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EXECUTIVE SUMMARY 

Sound Environmental Strategies Corporation has prepared this Final Remedial Investigation 
Report, Feasibility Study, and Proposed Cleanup Action for the former Wesmar Company Inc. 
Property located at 1401 & 1451 Northwest 46th Street in Seattle, Washington (herein referred 
to as the Property), on behalf of Bridge Group II, LLC and Block at Ballard II, LLC. The 
Remedial Investigation was conducted in general accordance with the Model Toxics Control Act 
promulgated in Chapter 173-340-350 of the Washington Administrative Code and pursuant to 
the Washington State Department of Ecology Agreed Order No. DE 3812 that became effective 
in January 2008.  

The Property is currently vacant. Wesmar Company, Inc., a chemical distributor specializing in 
cleaners, sanitizers, and water treatment compounds, was the most recent occupant of the 
western portion of the Property. In addition, the eastern portion of the Property was recently 
occupied by Colortech®, Inc., a company that provided coating services for metals and metal-
formed products. The Property currently is occupied by two single-story, slab-on-grade buildings 
that were constructed in 1905 and 1957, respectively. Prior to the most recent tenants, the 
Property operated as a pipe-treatment facility that utilized creosote. The floor grade of the 
buildings lies approximately 8 to 10 feet below the surrounding street grade, and a wastewater 
sump is located on the southern portion of the former Wesmar Company, Inc. building.  

The Property is scheduled to undergo redevelopment to a multi-story, mixed-use 
commercial/retail complex. Redevelopment plans include construction of a subsurface parking 
lot to an approximate depth of 20 feet below the surrounding street surface grade. 

The results of preliminary subsurface investigations conducted on the Property indicate that 
polycyclic aromatic hydrocarbon-contaminated soil and arsenic-contaminated soil and 
groundwater are present beneath the Property. Sound Environmental Strategies Corporation 
conducted the latest phase of the remedial investigation on the Property and within the adjacent 
rights-of-way in November and December 2007, and in April, June, and August 2008 in 
accordance with the Remedial Investigation Work Plan, Former Wesmar Property, 1401 & 1451 
Northwest 46th Street, Seattle, Washington, dated November 21, 2007, and the Supplemental 
Remedial Investigation Work Plan, Former Wesmar Property, 1401 & 1451 Northwest 46th 
Street, Seattle, Washington, dated May 22, 2008, prepared by Sound Environmental Strategies 
Corporation. The results of work conducted on the Property are summarized herein. 

In January 2008, Bridge Group II, LLC entered into an Agreed Order with the Washington State 
Department of Ecology. The Agreed Order required that Bridge Group II, LLC complete a 
Remedial Investigation and Feasibility Study of the Property, which were used to draft the 
Proposed Cleanup Action Plan, included herein. On January 27, 2009, Block at Ballard II, LLC 
purchased the Property from Bridge Group II, LLC and is currently in the process of finalizing a 
Consent Decree with the Washington State Department of Ecology. This report describes the 
scope of work completed by Sound Environmental Strategies Corporation in the course of the 
remedial investigation, along with our findings and conclusions. 

Specific data gaps that were addressed during this remedial investigation include the current 
environmental quality of the soil and groundwater beneath the Colortech®, Inc. building; the 
extent of polycyclic aromatic hydrocarbon contamination in soil to the north, east, and south of 
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the Property; the magnitude of arsenic-laden slag railroad ballast; and a potential source for the 
arsenic-contaminated groundwater. 

Field activities undertaken during this remedial investigation included: 

• The collection of 10 railroad ballast samples; 
• The advancement of 31 push-probe soil borings to evaluate the extent of soil 

contamination beneath and adjacent to the Property; and 
• The advancement of five hollow-stem auger borings completed as monitoring wells to 

evaluate the extent of soil and groundwater contamination beneath and adjacent to the 
Property. 

Soil and groundwater samples were collected from the borings and monitoring wells and 
submitted to the laboratory for analysis of polycyclic aromatic hydrocarbons and metals. 
Polycyclic aromatic hydrocarbon soil contamination resulting from the former use of the Property 
as a wooden pipe treatment and storage facility generally appears to be limited to the Property 
and a portion of the Northwest 46th Street right-of-way. Soil in the vicinity of the former wood 
treatment operations contains elevated concentrations of carcinogenic polycyclic aromatic 
hydrocarbons. Concentrations of benzo(a)pyrene that exceeded the Model Toxics Control Act 
Method A cleanup level generally were observed at depths between 2.5 and 11.5 feet below 
ground surface and were confined to the fill layer beneath the Property and a portion of the 
Northwest 46th Street right-of-way. The equivalent carcinogenic polycyclic aromatic 
hydrocarbon exceedances at each location were correlative with the detection of 
benzo(a)pyrene. Groundwater was not impacted by carcinogenic polycyclic aromatic 
hydrocarbons. 

Concentrations of arsenic detected in soil samples collected from within the rights-of-way and 
along the former Burlington Northern-Santa Fe railroad are likely a result of regional impacts 
and do not appear to be associated with activities conducted on the Property. Concentrations of 
arsenic exceeded the Model Toxics Control Act Method A cleanup level in soil on the eastern 
portion of the Property and along the northern Property boundary, although soil concentrations 
generally exceeded the Model Toxics Control Act Method A Cleanup Level by less than 5 
milligrams per kilogram. Two soil samples collected from the southern Property boundary also 
contained elevated arsenic concentrations. 

Concentrations of arsenic in soil and groundwater collected from the North Ballard Interbay 
Northend Manufacturing and Industrial Center area commonly exceed the Model Toxics Control 
Act Method A cleanup level. This is likely a result of the fill materials beneath the Property and 
vicinity and the ballast used in the construction of the railroads. Three of the ballast samples 
contained the highest arsenic concentrations relative to other soil samples collected from the 
Property and surrounding off-Property areas. In addition, arsenic is a common compound used 
in herbicides and is regularly used along roads and railways in an effort to reduce the growth of 
weeds. 

Based on the findings from the investigations conducted by Sound Environmental Strategies 
Corporation between September 2005 and August 2008 and the historical research presented 
in this report, the Site has been defined to include the following criteria: 
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• Extent of polycyclic aromatic hydrocarbon-contaminated soil both on and off of the 
Property associated with the historical use of the Property as a wood pipe treatment 
facility. The off-Property extent of polycyclic aromatic hydrocarbon contamination 
identified in soil borings B47, B54, and B55 are included in the Site definition.  

• Arsenic-contaminated soil beneath the Property. 
• Arsenic-contaminated groundwater beneath the Property. Washington State Department 

of Ecology has determined that the groundwater contamination associated with the 
historical use of the Property is limited to Area A, identified in Figure 11. 

Based on the location of the Property within the Ballard Interbay Northend Manufacturing and 
Industrial Center area, the heavy railroad use in the rights-of-way adjacent to the Property, and 
the absence of historical uses on Property that would have contributed to the local and regional 
arsenic soil and groundwater contamination, the following criteria should be excluded from the 
Site definition. 

• Arsenic in soil beyond the Property boundary. 
• Arsenic in groundwater beyond the Property boundary. 

Using the Site definition described above, a feasibility study was conducted to develop and 
evaluate cleanup action alternatives that would facilitate selection of a final cleanup action at the 
Property in accordance with Chapter 173-340-350(8) through 173-340-370 of the Washington 
Administrative Code. Based on the results of the feasibility study, Cleanup Alternatives 1a, 2b, 
and 2c, which entail installing an impermeable shoring wall, excavating polycyclic aromatic 
hydrocarbon- and arsenic-contaminated soil from within the proposed redevelopment footprint, 
capping contaminated soil beyond the boundaries of the proposed shoring system, and 
monitoring the discharge of arsenic-contaminated water within the building subgrade water 
intrusion control system. A cleanup action plan was prepared in accordance with Chapter 173-
340-380. The cleanup action plan was based on the results of the feasibility study and presents 
the methods proposed to remediate the contaminated soil and groundwater beneath 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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1.0 INTRODUCTION 

Sound Environmental Strategies Corporation (SES) has prepared this Final Remedial Investigation 
Report, Feasibility Study, and Proposed Cleanup Action (RI/FS and PCA) for the former Wesmar 
Company, Inc. (Wesmar) Property located at 1401 & 1451 Northwest 46th Street in Seattle, 
Washington (herein referred to as the Property) on behalf of Bridge Group II, LLC and Block at 
Ballard II, LLC. On January 27, 2009, Block at Ballard II, LLC purchased the Property from Bridge 
Group II, LLC (herein referred to as Agreed Order Signatory). This RI/FS and PCA was prepared 
for submittal to the Washington State Department of Ecology (Ecology), and it was developed to 
meet the general requirements of a remedial investigation as defined in the Model Toxics Control 
Act (MTCA), Chapter 70.105D of the Revised Code of Washington (RCW), as implemented by the 
MTCA Cleanup Regulation, Chapter 173-340 of the Washington Administrative Code (WAC). This 
RI/FS and PCA has been prepared in accordance with Ecology’s formal cleanup administrative 
mechanism; it is submitted in conformance with the Ecology Agreed Order No. DE 3812 between 
the Agreed Order Signatory and Ecology and to accompany the Consent Decree between Block at 
Ballard II LLC and Ecology. 

The results of preliminary subsurface investigations conducted on the Property indicated that 
polycyclic aromatic hydrocarbon (PAH)-contaminated soil and arsenic-contaminated soil and 
groundwater are present beneath the Property and in the adjacent rights-of-way (ROWs) to the 
east and south of the Property. SES conducted the latest phase of the RI on the Property and 
within the adjacent ROWs in November and December 2007 and in April, June, and August 2008 
in accordance with the Remedial Investigation Work Plan, Former Wesmar Property, 1401 & 1451 
Northwest 46th Street, Seattle, Washington dated November 21, 2007 (RIWP) and the 
Supplemental Remedial Investigation Work Plan, Former Wesmar Property, 1401 & 1451 
Northwest 46th Street, Seattle, Washington, dated May 22, 2008 (SES 2007g). The results of work 
conducted on the Property are summarized herein.  

