hydrogeology 

Within the North BINMIC area, shallow groundwater is first encountered within the fill 
material at depths between 1 and 20 feet bgs (Floyd Snider McCarthy 2003). The saturated 
thickness of the shallow aquifer is between 20 and 30 feet. Shallow groundwater flows 
downward from the surrounding hillsides into Salmon Bay, although vertical movement is 
limited due to the dense VGT and Lawton Clay confining layers that are located beneath 
the uppermost water-bearing interval. The general regional groundwater flow direction is 
toward the south-southwest, although it is noted that local variations in stratigraphy and 
anthropogenic influences, including sanitary and storm sewer lines, impact groundwater 
movement and flow direction (Floyd Snider McCarthy 2003).  

2.6.4 Property Geology 

According to the Geologic Map of Seattle – A Progress Report (Troost et al. 2005) the 
Property is underlain by Quaternary Vashon Till (map unit Qvt), and just west of a contact 
with Vashon Recessional Sand (map unit Qvt). The map also indicated that near-surface fill 
material may be present in the area. According to the map, the glacial till is characterized 
by very dense sands, gravels, and cobbles supported by a variably cemented silt-rich 
matrix. Borings completed by SES and others at the Property and adjoining ROWs 
generally confirmed these conditions. Specifically, material encountered in the borings 
consisted of loose to medium dense sand with variable gravel and local stiff silt-rich 
interbeds to depths of approximately 6 to 9 feet bgs, much of which was interpreted to be fill 
material. The fill material is underlain by very dense sand to silty sand with variable gravel 
that extends to the full depth explored of 35 feet bgs. The very dense underlying soils are 
interpreted to be Quaternary Vashon Till (Figures 4, 5, and 6). 

2.6.5 Property Hydrogeology 

The hydrological conditions at the Property are characterized by a shallow unconfined 
water-bearing zone at depths ranging from about 8.75 to 12.25 feet bgs. Groundwater 
elevation and flow direction calculated from the most recent groundwater monitoring event 
is depicted in the groundwater contour map (Figure 7). Based on measurements collected 
from the monitoring wells at the Site, the groundwater flow direction is toward the west-
southwest with an approximate hydraulic gradient ranging between 0.01 and 0.02 feet per 
foot.  
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2.7 RELEASE DISCOVERY 

GeoEngineers, Inc. (GeoEngineers) conducted a site assessment on the Property in November 
2000 to evaluate the environmental condition of soil and groundwater beneath the former 
lubrication bay located within the existing building. Two soil borings (H1 and H2) were advanced 
using a hand auger to depths between 3 and 4 feet beneath the base of the lubrication bay 
(Figure 8). Soil and groundwater samples collected from depths between 1.5 and 3.5 feet bgs 
did not contain concentrations of diesel- and oil-range petroleum hydrocarbons (DRPH and 
ORPH, respectively) in excess of the applicable MTCA Method A cleanup levels (GeoEngineers 
2001a). However, the sample collected from boring H2 at a depth of 3.5 feet bgs contained a 
concentration of benzene that exceeded the MTCA Method A cleanup level (Table 1).  

In March 2001, GeoEngineers removed a 125-gallon waste oil UST from the northeast corner of 
the Property and one hydraulic hoist located within the existing building (Figure 2). Two soil 
samples were collected from the base of the UST excavation at approximately 6 feet bgs and 
from the base of the excavation from the hydraulic hoist removal at approximately 8 feet bgs 
(Figure 2). The samples were analyzed for DRPH, ORPH, gasoline-range petroleum 
hydrocarbons (GRPH); benzene, toluene, ethylbenzene, and total xylenes (BTEX); arsenic, 
barium, cadmium, chromium, lead, mercury, selenium, and silver; and volatile organic 
compounds (VOCs). A small amount of PCS was removed from beneath the hydraulic hoist; 
however, limitations due to the proximity of the UST excavation to the foundation footing 
prevented the complete removal of PCS from the UST excavation area. Concentrations of 
GRPH and ORPH that exceeded the MTCA Method A cleanup level were confirmed in soil 
sample S-SS-1 (Figure 8 and Table 1) (GeoEngineers 2001b). A concentration of ORPH that 
exceeded the MTCA Method A cleanup level was also detected in soil sample HSP-1, which 
was collected from the stockpile of excavated soil (Table 1). 

2.8 DATA GAPS 

Following completion of the above-described release discovery, the lateral and vertical extent of 
soil and groundwater contamination in the vicinity of the lubrication bay remained unassessed and 
no information was obtained regarding the environmental quality of soil and groundwater in the 
vicinity of the USTs and former fuel-dispensing pump islands.  

3.0 REMEDIAL INVESTIGATION 

Between 2000 and 2008, a series of excavations and subsurface investigations have been 
conducted on the Property and within the adjacent ROWs, as described below. The locations of 
excavations, soil borings, monitoring wells, and other Property features are shown on Figure 2. 
The soil and most recent groundwater analytical results are summarized on Figures 8 and 9 and 
in Tables 1 and 2. For evaluation purposes, those concentrations that exceed the current MTCA 
Method A cleanup levels for soil and groundwater are presented in bold red font in the figures 
and tables. The remainder of this report includes references to cleanup levels; unless otherwise 
specified, these refer to the MTCA Method A Cleanup Levels for Groundwater or the MTCA 
Method A Soil Cleanup Levels for Unrestricted Land Uses. 

3.1 2001 AND 2002 SUBSURFACE ASSESSMENT  

GeoEngineers oversaw the advancement of 11 direct-push soil borings (GP-1 through GP-11), 
one hollow-stem auger boring (B-1), and the installation of five groundwater monitoring wells 
(MW01 through MW05) in June 2001, December 2001, and January 2002, respectively, in an 
effort to evaluate the vertical and lateral extent of PCS and petroleum-contaminated 
groundwater beneath the Site. Soil samples were collected and analyzed for DRPH, ORPH, 
GRPH, and BTEX. Soil samples collected from GP-5 through GP-8, GP-10, and GP-11 
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contained concentrations of GRPH, benzene, ethylbenzene, and/or total xylenes in excess of 
the applicable cleanup levels (Figure 8, Table 1). Concentrations of benzene that slightly 
exceeded the cleanup level were detected in soil samples collected from a depth of 21 feet bgs 
in the vicinity of monitoring wells MW03 and MW05 and a depth of 31 feet bgs in the vicinity of 
monitoring well MW04. Considering the relatively low concentrations of benzene detected in soil 
samples collected from wells MW03 and MW04, PCS is not anticipated to extend a significant 
distance to the west/southwest of these locations. No detectable concentrations of benzene 
were present in any of the soil samples collected at depths above or below these samples. No 
detectable concentrations of petroleum hydrocarbons or BTEX constituents were present in any 
of the soil samples collected from the borings for wells MW01 or MW02. Groundwater samples 
were first collected from the monitoring wells on January 8, 2002, and were tested for the 
presence of GRPH and BTEX constituents; none of the groundwater samples collected from 
any of the wells contained concentrations of GRPH or BTEX constituents in excess of the 
laboratory reporting limits and/or the applicable cleanup levels (Table 2) (GeoEngineers 2002).  

3.2 2004 UST REMOVAL AND REMEDIAL EXCAVATION 

In July and August 2004, GeoEngineers performed a UST removal and remedial excavation at 
the Property, which included the removal of a 500-gallon gasoline UST, a 650-gallon gasoline 
UST, and the associated fuel delivery systems. Prior to excavation activities, wells MW01 and 
MW05 were decommissioned as a result of their location within the proposed excavation area.  

Approximately 1,193 tons of PCS was excavated from the southern portion of the Property. Soil 
samples collected from the limits of the excavation indicated that PCS remained in place along 
the eastern and western boundaries of the UST system excavation (Figure 8). Additional 
overexcavation of PCS could not be conducted without threatening the structural stability of the 
adjoining ROWs (GeoEngineers 2004).  

3.3 2004 GROUNDWATER MONITORING AND MONITORING WELL INSTALLATION  

In November and December 2004, GeoEngineers installed two monitoring wells (MW01A and 
MW05A) to replace those that were decommissioned during the remedial excavation and UST 
removal conducted in 2004. The newly installed monitoring wells were positioned within 5 feet of 
the original wells (MW01 and MW05). Groundwater samples collected from all five wells 
(MW01A, MW02 through MW04, and MW05A) in 2004 and 2005 were analyzed for GRPH, 
BTEX, and VOCs, including EDC; none of the groundwater samples contained concentrations 
of GRPH or BTEX that exceeded the laboratory reporting limit and/or the applicable cleanup 
levels. However, groundwater collected from monitoring well MW03, located to the south of the 
Property, was found to contained concentrations of EDC in excess of the cleanup level (Table 
2). GeoEngineers concluded that the EDC detected in groundwater collected from MW03 likely 
did not originate from the Property and may have been influenced by a leaking sewer line in 
Leary Avenue Northwest. EDC has not been detected in any soil samples collected from the 
Property, nor was it used as an additive in gasoline during the period that gasoline sales 
occurred at the Property (GeoEngineers 2005a). 

3.4 2005 GROUNDWATER MONITORING AND NEIGHBORHOOD EDC ASSESSMENT  

In March and June 2005, GeoEngineers continued the groundwater monitoring program and 
encountered concentrations of EDC that exceeded the cleanup level in groundwater collected 
from monitoring well MW03, located within the Leary Avenue Northwest ROW to the south of 
the Property. None of the groundwater samples collected from the two monitoring wells that 
existed on the Property in 2005 (MW01A and MW05A) contained concentrations of GRPH, 
BTEX, or EDC in excess of the applicable cleanup levels (Table 2). GeoEngineers subsequently 
conducted an assessment of possible sources of EDC in the vicinity of the Property. They 
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identified eight potential sources of EDC (e.g., automotive repair facilities) within a 2-block 
radius (Figure 3) and 40 potential sources within 0.5 miles of the Property. Evidence cited by 
GeoEngineers suggests that the EDC contamination is likely a regional issue and is not 
associated with activities historically conducted at the Property (Table 2) (GeoEngineers 
2005b). 

3.5 2005 SUBSURFACE INVESTIGATION  

In October 2005, SES conducted a subsurface investigation to assess whether a magnetic 
anomaly identified beneath the 17th Avenue Northwest ROW was acting as a source of the EDC 
detected in groundwater beneath the adjacent Leary Avenue Northwest ROW. Six soil borings 
(P01 through P06) were advanced on the Property and adjoining ROWs during the 
investigation. Soil borings P01 and P02 were advanced within 5 feet of the north and south ends 
of the magnetic anomaly, respectively. Soil borings P03 through P06 were advanced to the west 
and southwest of the magnetic anomaly in a hydrologically downgradient position. Temporary 
wells were installed in each boring for groundwater sampling. Selected samples were analyzed 
for GRPH, DRPH, ORPH, BTEX, VOCs and total lead. Soil samples collected from borings P01 
and P02 at depths between 15 and 20 feet bgs contained concentrations of GRPH and/or 
benzene that exceeded their respective cleanup levels. A soil sample collected from boring P03, 
located on the southern portion of the Property, contained a concentration of GRPH that 
exceeded the cleanup level and a soil sample collected from boring P04, located within the 
adjacent ROW to the south of the Property, contained a concentration of benzene that 
exceeded the cleanup level. No detectable concentrations of GRPH, BTEX, or EDC were 
present in the soil samples collected from borings P05 or P06 (Figure 8). Reconnaissance 
groundwater samples collected from P02 through P05 were found to contain concentrations of 
GRPH and/or benzene that exceeded the applicable cleanup level. The reconnaissance 
groundwater sample collected from P05 was also found to contain a concentration of DRPH that 
exceeded the cleanup level. EDC was detected at a concentration exceeding the cleanup level 
in reconnaissance groundwater sample collected from boring P06. Considering the absence of 
EDC in the soil and groundwater samples collected from the borings located on the Property 
and in the vicinity of the magnetic anomaly, SES concluded that the EDC concentrations 
detected at other locations were not the result of a release that occurred on the Property or in 
the vicinity of the anomaly (SES 2005). Considering the upgradient hydrologic location of 
borings P01 and P02 relative to the Property, the petroleum-contaminated soil and/or 
groundwater encountered in these borings does not appear to have resulted from a release at 
the Property.  