1.1 DOCUMENT PURPOSE AND OBJECTIVES 
The purpose of this RI/FS and PCA is to present historical information regarding the former use of 
the Property and surrounding parcels, summarize the information obtained during the review of 
historical information and during previous subsurface investigations conducted on the Property, 
present the findings of the Remedial Investigation (RI) conducted in November and December 
2007 and in April, June, and August 2008. In addition, this report describes the Site Conceptual 
Model (SCM) and presents the results of the Feasibility Study (FS) conducted for the Property in 
order to enable the most appropriate remedial technologies to be evaluated and to allow 
redevelopment of the Property to a more beneficial land use, as described in the Proposed 
Cleanup Action (PCA).  

To accomplish this purpose, SES assembled and reviewed the readily available information for the 
Property. This report includes: 

• A summary of the land use history of the Property and vicinity; 
• A summary of the geology and hydrogeology of the Property and vicinity; 
• A summary of previous investigations conducted on the Property; 
• A description of the activities conducted as part of the RI and a summary of the findings; 
• A description of the SCM that identifies source areas, defines the nature and extent of 

contamination, and evaluates mechanisms that preferentially support chemical migration;  
• Figures and tables illustrating the contaminant distribution beneath the Property and 

vicinity; 
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• Evaluation of several remedial methods and technologies to identify the most feasible 
remedial alternatives to clean up the Property consistent with MTCA; and 

• Details for the implementation of the selected remedial alternatives in the PCA. 

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 276830-3245) that 
covers approximately 102,132 square feet (2.34 acres) of land. The Property is listed as 
1401 & 1451 Northwest 46th Street and is located approximately 5 miles northwest of 
downtown Seattle, Washington (Figure 1).  

Wesmar, a chemical distributor specializing in cleaners, sanitizers, and water treatment 
compounds, was the most recent occupant of the western portion of the Property. In 
addition, the eastern portion of the Property was recently occupied by Colortech®, Inc. 
(Colortech), a company that provided coating services for metals and metal-formed 
products. The Property currently is occupied by two vacant, single-story, slab-on-grade 
buildings that were constructed in 1906 and 1957, respectively. The floor grade of the 
buildings lies approximately 8 to 10 feet below the surrounding street grade. 

A wastewater sump is located on the southern portion of the former Wesmar building. The 
wastewater sump is tied into the on-Property stormwater system and eventually ties in to 
the 96-inch-diameter combined sewer main located within 14th Avenue Northwest (Figure 
2). The wastewater sump did not appear to be frequently used as part of the Wesmar 
operations.  

The Property is scheduled to undergo redevelopment to a multi-story, mixed-use 
commercial/retail complex. Redevelopment plans involve construction of a subsurface 
parking lot to an approximate depth of 20 feet below the surrounding street surface grade. 

The Property is located within the Ballard Interbay Northend Manufacturing and Industrial 
Center (BINMIC) area, an approximately 971-acre area incorporating waterfront and 
uplands northwest of downtown Seattle (Photographs 1 through 15). The BINMIC area is 
well known as a region with significant environmental issues as a result of the various 
historical industrial operations that were conducted in the area. The BINMIC boundaries are 
designated by Northwest Market Street and Northwest Leary Way in Ballard to the north; 
Third Avenue Northwest and Third Avenue West to the east; the Chittenden Locks and 
Magnolia to the west; and Dravus Street to the south. The Property is located within the 
North BINMIC area, which is zoned general industrial or industrial buffer and includes such 
maritime businesses as commercial fishing, ship repair and boatyards, metal fabricators, 
print shops, warehousing, and storage. In the vicinity of the Property, retail stores, office 
buildings, service providers, and commercial properties are prominent tenants. In addition 
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to industrial applications, several single-family homes and apartment buildings are located 
near the northern boundary of the North BINMIC area.  

2.1.2 Adjoining Properties 
Development on and in the vicinity of the Property is primarily industrial. Uses of nearby 
parcels at the time this report was prepared are summarized below. 

• North. Northwest 46th Street, a City of Seattle ROW, bounds the Property to the 
north. General Disposal formerly occupied the land beyond Northwest 46th Street; 
the parcels have recently been redeveloped and are occupied by a commercial 
office building and retail stores (BBI Property).  

• South. Northwest 45th Street, a City of Seattle ROW, provides the southern 
Property boundary, along which runs an active rail line. The Rolls Royce Naval 
Marine and the Seattle Community College Maritime Training Center occupy the 
parcels across Northwest 45th Street.  

• East. The eastern Property boundary is provided by 14th Avenue Northwest, a City 
of Seattle ROW. Bowman Refrigeration and warehouses occupy the land across 
14th Avenue Northwest.  

• West. The Property is bounded to the west by 15th Avenue Northwest, a City of 
Seattle ROW. The Lake Union Boat Repair lies to the west of the Property across 
15th Avenue Northwest; that parcel was formerly occupied by a bulk storage tank 
facility used to store organic oils associated with the Lyle E. Branchflower fat 
extraction plant. 

2.1.3 Adjoining Utilities 
A 96-inch-diameter sewer main and a 54-inch-diameter sewer main are located beneath 
the 14th Avenue Northwest and the Northwest 45th Street ROWs, respectively (Figure 2). 
The top of the sewer main within 14th Avenue Northwest is located approximately 16 feet 
below ground surface (bgs), and the top of the sewer main within Northwest 45th Street is 
located approximately 5 feet bgs.  

A natural gas line, which is approximately 36 inches bgs, runs along Northwest 46th Street, 
approximately 20 feet north of the Property boundary. A sanitary sewer line, which is 
located approximately 10 feet north of the gas line, is approximately 9.75 feet bgs and runs 
along the center line of the Northwest 46th Street ROW. A water line, which is located 
approximately 10 feet north of the sanitary sewer line along the north side of Northwest 
46th Street, is approximately 4 feet bgs.  

The utilities surrounding the Property are presented in plan view and as a cross section in 
Figure 2. 

2.2 PROPERTY LAND USE HISTORY 
The Property lies approximately 175 feet north of the Lake Washington Ship Canal. The Property 
has been used for heavy industrial operations since the early 1900s (Photographs 1 through 3). 
Historical activities include the use of the Property as a wooden pipe manufacturing facility, 
cannery, plastic products manufacturing facility, and a chemical product manufacturer/distributor 
(Wesmar). A more detailed description of historical Property use is provided in Sections 2.2.1 and 
2.2.2. 
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2.2.1 Washington State Archives 
Washington State Archives records were reviewed as part of the RI in order to provide an 
evaluation of historical land use practices on and surrounding the Property. 

The Former Wesmar Property 

In 1902, a stove-heated, single-family residence was constructed on the western portion of 
the Property. By 1906, the Continental Pipe Manufacturing Co. factory (Photograph 1; 
Appendix A) and the City Electric Light and Water Works operated on the Property. The 
building was remodeled in 1937, and an addition to the factory was constructed in 1946, at 
which time the facility was operated by the Durabilt Luggage Co. (Photograph 2). In 1957, 
the Pacific Plastics Co. (Photograph 3) constructed a factory equipped with two 4,000-
gallon underground storage tanks on the easternmost portion of the Property (Appendix A). 
The City of Seattle purchased the 1902-vintage single-family residence in 1957, and in 
1958, the structure was demolished. According to archived records, a second addition was 
constructed on the western portion of the luggage company in 1958. This addition likely 
was constructed over the footprint of the former single-family residence. 

Surrounding Parcels 

A description of records on file regarding the parcels adjacent to the subject Property 
follows, and a summary of the findings is presented in Figure 3 and Table 1. 

• North. Archived records indicated that several factories constructed between 1937 
and 1960 operated on the parcels directly north of the Property. The factories were 
owned and operated by Olympian Stone Company, General Disposal Company, 
and Northwest Wool Co. A power station, paint manufacturing facility, automobile 
repair facility, the Ballard Bridge Auto Wrecking Co., and Joe’s Iron and Metal 
operated farther to the north across Northwest Ballard Way. Magnolia Milling 
Company, a fertilizer producer, operated across Northwest Ballard Way to the 
north-northeast of the Property. 

• South. The Pacific Fishing and Trading Co. occupies the parcels across Northwest 
45th Street to the south of the Property. The Wayland Mill Co., Seattle Cedar 
Manufacturing Co., and Ballard Manufacturing Co./J.W. McDonnell Shingle Mill and 
Lumber Mill (Photographs 4 through 7) operated on the parcels across Shilshole 
Avenue Northwest to the southwest from 1906 through at least the 1960s. The 
Commercial Marine Construction Co. and Pioneer Sand and Gravel occupied the 
parcel to the southeast of the Property across Northwest 45th Street.  

• East. The Northwest Bolt and Nut Co. (Photograph 8), which was equipped with 
several warehouses and factories constructed between 1928 and 1942, operated 
on the parcels across 14th Avenue Northwest to the east of the Property. A 
Burlington Northern Santa Fe (BNSF) rail line runs along the eastern boundary of 
the Northwest Bolt and Nut Co., and Seattle Boiler Works occupied the parcel to the 
east of the rail line. The North Coast Tanning Co. and the Superior Biscuit Co. 
operated to the northeast of the Property across Northwest 46th Street. 