3.6 2008 SUPPLEMENTAL SUBSURFACE INVESTIGATION  

In May and September of 2008, SES conducted a subsurface investigation and collected 
groundwater samples to further evaluate the source and extent of GRPH, DRPH, ORPH, EDC, 
and BTEX in soil and groundwater beneath the adjacent Leary Avenue Northwest and 17th 
Avenue Northwest ROWs, as well as to investigate the cause of the magnetic anomaly 
observed within 17th Avenue Northwest. On May 1 and 2, 2008, SES advanced five soil borings 
(B02 through B06) to a maximum depth of 35 feet bgs. The borings were completed as 2-inch-
diameter groundwater monitoring wells MW06 through MW10 (Figure 8). Selected soil samples 
were analyzed for GRPH, total lead, BTEX, and VOCs. In addition, one soil sample collected 
from boring B05 was analyzed for DRPH and ORPH. The results of the investigation indicated 
that contamination concentration of GRPH the exceeded the cleanup level was detected in soil 
collected from boring B06 at 13.5 feet bgs, which was advanced south of the Property in the 
intersection of Leary Avenue Northwest and 17th Avenue Northwest (Figure 8, Table 1). PCS 
was not encountered in any of the other borings. The magnetic anomaly within the ROW of 17th 
Avenue Northwest was explored by a limited excavation that was approximately 3.5 feet by 3 
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feet wide at the ground surface and extended to a total depth of approximately 5 feet. Metallic 
objects or other potential sources of the magnetic anomaly were not encountered in the course 
of the excavation activities, and no evidence of impacts such as petroleum odors or staining 
was observed during the excavation.  

SES returned to the Property on September 23, 2008, to collect groundwater samples from 
each of the monitoring wells at the Site. Groundwater collected from monitoring wells MW03, 
MW04, and MW08, which are located within the Leary Avenue Northwest ROW, contained 
concentrations of EDC that exceeded the cleanup level (Table 2). In addition, GRPH, DRPH, 
and benzene were detected at concentrations that exceeded the cleanup level in groundwater 
collected from monitoring well MW09, and benzene was detected at a concentration exceeding 
the cleanup level in groundwater collected from monitoring well MW10. None of the 
groundwater samples collected from monitoring wells located on or hydrologically upgradient of 
the Property (MW01A, MW05A, and MW02) contained concentrations of petroleum 
hydrocarbons, BTEX, or VOCs in excess of the laboratory reporting limits and/or the applicable 
cleanup level. These findings clearly demonstrated that the EDC encountered beneath the 
Leary Avenue Northwest ROW resulted from a release at a downgradient hydrologic position 
relative to the Property. In addition, the elevated concentrations of petroleum hydrocarbons 
detected in the groundwater samples collected from monitoring wells MW09 and MW10 appear 
to have originated from a release at the retail gasoline station formerly located to the southeast 
of the Property at 4810 17th Avenue Northwest. 

3.7 REGULATORY CORRESPONDENCE 

On November 4, 2008, SES representatives met with Mr. Michael Kuntz and Mr. Nnamdi Madakor 
of Ecology in order to discuss the results of recent investigations and to provide a better 
understanding of the criteria that will likely need to be met in order to achieve a Property-specific 
determination of No Further Action. A summary of the meeting is provided as Appendix D.  

SES provided a brief discussion regarding the historical uses of the Property, the environmental 
investigations that have been conducted to date, and the nature and extent of the releases that 
have occurred on the Property and surrounding properties. Although previous subsurface 
investigations have confirmed that limited volumes of PCS remain in inaccessible areas beneath 
the Property, the results of recent monitoring events indicated that the concentrations of petroleum 
hydrocarbons in groundwater beneath the Property are in compliance with the cleanup levels. SES 
also described the findings of the 2008 subsurface investigation that SES conducted beneath the 
17th Avenue Northwest ROW, which confirmed that the magnetic anomaly identified during a 
previous investigation was not a UST or other potential source of the EDC that had been detected 
in groundwater samples collected in the vicinity of the Property (SES 2008).  

After reviewing the information provided by SES, Mr. Kuntz and Mr. Madakor agreed with SES’ 
conclusion that the EDC contamination encountered in groundwater collected from monitoring 
wells located within the Leary Avenue Northwest ROW likely originated from an off-Property source 
and that it would therefore not be practical for TOC Holdings Co. to attempt to implement any 
remedial actions to address the EDC contamination. Mr. Kuntz and Mr. Madakor also agreed that 
the elevated concentrations of GRPH and/or benzene detected in monitoring wells MW09 and 
MW10 to the south of the Property were likely the result of a release at the gasoline station that 
formerly operated on the parcel located to the southeast of the Property, and indicated that 
Ecology would not require TOC Holdings Co. to continue to monitor or further investigate this 
release (SES 2008).  

In light of the apparent absence of groundwater contamination beneath the Property, SES advised 
Mr. Kuntz and Mr. Madakor that TOC Holdings Co. was interested in pursuing a Property-specific 
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determination of No Further Action. Mr. Kuntz and Mr. Madakor advised SES that in order to 
achieve such a determination it would be necessary to install an additional monitoring well, 
positioned so as to best assess the environmental quality of groundwater immediately 
downgradient of the PCS that had not been excavated from the eastern (upgradient) sidewall of the 
UST excavation. Mr. Kuntz and Mr. Madakor agreed that it was not necessary to conduct 
additional groundwater monitoring of off-Property monitoring wells MW02 through MW04 and 
MW06 through MW10 in order to obtain a Property-specific determination of No Further Action 
(SES 2008).  

3.8 2009 SUPPLEMENTAL SUBSURFACE INVESTIGATION 

In an effort to comply with Ecology’s requirements for achieving a Property-specific determination 
of No Further Action, SES conducted a supplemental subsurface investigation and quarterly 
groundwater monitoring event in January and February of 2009, respectively. The results of the 
subsurface investigation and monitoring event are described in the following subsections. 

3.8.1 Pre-Field Activities 

Prior to conducting the field work, public utility locates were conducted and a health and 
safety plan was prepared. Available utility maps (e.g., side sewer cards from the City of 
Seattle Department of Planning and Development and City of Seattle Engineering 
Department) also were reviewed to identify proposed boring locations that might intersect 
or otherwise interfere with known utility corridors. 

Subcontractors that provided services on the project included a private utility locator 
(Underground Detection Services, Inc.), a drilling contractor (Cascade Drilling, Inc.), and an 
Ecology-accredited analytical laboratory (Friedman & Bruya, Inc.).  

3.8.2 Soil Sampling 

One soil boring (B07) was advanced on the Property, near the eastern Property boundary 
in the vicinity of soil samples S10, S13, and S4, where PCS had been left in place following 
the 2004 UST excavation (Figure 2). The boring was advanced to a depth of 21 feet bgs 
and discrete soil samples were collected from the soil boring at depths of 5, 10, and 15 feet 
bgs using a Dames and Moore sampler advanced through the hollow-stem auger. The soil 
was classified using the Unified Soil Classification System. Soil characteristics, including 
moisture content, relative density, texture, and color, were recorded on the boring log, 
which is provided in Appendix E. The depths at which changes in soil lithology were 
observed and where groundwater was first encountered are also included on the boring 
log. Selected portions of recovered soil core samples were placed in a plastic bag so the 
presence or absence of VOCs could be quantified using a photoionization detector (PID). 
Soil core samples selected for laboratory chemical analysis were placed into laboratory-
prepared glassware in accordance with United States Environmental Protection Agency 
(EPA) Method 5035A guidelines.  

Selected soil samples were labeled, placed on ice in a cooler, and delivered to Friedman & 
Bruya, Inc. of Seattle, Washington, under standard chain-of-custody protocols for laboratory 
analysis. Soil samples were tested for GRPH by Northwest Total Petroleum Hydrocarbon 
(NWTPH) Method NWTPH-Gx; DRPH by Method NWTPH-Dx; and BTEX, VOCs (including 
ethylene dibromide [EDB], EDC, and methyl tertiary-butyl ether [MTBE]), and/or 
naphthalene by EPA Method 8260C. The laboratory analytical results are provided in 
Tables 1 and 2, and laboratory analytical reports are included as Appendix F. 
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3.8.3 Monitoring Well Installation, Development, and Surveying 

Soil boring B07 was completed as a 2-inch-diameter monitoring well (MW11). The screen 
interval of 5 to 20 feet bgs was selected based on historical depth-to-water measurements, 
which range from approximately 9 to 13 feet bgs. The new monitoring well was completed 
to the Ecology standards for resource protection wells as specified in WAC 173-160.  

The monitoring well was developed using a submersible pump. Monitoring well 
development consisted of surging and purging the well until a minimum of five submerged 
well volumes were removed and the groundwater no longer appeared turbid. Non-
dedicated field sampling equipment was cleaned and decontaminated between uses and 
prior to leaving the Property. Water removed during development was placed in labeled 
drums for subsequent characterization and disposal. The well was allowed to stabilize for at 
least 1 week before being sampled. 

The monitoring well location and elevation was surveyed by SES to calculate the top of 
casing elevation to an accuracy of 0.01 feet using an arbitrary benchmark with an assumed 
elevation of 100.00 feet, and it was incorporated into the existing well network. 

3.8.4 Groundwater Sampling 

Upon SES’ arrival at the Property on February 9, 2009, monitoring wells MW01A, MW02 
through MW04, MW05A and MW11 were opened, and water levels were permitted to 
equilibrate with atmospheric pressure for a minimum of 15 minutes before groundwater 
level measurements were obtained. Groundwater levels were measured to an accuracy of 
0.01 feet using an electronic water level meter. Purging and sampling of on-Property 
monitoring wells MW01A, MW05A, and MW11 were performed using a peristaltic pump 
and dedicated polyethylene tubing at flow rates ranging from 100 to 300 milliliters per 
minute. The tubing intake was placed approximately 2 to 3 feet below the surface of the 
groundwater or mid-screen in each monitoring well sampled. During purging, water quality 
was monitored using a HORIBA U-22 water quality meter equipped with a flow-through cell. 
The water quality parameters that were monitored and recorded included temperature, pH, 
specific conductance, dissolved oxygen, and oxidation-reduction potential. Each monitoring 
well sampled was purged until all water quality parameters stabilized. Groundwater 
samples were not collected from the monitoring wells located outside of the Property 
boundaries (MW02 through MW04 and MW06 through MW10).  

Following purging, groundwater samples were collected from the pump outlet tubing 
located upstream of the flow-through cell and placed directly into laboratory-prepared 
sample containers. The containers were placed on ice in a cooler and transported to 
Friedman & Bruya, Inc. of Seattle, Washington, under standard chain-of-custody protocols 
for laboratory analysis. The groundwater samples were submitted for analysis of DRPH by 
Method NWTPH-Dx; GRPH by Method NWTPH-Gx; and BTEX, naphthalene, and VOCs 
(including MTBE, EDB, and EDC) by EPA Method 8260C. The laboratory analytical results 
are provided in Appendix F and Table 2. Purge water generated during the monitoring 
event was placed in an appropriately labeled 55-gallon steel drum and temporarily stored 
on the Property pending receipt of analytical data and proper disposal.  

3.8.5 Subsurface Investigation Results 

Soil samples from boring B07 were selected for analysis based on field indications of 
potential contamination, including visual and olfactory notations, PID readings, and/or the 
location of the sample proximate to the soil-groundwater interface. Analytical results 
indicated that the soil sample collected from boring B07 at a depth of 10 feet contained a 
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concentration of GRPH above the cleanup level (Figure 8). Soil samples collected from 
boring B07 at depths of 5 and 15 feet bgs did not contain concentrations of petroleum 
hydrocarbons above their applicable cleanup levels. 