• West. A 1906-vintage store and 1946-vintage storage facility operated on the 
parcel across 15th Avenue Northwest, and several single-family residences 
constructed between 1891 and 1902 occupied the parcels west of the store and 
northwest of the Property. As discussed above, the Wayland Mill Co. and the 
Seattle Cedar Manufacturing Co. (Photographs 10 and 11) operated on the parcels 
across Shilshole Avenue Northwest. 
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2.2.2 Historical Maps 
The following is a summary of our observations of the information provided in historical 
maps, including Sanborn Fire Insurance maps dated 1905, 1917, 1950, and 1968 (Figures 
4 and 5, Table 1, and Appendix B); historical topographic maps dated 1894, 1897, and 
1908 (Appendix C); City of Seattle sewer maps dated 1903 and 1913 (Appendix C); and a 
Bird’s Eye View map of the City of Seattle published in 1891(Appendix C). 

• 1891 through 1903. Several maps included in our review indicated that the 
shoreline of Salmon Bay was located along the southern Property boundary and 
covered the southeastern corner of the Property, which would suggest that the 
original elevations of portions of the Property were approximately 0 to 5.5 feet 
above mean sea level (MSL), or 10.0 to 15.5 feet above MSL according to 
NAVD88.  

In addition, the maps for this period indicate the presence of an electric street car line that 
ran along the eastern Property boundary in the 1890s and early 1900s. Further review 
suggested that an electric street car ran along Northwest 47th Street, or one block north of 
the Property (Appendix C). However, evidence of the former roadway was apparent in 
borings B47, B54, and B55 at 11.5 feet bgs, at which depth a 6-inch to 1-foot thick layer of 
silt exhibiting a moderate creosote odor was observed. 

• 1903 through 1913. A sewer map prepared by the City of Seattle in 1903 indicated 
the presence of both the previous shoreline (pre-1903) and the existing parcels. It is 
apparent that the Property and vicinity was regraded in order to bring the surface 
elevation above the water level of Salmon Bay (Figure 2). By 1905, the former 
Wesmar building had been constructed on the 1903-vintage grade, which is the 
existing on-Property grade beneath the building slab. At that time, the Property, 
streets, and the parcel to the south were located on a similar elevation, and 
operations on the Property and the parcel to the south appeared interrelated (Figure 
4). In addition, the 1905-vintage dip tank was visible on the central portion of the 
Property. Because the dip tank did not appear to be located belowground, it would 
have been at an elevation of approximately 22 feet above MSL (NAVD88). 

• 1913 through Present. According to records on file at the Seattle Department of 
Planning and Development (DPD), additional regrading of the Property and vicinity 
occurred in 1913, at which time the streets were brought to their existing grade 
(Figure 2). Approximately 9 feet of fill was deposited to raise the grade of Northwest 
45th Street and Northwest 46th Street, as well as the side streets, above the floor 
slab grade of the 1905-vintage building on the Property. 

The Pacific Coast Pipe Company’s wooden pipe factory operated on the central and 
western portions of the Property; the eastern portion was occupied by the City of Seattle 
Pipe Storage Yard (Figure 5). The pipe company was equipped with a creosote dip tank, 
dry kiln, two underground storage tanks containing heating oil, and mobile chemical storage 
carts. Single-family residences occupied the parcel across Northwest 46th Street to the 
northwest, a paint shop operated directly north, and the West Coast Iron Works occupied 
the parcel across Northwest 46th Street to the northeast. Single-family residences occupied 
the parcel to the west across 15th Avenue Northwest, and Ballard Drop Forge Co. operated 
on the parcel across 14th Avenue Northwest to the east. A railroad ran along Northwest 45th 
Street, and the land directly across Northwest 45th Street appeared vacant. Phoenix 
Shingle Company’s cedar shingle mill operated on the parcel located to the south of 
Shilshole Avenue Northwest. 
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• 1950. The Property was occupied by R.D. Bodle Fruit and Vegetable Cannery and 
was heated by a steam furnace, the fuel for which was provided by heating oil. The 
land formerly occupied by the City of Seattle was vacant. A concrete products 
factory operated on the parcel to the north of the subject Property and was 
equipped with lime and cement storage, manufacturing, drying, and curing facilities. 
Single-family residences were located adjacent to the west of the concrete factory, 
and a cabinet shop was located adjacent to the east. An office occupied the parcel 
across Northwest 45th Street to the southeast of the Property, and Phoenix Shingle 
Company remained across Shilshole Avenue Northwest. Across 14th Avenue 
Northwest was the Northwest Bolt and Nut Company, which was equipped with bolt 
bending and dipping facilities. An organic oil bulk storage facility occupied the parcel 
across 15th Avenue Northwest. 

• 1968. The Property was occupied by a shoe warehouse, fiberglass product 
manufacturing facility, and the Union Paper Box manufacturing company. The 
structures to the north of the Property were primarily vacant, although a boiler 
house, single-family residence, truck repair facility, and a restaurant appeared to be 
in operation. An organic oil storage/bulk fuel facility was located across 15th Avenue 
Northwest to the west of the Property, and a research lab and welding facility was 
located to the south. No information was available regarding operations on the 
parcel across 14th Avenue Northwest to the east. 

2.2.3 Chain of Title 
In 1889, the ROWs surrounding the Property, including Northwest 45th Street, Northwest 
46th Street, 14th Avenue Northwest, and 15th Avenue Northwest were dedicated to the use 
of the public. The City of Seattle currently retains ownership of the surrounding ROWs. The 
dedication is included with this report as Appendix D. 

2.2.4 Summary 
Based on information reviewed in the course of this investigation, it appears that the 
original grade of the Property was approximately 11.5 feet below the current surrounding 
street grade. By 1889, the ROWs surrounding the Property had been deeded to the City of 
Seattle. By 1903, the grade of the Property and surrounding streets had been raised to the 
current foundation grade of the former Wesmar Building, which was constructed in 1905, 
when Pacific Coast Pipe Co. and City Electric Light and Waterworks occupied the Property. 
The surrounding streets were raised to their current elevation during a subsequent 
regrading event that occurred in 1913. In 1917, the eastern portion of the Property was 
used for the storage of pipes treated by the Pacific Coast Pipe Co. The pipe treatment 
facility appeared to operate on the Property until 1947, when Durabilt Luggage Co. 
constructed the former ColorTech building, and in 1950, R.D. Bodle Fruit and Vegetable 
Cannery operated on the Property. The most recent occupants, Wesmar and Colortech, 
occupied the Property between 1979 and 2007. 

2.3 ENVIRONMENTAL SETTING 
2.3.1 Land Use  
As discussed above, the Property is located within the North BINMIC area, and land use on 
the Property and surrounding parcels is primarily industrial. Additionally, there are several 
retail stores, office buildings, and other commercial uses within BINMIC, the majority of 
which are located in the vicinity of Northwest Leary Way to the north of the Property (Floyd 
Snider McCarthy 2003).  
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Although a small number of residential properties are located within the north BINMIC area, 
the subject 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. 

The Property is scheduled to undergo redevelopment to a multi-story, mixed-use 
commercial/retail complex. Redevelopment plans involve construction of a subsurface 
parking garage to an approximate depth of 20 feet below the surrounding street-surface 
grade. Slated improvements also include public open space on the southwest corner of 
Property within the Lake Washington Ship Canal waterway setback and improvements to 
the public ROWs, including new sidewalks, trees, improved lighting, and upgrades to the 
Burke-Gilman Trail. 

2.3.2 Topography  
The Property slopes gently toward the Lake Washington Ship Canal, which is located 
approximately one block to the south of the Property. Street grade elevations are between 
25 feet (Northwest 45th Street) and 30 feet (Northwest 46th Street) according to NAVD 
1988. The Property interior is located approximately 8 to 10 feet below the surrounding 
street grade (Photographs 2 and 4).  

2.3.3 Meteorology  
The climate of the 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 
(http://www.weather.com/weather/wxclimatology/monthly/USWA0395). 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. 

2.3.4 Groundwater Use  
No active production wells are located within the North BINMIC area, and groundwater use 
is generally limited to non-potable emergency and industrial supply wells. According to 173-
Chapter 340-720 WAC, “Groundwater cleanup levels shall be based on estimates of the 
highest beneficial use and the reasonable maximum exposure expected to occur under 
both current and future site conditions.” The highest beneficial use of regional shallow 
groundwater and groundwater beneath the Property has, therefore, been identified in the 
BINMIC Hydrogeological and Environmental Settings Report (Floyd Snider McCarthy 2003) 
as surface water discharge. However, Ecology has determined that the Site groundwater is 
a potential future source of drinking water because it may be hydrologically connected to 
the Lake Washington Ship Canal, which is designated as domestic water according to 
WAC 173-201A§602. As a result, the MTCA Method A cleanup levels for groundwater 
(Chapter 173-340-720) are proposed as the Site-specific cleanup levels. 

2.3.5 Environmental Quality of Regional Soil and Groundwater 
By 1896, Ballard was known as the “Shingle Mill Capital of the World.” Archived records for 
the area and historical photographs taken in the early 1900s (Photographs 4 through 7 and 
10 through 12) suggest that much of the area was occupied by railroad lines and industrial 
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facilities, which included cedar shingle mills, lumber factories, wood treatment facilities, and 
metal works. By-products of such extensive railroad use and industrial activities included 
contamination of soil and groundwater by metals, PAHs, and petroleum hydrocarbons. In 
addition, the use of fill material, of unknown origin, to bring the Property and surrounding 
streets up to their current grade may have contained these contaminants.  

The environmental quality of soil and groundwater within the North BINMIC area has been 
evaluated in the BINMIC Hydrogeological and Environmental Settings Report (Floyd Snider 
McCarthy 2003). According to the report, the most commonly encountered contaminants 
include petroleum hydrocarbons, PAHs, volatile organic compounds (VOCs), and heavy 
metals. It should be noted that the BINMIC report excluded any data collected from facilities 
owned and operated by BNSF. Data relating to the Property is summarized below. 