Groundwater levels measured on February 9, 2009, ranged from 10.71 feet (monitoring 
well MW04) to 11.32 feet (monitoring well MW05A) below the top of the monitoring well 
casings (Table 2). Groundwater elevations were contoured using the water level 
measurements collected on February 9, 2009 (Figure 7, Table 2) The groundwater 
contours indicate a groundwater flow direction toward the west-southwest with a gradient of 
0.014 feet per foot between monitoring wells MW01A and MW04 (Figure 7). Laboratory 
analytical results from the monitoring event indicated that concentrations of GRPH, 
benzene, total xylenes, and naphthalene exceeding the applicable cleanup levels were 
detected in the groundwater sample collected from monitoring well MW11 (Figure 9). 
DRPH was also detected at a concentration that exceeded the cleanup level in 
groundwater collected from monitoring well MW11; however, the DRPH result was flagged 
as not being indicative of diesel and is likely the result of overlap from aged GRPH. 
Groundwater collected from monitoring wells MW01A and MW05A did not contain 
concentrations of petroleum hydrocarbons in excess of the laboratory reporting limits. 

4.0 TERRESTRIAL ECOLOGICAL EVALUATION 

The Terrestrial Ecological Evaluation (TEE) is required by WAC 173-340-7940 at locations where a 
release of a hazardous substance to soil has occurred. The regulation requires that one of the 
following actions be taken: 

 Documenting a TEE exclusion using the criteria presented in WAC 173-340-7491; 

 Conducting a simplified TEE in accordance with WAC 173-340-7492; or 

 Conducting a Site-specific TEE in accordance with WAC 173-340-7493. 

Results from the TEE indicate that the Site qualifies for an exclusion based on WAC 173-340-
7491. The results of ranking for the simplified TEE under Table 749-1 of WAC yields a score of 
12, which qualifies the Site for TEE exclusion under the criteria set forth in WAC 173-340-7492 
(Appendix G). No further consideration of ecological impacts is required under MTCA. 

5.0 CONCEPTUAL SITE MODEL 

This section presents a conceptual understanding of the Site and identifies potential or suspected 
sources of hazardous substances, types and concentrations of hazardous substances, potentially 
contaminated media, and actual and potential exposure pathways and receptors.  

5.1 SITE DEFINITION 

Based on the findings of the investigations conducted by SES and others since November 2000 
and the historical research presented in this report, the Site has been defined to include the 
following criteria (Figure 10): 

 PCS is confined to the sidewalls of the former UST excavations on the southern portion of 
the Property and extends approximately 5 to 15 feet to the west/southwest of the Property 
beneath Leary Avenue Northwest and approximately 2 to 7 feet to the east of the Property 
beneath 17th Avenue Northwest. PCS is also present beneath the former location of the 
used oil UST at a depth of approximately 8 feet bgs. 
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 Petroleum-contaminated groundwater associated with the historical use of the Property 
appears to be currently limited to the southernmost portion of the Property, in the vicinity of 
monitoring well MW11. 

Based on the location of the Property within the BINMIC area, surrounding historical property uses, 
utility corridors in the ROWs adjacent to the Property, and the results of previous investigations 
conducted by SES and others, the impacts that have historically been detected in soil and/or 
groundwater at off-Property locations, including push-probe borings P01, P02, P04, P05, and P06 
and monitoring wells MW03, MW04, MW08, MW09, and MW10 do not appear to be the result of a 
release that occurred on the Property. The EDC detected in groundwater collected from locations 
to the west/southwest of the Property appears to be the result of release(s) from off-Property 
locations such as the sewer line that runs beneath Leary Avenue Northwest. The elevated 
concentrations of petroleum hydrocarbons and BTEX constituents detected in soil and 
groundwater samples collected from off-Property borings and monitoring wells appears to be the 
result of releases that have occurred at one or more of the several retail gasoline stations and 
automotive repair facilities that have historically operated on the parcels surrounding the Property 
(Figure 3).  

5.2 CHEMICALS OF CONCERN 

Based on the findings of the investigations conducted on and adjacent to the Property, the 
primary COCs for the Property are GRPH, ORPH, naphthalene, benzene, ethylbenzene, and 
total xylenes.  

5.3 CONFIRMED AND SUSPECTED SOURCE AREAS  

The results of the investigations conducted on the Site between 2000 and 2009 suggest that the 
elevated concentrations of GRPH, BTEX, and naphthalene detected in soil and/or groundwater 
beneath the southern portion of the Property resulted from a release of petroleum hydrocarbons 
from the USTs and fuel-dispensing pump islands that formerly occupied the southern portion of the 
Property. The PCS that was detected beneath the northern portion of the Property appears to have 
resulted from the used oil UST that was formerly located adjacent to the east of the building. 

5.4 MEDIA OF CONCERN 

Based on the findings of the previous subsurface investigations and the RI, soil, soil vapor and 
groundwater are the affected media at the Site. 

5.5 DISTRIBUTION OF CONTAMINANTS IN SOIL 

PCS is located around the eastern and western perimeter of the former UST excavation on the 
southern portion of the Property and may extend a short distance beyond the eastern and western 
boundaries of the Property. The downgradient extent of PCS resulting from a release at the 
Property is limited by the apparent absence of shallow PCS in the vicinity of monitoring wells 
MW03 and MW04. Although concentrations of benzene that slightly exceeded the cleanup level 
were detected in soil collected at depths of 21 and 31 feet bgs in these borings, respectively, none 
of the soil samples collected from above or below these depths contained detectable 
concentrations of any COC. Furthermore, the impacted samples were collected 10 to 20 feet below 
the top of the water table, which suggests that the impacts are related to groundwater and not to 
soil. 

A small volume of PCS remains in the vicinity of the building on the northern portion of the 
Property. The PCS appears to be limited to a small area beneath the former used oil UST and the 
former lubrication bay. 
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5.6 DISTRIBUTION OF CONTAMINANTS IN GROUNDWATER 

The extent of petroleum-contaminated groundwater beneath the Site appears to be limited to the 
immediate vicinity of monitoring well MW11. Neither of the two other on-Property monitoring wells 
(MW01A and MW05A) or the monitoring well located immediately upgradient of the Property 
(monitoring well MW02) contain elevated concentrations of COCs (Table 2). 

5.7 CONTAMINANT FATE AND TRANSPORT 

This section includes a discussion of the transport mechanisms and environmental fate of 
petroleum hydrocarbons in the subsurface. 

5.7.1 Transport Mechanisms Affecting Distribution of Petroleum Hydrocarbons 
in the Subsurface 

The environmental transport mechanisms of petroleum hydrocarbons are related to the 
separate phases in the subsurface. The four phases of petroleum contamination in the 
subsurface are vapor (in soil gas), residual contamination (sorbed contamination on soil 
particles), aqueous phase (contaminants dissolved in groundwater), and light non-aqueous 
phase liquid (LNAPL). Each phase is in equilibrium in the subsurface with the other phases, 
and the relative ratio of total subsurface contamination by petroleum hydrocarbons between 
the four phases is controlled by dissolution, volatilization, and sorption.  

Petroleum hydrocarbons observed in soil and groundwater beneath the Site have been 
transported from source areas and distributed throughout the Site primarily by dispersive 
transport mechanisms within the saturated zone. As with other chemicals, petroleum 
hydrocarbons tend to spread out as groundwater flows away from the source area. The 
extent of the hydrocarbon plume depends on the volume of the release, soil density, 
particle size, and seepage velocity.  

Volatilization of the contaminant plume can result in mass removal of hydrocarbons by 
releasing vapor into the vadose zone, where soil hydrocarbon vapor can be biodegraded to 
an extent not possible in non-aqueous or dissolved phases, depending on environmental 
conditions. Sorption of contaminants onto soil particles or interstitial soil spaces can 
immobilize contaminants. Contaminants sorbed onto soil particles are not free to transport 
via aqueous transport or non-aqueous phase liquid advection. Residual contamination, 
although not necessarily broken down quickly over time, is generally immobile. 

5.7.2 Environmental Fate in the Subsurface 

The most significant fate process for petroleum hydrocarbons is biodegradation (i.e., 
natural attenuation). Biological degradation of contaminants in LNAPL, dissolved, residual, 
and vapor phases is possible under a variety of environmental conditions, although it 
occurs predominately in the aqueous, residual, and vapor phases. Degradation products of 
gasoline constituents are generally less toxic than their parent species. Petroleum 
hydrocarbons that are the most mobile (having the least viscosity and most solubility in 
water) are also the most easily biodegraded (e.g., aromatics). Because gasoline 
constituents contain thousands of carbon compounds, there is a vast array of biochemical 
transformations that occur in situ in the soil and groundwater media. For example, 
hydroxylation can alter hydrocarbon compounds to ketone or alcohol products that are less 
toxic or more biologically available; aromatic reduction can convert aromatic groups to 
naphthenes; ring cleavage can destroy aromatic functional group species; and reduction 
can alter olefin functionality. The alteration and destruction of gasoline constituents occurs 
both by microbial enzyme catalytic reactions on the contaminant substrate or by direct 
digestion of contaminants as an electron donor or acceptor. Any number of reactions can 
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occur within the subsurface by microorganisms that change the chemical distribution and 
concentrations of the contaminants.  

The time frame over which these reactions occur vary depending on any number of limiting 
factors, primarily the availability of oxygen. For example, BTEX constituents are rapidly 
degraded under aerobic conditions but tend to persist for several years and/or decades 
under the anoxic conditions typical of most subsurface environments. 

5.8 PRELIMINARY EXPOSURE ASSESSMENT 

The following is a discussion of the potential migration pathways and potential targets for the COCs 
observed for the Site. 

5.8.1 Soil-to-Groundwater Pathway  

Analytical testing of groundwater samples collected at the Site indicate that contamination 
of groundwater via soil leaching appears to be complete in the vicinity of monitoring well 
MW11. SES reviewed registered water wells on the Ecology website, which revealed that 
the Site is not located within 0.5 miles of any water supply wells (Ecology 2009). While 
adverse impacts to shallow groundwater in the immediate vicinity of the source area have 
been confirmed, the potential for adverse impacts to the municipal water supply from 
contaminants on the Property is low.  

5.8.2 Direct Contact Pathway 

Direct contact with soil and groundwater exhibiting concentrations of petroleum 
hydrocarbons in excess of the cleanup levels is limited to human receptors who come into 
close contact with the media via direct exposure, including dermal contact or ingestion of 
excavated soil or groundwater. The standard point of compliance for soil contamination 
beneath a site is approximately 15 feet bgs, which represents a reasonable estimate of the 
depth that could be accessed during normal site redevelopment activities (WAC 173-340-
740[6][d]). Although petroleum-contaminated soil and groundwater are present within 15 
feet of the ground surface, due to the existing pavement at the Property, contaminated soil 
and groundwater at the Property are not easily accessed, thereby minimizing the direct 
contact pathway. However, until such point as the contaminated soil and groundwater are 
removed from the Site or an institutional control limiting direct contact is implemented, the 
direct contact pathway appears to be complete.  

5.8.3 Vapor Intrusion Pathway 

Volatile COCs, inclusive of benzene, have been identified at the Site. Baseline screening 
levels have not yet been established for use by Ecology; however, both the EPA and the 
State of Oregon Department of Environmental Quality (ODEQ) have established 
appropriate screening levels that may be applied to sites within Washington State. 
Utilization of the EPA Online Screening Level Johnson and Ettinger Model indicated that a 
modeled groundwater concentration of benzene of 5.52 micrograms per liter would be 
protective of indoor air. The ODEQ Risk-Based Concentrations spreadsheet, which 
includes soil-to-indoor air pathways, indicates that benzene concentrations ranging from 
0.068 to 1.2 milligrams per kilogram would be protective of residential through occupational 
vapor intrusion scenarios. Concentrations of benzene in both soil and groundwater beneath 
the Site exceed the screening/calculated risked-based cleanup levels; as such, the vapor 
intrusion exposure pathway is considered to be complete at the Site. 
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5.8.4 Surface Water  

Migration of contaminants via surface water infiltration and leaching to the subsurface is 
mitigated by the asphalt and concrete that covers the Property and adjacent ROWs. In 
addition, since there are no ongoing fueling operations at the Property or surface water 
bodies currently on or adjacent to the Property, there is no potential for human contact with 
contaminated surface water or for contaminant migration through this medium and the 
pathway is considered incomplete. 