2.3.5.1 Environmental Quality of Groundwater 

Shallow groundwater in the North BINMIC Area is generally encountered between 2 and 20 
feet bgs within the near-surface fill material, much of which has been negatively impacted 
by historical and on-going industrial activities. Vashon Till serves as a confining layer 
beneath the fill, and it reduces the downward migration of contaminated groundwater. In 
addition, groundwater within the North BINMIC area is not currently used as a drinking 
water source or for industrial purposes. Concentrations of contaminants commonly 
encountered within the shallow groundwater of the North BINMIC area and applicable to 
this RI are summarized below. 

Aromatic Hydrocarbons. The average concentrations of PAHs detected in groundwater 
within the North BINMIC area ranged from 0.08 micrograms per liter (µg/L) to 35 µg/L 
(Floyd Snider McCarthy 2003). 

Petroleum hydrocarbons as gasoline ranged in average concentration from 7,474 µg/L to 
nearly 100,000 µg/L and petroleum hydrocarbons as diesel ranged from 292 µg/L to more 
than 19,000 µg/L (Floyd Snider McCarthy 2003).  

Heavy Metals. According to the BINMIC guidance document, average concentrations of 
arsenic in shallow groundwater ranged from 3 µg/L to 160 µg/L (Floyd Snider McCarthy 
2003). As stated previously, data included in the BINMIC report excluded any data 
collected from facilities owned and operated by BNSF. 

2.3.5.2 Environmental Quality of Soil 

The near-shore areas within the North BINMIC area, which include the Property, were filled 
with materials generally derived from anthropogenic sources. Near-surface soil in the area 
has been widely impacted by historical activities; contaminants commonly identified within 
the fill and shallow native soil are described below.  

Aromatic Hydrocarbons. For the purposes of this discussion, aromatic hydrocarbons 
include both PAHs and petroleum hydrocarbons as gasoline, diesel, and oil.  

The average concentrations of PAHs detected in near-surface soil at locations within the 
North BINMIC area ranged from 0.10 milligrams per kilogram (mg/kg) to 116 mg/kg. 
Sources of PAHs, which are among the most prevalent contaminants within the North 
BINMIC Area, frequently result from the use of fill material during the Ballard regrade 
activities, treated wood processing and storage, and creosote-treated piers and rail ties 
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(Floyd Snider McCarthy 2003). In addition to the sources identified in the BINMIC report, 
other potential sources of PAHs in the BINMIC area may include the use of waste oils 
containing bunker fuel, which is laden with PAHs, for dust suppression on the former 
exposed dirt ROWs, as well as railroad activities incorporating the use of bunker oils to fuel 
train engines. 

Petroleum hydrocarbons as gasoline ranged in average concentration from 285 mg/kg to 
more than 44,000 mg/kg; petroleum hydrocarbons as diesel ranged from 267 mg/kg to 
nearly 5,000 mg/kg. Sources of petroleum hydrocarbon contamination include underground 
heating oil tanks, maintenance and other activities conducted along rail lines, and vehicle 
maintenance (Floyd Snider McCarthy 2003). In addition to the sources identified in the 
BINMIC report, other potential sources of petroleum hydrocarbons in the BINMIC area 
include the use of waste oil for dust suppression on the formerly exposed ROWs and 
railroad activities, including the use of bunker oils to train engines. 

Heavy Metals. Arsenic has been identified as a COC for the former Wesmar property, and 
according to the BINMIC guidance document, average concentrations of arsenic in near-
surface soil ranged from 7 mg/kg to 116 mg/kg (Floyd Snider McCarthy 2003). Although the 
source for the arsenic contamination was not discussed in the BINMIC report, likely 
sources include fill materials, American Smelting and Refining Company (ASARCO) slag 
used in railroad ballast, and the use of arsenic-containing herbicides along the rail lines and 
roads in the area. Further discussion of potential arsenic sources is included in Section 4.2. 

2.4 GEOLOGIC AND HYDROGEOLOGIC SETTING 
2.4.1 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 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, perched groundwater is frequently encountered within the fill 
deposits. Native soil consisting of stiff to loose silt and fine sand layers with occasional clay 
and peat layers underlies the fill materials. The uppermost soil underlying the fill is 
described as Holocene Depression Fillings, 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); regional geologic maps show the 
VRO is absent or very thin in the area of the former Wesmar Property, and the Holocene 
deposits rest directly on top of the VGT. A more complete description of the regional 
geology is available in the BINMIC Hydrogeological and Environmental Settings Report 
(Floyd Snider McCarthy 2003). 

2.4.2 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 the Ship Canal and Salmon Bay, although 
vertical movement is limited due to the dense VGT and Lawton Clay confining layers that 
are located beneath the first water-bearing interval. The general regional groundwater flow 
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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). 

2.4.3 Property Geology 
The shallow subsurface geology at the former Wesmar Property is primarily comprised of 
two distinct geological units. The uppermost unit consists of anthropogenic fill materials 
from ground surface to depths of 12 to 16 feet around the edges of the Property, or at an 
elevation of approximately 10 to 14 feet (according to NAVD 1988). The thickness and 
depth of fill is depicted on cross-sections A-A’, B-B’, C-C’, D-D’, and E-E’ (Figures 2, 6, and 
6a through 6d, respectively). The fill is comprised of a wide range of grain sizes and 
materials, but generally consists of a sand-silt mixture with abundant wood and construction 
debris. A relatively uniform and laterally extensive layer of silt with fine sand unit underlies 
the fill. This unit has been interpreted to be native deposits, and it is classified as VGT, 
although it may consist of some less consolidated Holocene deposits. This material 
extends from approximately 10 to 5 feet above MSL. Dense to very dense silts, sands, and 
clays are found from approximately Elevation 5.0 feet to the maximum depth explored 
Elevation -30.5 feet. This appears to be glacial till material believed to be from the Pre-
Vashon glaciation period. It consists of silty sand primarily at the upper interface and 
grades discontinuously to clay and silt at the planned excavation depth (SES 2008b). As 
stated in Section 2.2.2, the elevation of the fill/native interface on the Property and in the 
surrounding ROWs is generally consistent with the grade elevations identified in the 1903 
historical information (Appendix C). 

2.4.4 Property Hydrogeology 
SES advanced 62 borings (B01 through B62) on and around the former Wesmar Property 
between September 29, 2005, and August 1, 2008 (Figure 6) (Appendix E). Seventeen of 
these borings—B06 through B08, B10 through B12, B17, B19, B22, B24, B25, B27, B46, 
B49, and B50—were converted to groundwater monitoring wells (MW01 through MW17, 
respectively). Four monitoring wells installed by SES to evaluate groundwater associated 
with the BBI property by others (MW01 [BB1] through MW04 [BB1]) are located across 
Northwest 46th Street on the north-adjacent parcel. Monitoring of the wells has been 
conducted since they were constructed between September 2005 and November 2007. 
Depths to groundwater range from approximately 0 to 9 feet bgs across the Property, with 
greater depths observed in wells installed around the perimeter of the Property. Table 2 
provides the most recent depth-to-groundwater measurements, which were collected on 
December 6, 7, and 14, 2007.  

Based upon the groundwater elevation data and inference from topography, local drainage 
patterns, and surface water flow, it appears that shallow groundwater in the vicinity of the 
Property generally flows in a southerly direction with some local variations toward sewer 
lines and other subsurface features that may provide preferential pathways. For instance, 
groundwater beneath the eastern portion of the Property flows toward the 96-inch-diameter 
combined sewer, which acts as a hydrogeologic depression located beneath 14th Avenue 
Northwest. Figure 7 depicts interpreted groundwater elevation contours, although the 
localized mound in shallow groundwater at well MW09 in the southeast corner of the 
Property has been excluded from the groundwater contour map. Groundwater surfaces 
near MW09 in the street in the form of a seep. According to former occupants of the 
Property, perennial groundwater seepage has been observed over the past 25 years near 
the southeastern corner of the Property. Seep water currently flows northward from the 
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seep into an adjacent catch basin at an estimated rate of approximately 22 gallons per 
minute. The seep locally affects the potentiometric surface of the on-Property groundwater 
by creating a groundwater mound in the potentiometric surface and causing groundwater in 
its immediate vicinity to flow north toward the center of the Property. In general, however, 
groundwater flows in a southerly direction toward the Lake Washington Ship Canal.  

The groundwater seep has been evaluated in some detail since Fall 2006. Specific 
conductance, major ions (calcium, magnesium, sodium, potassium, and chloride), iron, and 
manganese concentrations in the seep are substantially lower than background 
concentrations in groundwater. In addition, the temperature of the seep (12.3 degrees 
Celsius [°C] on October 10, 2006) was several degrees colder than groundwater 
temperatures measured on the same day (15 to 18 °C). The average air temperature in 
Seattle on October 10, 2006, was 12.2° C, identical to that of the seep, and the seep water 
contains elevated concentrations of dissolved oxygen (DO) relative to DO concentrations in 
groundwater. The laboratory and field data collected on the seep water suggests that the 
source of the seep water may be a leaking water line. Such a water line leak could be 
causing the seep, and it potentially could be assimilating compounds from the nearby 
sewer line. On behalf of the Property owner, SES has requested that the City of Seattle 
evaluate and control this water source. 

2.5 PREVIOUS INVESTIGATIONS  
In 2005 and 2006, SES conducted a series of preliminary subsurface investigations on the 
Property and within the adjacent ROWs, as described below.  

2.5.1 Summary of Subsurface Investigations 
Three subsurface investigations have been conducted at the Property and its vicinity since 
2005. The locations of soil borings, monitoring wells, and other Property features are shown 
on Figure 6. The soil and groundwater analytical results are summarized in Figures 8, 8a, 
9, and 10 and in Tables 2 through 6. For evaluation purposes, those concentrations that 
exceed the current MTCA Method A cleanup levels for soil and groundwater are presented 
in bold red font. The remainder of this report includes references to cleanup levels; unless 
otherwise specified, these refer to the MTCA Method A Cleanup Levels for Unrestricted 
Land Use for soil and MTCA Method A Cleanup Levels for Groundwater 

2.5.1.1 2005 Subsurface Investigation 

In September 2005, Bridge Group II, LLC requested that SES conduct a limited subsurface 
investigation of the Property as part of their due diligence. SES oversaw the installation of 
five push-probe soil borings (B01 through B05) on September 29, 2005. Borings were 
advanced to depths between 6 and 15 feet bgs, and soil and water samples collected from 
the borings were tested for the presence of VOCs, PAHs, diesel-range petroleum 
hydrocarbons (DRPH), and metals. 

Groundwater Results. Benzo(a)pyrene did not exceed the cleanup level in any of the 
groundwater samples submitted for analysis (Table 2). DRPH exceeded the cleanup level 
in the groundwater sample collected from boring B03. The sample was rerun with a silica 
gel cleanup, after which the concentration of DRPH dropped to below the cleanup level. 
Groundwater collected from each of the borings contained elevated concentrations of 
arsenic, chromium, and/or lead; however, it should be noted that the groundwater data is 
considered qualitative because of the use of push-probe technology. 
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Soil Results. Concentrations of carcinogenic PAHs (cPAHs), including benzo(a)pyrene, 
exceeded the cleanup level in soil samples collected from borings B01, B04, and B05, 
which were advanced on the eastern and southern portions of the Property to depths 
between 5.5 and 15 feet bgs (Figure 8 and Table 3). The concentration of arsenic in the soil 
sample collected from B04 also exceeded the cleanup level (Figure 9 and Table 4). VOCs 
were not detected in any of the samples submitted for analysis (Table 5).  

2.5.1.2 2006 Subsurface Investigations 

Two supplemental subsurface investigations were conducted at the Property and its vicinity 
in September and October 2006 to evaluate the horizontal and vertical extent of 
contamination identified in soil and groundwater beneath the Property, specifically the 
source, nature, and extent of elevated arsenic and PAH concentrations in soil and 
groundwater beneath the Property and in the vicinity of former railways located on and 
adjacent to the Property. These investigations included the construction of groundwater 
monitoring wells in order to compare sampling results with those of the earlier push-probe 
sampling event.  

On September 6 through 12, 2006, SES oversaw the advancement of 16 soil borings (B06 
through B21) at the Property using a combination of hollow-stem auger (HSA) and direct-
push drilling technologies. Soil borings were advanced to depths between 5 and 30 feet 
bgs, and eight of the borings were completed as monitoring wells (B06 [MW01], B07 
[MW02], B08 [MW03], B10 [MW04], B11 [MW05], B12 [MW06], B17 [MW07], and B19 
[MW08]). Soil and groundwater samples were analyzed for the presence of petroleum 
hydrocarbons, VOCs, PAHs, pentachlorophenol (PCP), and metals. 

On November 17, 2006, SES oversaw the advancement of four soil borings (B22 through 
B25) within the ROW using a combination of HSA and direct-push drilling technologies. Soil 
borings were advanced to depths between 12 and 24 feet bgs, and three of the borings 
were completed as monitoring wells (B22 [MW09], B24 [MW10], and B25 [MW11]). In 
addition, a near-surface-grade sample of railroad ballast was collected. Soil and 
groundwater samples were analyzed for the presence of petroleum hydrocarbons, VOCs, 
PAHs, and metals. 

Groundwater Results. Groundwater monitoring was conducted for the Property to provide 
Ecology with supplemental data in order to facilitate their technical review of the Property 
as part of the formal cleanup process. Groundwater monitoring was conducted in 
September 2006, October 2006, November 2006, and June 2007. Results of the 
groundwater monitoring events suggest that arsenic is the primary COC in groundwater 
(Table 2). The highest concentrations of arsenic were detected in groundwater samples 
collected from MW07, which was advanced in the 14th Avenue Northwest ROW in an 
inferred cross-gradient location relative to the Property. However, total and dissolved 
arsenic concentrations above the cleanup level were detected in 11 monitoring wells 
associated with the Property (MW01 [BB1], MW02 [BB1], MW04 [BB1], MW01, MW03 
through MW08, and MW11; Table 2 and Figure 10).  

Concentrations of benzene and DRPH exceeded their respective cleanup levels in 
groundwater collected from MW08 only during the first sampling event (September 20, 
2006), and only one PAH constituent, naphthalene, was detected above the MTCA Method 
A Cleanup Level in groundwater collected from MW08 during the June 13, 2007 sampling 
event. No carcinogenic PAHs were detected in any of the groundwater samples submitted 
for analysis (SES 2006a). 
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Soil Results. Soil samples that contained concentrations of potential COCs in excess of 
their respective cleanup levels generally were collected from within the fill layer underlying 
the Property. Concentrations of PAHs, including benzo(a)pyrene, exceeded the cleanup 
level in soil samples collected from borings B08, B12, B14, B16, B17, B19, B20, and B21, 
which were advanced on the eastern two-thirds of the Property in the vicinity of the former 
wood treatment operations (Figures 4, 5, 8, 8a, and Table 3). The concentrations of arsenic 
in soil samples collected from B08 and B17, which were advanced on the southern and 
eastern Property boundaries, were slightly elevated relative to the MTCA Method A cleanup 
level (Table 4). Concentrations of benzene and trichloroethene were detected above their 
respective cleanup levels only in soil collected from B16 (Table 5), which was advanced 
east of the former dip tank identified in the 1905 Sanborn Fire Insurance Map (Figure 4 and 
Appendix B). PCP was not detected in any of the samples submitted for analysis. 

Both arsenic and lead were detected at concentrations above their respective cleanup 
levels in the off-Property railroad ballast sample (Table 4). 

2.6 CHEMICALS OF POTENTIAL CONCERN 
Based on the investigations conducted to date and review of land use history, petroleum 
hydrocarbons, PAHs, arsenic, lead, VOCs, PCP, and polychlorinated biphenyls (PCBs) were 
identified as the chemicals of potential concern for the Property. Although no detectable 
concentrations of PCP were observed in any of the soil or groundwater samples submitted for 
analysis during previous subsurface investigations, the presence of PCP and PCB contamination 
beneath the former ColorTech building remained unknown prior to conducting the RI. 

2.7 MEDIA OF CONCERN 
Soil and groundwater are the two media of concern at the Property. Vapor is not considered a 
medium of concern because future land use will involve excavation of on-Property soil to a depth of 
approximately 20 feet below current street grade. 

2.8 DATA GAPS 
Prior to conducting the RI, several data gaps with respect to the origin and distribution of the COCs 
in soil and groundwater that existed at the Property were identified, including: 

• Current environmental quality of the soil beneath the Colortech building. Until 
recently, the Colortech building, which is located on the eastern portion of the Property, was 
not accessible for drilling. According to Sanborn Fire Insurance Maps (Figures 4 and 5; 
Appendix B), that portion of the Property was used to dry and store the treated wooden 
pipes produced by the Pacific Coast Pipe Co. 

• Extent of on-Property PAH contamination to the north, east, and south. Soil collected 
from the northernmost on-Property boring (B21), easternmost on-Property boring (B17), 
and three of the southernmost on-Property borings (B01, B08, and B12) contained 
concentrations of cPAHs that exceed the cleanup level.  

• Potential source for arsenic-contaminated groundwater. The high concentrations of 
arsenic observed in groundwater collected from the southeast portion of the Property could 
suggest the presence of a nearby source in soil. Based on available soil data, such a 
source has not yet been clearly identified. 

• Magnitude of arsenic-laden slag railroad ballast and/or windblown deposition of 
arsenic-containing air particulates from ASARCO. The potential for a wind-transported 
and/or mechanically distributed arsenic source has not been fully addressed in previous 
investigations, nor has the arsenic content of the railroad ballast. Furthermore, the historical 
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land use in the immediate vicinity of the Property had not yet been verified, and additional 
arsenic sources may exist. 

3.0 REMEDIAL INVESTIGATION 

SES representatives mobilized to the field on November 19 through 21, November 27, and 
December 6, 7, and 14, 2007; and April 23, June 6, June 17, and August 1, 2008 to conduct the RI 
activities as described in the RIWP (SES 2007g) and the Supplemental RIWP (SES 2008a) per 
review and approval from Ecology. 

3.1 PRE-FIELD ACTIVITIES 
Before sampling activities were conducted, traffic control plans were prepared, street use permits 
were acquired, and public utility locates were conducted. Available utility maps (e.g., side sewer 
cards from DPD, King County Metro, and City of Seattle Engineering Department) also were 
reviewed to identify proposed sample 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.), two drilling contractors (ESN Northwest and Cascade Drilling, Inc.), and 
an Ecology-accredited analytical laboratory (Friedman & Bruya, Inc.). Prior to conducting the 
fieldwork, a Health and Safety Plan was prepared for use during drilling activities. 

3.2 SOIL SAMPLING 
3.2.1 Near-Surface Soil Samples 
Sampling surface soil followed the procedures in the RIWP Sampling and Analysis Plan 
(SAP) (Appendix B of the RIWP, SES 2007g). Sample locations are shown on Figure 6. 
Grab surface soil samples were collected along the former BNSF railroad at depths 
between 0 and 2 feet bgs. Samples were analyzed for arsenic and lead by EPA Method 
200.8.  

Deviations from the RIWP. The following deviations from the RIWP are noted for 
subsurface soil sampling: Additional near-surface soil samples were collected along the 
former railroads in an effort to gain a broader understanding of related arsenic 
contamination, if present (Figure 6). 

3.2.2 Subsurface Soil Samples 
Thirty-six soil borings were advanced on the Property, along the northern and southern 
Property boundaries and within the 14th Avenue ROW (Figure 6). Each of the borings 
described below was advanced using a push-probe drilling, HSA drill rig, or hand auger 
methods to depths of approximately 1 to 30 feet bgs. Soil samples were collected in 
approximate 5-foot intervals using the procedures described in the SAP (SES 2007g) and 
at specific intervals at which PAH exceedances had previously been confirmed (SES 
2008a).  