5.8.5 Groundwater/Drinking Water 

Shallow groundwater in the vicinity of the Site is not developed as a significant water 
resource and is not likely to be developed in the future due to the current zoning 
regulations. Therefore, the groundwater to drinking water pathway is considered 
incomplete. 
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7.0 LIMITATIONS 

The findings and conclusions documented in this report were prepared for the specific 
application to this project and were developed in a manner consistent with that level of care and 
skill normally exercised by members of the environmental science profession currently 
practicing under similar conditions in the area. A potential always remains for the presence of 

http://www.kingcounty.gov/operations/gis/Maps/iMAP.aspx
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unknown, unidentified, or unforeseen subsurface contamination on portions of the Property not 
sampled, such as under buildings. No warranty, expressed or implied, is made. This report is for 
the exclusive use of TOC Holdings Co. and its representatives. 

http://www.epa.gov/ATHENS/learn2model/part-two/onsite/JnE_lite.htm
http://www.weather.com/weather/wxclimatology/monthly/USWA0395
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Photograph 1. Looking northwest at the Property from 
the southeast. 

 Photograph 2. Looking north across the Property from 
the south. 

 

 

 
Photograph 3. Looking south across Leary Avenue 
Northwest from 17th Avenue Northwest. 

 Photograph 4. Looking southeast toward 17th Avenue 
Northwest from Leary Avenue Northwest. 

 

 

 
Photograph 5. Looking south across the Property along 
17th Avenue Northwest. 

 Photograph 6. Looking southeast across 17th Avenue 
Northwest to the bike warehouse, a former gas station. 
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Photograph 7. Looking north along the east side of the 
Property; MW02 shown centrally in photo. 

 Photograph 8. Looking east across 17th Avenue 
Northwest to the vacant former service garage. 

 

 

 
Photograph 9. Looking southeast at magnetic anomaly 
investigation. 

 Photograph 10. Looking north along the east side of the 
Property; MW02 shown centrally in photo. 

 

 

 
Photograph 11. Looking northwest at the building 
located on the north-adjoining property. 

 Photograph 11. Looking southeast across 17th Avenue 
Northwest to the apartment, tavern, and warehouse. 
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Table 1
Soil Analytical Results

TOC Holdings Co. Facility No. 01-443
4910 Leary Avenue Northwest

Seattle, Washington

GRPH1 Benzene2 Toluene2 Ethylbenzene2
Total

Xylenes2 EDC2 EDB2 DRPH3 ORPH3

H1 H1 12/20/00 GeoEngineers 1.5 -- -- -- -- -- -- -- 85.4 131
H2 12/20/00 GeoEngineers 1.5 -- -- -- -- -- -- -- 34.5 46
H2 12/20/00 GeoEngineers 3.5 -- 2.17 1.96 1.15 3.1 -- -- <10.0 <25.0

N-SS N-SS-1 3/20/01 GeoEngineers -- <50.0 <0.0500 <0.0500 <0.0500 <0.100 -- -- 28.2 111
S-SS S-SS-1 3/20/01 GeoEngineers -- 52.0 <0.0500 <0.0500 <0.0500 <0.138 -- -- 594 2,760
TXSP TXSP-1 3/20/01 GeoEngineers -- <50 <0.0500 <0.0500 <0.0500 <0.100 -- -- 116 543

HS HS-1 3/20/01 GeoEngineers -- -- -- -- -- -- -- -- <10.0 <25.0
HSP HSP-1 3/20/01 GeoEngineers -- <5.0 <0.0500 <0.0500 <0.0500 <0.100 -- -- 368 2,120
GP-1 GP-1 06/19/01 GeoEngineers 9.0 <5.00 <0.0500 <0.0500 <0.0500 <0.100 -- -- 21 11
GP-2 GP-2 06/19/01 GeoEngineers 8.5 <5.00 <0.0500 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0

GP-3 06/19/01 GeoEngineers 8.0 <5.00 <0.0500 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
GP-3 06/19/01 GeoEngineers 11.0 <5.00 <0.0500 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0

GP-4 GP-4 06/19/01 GeoEngineers 8.0 <5.00 <0.0500 <0.0500 <0.0500 <0.100 -- -- 11.9 <25.0
GP-5 06/19/01 GeoEngineers 7.0 204 <0.200 <0.200 <0.200 0.482 -- -- 587 731
GP-5 06/19/01 GeoEngineers 9.0 <5.00 <0.0500 <0.0500 <0.0500 <0.100 -- -- 11.5 <25.0
GP-6 06/19/01 GeoEngineers 4.0 1,100 <1.00 <1.00 1.75 4.93 -- -- 36.3 <25.0
GP-6 06/19/01 GeoEngineers 7.0 3,100 <2.50 <2.50 7.40 19.9 -- -- 111 <33.2
GP-6 06/19/01 GeoEngineers 10.0 28.2 <0.0500 <0.0500 0.200 0.188 -- -- 17.6 <25.0
GP-6 06/19/01 GeoEngineers 11.0 63.3 <0.0500 0.0996 0.398 0.35 -- -- <10.0 <25.0
GP-7 06/19/01 GeoEngineers 6.0 2,020 <1.00 <1.00 3.51 14.4 -- -- 33.8 <25.0
GP-7 06/19/01 GeoEngineers 9.0 5,570 2.96 5.36 24.6 60.8 -- -- 286 <75.0
GP-8 06/19/01 GeoEngineers 8.0 2,910 0.921 2.40 10.7 13.3 -- -- 146 <75.0
GP 8 06/19/01 9 0 3 8 0 1 00 2 43 11 6 14 3

Analytical Results (mg/kg)

Depth
(feet bgs)Sampled by

Date 
Sampled

Soil Sample 
Number

Soil Sample
Location

GP-8

H2

GP-3

GP-5

GP-6

GP-7

GP-8 06/19/01 GeoEngineers 9.0 3,870 <1.00 2.43 11.6 14.3 -- -- 59.3 <25.0
GP-9 06/19/01 GeoEngineers 10.0 <5.00 <0.0500 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
GP-9 06/19/01 GeoEngineers 11.0 <5.00 <0.0500 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0

GP-10 GP-10 06/19/01 GeoEngineers 9.5 151 <0.200 <0.200 0.418 0.951 -- -- 12.4 <25.0
GP-11 06/19/01 GeoEngineers 7.0 1,770 <1.00 <1.00 2.10 9.39 -- -- 106 37.1
GP-11 06/19/01 GeoEngineers 9.5 10.4 <0.0500 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
B-1-6.0 12/10/01 GeoEngineers 6.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
B-1-11.0 12/10/01 GeoEngineers 11.0 57.9 <0.0300 <0.0500 <0.0500 0.206 -- -- <10.0 <25.0
B-1-16.0 12/10/01 GeoEngineers 16.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
B-1-21.0 12/10/01 GeoEngineers 21.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
B-1-26.0 12/10/01 GeoEngineers 26.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-1-31.0 12/10/01 GeoEngineers 31.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-1-35.5 12/10/01 GeoEngineers 35.5 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0

100/30a 0.03 7 6 9 NE 0.005 2,000 2,000

B-1

MW01

GP 8

GP-9

GP-11

MTCA Method A Cleanup Level4
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Table 1
Soil Analytical Results

TOC Holdings Co. Facility No. 01-443
4910 Leary Avenue Northwest

Seattle, Washington

GRPH1 Benzene2 Toluene2 Ethylbenzene2
Total

Xylenes2 EDC2 EDB2 DRPH3 ORPH3

Analytical Results (mg/kg)

Depth
(feet bgs)Sampled by

Date 
Sampled

Soil Sample 
Number

Soil Sample
Location

MW-2-5.0 12/10/01 GeoEngineers 5.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-2-10.5 12/10/01 GeoEngineers 10.5 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-2-18.5 12/10/01 GeoEngineers 18.5 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-2-21.0 12/10/01 GeoEngineers 21.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-2-26.0 12/10/01 GeoEngineers 26.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-2-31.0 12/10/01 GeoEngineers 31.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-2-36.0 12/10/01 GeoEngineers 36.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-3-6.0 12/11/01 GeoEngineers 6.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-3-13.0 12/11/01 GeoEngineers 13.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-3-15.5 12/11/01 GeoEngineers 15.5 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-3-21.0 12/11/01 GeoEngineers 21.0 <5.00 0.0377 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-3-25.5 12/11/01 GeoEngineers 25.5 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-3-31.0 12/11/01 GeoEngineers 31.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-3-36.0 12/11/01 GeoEngineers 36.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-4-6.0 12/11/01 GeoEngineers 6.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-4-11.0 12/11/01 GeoEngineers 11.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-4-16.0 12/11/01 GeoEngineers 16.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-4-21.0 12/11/01 GeoEngineers 21.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-4-26.0 12/11/01 GeoEngineers 26.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-4-31.0 12/11/01 GeoEngineers 31.0 <5.00 0.0362 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-4-36.0 12/11/01 GeoEngineers 36.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-5-6.0 12/11/01 GeoEngineers 6.0 5.01 <0.0300 <0.0500 <0.0500 <0.100 -- -- 10.2 46.9
MW 1 0 12/11/01 1 0 9 3 0 0300 0 0 00 0 0 00 0 100

MW02

MW03

MW03

MW04

MW-5-15.0 12/11/01 GeoEngineers 15.0 9.35 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-5-21.0 12/11/01 GeoEngineers 21.0 <5.00 0.0309 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-5-26.0 12/11/01 GeoEngineers 26.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-5-31.0 12/11/01 GeoEngineers 31.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
MW-5-36.0 12/11/01 GeoEngineers 36.0 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0

S3 S-3-10' 08/03/04 GeoEngineers 10 180 <0.0300 <0.0500 0.758 0.801 <0.100 <0.100 33.8 <25.0
S4 S-4-14' 08/03/04 GeoEngineers 14 5.81 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
S5 S-5-14' 08/03/04 GeoEngineers 14 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
S6 S-6-10' 08/03/04 GeoEngineers 10 672 <0.0600 <0.100 1.53 5.89 -- -- <10.0 <25.0
S7 S-7-10' 08/03/04 GeoEngineers 10 274 <0.0300 <0.0500 0.369 2.61 -- -- 206 <25.0
S8 S-8-10' 08/03/04 GeoEngineers 10 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
S9 S-9-10' 08/03/04 GeoEngineers 10 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0

100/30a 0.03 7 6 9 NE 0.005 2,000 2,000MTCA Method A Cleanup Level4

MW05
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Table 1
Soil Analytical Results

TOC Holdings Co. Facility No. 01-443
4910 Leary Avenue Northwest

Seattle, Washington

GRPH1 Benzene2 Toluene2 Ethylbenzene2
Total

Xylenes2 EDC2 EDB2 DRPH3 ORPH3

Analytical Results (mg/kg)

Depth
(feet bgs)Sampled by

Date 
Sampled

Soil Sample 
Number

Soil Sample
Location

S10 S-10-14' 08/03/04 GeoEngineers 14 <5.00 <0.0300 <0.0500 0.064 <0.100 -- -- <10.0 <25.0
S11 S-11-10' 08/03/04 GeoEngineers 10 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
S12 S-12-10' 08/03/04 GeoEngineers 10 480 0.0805 0.102 3.32 12 -- -- <10.0 <25.0
S13 S-13-10' 08/03/04 GeoEngineers 10 353 <0.0300 <0.0500 0.407 2.57 -- -- <10.0 <25.0
S14 S-14-10' 08/03/04 GeoEngineers 10 141 <0.0300 <0.0500 0.152 0.873 -- -- <10.0 <25.0
S16 S-16-6' 08/09/04 GeoEngineers 6 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
S17 S-17-6' 08/09/04 GeoEngineers 6 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
S18 S-18-10' 08/09/04 GeoEngineers 10 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- 72.7 111
S20 S-20-8.5' 08/09/04 GeoEngineers 8.5 <5.00 <0.0300 <0.0500 <0.0500 <0.100 -- -- <10.0 <25.0
S21 S-21-8' 08/09/04 GeoEngineers 8 339 <0.0300 <0.100 0.116 0.624 -- -- 1,870 3,190