Relatively undisturbed soil samples were obtained from the borings throughout the 
maximum depths explored. Selected portions of each recovered soil core sample were 
placed in a plastic bag so that the presence or absence of VOCs could be quantified using 
a photoionization detector (PID). Intervals of each recovered soil core sample selected for 
potential laboratory chemical analysis was placed into laboratory-prepared glassware in 
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accordance with United States Environmental Protection Agency (EPA) Method 5035A. 
Subsurface lithology was classified using the Unified Soil Classification System (USCS), 
and boring logs are included in Appendix E. Sampling locations are shown on Figure 6. 

Push-Probe. Thirty-one push-probe soil borings (B26, B28 through B45, and B51 through 
B62; Figure 6) were advanced during the RI. Soil samples collected from within the fill 
material were analyzed for arsenic. Samples collected at the lowest on-Property surface 
grade and immediately below the fill/native interface were submitted for analysis of arsenic 
by EPA Method 200.8 and PAHs by EPA Method 8270C SIM. Any samples that exhibited 
hydrocarbon or creosote staining and/or odor or that resulted in anomalous readings on the 
PID were submitted for analysis of VOCs by EPA Method 8260B, petroleum hydrocarbons 
by Northwest Methods NWTPH-Dx and/or NWTPH-Gx, and PAHs by EPA Method 8270C 
SIM. 

Hollow-Stem Auger. Five HSA soil borings (B27 and B46 through B50; Figure 6) were 
advanced during this investigation and were completed as monitoring wells (MW12 through 
MW16, respectively). At every 5-foot interval, an 18-inch split-spoon sampler containing a 
stainless steel sleeve was driven into the soil. Soil samples collected from within the fill 
material were analyzed for arsenic. Samples collected at the lowest on-Property surface 
grade and immediately below the fill/native interface were submitted for analysis of arsenic 
by EPA Method 200.8 and PAHs by EPA Method 8270C SIM. Any samples that exhibited 
hydrocarbon or creosote staining and/or odor or that resulted in anomalous readings on the 
PID were submitted for analysis of VOCs by EPA Method 8260B, petroleum hydrocarbons 
by Northwest Methods NWTPH-Dx and/or NWTPH-Gx, and PAHs by EPA Method 8270C 
SIM. 

Deviations from the RIWP. The following deviations from the RIWP are noted for 
subsurface soil sampling:  

• The names of borings/monitoring wells were changed according to the order in 
which they were installed. New boring names/locations are presented on Figure 6.  

• Due to the density of the native soil, some of the push-probe soil borings were not 
advanced as deep as initially planned. However, all borings, with the exception of 
those located within the 14th Avenue Northwest ROW, were advanced beyond the 
fill/native interface. 

• Native soil was not encountered within 14th Avenue Northwest due to the presence 
of a 96-inch-diameter sewer line. 

• Two shallow soil borings (B51 and B52) were advanced approximately 10 feet 
south and 10 feet west, respectively, of B42 in an effort to bound the PAH 
contaminated soil identified in that area. 

• One additional push-probe soil boring (B60) was advanced within the Northwest 
46th Street ROW to the north of the Property in an effort to bound the PAH 
contamination observed in B53 and B55. 

• Two additional push-probe soil borings (B61 and B62) were advanced within the 
former Wesmar building once the tenants vacated the premises. The borings were 
advanced to evaluate the environmental quality of soil in the vicinity of B47 along 
the northern Property boundary. 
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3.3 MONITORING WELL INSTALLATION AND DEVELOPMENT 
3.3.1 Monitoring Well Installation 
Five monitoring wells (MW12 through MW17) were installed using HSA drilling methods. 
Monitoring well locations are shown on Figure 6. As proposed in the RIWP, monitoring well 
installation followed the RIWP SAP (Appendix B of the RIWP, SES 2007g). All wells were 
completed with the top of casing flush to the ground. Monitoring wells were constructed 
using 2-inch-diameter Schedule 40, polyvinyl chloride (PVC) well casing with flush-
threaded joints. The wells were screened using Schedule 40 slotted PVC screen with 
0.010-inch factory-machined slots. A filter pack consisting of 10-20 silica sand was placed 
in the annular spacing. Monitoring wells were constructed with 10 feet of well screen. 
Approximately 2 to 4 feet of screen was located above the top of the water table, and 
approximately 6 to 8 feet of screen was located below the top of the water table. Because 
groundwater is so shallow beneath the center of the property, a well variance from Chapter 
173-160-450 WAC was acquired for the Property in order to screen the wells within 2 feet 
of the ground surface. Screening the wells across the water table allows for seasonal 
fluctuations in groundwater elevation and for measuring the thickness of separate-phase 
hydrocarbons, if present.  

Deviations from the RIWP. The following deviations from the RIWP are noted for monitoring 
well installation:  

• The names of borings/monitoring wells were changed according to the order in 
which they were installed. New boring names/locations are presented on Figure 6.  

• Although the RIWP stated that wells located along the northern Property boundary 
should be screened from 16 to 30 feet bgs, they were screened from 6 to 16 feet 
bgs. 

• An additional well was installed in 14th Avenue Northwest. 
• Because of access issues, a well could not be installed within the Colortech 

building. 

3.3.2 Monitoring Well Development 
Monitoring wells were developed in accordance with the SAP (Appendix B of the RIWP, 
SES 2007g). The well was surged by manually raising and lowering a surge block through 
the water column and purging between 5 and 10 well casing volumes. The wells were 
developed until turbidity dropped to 5 nephelometric turbidity units (NTU), if possible. All 
equipment was decontaminated after each well was developed.  

Water removed during development was placed in labeled drums for subsequent 
characterization and disposal. The wells were allowed to stabilize for at least 1 week before 
they were sampled. 

3.4 GROUNDWATER SAMPLING 
The newly installed groundwater monitoring wells were developed 1 to 2 days following installation. 
Groundwater sampling of the wells installed prior to the RI (MW01 through MW11) was conducted 
on December 6, 2007. Wells installed during the RI (MW12 through MW16) were sampled on 
December 7, 2007 to allow sufficient time for the wells to establish connectivity with the aquifer and 
to reduce any remaining turbidity prior to sampling. 
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Water level measurements were obtained from each monitoring well using a water level indicator. 
A water-level probe attached to a measuring tape and reel was lowered into a well until the audible 
alarm sounded. A measurement was taken by reading the depth from the graduated tape from a 
measuring point mark located on the north side of the top of the PVC well casing. The water levels 
in each of the wells were recorded to the nearest 0.01 feet. Monitoring well water level 
measurements, which were recorded on groundwater sampling forms, also are summarized in 
Table 2.  

The wells were purged using a low-flow peristaltic pump. Field parameters, including temperature, 
pH, electrical conductivity, turbidity, oxidation reduction potential, and DO, were measured and 
recorded periodically during purging of the well. Select groundwater samples were field-filtered 
using 0.1- or 0.45-micron filters to evaluate dissolved arsenic concentrations according to historic 
total arsenic concentrations. Once the field parameters stabilized between measurements (e.g., 
specific conductivity ±10 percent, pH ±0.1 pH units, temperature ±0.1°C), samples were collected 
in laboratory-supplied sample containers at the same low flow rate used for purging. Sample data 
was recorded on a groundwater sample collection form and included the sample number and time 
collected, the observed physical characteristics of the sample (e.g., color, turbidity, etc.), and the 
field parameters discussed above. 

To prevent degassing during sampling for VOCs, a pumping rate was maintained below 500 
milliliters/minute. The VOC and GRPH containers were filled completely so that no head space 
remained. Samples were chilled to 4°C immediately after the samples were collected.  

Based on the locations of the wells and historical concentrations of COCs, groundwater samples 
collected during the RI were submitted for laboratory analysis of ORPH and DRPH by Northwest 
Method NWTPH-Dx; PAHs and PCP by EPA Method 8270C SIM; PCBs by EPA Method 8082; 
total and dissolved arsenic and lead by EPA Method 200.8; and/or benzene, toluene, 
ethylbenzene, total xylenes, and VOCs by EPA Method 8260B. 

Deviations from the RIWP. The following deviations from the RIWP are noted for groundwater 
sampling:  

• No deviations from the groundwater sampling protocol outlined in the RIWP were required 
by field conditions. 

3.5 PROPERTY SURVEY 
ESM Consulting Engineers, LLC conducted a professional survey of the Property on December 12, 
2007, using NAVD 1988 as a survey benchmark. The survey included recording top-of-casing 
elevations for each of the monitoring wells on the property (Table 2). 

3.6 MANAGEMENT OF INVESTIGATION-DERIVED WASTE 
A substantial quantity of investigative-derived waste (IDW) was generated during the RI. Solid IDW 
included drill cuttings, the remainder of homogenized soil from sampling, contaminated disposable 
equipment, and contaminated disposable personal protective equipment. Liquid IDW included 
wastewater from decontamination procedures and monitoring well development and purging. IDW 
was containerized in appropriately labeled 55-gallon drums stored on the Property and is 
scheduled for disposal at a permitted facility. 

3.7 REMEDIAL INVESTIGATION RESULTS 
The following section presents a summary of the analytical data collected during the RI. 
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3.7.1 Groundwater  
Groundwater was collected from monitoring wells MW01 through MW17 in December 
2007. Groundwater collected from wells MW01, MW03 through MW05, MW07, MW08, 
MW11, MW15, and MW16 contained dissolved arsenic concentrations that exceeded the 
cleanup level (Figure 10, Table 2). Groundwater collected from MW17, which is located to 
the northeast of the property within the 14th Avenue Northwest right-of-way, contained a 
diesel concentration of 530 µg/L, which slightly exceeded the MTCA Method A Cleanup 
Level for Groundwater. Naphthalene was detected at a concentration that slightly exceeded 
the cleanup level in groundwater collected from MW08, which is located in the center of the 
Property. 

3.7.2 Soil  
Near-Surface Soil Samples. Ballast samples collected from RR01, RR02, RR04, and RR10 
contained concentrations of arsenic that exceeded the cleanup level. RR01 and RR02 
contained the highest arsenic concentrations at 87.8 and 93.3 mg/kg, respectively. The 
ballast sample collected from RR10 also contained a lead concentration of 276 mg/kg, 
which exceeded the cleanup level of 250 mg/kg (Table 4). 

A near-surface soil sample collected from B42, which is located near the southwest corner 
of the Property, contained a benzo(a)pyrene exceedance at 1 foot bgs. Two soil borings, 
B51 and B52, were advanced approximately 10 feet to the south and southwest, 
respectively, of B42; soil collected from these borings at a depth of 1 foot bgs did not exhibit 
elevated concentrations of PAHs. 

Subsurface Samples. Soil samples collected from B28, B34, B40, B47, B54, B55, B61, and 
B62 contained concentrations of benzo(a)pyrene in excess of the cleanup level (Figure 8, 
Table 3). Samples that contained the exceedances were collected from within the fill layer; 
soil samples from B28 and B40, which are located on the eastern portion of the Property, 
were collected within the fill at depths of 7 feet and 2.5 feet bgs, respectively. Soil borings 
B47, B54, and B55 were located on and just beyond the northern Property boundary; 
exceedances were observed at a depth of 11.5 feet bgs, in conjunction with a 6-inch- to 1-
foot-thick layer of black-stained soil that exhibited a strong creosote odor. The layer was 
located at an elevation that was consistent with the 1889 to 1903 grade of the ROW. Soil 
collected from boring B34, which was located near the southern Property boundary, 
contained a concentration of benzo(a)pyrene that exceeded the cleanup level at a depth of 
9 feet bgs. Soil collected from two soil borings (B56 and B57) that were advanced 
approximately 10 feet south of B34 did not contain elevated concentrations of PAHs.  

Using the toxicity equivalence methodology in Chapter 173-340-708(8) WAC, equivalent 
concentrations of the remaining carcinogenic PAHs, including benzo(a)anthracene, 
chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, and 
dibenz(a,h)anthracene were calculated relative to benzo(a)pyrene (Table 6). The total 
toxicity equivalent soil concentration for the cPAH mixture exceeded the cleanup level of 
0.1 mg/kg in each of the soil samples discussed above, as well as in B46 at a depth of 5 
feet bgs. The cPAH exceedances at each location are correlative with the detection of 
benzo(a)pyrene; therefore benzo(a)pyrene will be used as the indicator chemical for PAH 
contamination. 

Soil samples B55, B61, and B62, which were advanced within the Northwest 46th Street 
ROW and on the northern portion of the Property, respectively, contained elevated 
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concentrations of DRPH and/or ORPH, which appeared to be present in association with 
the high concentrations of PAHs observed in the soil samples collected from these borings. 

Soil samples collected from B27, B28, B31, and B32, which were advanced near or along 
the northern Property boundary, contained concentrations of arsenic that were slightly 
elevated relative to the cleanup level at depths between 11 and 12 feet bgs. Boring B44, 
located on the southern Property boundary, contained an arsenic concentration of 45.5 
mg/kg at a depth of 1 foot bgs. Soil boring B43, located approximately 90 feet to the east of 
B44, contained an arsenic concentration of 66.0 mg/kg at a depth of 17 feet bgs; both B43 
and B44 were advanced along a rail line (Figure 9).  

None of the soil samples collected during the RI contained concentrations of VOCs, PCP, 
or PCBs in excess of their respective cleanup levels. 

3.7.3 Chemicals of Concern 
Based on the findings of the investigations conducted on and adjacent to the Property, the 
two primary COCs for the Property are benzo(a)pyrene in soil and arsenic in groundwater. 

Secondary COCs identified for the Property include the remaining PAHs, VOCs, arsenic in 
soil, and petroleum hydrocarbons. The impact of these COCs will be mitigated during 
Property redevelopment and are not anticipated to pose any risk additional to that 
associated with the primary COCs identified above. 

4.0 SITE CONCEPTUAL MODEL 

This section presents the current understanding of how the contamination associated with the 
Property and vicinity was released or deposited, the media in which it is found, and the potential 
migration pathways to potential receptors.  

4.1 SITE DEFINITION 
Based on the findings from the investigations conducted by SES between September 2005 and 
August 2008 and the historical research presented in this report, the Site has been defined to 
include the following criteria: 

• Extent of PAH-contaminated soil both on and off of the Property associated with its 
historical use as a wood pipe treatment facility (Figure 11). The off-Property extent of PAH 
contamination identified in soil borings B47, B54, and B55 are included in the Site 
definition.  

• Arsenic-contaminated soil beneath the Property. 
• Arsenic-contaminated groundwater beneath the Property. Ecology has determined that the 

groundwater contamination associated with the historical use of the Property is limited to 
Area A, identified in Figure 11. 

Based on the location of the Property within the North BINMIC area, the heavy railroad use in the 
ROWs adjacent to the Property, and the absence of historical uses on Property that would have 
contributed to the local and regional arsenic soil and groundwater contamination and off-Property 
PAH contamination, the following criteria should be excluded from the Site definition. 

• Arsenic in soil beyond the Property boundary. 
• Arsenic in groundwater beyond the Property boundary. 
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The SCM and FS sections in this report evaluate the Site according to this definition. 

4.2 CONFIRMED AND SUSPECTED SOURCE AREAS  
The results of the investigations conducted on the Property between September 2005 and August 
2008 suggest that elevated concentrations of PAHs and arsenic are present at several locations 
beneath the Property. The following is a summary of the probable sources of the contamination 
identified at the Property. 

• The historical use of the Property as a wood treatment facility for the City of Seattle. 
The former dip tanks (visible in the 1905 and 1917 Sanborn Fire Insurance Maps; Figures 4 
and 5; Appendix B) used by the wood treatment facility are located on the north-central and 
south-central portions of the Property. The aboveground dip tanks contained creosote, 
which was used to treat wooden utility pipes used by the City of Seattle (Photograph 1). 
Creosote contains mixtures of PAHs, including those known for their carcinogenic 
properties (benzo[a]anthracene chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene, 
benzo[a]pyrene, dibenz[a,h]anthracene, and indeno[1,2,3-cd]pyrene).  

• The historical presence of numerous railways located on or adjacent to the Property. 
Prior to the construction of adjacent city streets (e.g., former Railroad Avenue), this area 
consisted of multiple railroad lines (Photographs 12 through 15). Portions of the Property 
are underlain by these former railroad lines. Railroad ballast, which is often comprised of 
crushed rock or waste slag originating from smelter operations, typically contains high 
concentrations of arsenic and other heavy metals. A ballast sample collected during a 
previous investigation contained the highest concentration of arsenic detected in any of the 
soil samples submitted for analysis. In addition, several herbicides, such as sodium 
arsenite, have been used extensively by railroad companies since the 1890s and are 
commonly found along railways. Rail ties are commonly pressure-treated with creosote and 
are a potential source of PAH contamination to the near-surface soil. 

• A rail line running along the north side of Northwest 45th Street is considered a 
potential source of arsenic at the Property. Based on tax records maintained by King 
County, this rail line is currently owned by City of Seattle Department of Transportation. In 
addition, Sanborn Fire Insurance Maps from the early 1900s depict a major railway (former 
Railroad Avenue) in the present-day location of 14th Avenue Northwest. Two rail spurs also 
ran through the central and southern portions of the Property. The approximate locations of 
these rail lines and the former Railroad Avenue (circa 1910) are illustrated on Figure 6. 

• The heavy industrial activities historically conducted in the North BINMIC area. As 
discussed in Section 2.3, Ballard, known by 1896 as the “Shingle Mill Capital of the World,” 
was an active, heavily industrial municipality since the late 1800s. Archived records for the 
area and historical photographs taken in the early 1900s suggest that much of the land was 
used for industrial purposes, which included cedar shingle mills, lumber factories, wood 
treatment facilities, metal works, and others. By-products of such extensive industrial 
activities include contamination of the region by metals, PAHs, and petroleum 
hydrocarbons. Contaminants have been distributed by volatilization, airborne distribution, 
and mechanical deposition/migration along the railway. Arsenic contained in chromated 
copper arsenate (a wood preservative) can also be volatilized during the treatment of wood 
at high temperatures (equal to or greater than 600°C) and dispersed (Kercher and Nagle 
2004).  
It is also likely that heavy metal-containing windblown air particulates from the ASARCO 
smelting operations contributed to the arsenic concentrations observed on the Property.  

• The use of unregulated fill material beneath the Property and vicinity. The area of 
Ballard in which the Property is located is underlain by fill and debris deposited during the 
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multiple regrading activities that occurred in the area. As indicated in the BINMIC guidance 
document and observed during subsurface investigations conducted throughout Seattle, fill 
material commonly contains elevated concentrations of metals and PAHs. 

The concentrations of COCs observed in soil and groundwater beneath the Site appear to be 
concentrated on the eastern three-quarters of the Property. Former industrial operations, such as 
wood treatment and the use of rail spurs and railways, appear to have been concentrated on this 
portion of the Property and may explain the pattern of contaminant distribution. 

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

4.4 DISTRIBUTION OF CONTAMINANTS IN SOIL 
PAHs. PAH contamination resulting from the former use of the Property as a wooden pipe 
treatment and storage facility is limited to the Property. Soil in the vicinity of the former wood 
treatment operations contains elevated concentrations of cPAHs. Studies conducted by the U.S. 
Forest Service (United States Department of Agriculture 2004) and others (Aquatic Environmental 
Services 2000) have demonstrated that PAHs in exposed creosote-treated wood poles and 
railroad ties have a maximum vertical migration of 2 feet and almost no lateral migration. As a 
result, the PAHs identified in soil beneath the Property likely resulted from the placement of fill on 
the Property to bring it up to its current grade, the past use of the Property as a wooden pipe 
treatment and storage facility, and from the presence of creosote-treated rail ties.  