P-1-7 10/24/05 SES 7 <6.86 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 <11.3 <28.3
P-1-9.5 10/24/05 SES 9.5 -- <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 -- --
P-1-11 10/24/05 SES 11 -- -- -- -- -- -- -- -- --
P-1-15 10/24/05 SES 15 39.8 <0.1 <0.1 0.267 0.929 <0.1 <0.1 <11.7 <27.0
P-1-20 10/24/05 SES 20 6.22 0.363 <0.1 <0.1 0.480 <0.1 <0.1 <11.0 <27.6
P-2-6 10/24/05 SES 6 <4.91 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 <11.3 <28.2
P-2-9 10/24/05 SES 9 <6.08 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 <10.8 <27.0
P-2-12 10/24/05 SES 12 <6.24 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 <10.9 <27.2
P-2-16 10/24/05 SES 16 -- 2.00 <0.1 <0.1 <0.3 <0.1 <0.1 -- --

P03 P-3-7 10/24/05 SES 7 <6.10 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 <12.0 <30.1
P-3-14 10/24/05 SES 14 -- <0.1 <0.1 0.546 1.51 <0.1 <0.1 -- --
P-3-16 10/24/05 SES 16 118 <0.1 <0.1 1.10 4.30 <0.1 <0.1 <11.2 35.6
P 4 8 10/2 /0 SES 8 89 0 1 0 1 0 1 0 3 0 1 0 1

P01

P02

P03

P-4-8 10/25/05 SES 8 <5.89 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 <10.9 <27.2
P-4-10 10/25/05 SES 10 5.91 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 <10.9 <27.2
P-4-14.5 10/25/05 SES 14.5 7.61 0.348 <0.1 0.407 2.68 <0.1 <0.1 <10.8 <27.1
P-5-11 10/25/05 SES 11 <5.94 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 -- --
P-5-13 10/25/05 SES 13 <4.97 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 -- --
P-5-15.5 10/25/05 SES 15.5 <5.11 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 -- --
P-6-11 10/25/05 SES 11 <5.26 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 -- --
P-6-16 10/25/05 SES 16 <5.56 <0.1 <0.1 <0.1 <0.3 <0.1 <0.1 -- --
B02-11 05/01/08 SES 11 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B02-16 05/01/08 SES 13 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B03-11 05/01/08 SES 11 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B03-16 05/01/08 SES 16 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --

100/30a 0.03 7 6 9 NE 0.005 2,000 2,000

P06

B02/MW06

B03/MW09

P04

P05

MTCA Method A Cleanup Level4
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Table 1
Soil Analytical Results

TOC Holdings Co. Facility No. 01-443
4910 Leary Avenue Northwest

Seattle, Washington

GRPH1 Benzene2 Toluene2 Ethylbenzene2
Total

Xylenes2 EDC2 EDB2 DRPH3 ORPH3

Analytical Results (mg/kg)

Depth
(feet bgs)Sampled by

Date 
Sampled

Soil Sample 
Number

Soil Sample
Location

B04-11 05/02/08 SES 11 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B04-21 05/02/08 SES 21 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B04-31 05/02/08 SES 31 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B05-08 05/02/08 SES 8 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B05-11 05/02/08 SES 11 3 <0.03 <0.05 0.091 <0.2 <0.05 <0.05 <50.0 <250
B05-20 05/02/08 SES 20 <2 <0.03 <0.05 0.11 0.25 <0.05 <0.05 -- --
B06-11 05/02/08 SES 11 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B06-13.5 05/02/08 SES 13.5 750ip <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B06-20 05/02/08 SES 20 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B07-05 01/16/09 SES 5 <2 <0.03 <0.05 <0.05 <0.2 <0.05 <0.05 -- --
B07-10 01/16/09 SES 10 91ip <0.03 <0.05 0.15 0.19 <0.05 <0.05 -- --
B07-15 01/16/09 SES 15 4 <0.03 <0.05 <0.05 0.11 <0.05 <0.05 -- --

100/30a 0.03 7 6 9 NE 0.005 2,000 2,000

NOTES:
-- =  not analyzed/not measured
< =  not detected at concentration above the laboratory reporting limit

Red denotes concentration in excess of MTCA Method A Cleanup Level for Soil. bgs = below ground surface
1Analyzed by Method NWTPH-Gx. DRPH = diesel-range petroleum hydrocarbons
2Analyzed by United States Environmental Protection Agency Method 8021B or 8260B. EDB = ethylene dibromide
3Analyzed by Method NWTPH-Dx. EDC = ethylene dichloride

GeoEngineers = GeoEngineers, Inc.
GRPH = gasoline-range petroleum hydrocarbons

a100 mg/kg when benzene is not present and 30 mg/kg when benzene is present. mg/kg = milligrams per kilogram
L b t N t MTCA W hi S M d l T i C l A

B04/MW08

B07/MW11

4MTCA Method A Cleanup Levels, Table 740-1 of Section 900 of Chapter 173-340 of the Washington 
Administrative Code, revised November 2007.

Samples collected after October 24, 2005, analyzed by North Creek Analytical, Inc., of Bothell, Washington or 
Friedman & Bruya, Inc., of Seattle, Washington.

MTCA Method A Cleanup Level4

B05/MW09

B06/MW10

Laboratory Note: MTCA = Washington State Model Toxics Control Act
ipExceeds verification standard. Reported result is an estimate.. NE = not established

NWTPH = Northwest Total Petroleum Hydrocarbon
SES = Sound Environmental Strategies Corporation
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Table 2
Summary of Groundwater Data

TOC Holdings Co. Facility No. 01-443 
4910 Leary Avenue Northwest

Seattle, Washington

GRPH3 DRPH4 ORPH4 Benzene5 Toluene5 Ethylbenzene5
Total

Xylenes5 EDC5 Naphthalene5

P01 10/24/05 Dry -- -- -- -- -- -- -- -- -- --
P02 10/24/05 16 -- 8,610 -- -- 352 <2.00 <2.00 11.7 <2.00 --
P03 10/24/05 12 -- 10,300 250 <500 <1.00 1.90 84.4 185.0 <1.00 --
P04 10/25/05 13 -- 28,500 -- -- 63.5 59.5 688 3,683 <10 --
P05 10/25/05 13 -- 1,120 630 <588 3.29 0.940 0.920 <0.200 1.6 --
P06 10/25/05 19 -- 86.0 316 <500 <0.200 0.250 <0.200 0.530 15.9 --
MW01 12/11/01 10.39 89.48 -- -- -- -- -- -- -- -- --
TOC: 99.87 feet 01/08/02 9.86 90.01 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 -- --

05/29/02 10.75 89.12 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 -- --
09/10/02 11.50 88.37 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 <1.00 --
12/06/02 16.63 83.24 <50.0 -- -- <0.200 <0.200 <0.200 <0.500 <0.200 --
03/26/03 10.90 88.97 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
06/20/03 11.18 88.69 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
09/16/03 12.13 87.74 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
12/22/03 11.11 88.76 <50.0 -- -- 1.65 <0.500 <0.500 <1.00 <0.200 --
03/19/04 10.58 89.29 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
06/28/04 10.88 88.99 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --

MW01A 12/27/04 10.06 89.58 <50 -- -- <1 <1 <1 <3 <0.01 --
TOC: 99.64 feet 03/22/05 10.41 89.23 <50.0 -- -- <1 <1 <1 <3 <0.02 --

06/29/05 11.04 88.60 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
03/15/07 11.03 88.61 <100 <50 <250 <1 <1 <1 <3 <1 --
09/21/07 12.61 87.03 <100 <51 <260 <1 <1 <1 <3 <1 --
01/15/08 11.91 87.73 <100 <50 <250 <1 <1 <1 <3 <1 --
09/23/08 11.92 87.72 <100 <50 <250 <1 <1 <1 <3 <1 --
02/09/09 11.21 88.43 <100 <50 <250 <1 <1 <1 <3 <1 <1

MW02 01/08/02 9.83 89.12 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 -- --
TOC: 98.95 feet 05/29/02 9.50 89.45 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 -- --

09/10/02 10.30 88.65 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 <1.00 --
12/06/02 11 25 87 70 <50 0 -- -- <0 200 <0 200 <0 200 <0 500 <0 200 --

Analytical Results (µg/L)

Sample 
Location Date

Depth to 
Water1

(feet) 

Groundwater 
Elevation2

(feet)

12/06/02 11.25 87.70 <50.0 -- -- <0.200 <0.200 <0.200 <0.500 <0.200 --
03/26/03 9.92 89.03 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
06/20/03 10.80 88.15 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
09/16/03 11.70 87.25 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
12/22/03 10.69 88.26 <50.0 -- -- 0.628 <0.500 <0.500 <1.00 <0.200 --
03/19/04 10.30 88.65 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
06/28/04 10.78 88.17 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
11/08/04 10.37 88.58 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
12/27/04 9.97 88.98 <50.0 -- -- <1 <1 <1 <3 <0.01 --
03/22/05 10.38 88.57 <50.0 -- -- <1 <1 <1 <3 <0.02 --
06/29/05 10.21 88.74 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
03/15/07 11.76 87.19 <100 <50 <250 <1 <1 <1 <3 <1 --
09/21/07 11.73 87.22 <100 <52 <260 <1 <1 <1 <3 <1 --
01/15/08 10.64 88.31 <100 <50 <250 <1 <1 <1 <3 <1 --
09/23/08 11.62 87.33 <100 <50 <250 <1 <1 <1 <3 <1 --
02/09/09 10.98 87.97 -- -- -- -- -- -- -- -- --

800/1,000a 500 500 5 1,000 700 1,000 5 160MTCA Method A Cleanup Level for Groundwater6
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Table 2
Summary of Groundwater Data

TOC Holdings Co. Facility No. 01-443 
4910 Leary Avenue Northwest

Seattle, Washington

GRPH3 DRPH4 ORPH4 Benzene5 Toluene5 Ethylbenzene5
Total

Xylenes5 EDC5 Naphthalene5

Analytical Results (µg/L)

Sample 
Location Date

Depth to 
Water1

(feet) 

Groundwater 
Elevation2

(feet)
MW03 12/11/01 9.49 88.94 -- -- -- -- -- -- -- -- --
TOC: 98.43 feet 01/08/02 9.33 89.10 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 -- --

05/29/02 10.07 88.36 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 46.4 --
09/10/02 11.08 87.35 <50.0 -- -- <2.00 <2.00 <2.00 <4.00 50.6 --
12/06/02 12.16 86.27 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 36.5 --
03/26/03 9.58 88.85 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 44.8 --
06/20/03 10.83 87.60 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 41.4 --
09/16/03 11.83 86.60 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 39.8 --
12/22/03 10.29 88.14 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 32.2 --
03/19/04 10.57 87.86 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 45.8 --
06/28/04 10.69 87.74 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 37.8 --
11/08/04 10.83 87.60 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 41.8 --
12/27/04 9.92 88.51 <50.0 -- -- <1 <1 <1 <3 41 --
03/22/05 10.35 88.08 <50.0 -- -- <1 <1 <1 <3 44 --
06/29/05 10.34 88.09 <50.0 -- -- 0.889 <0.500 <0.500 <1.00 33.9 --
03/15/07 11.09 87.34 190 210 <250 1.5 <1 <1 <3 30 --
09/21/07 11.66 86.77 110 180 <260 <1 <1 <1 <3 33 --
01/15/08 10.71 87.72 <100 120 <250 <1 <1 <1 <3 23 --
09/23/08 12.25 86.18 <100 180 <250 <1 <1 <1 <3 24 --
02/09/09 10.92 87.51 -- -- -- -- -- -- -- -- --

MW04 12/11/01 9.20 89.02 -- -- -- -- -- -- -- -- --
TOC: 98.22 feet 01/08/02 8.75 89.47 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 -- --

05/29/02 9.57 88.65 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 -- --
09/10/02 10.60 87.62 <50.0 -- -- <1.00 <1.00 <1.00 <2.00 3.19 --
12/06/02 10.90 87.32 <50.0 -- -- <0.200 <0.200 <0.200 <0.500 4.42 --
03/26/03 8.91 89.31 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
06/20/03 9.95 88.27 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 3.73 --
09/16/03 10.90 87.32 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 3.78 --
12/22/03 9 30 88 92 <50 0 -- -- <0 500 <0 500 <0 500 <1 00 <0 200 --12/22/03 9.30 88.92 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 <0.200 --
03/19/04 9.58 88.64 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 3.01 --
06/28/04 9.90 88.32 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 3.06 --
11/08/04 9.85 88.37 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 3.46 --
12/27/04 9.43 88.79 <50.0 -- -- <1 <1 <1 <3 4 --
03/22/05 10.34 87.88 <50.0 -- -- <1 <1 <1 <3 3.5 --
06/29/05 9.64 88.58 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 2.65 --
03/15/07 9.95 88.27 <100 130 <250 <1 <1 <1 <3 4.8 --
09/21/07 11.43 86.79 <100 82 <260 <1 <1 <1 <3 11 --
01/15/08 10.71 87.51 <100 <50 <250 <1 <1 <1 <3 9.7 --
09/23/08 11.49 86.73 <100 68 <250 <1 <1 <1 <3 14 --
02/09/09 10.71 87.51 -- -- -- -- -- -- -- -- --

800/1,000a 500 500 5 1,000 700 1,000 5 160MTCA Method A Cleanup Level for Groundwater6
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Table 2
Summary of Groundwater Data

TOC Holdings Co. Facility No. 01-443 
4910 Leary Avenue Northwest

Seattle, Washington

GRPH3 DRPH4 ORPH4 Benzene5 Toluene5 Ethylbenzene5
Total

Xylenes5 EDC5 Naphthalene5

Analytical Results (µg/L)

Sample 
Location Date

Depth to 
Water1

(feet) 

Groundwater 
Elevation2

(feet)
MW05 12/11/01 -- -- -- -- -- -- -- -- -- -- --
TOC: 99.06 feet 01/08/02 9.36 89.70 91.4 -- -- <0.500 <0.500 <0.500 <1.00 -- --

05/29/02 10.18 88.88 398 -- -- 3.98 0.770 7.32 2.90 -- --
09/10/02 11.11 87.95 594 -- -- 7.42 26.0 1.94 33.01 <1.00 --
12/06/02 11.39 87.67 503 -- -- 2.88 <1.00 4.60 <2.00 <1.00 --
03/26/03 9.51 89.55 1,010 -- -- 8.57 1.79 20.3 4.08 <1.00 --
06/20/03 10.50 88.56 741 -- -- 10.1 2.41 23.8 5.92 0.460 --
09/16/03 11.35 87.71 1,340 -- -- 13.6 3.31 48.2 8.89 <0.200 --
12/22/03 9.79 89.27 2,090 -- -- 23.7 7.34 66.6 21.8 <0.200 --
03/19/04 10.04 89.02 1,550 -- -- 15.1 4.62 33.7 12.9 0.520 --
06/28/04 10.40 88.66 2,960 -- -- 24.2 9.32 91.7 27.7 <0.200 --

MW05A 12/27/04 10.13 88.98 <50.0 -- -- <1 <1 <1 <3 0.30 --
TOC: 99.11 feet 03/22/05 11.31 87.80 <50.0 -- -- <1 <1 <1 <3 0.38 --

06/29/05 10.47 88.64 <50.0 -- -- 3.86 <0.500 <0.500 <1.00 0.51 --
03/15/07 10.56 88.55 <100 92 <250 <1 <1 <1 <3 <1 --
09/21/07 12.03 87.08 <100 53 <260 <1 <1 <1 <3 <1 --
01/15/08 11.05 88.06 <100 <50 <250 <1 <1 <1 <3 <1 --
09/23/08 12.06 87.05 <100 58 <250 <1 <1 <1 <3 <1 --
02/09/09 11.32 87.79 <100 <50 <250 <1 <1 <1 <3 <1 <1

MW06
TOC: 98.42 feet
MW07
TOC: 98.26 feet
MW08
TOC: 98.18 feet
MW09
TOC: 97.87 feet
MW10
TOC: 97 94 feet

<1

<1

13

<1

<3<1<1<1360

<1 <3<1<1

420<10085.9113.2009/23/08

09/23/08

09/23/08

09/23/08

09/23/08

12.30 86.81

86.8812.23

11.85

12 34

87.26

86 77 <50

<250

2,000x <250

1 1

381

<3

540

<1 <3

<1<15 7

<250<100 <50

<100

8,700

<100

72

<250

--

--

--

--9612

<1 <1

TOC: 97.94 feet
MW11
TOC: 98.78 feet

800/1,000a 500 500 5 1,000 700 1,000 5 160

NOTES:
Red denotes concentration in excess of MTCA Method A Cleanup Level for Groundwater. -- = not analyzed/not measured           
Samples collected after June 29, 2005, analyzed by Friedman & Bruya, Inc. of Seattle, Washington.  < = not detected at a concentration exceeding the laboratory reporting limit
1As measured in feet below a fixed spot on the well casing rim. µg/L = micrograms per liter
2Measured relative to a temporary benchmark with an assumed elevation of 100.00 feet. DRPH = diesel-range petroleum hydrocarbons
3Analyzed by Method NWTPH-Gx. Dry = no measurable groundwater encountered within the screened interval in the wall
4Analyzed by Method NWTPH-Dx. EDC = 1,2-dichloroethylene (ethylene dichloride)
5Analyzed by United States Environmental Protection Agency Method 8021B, 8260B, or 8260C. EPA = United States Environmental Protection Agency

GeoEngineers = GeoEngineers, Inc.
GRPH = gasoline-range petroleum hydrocarbons        

a800 µg/L when benzene is detected and 1,000 µg/L when benzene is not detected. MTCA = Washington State Model Toxics Control Act
Laboratory Note: NWTPH = Northwest Total Petroleum Hydrocarbon
xThe pattern of peaks present is not indicative of diesel. ORPH = oil-range petroleum hydrocarbons

TOC = top of casing elevation

6MTCA Method A Cleanup Levels, Table 720-1 of Section 900 of Chapter 173-340 of the Washington Administrative 
Code, revised November 2007.  

MTCA Method A Cleanup Level for Groundwater6

09/23/08

02/09/09

12.34

10.90

86.77

87.88 15,000 3,700x

<50

<250 27 90 600 1,930 <1 420

1.1<3<1<15.7<100 <250 --
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APPENDIX A 
Certified Sanborn Map Report 

 Sound Environmental Strategies Corporation 



Certified Sanborn® Map Report

TOC Holdings Co. Facility No. 01-443

4910 Leary Avenu Northwest

Seattle, WA 98107

Inquiry Number: 2469599.1

April 20, 2009



Certified Sanborn® Map Report 4/20/09

Site Name:
TOC Holdings Co. Facility No.
4910 Leary Avenu Northwest
Seattle, WA 98107

Client Name:
Sound Environmental
19020 33 rd West
Lynnwood, WA 98036

EDR Inquiry # 2469599.1 Contact: Erin K. Rothman

The complete Sanborn Library collection has been searched by EDR, and fire insurance maps covering the target
property location provided by Sound Environmental Strategies were identified for the years listed below. The certified
Sanborn Library search results in this report can be authenticated by visiting www.edrnet.com/sanborn and entering the
certification number. Only Environmental Data Resources Inc. (EDR) is authorized to grant rights for commercial
reproduction of maps by Sanborn Library LLC, the copyright holder for the collection.

Certified Sanborn Results:

Site Name: TOC Holdings Co. Facility No. 01-443
Address: 4910 Leary Avenu Northwest
City, State, Zip: Seattle, WA 98107
Cross Street:
P.O. # 0440-041-05
Project: NA
Certification # F1FA-4F2E-8F67

Library of Congress

University Publications of America

EDR Private Collection

The Sanborn Library includes more than 1.2 million
Sanborn fire insurance maps, which track historical
property usage in approximately 12,000 American
cities and towns. Collections searched:

Sanborn® Library search results
Certification # F1FA-4F2E-8F67

Maps Provided:

1968

1950

1917

1905

1893

Limited Permission To Make Copies
Sound Environmental Strategies (the client) is permitted to make up to THREE photocopies of this Sanborn Map transmittal and each fire
insurance map accompanying this report solely for the limited use of its customer. No one other than the client is authorized to make copies. Upon
request made directly to an EDR Account Executive, the client may be permitted to make a limited number of additional photocopies. This
permission is conditioned upon compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is available
upon request.

Disclaimer - Copyright and Trademark notice
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot be
concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR
IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE
MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL
RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF
ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL,
INCIDENTAL CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings, environmental risk
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing
any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site Assessment performed by an
environmental professional can provide information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be
construed as legal advice.

Copyright 2009 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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Certified Sanborn® Map Report Enhancements for 2009

The accompanying Certified Sanborn Map Report reflects a number of enhancements that make it easier for you to
review these historical maps.  EDR has digitally joined together the more than one million fire insurance maps from
the Sanborn Library collection so that your target property is centered, making it easier for you to review adjoining
properties. Here is a list of the new features:

·	  Your target property is centered on each map. You can quickly locate your target property and view adjoining
properties. Plus, adjoining properties are included more often, reducing your need to refer to additional maps.

·	  All maps are now displayed at a uniform scale. This makes it easier for you to view changes to the property over
time.

·	  We’ve increased coverage by adding thousands of new maps from 40 cities for years 1994-2007.

·	  A new Map Key and Sheet Thumbnails let you reference sheet numbers, year and volume of original Sanborn
Map panels used for this report.

For more information about the new enhancements to the Certified Sanborn Map Report, contact your EDR
representative at 800-352-0050.
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Sanborn Sheet Thumbnails

This Certified Sanborn Map Report is based upon the following Sanborn
Fire Insurance map sheets.

1968 Source Sheets

Volume 5, Sheet 563 Volume 5, Sheet 564 Volume 5, Sheet 568 Volume 5, Sheet 569 Volume 5, Sheet 570

1950 Source Sheets

Volume 5, Sheet 563 Volume 5, Sheet 564 Volume 5, Sheet 568 Volume 5, Sheet 569 Volume 5, Sheet 570

1917 Source Sheets

Volume 5, Sheet 563 Volume 5, Sheet 564 Volume 5, Sheet 566 Volume 5, Sheet 568 Volume 5, Sheet 569

Volume 5, Sheet 570

2469599 - 1    page 4



1905 Source Sheets

Volume 4, Sheet 390 Volume 4, Sheet 393 Volume 4, Sheet 394 Volume 4, Sheet 399 Volume 4, Sheet 400

Volume 4, Sheet 401

1893 Source Sheets

Volume 2, Sheet 90 Volume 2, Sheet 91 Volume 2, Sheet 91

2469599 - 1    page 5



1968 Certified Sanborn Map

F
1F

A
-4F

2E
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67

Order Date:
EDR Inquiry:
Client:

Site Name:

Address:

City, ST, ZIP:

Certification #

Copyright: 1968

4/20/2009 8:59:03 AM
2469599.1
Sound Environmental Strategies

TOC Holdings Co. Facility No. 01-443

4910 Leary Avenu Northwest

Seattle WA 98107

F1FA-4F2E-8F67

This Certified Sanborn Map combines the following sheets
(thumbnails on page 3).

Volume 5, Sheet 563

Volume 5, Sheet 564

Volume 5, Sheet 568

Volume 5, Sheet 569

Volume 5, Sheet 570

0 Feet 150 300 600
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1950 Certified Sanborn Map
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Order Date:
EDR Inquiry:
Client:

Site Name:

Address:

City, ST, ZIP:

Certification #

Copyright: 1950

4/20/2009 8:59:03 AM
2469599.1
Sound Environmental Strategies

TOC Holdings Co. Facility No. 01-443

4910 Leary Avenu Northwest

Seattle WA 98107

F1FA-4F2E-8F67

This Certified Sanborn Map combines the following sheets
(thumbnails on page 3).

Volume 5, Sheet 563

Volume 5, Sheet 564

Volume 5, Sheet 568

Volume 5, Sheet 569

Volume 5, Sheet 570

0 Feet 150 300 600
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1917 Certified Sanborn Map
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Order Date:
EDR Inquiry:
Client:

Site Name:

Address:

City, ST, ZIP:

Certification #

Copyright: 1917

4/20/2009 8:59:03 AM
2469599.1
Sound Environmental Strategies

TOC Holdings Co. Facility No. 01-443

4910 Leary Avenu Northwest

Seattle WA 98107

F1FA-4F2E-8F67

This Certified Sanborn Map combines the following sheets
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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 

 
 
 
 
January 29, 2009 
 
 
 
Ryan Bixby, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Bixby:   
 
Included are the results from the testing of material submitted on January 16, 2009 
from the TOC_01-443_20090116 WORFDB2, F&BI 901129 project.  There are 9 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:  Mark Chandler, Erin Rothman, Brian Dixon 
SOU0129R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 16, 2009 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies TOC_01-443_20090116 
WORFDB2, F&BI 901129 project.  Samples were logged in under the laboratory ID’s 
listed below. 
 
Laboratory ID Sound Environmental Strategies 
901129-01 B07-05 
901129-02 B07-07.5 
901129-03 B07-10 
901129-04 B07-12.5 
901129-05 B07-15 
901129-06 B07-17.5 
901129-07 B07-20 
 
 
 
All quality control requirements were acceptable.   
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Date of Report:  01/29/09 
Date Received:  01/16/09 
Project:  TOC_01-443_20090116 WORFDB2, F&BI 901129 
Date Extracted:  01/19/09  
Date Analyzed:  01/19/09 
 

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

USING METHOD NWTPH-Gx  
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 

  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 58-139)  
 
B07-05 <2 95 
901129-01 
 

B07-10 d 91  ip 
901129-03 1/10 
 

B07-15 4 100 
901129-05 
  
 

Method Blank <2 103 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B07-05 Client: Sound Environmental Strategies  
Date Received: 01/16/09 Project: TOC_01-443_20090116 WORFDB2 
Date Extracted: 01/19/09 Lab ID: 901129-01 
Date Analyzed: 01/19/09 Data File: 011907.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 136 42 152 
Toluene-d8 122 36 149 
4-Bromofluorobenzene 90 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <3 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B07-10 Client: Sound Environmental Strategies  
Date Received: 01/16/09 Project: TOC_01-443_20090116 WORFDB2 
Date Extracted: 01/19/09 Lab ID: 901129-03 
Date Analyzed: 01/19/09 Data File: 011908.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 120 42 152 
Toluene-d8 111 36 149 
4-Bromofluorobenzene 85 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <3 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene 0.15 
m,p-Xylene 0.19 
o-Xylene <0.05 
Naphthalene 0.26 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B07-15 Client: Sound Environmental Strategies  
Date Received: 01/16/09 Project: TOC_01-443_20090116 WORFDB2 
Date Extracted: 01/19/09 Lab ID: 901129-05 
Date Analyzed: 01/19/09 Data File: 011909.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 133 42 152 
Toluene-d8 121 36 149 
4-Bromofluorobenzene 92 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <3 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene 0.11 
o-Xylene <0.05 
Naphthalene 0.063 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: NA Project: TOC_01-443_20090116 WORFDB2 
Date Extracted: 01/19/09 Lab ID: 09-063 mb 
Date Analyzed: 01/19/09 Data File: 011906.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 98 42 152 
Toluene-d8 99 36 149 
4-Bromofluorobenzene 95 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <3 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Date of Report:  01/29/09 
Date Received:  01/16/09 
Project:  TOC_01-443_20090116 WORFDB2, F&BI 901129 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

USING METHOD NWTPH-Gx  
 
Laboratory Code:  901129-01 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

 
Sample  
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Gasoline mg/kg (ppm) <2 <2 nm 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline mg/kg (ppm) 20 102 61-153 
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Date of Report:  01/29/09 
Date Received:  01/16/09 
Project:  TOC_01-443_20090116 WORFDB2, F&BI 901129 
 

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

 
Laboratory Code:  901094-30 (Duplicate) 
 
 
Analyte 

 
Reporting  

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Ethanol mg/kg (ppm) <50 <50 nm 
t-Butyl alcohol (TBA) mg/kg (ppm) <3 <3 nm 
Methyl t-butyl ether (MTBE) mg/kg (ppm) <0.05 <0.05 nm 
Diisopropyl ether (DIPE) mg/kg (ppm) <0.05 <0.05 nm 
Ethyl t-butyl ether (ETBE) mg/kg (ppm) <0.05 <0.05 nm 
t-Amyl methyl ether (TAME) mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dichloroethane (EDC) mg/kg (ppm) <0.05 <0.05 nm 
Benzene mg/kg (ppm) <0.03 <0.03 nm 
Toluene mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dibromoethane (EDB) mg/kg (ppm) <0.05 <0.05 nm 
Ethylbenzene mg/kg (ppm) <0.05 <0.05 nm 
m,p-Xylene mg/kg (ppm) <0.1 <0.1 nm 
o-Xylene mg/kg (ppm) <0.05 <0.05 nm 
Naphthalene mg/kg (ppm) <0.05 <0.05 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Ethanol mg/kg (ppm) 125 86  88  19-157 2 
t-Butyl alcohol (TBA) mg/kg (ppm) 12.5 92  101  70-121 9 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 102  101  82-112 1 
Diisopropyl ether (DIPE) mg/kg (ppm) 2.5 102  107  85-117 5 
Ethyl t-butyl ether (ETBE) mg/kg (ppm) 2.5 109  106  84-117 3 
t-Amyl methyl ether (TAME) mg/kg (ppm) 2.5 104  103  84-118 1 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 103  102  82-120 1 
Benzene mg/kg (ppm) 2.5 100  98  80-112 2 
Toluene mg/kg (ppm) 2.5 97  96  80-116 1 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 102  102  86-120 0 
Ethylbenzene mg/kg (ppm) 2.5 99  98  81-115 1 
m,p-Xylene mg/kg (ppm) 5 98  96  80-118 2 
o-Xylene mg/kg (ppm) 2.5 98  97  78-122 1 
Naphthalene mg/kg (ppm) 2.5 94  94  70-122 0 
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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 probablility. 
 

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. #901129 additional 

 Sound Environmental Strategies Corporation 
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Yelena Aravkina, M.S. TEL: (206) 285-8282 
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February 13, 2009 
 
 
 
Ryan Bixby, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Bixby:   
 
Included are the additional results from the testing of material submitted on January 
16, 2009 from the TOC_01-443_20090116 WORFDB2, F&BI 901129 project.  There are 
7 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:  Mark Chandler, Erin Rothman, Andrea Liljegren 
SOU0213R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 16, 2009 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies TOC_01-443_20090116 
WORFDB2, F&BI 901129 project.  Samples were logged in under the laboratory ID’s 
listed below.  Samples -03 and -05 were composited and then analyzed for RCRA 
metals. 
 
Laboratory ID Sound Environmental Strategies 
901129-01 B07-05 
901129-02 B07-07.5 
901129-03 B07-10 
901129-04 B07-12.5 
901129-05 B07-15 
901129-06 B07-17.5 
901129-07 B07-20 
 
 
 
All quality control requirements were acceptable.   
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B07-10/B07-15 Comp Client: Sound Environmental Strategies  
Date Received: 01/16/09 Project: TOC_01-443_20090116, F&BI 901129 
Date Extracted: 02/06/09 Lab ID: 901129-03+05 comp 
Date Analyzed: 02/09/09 Data File: 901129-03.023 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: hr 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Germanium  85 60 125 
Indium  83 60 125 
Holmium  95 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 11.0 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 25.7 
Lead 1.66 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: TOC_01-443_20090116, F&BI 901129 
Date Extracted: 02/06/09 Lab ID: I9-053 mb 
Date Analyzed: 02/09/09 Data File: I9-053 mb.021 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: hr 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Germanium  84 60 125 
Indium  86 60 125 
Holmium  99 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium <1 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium <1 
Lead <1 
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Date of Report:  02/13/09 
Date Received:  01/16/09 
Project:  TOC_01-443_20090116 WORFDB2, F&BI 901129 
Date Extracted:  02/06/09  
Date Analyzed:  02/06/09 
 

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES 
FOR TOTAL MERCURY 

USING EPA METHOD 1631E 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 

Sample ID Total Mercury 
Laboratory ID 
 
B07-10/B07-15 Comp. <0.2 
901129-03+05 comp 

  
 
Method Blank <0.2 
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Date of Report:  02/13/09 
Date Received:  01/16/09 
Project:  TOC_01-443_20090116 WORFDB2, F&BI 901129 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  902021-02  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 27.1 29.5  8 0-20 
Arsenic mg/kg (ppm) 2.35 2.34  0 0-20 
Selenium mg/kg (ppm) <1 <1 nm 0-20 
Silver mg/kg (ppm) <1 <1 nm 0-20 
Cadmium mg/kg (ppm) <1 <1 nm 0-20 
Barium mg/kg (ppm) 42.2 52.7  22 hr 0-20 
Lead mg/kg (ppm) 6.91 6.40  8 0-20 
 
 
Laboratory Code:  902021-02  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50 27.1  70 b 50-150 
Arsenic mg/kg (ppm) 10 2.35  96 b 50-150 
Selenium mg/kg (ppm) 5 <1  90 50-150 
Silver mg/kg (ppm) 10 <1  101 50-150 
Cadmium mg/kg (ppm) 5 <1  99 50-150 
Barium mg/kg (ppm) 50 42.2  132 b 50-150 
Lead mg/kg (ppm) 50 6.91  104 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50  102 70-130 
Arsenic mg/kg (ppm) 10  96 70-130 
Selenium mg/kg (ppm) 5  100 70-130 
Silver mg/kg (ppm) 10  103 70-130 
Cadmium mg/kg (ppm) 5  100 70-130 
Barium mg/kg (ppm) 50  105 70-130 
Lead mg/kg (ppm) 50  105 70-130 
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Date of Report:  02/13/09 
Date Received:  01/16/09 
Project:  TOC_01-443_20090116 WORFDB2, F&BI 901129 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

TOTAL MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  902021-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recover

y 
MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 

Mercury mg/kg (ppm) 0.125 <0.2 96 101 50-150 5 
 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recover
y LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 92 70-130 
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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. #902083 

 Sound Environmental Strategies Corporation 
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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 

 
 
 
 
February 24, 2009 
 
 
 
Ryan Bixby, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Bixby:   
 
Included are the results from the testing of material submitted on February 9, 2009 
from the TOC_01-443_20090209 WORFDB2, F&BI 902083 project.  There are 16 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:  Mark Chandler, Erin Rothman 
SOU0224R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on February 9, 2009 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies TOC_01-443_20090209 
WORFDB2, F&BI 902083 project.  Samples were logged in under the laboratory ID’s 
listed below. 
 
Laboratory ID Sound Environmental Strategies 
902083-01 MW01A-20090209 
902083-02 MW05A-20090209 
902083-03 MW11-20090209 
902083-04 MW99-20090209 
 
 
 
All quality control requirements were acceptable.   
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Date of Report:  02/24/09 
Date Received:  02/09/09 
Project:  TOC_01-443_20090209 WORFDB2, F&BI 902083 
Date Extracted:  02/10/09 
Date Analyzed:  02/10/09 and 02/12/09 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 51-134)  
 
MW01A-20090209 <100 89 
902083-01 
 

MW05A-20090209 <100 93 
902083-02 
 

MW11-20090209 d 15,000 117 
902083-03 1/20 
 

MW99-20090209 d 16,000 118 
902083-04 1/20 r 

 
 
Method Blank <100 95 
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Date of Report:  02/24/09 
Date Received:  02/09/09 
Project:  TOC_01-443_20090209 WORFDB2, F&BI 902083 
Date Extracted:  02/12/09 
Date Analyzed:  02/12/09 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
MW01A-20090209  <50 <250  78 
902083-01 
 
MW05A-20090209  <50 <250  78 
902083-02 
 
MW11-20090209  3,700 x <250  82 
902083-03 
 
MW99-20090209  3,600 x <250  79 
902083-04 
 
 
Method Blank <50 <250 75 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW01A-20090209 Client: Sound Environmental Strategies 
Date Received: 02/09/09 Project: TOC_01-443_20090209 WORFDB2 
Date Extracted: 02/13/09 Lab ID: 902083-01 
Date Analyzed: 02/14/09 Data File: 021322.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 97 58 118 
Toluene-d8 98 59 117 
4-Bromofluorobenzene 101 45 141 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Ethanol <1,000 
t-Butyl alcohol (TBA) <50 
Methyl t-butyl ether (MTBE) <1 
Ethyl t-butyl ether (ETBE) <1 
t-Amyl methyl ether (TAME) <1 
Diisopropyl ether (DIPE) <1 
1,2-Dichloroethane (EDC) <1 
1,2-Dibromoethane (EDB) <1 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW05A-20090209 Client: Sound Environmental Strategies 
Date Received: 02/09/09 Project: TOC_01-443_20090209 WORFDB2 
Date Extracted: 02/13/09 Lab ID: 902083-02 
Date Analyzed: 02/14/09 Data File: 021323.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 96 58 118 
Toluene-d8 99 59 117 
4-Bromofluorobenzene 100 45 141 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Ethanol <1,000 
t-Butyl alcohol (TBA) <50 
Methyl t-butyl ether (MTBE) <1 
Ethyl t-butyl ether (ETBE) <1 
t-Amyl methyl ether (TAME) <1 
Diisopropyl ether (DIPE) <1 
1,2-Dichloroethane (EDC) <1 
1,2-Dibromoethane (EDB) <1 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 6

 
Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW11-20090209 Client: Sound Environmental Strategies 
Date Received: 02/09/09 Project: TOC_01-443_20090209 WORFDB2 
Date Extracted: 02/13/09 Lab ID: 902083-03 
Date Analyzed: 02/14/09 Data File: 021324.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 95 58 118 
Toluene-d8 110 59 117 
4-Bromofluorobenzene 100 45 141 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Ethanol <1,000 
t-Butyl alcohol (TBA) <50 
Methyl t-butyl ether (MTBE) <1 
Ethyl t-butyl ether (ETBE) <1 
t-Amyl methyl ether (TAME) <1 
Diisopropyl ether (DIPE) <1 
1,2-Dichloroethane (EDC) <1 
1,2-Dibromoethane (EDB) <1 
Benzene  27 
Toluene  90 
Ethylbenzene 580 ve 
m,p-Xylene 1,600 ve 
o-Xylene 160 ve 
Naphthalene 450 ve 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW11-20090209 Client: Sound Environmental Strategies 
Date Received: 02/09/09 Project: TOC_01-443_20090209 WORFDB2 
Date Extracted: 02/16/09 Lab ID: 902083-03 1/10 
Date Analyzed: 02/16/09 Data File: 021609.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 96 58 118 
Toluene-d8 98 59 117 
4-Bromofluorobenzene 95 45 141 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Ethanol <10,000 
t-Butyl alcohol (TBA) <500 
Methyl t-butyl ether (MTBE) <10 
Ethyl t-butyl ether (ETBE) <10 
t-Amyl methyl ether (TAME) <10 
Diisopropyl ether (DIPE) <10 
1,2-Dichloroethane (EDC) <10 
1,2-Dibromoethane (EDB) <10 
Benzene 26 
Toluene 83 
Ethylbenzene 600 
m,p-Xylene 1,800 
o-Xylene 130 
Naphthalene 420 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW99-20090209 Client: Sound Environmental Strategies 
Date Received: 02/09/09 Project: TOC_01-443_20090209 WORFDB2 
Date Extracted: 02/13/09 Lab ID: 902083-04 
Date Analyzed: 02/14/09 Data File: 021325.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 97 58 118 
Toluene-d8 108 59 117 
4-Bromofluorobenzene 101 45 141 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Ethanol <1,000 
t-Butyl alcohol (TBA) <50 
Methyl t-butyl ether (MTBE) <1 
Ethyl t-butyl ether (ETBE) <1 
t-Amyl methyl ether (TAME) <1 
Diisopropyl ether (DIPE) <1 
1,2-Dichloroethane (EDC) <1 
1,2-Dibromoethane (EDB) <1 
Benzene  26 
Toluene  89 
Ethylbenzene 540 ve 
m,p-Xylene 1,500 ve 
o-Xylene  150 
Naphthalene 430 ve 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW99-20090209 Client: Sound Environmental Strategies 
Date Received: 02/09/09 Project: TOC_01-443_20090209 WORFDB2 
Date Extracted: 02/16/09 Lab ID: 902083-04 1/10 
Date Analyzed: 02/16/09 Data File: 021610.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 98 58 118 
Toluene-d8 98 59 117 
4-Bromofluorobenzene 95 45 141 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Ethanol <10,000 
t-Butyl alcohol (TBA) <500 
Methyl t-butyl ether (MTBE) <10 
Ethyl t-butyl ether (ETBE) <10 
t-Amyl methyl ether (TAME) <10 
Diisopropyl ether (DIPE) <10 
1,2-Dichloroethane (EDC) <10 
1,2-Dibromoethane (EDB) <10 
Benzene  26 
Toluene  89 
Ethylbenzene 660 
m,p-Xylene 2,000 
o-Xylene 150 
Naphthalene 480 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: NA Project: TOC_01-443_20090209 WORFDB2 
Date Extracted: 02/13/09 Lab ID: 090195 mb 
Date Analyzed: 02/14/09 Data File: 021321.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 97 58 118 
Toluene-d8 99 59 117 
4-Bromofluorobenzene 103 45 141 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Ethanol <1,000 
t-Butyl alcohol (TBA) <50 
Methyl t-butyl ether (MTBE) <1 
Ethyl t-butyl ether (ETBE) <1 
t-Amyl methyl ether (TAME) <1 
Diisopropyl ether (DIPE) <1 
1,2-Dichloroethane (EDC) <1 
1,2-Dibromoethane (EDB) <1 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: NA Project: TOC_01-443_20090209 WORFDB2 
Date Extracted: 02/16/09 Lab ID: 090196 mb 
Date Analyzed: 02/16/09 Data File: 021606.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 97 58 118 
Toluene-d8 97 59 117 
4-Bromofluorobenzene 97 45 141 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Ethanol <1,000 
t-Butyl alcohol (TBA) <50 
Methyl t-butyl ether (MTBE) <1 
Ethyl t-butyl ether (ETBE) <1 
t-Amyl methyl ether (TAME) <1 
Diisopropyl ether (DIPE) <1 
1,2-Dichloroethane (EDC) <1 
1,2-Dibromoethane (EDB) <1 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Date of Report:  02/24/09 
Date Received:  02/09/09 
Project:  TOC_01-443_20090209 WORFDB2, F&BI 902083 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE USING 
METHOD NWTPH-Gx  

 
Laboratory Code:  902055-06 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
 Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 93 69-134 
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Date of Report:  02/24/09 
Date Received:  02/09/09 
Project:  TOC_01-443_20090209 WORFDB2, F&BI 902083 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 103 105 69-135 2 
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Date of Report:  02/24/09 
Date Received:  02/09/09 
Project:  TOC_01-443_20090209 WORFDB2, F&BI 902083 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  902083-01 (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Ethanol ug/L (ppb) 2,500 <1,000 65  42-145 
t-Butyl alcohol (TBA) ug/L (ppb) 250 <50 62  45-157 
Methyl t-butyl ether (MTBE) ug/L (ppb) 50 <1 84  80-119 
Diisopropyl ether (DIPE) ug/L (ppb) 50 <1 103  83-120 
Ethyl t-butyl ether (ETBE) ug/L (ppb) 50 <1 103  80-118 
t-Amyl methyl ether (TAME) ug/L (ppb) 50 <1 92  84-117 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 88  69-133 
Benzene ug/L (ppb) 50 <1 94  77-120 
Toluene ug/L (ppb) 50 <1 92  77-120 
1,2-Dibromoethane (EDB) ug/L (ppb) 50 <1 87  69-134 
Ethylbenzene ug/L (ppb) 50 <1 93  78-120 
m,p-Xylene ug/L (ppb) 100 <2 96  76-121 
o-Xylene ug/L (ppb) 50 <1 100  71-125 
Naphthalene ug/L (ppb) 50 <1 87  47-159 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Ethanol ug/L (ppb) 2,500 84  85  50-148 1 
t-Butyl alcohol (TBA) ug/L (ppb) 250 82  82  59-142 0 
Methyl t-butyl ether (MTBE) ug/L (ppb) 50 93  96  72-125 3 
Diisopropyl ether (DIPE) ug/L (ppb) 50 107  111  80-120 4 
Ethyl t-butyl ether (ETBE) ug/L (ppb) 50 106  110  76-123 4 
t-Amyl methyl ether (TAME) ug/L (ppb) 50 101  105  72-123 4 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 99  102  74-129 3 
Benzene ug/L (ppb) 50 100  104  76-115 4 
Toluene ug/L (ppb) 50 98  104  77-115 6 
1,2-Dibromoethane (EDB) ug/L (ppb) 50 99  102  84-116 3 
Ethylbenzene ug/L (ppb) 50 100  105  80-113 5 
m,p-Xylene ug/L (ppb) 100 102  108  80-120 6 
o-Xylene ug/L (ppb) 50 105  110  79-115 5 
Naphthalene ug/L (ppb) 50 102  106  74-131 4 
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Date of Report:  02/24/09 
Date Received:  02/09/09 
Project:  TOC_01-443_20090209 WORFDB2, F&BI 902083 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  902137-01 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Ethanol ug/L (ppb) <1,000 <1,000 nm 
t-Butyl alcohol (TBA) ug/L (ppb) <50 <50 nm 
Methyl t-butyl ether (MTBE) ug/L (ppb) <1 <1 nm 
Diisopropyl ether (DIPE) ug/L (ppb) <1 <1 nm 
Ethyl t-butyl ether (ETBE) ug/L (ppb) <1 <1 nm 
t-Amyl methyl ether (TAME) ug/L (ppb) <1 <1 nm 
1,2-Dichloroethane (EDC) ug/L (ppb) <1 <1 nm 
Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
1,2-Dibromoethane (EDB) ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
m,p-Xylene ug/L (ppb) <2 <2 nm 
o-Xylene ug/L (ppb) <1 <1 nm 
Naphthalene ug/L (ppb) <1 <1 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Ethanol ug/L (ppb) 2,500 96  95  50-148 1 
t-Butyl alcohol (TBA) ug/L (ppb) 250 103  101  59-142 2 
Methyl t-butyl ether (MTBE) ug/L (ppb) 50 97  95  72-125 2 
Diisopropyl ether (DIPE) ug/L (ppb) 50 108  107  80-120 1 
Ethyl t-butyl ether (ETBE) ug/L (ppb) 50 110  107  76-123 3 
t-Amyl methyl ether (TAME) ug/L (ppb) 50 105  103  72-123 2 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 99  97  74-129 2 
Benzene ug/L (ppb) 50 100  97  76-115 3 
Toluene ug/L (ppb) 50 99  96  77-115 3 
1,2-Dibromoethane (EDB) ug/L (ppb) 50 101  100  84-116 1 
Ethylbenzene ug/L (ppb) 50 101  97  80-113 4 
m,p-Xylene ug/L (ppb) 100 103  99  80-120 4 
o-Xylene ug/L (ppb) 50 104  101  79-115 3 
Naphthalene ug/L (ppb) 50 106  104  74-131 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. 









 
 

  
  

 Sound Environmental Strategies Corporation 

APPENDIX G 
Terrestrial Ecological Evaluation Form 
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