Concentrations of benzo(a)pyrene that exceeded the cleanup level generally were observed at 
depths between 2.5 and 6 feet below the ground surface of the Property and were confined to the 
fill layer beneath and immediately surrounding the Property. The cPAH exceedances at each 
location are correlative with the detection of benzo(a)pyrene; as a result, benzo(a)pyrene will be 
used as the indicator chemical for PAH contamination in both the FS and PCA. 

Soil samples collected from B34, B42, and B47, all of which are located on the Property boundary, 
contained elevated concentrations of benzo(a)pyrene. Boring B34 was advanced in the vicinity of 
known operational areas, including pipe dipping and storage. Based on the historical findings, it 
would be reasonable to assume that the distribution of PAHs in soil would be limited to operational 
areas and that the lateral extent would be limited to within a few feet of the dip tanks and storage 
areas. PAH contamination identified in boring B34 is bound to the east, south, and west by borings 
B10, B45, B56, and B57. 

PAH contamination identified in soil collected from boring B47 is bound to the east and west by 
borings B31, B32, and B53, and to the north by boring B60 (Figure 8). The concentration of 
benzo(a)pyrene in B47 was detected at low concentrations at a depth of 11.5 feet below the 
current street grade surface. In addition, PAH contamination was not identified in groundwater 
collected from MW14 (B47), and the likelihood that any upgradient migration of PAHs in soil would 
occur is very low. Considering the distance of the 1905-vintage creosote dip tank from the PAH 
contamination identified in soil borings advanced north of the Property boundary (borings B47, 
B54, and B55), and the increase in benzo(a)pyrene concentrations as distance from the north 
Property boundary into Northwest 46th Street increases, it is likely that the PAHs observed in the 
three soil borings resulted from an off-Property source and therefore may not be attributable to 
activities conducted on the Property. In addition, the PAHs observed in borings B55, B61, and B62 
appeared in association with DRPH and/or ORPH.  
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Boring B42 contained an elevated concentration of benzo(a)pyrene at a depth of 1 foot bgs. The 
boring was advanced between two rail lines, and the PAH contamination does not appear to be 
related to former property use. Two soil samples (B51-1 and B52-1) were collected 10 feet south 
and 10 feet west of B42, respectively, in an effort to bound the benzo(a)pyrene contamination 
identified in B42 (Figure 8). Neither of the soil samples collected from B51 or B52 contained 
detectable concentrations of benzo(a)pyrene, and B42 appears to be an isolated hot spot. 

Arsenic. Concentrations of arsenic detected in soil samples collected from within the ROWs and 
along the former BNSF railroad are likely a result of regional impacts and do not appear to be 
associated with activities conducted on the Property. Concentrations of arsenic exceeded the 
cleanup level in soil on the eastern portion of the Property and along the northern Property 
boundary, although soil concentrations generally exceed the cleanup level by less than 5 mg/kg. 
Two soil samples collected from the southern Property boundary also contained elevated arsenic 
concentrations. Concentrations of arsenic in soil and groundwater collected from the North BINMIC 
area commonly exceed the cleanup level. This is likely a result of the fill materials beneath the 
Property and vicinity and the ballast used in the construction of railroads. Three of the ballast 
samples contained the highest arsenic concentrations relative to other soil samples collected from 
the Property and surrounding off-Property areas. In addition, arsenic is a common compound used 
in herbicides and is regularly found along roads and railways in an effort to reduce the growth of 
weeds. 

Lead. Lead was observed at a concentration exceeding the cleanup level in two of the railroad 
ballast samples, one of which was collected near the southeast corner of the Property. The second 
was collected from the eastern side of 14th Avenue Northwest. Because the samples were 
collected from within the railroad ballast, they do not appear to be associated with activities 
conducted on the Property. 

VOCs. Low levels of benzene were detected in soil at one location in the vicinity of the dip tank 
identified in the 1905 Sanborn Fire Insurance Map. The source of the benzene contamination was 
likely associated with the wood treatment operations conducted on the Property and will be 
mitigated during redevelopment of the Property. 

Petroleum Hydrocarbons. As briefly mentioned above, elevated concentrations of DRPH and/or 
ORPH were observed in borings B08, B55, B61, and B62. The petroleum hydrocarbons observed 
in the soil samples collected from these borings appear to be directly associated with the PAHs 
also observed. As a result, impacts associated with DRPH and ORPH will be mitigated during 
redevelopment of the Property. 

4.5 DISTRIBUTION OF CONTAMINANTS IN GROUNDWATER 
Arsenic. Concentrations in arsenic exceed the cleanup level in groundwater samples collected 
from the northern, eastern, and southern portions of the Property and are generally correlated with 
the locations of elevated arsenic concentrations observed in soil.  

VOCs. Benzene and naphthalene have been detected at concentrations that exceed the cleanup 
levels in groundwater collected from MW08, which was installed in the vicinity of the dip tank 
identified in the 1905 Sanborn Fire Insurance Map. Groundwater impacts associated with VOCs 
appear to be limited in extent and will be mitigated during redevelopment of the Property. 

Petroleum Hydrocarbons. DPRH exceeded the cleanup level in groundwater collected from 
monitoring well MW08 during the initial sampling event but not during subsequent monitoring 
events. MW08 is located in the center of the Property, and DRPH contamination appears to be 
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limited to the immediate vicinity of the well. Impacts associated with DRPH will be mitigated during 
redevelopment of the Property. 

The slightly elevated concentration of DRPH detected in MW17, located northeast of the Property 
in an inferred upgradient hydrologic position, does not appear to be associated with activities 
conducted on the Property and will not be addressed during redevelopment of the Property. 

4.6 CONTAMINANT FATE AND TRANSPORT 
Because the COCs identified above appear to be directly related to historical activities conducted 
on the Property, the following sections provide an evaluation of contaminant fate and transport only 
as it relates to the Site as defined in Section 4.1 and, therefore, focuses on PAHs in soil and 
arsenic in groundwater. The principal route of transport for COCs at the former Wesmar Property is 
via groundwater migration. However, some potential exists at present and during redevelopment 
for migration as dust or suspended solids to surface water pathways for sediment deposition or as 
fugitive dust. As most of the Property is currently capped, these surface routes are limited. They 
may require mitigation during remediation and development construction activities. The remainder 
of this section discusses the groundwater fate and transport of the primary Site-specific COCs. 

PAHs. PAHs exhibit low mobility in the environment because of their very low aqueous solubility 
and strong affinity to adsorb to organic carbon in the soil. This is particularly relevant for the higher 
molecular weight cPAHs. Migration of cPAHs is strongly retarded in the presence of organic 
carbon. Consistent with these physical and chemical properties, cPAHs identified at the Site do not 
appear to have migrated any significant distance. PAHs are chemically stable and are thereby 
recalcitrant to degradation—biological or chemical—and remain within groundwater systems 
regardless of other environmental conditions. However, the low or non-detectable concentrations of 
PAHs within groundwater beneath the Property indicate that groundwater transport is not an issue 
for the Property. 

Arsenic. Arsenic in groundwater is relatively mobile depending on groundwater chemistry. Arsenic 
migration is anticipated to be limited by the relatively low gradient at the Property and the modest 
permeability of fill materials. Based upon current shallow groundwater elevations, arsenic 
concentrations in groundwater near monitoring well MW07 would generally migrate toward the 
center of the Property with the potential for localized migration to the east toward the sewer main in 
14th Avenue Northwest. Arsenic concentrations in soil were relatively low and were found above 20 
mg/kg (the MTCA Method A Cleanup Level for unrestricted land use) in only a few boring locations 
and were concentrated primarily within near-surface soil (Figure 9). Arsenic in groundwater 
appears to originate near the east side of the Property near the railroad grade along 14th Avenue 
Northwest (Figure 10). It may also originate along the railroad grade along Northwest 45th Street, 
as it is elevated in groundwater collected from well MW03 with no apparent on-Property origin. The 
extent of elevated arsenic in groundwater is limited to the southeastern quarter of the Property. 
Migration from any on-Property source, if one exists, will be mitigated by planned Property 
redevelopment activities, which include a secant pile wall that will obstruct groundwater flow in the 
shallow subsurface beneath the Property.  

4.7 PRELIMINARY EXPOSURE ASSESSMENT 
The following is a discussion of the two migration pathways identified for the Site and potential 
targets for the PAHs and arsenic observed on the Property. 
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4.7.1 Soil-to-Groundwater Pathway  
The results of groundwater monitoring during the RI and previous investigations conducted 
at the Site support the fact that the PAHs sorbed to soil do not readily partition into the 
groundwater, thus the soil to groundwater pathway for PAHs is considered incomplete. 

Concentrations of arsenic in groundwater indicate that the soil-to-groundwater pathway is 
complete; however, it is apparent that the arsenic source does not originate from the 
Property. In the event that concentrations of arsenic in groundwater can be attributed to an 
on-Property source, the pathway will be removed following the removal of the fill materials 
located beneath the Property. 

4.7.2 Soil Direct Contact Pathway 
The excavation and isolation of PAH- and arsenic-contaminated soil on the Site will 
effectively address the soil direct contact pathway. Protection also will be provided through 
the institutional controls applied in the form of capping the ROW, as well as placing a deed 
restriction and associated environmental covenants on the title of the Property. 

In addition, a preliminary evaluation of risk was calculated for the PAH contamination within 
the Northwest 46th Street ROW. According to Equation 745-2 in Chapter 173-340-745 WAC 
and in Ecology’s Cleanup Levels and Risk Calculations database, the cleanup level for 
benzo(a)pyrene based on the potential for ingestion by a construction worker is 18 mg/kg 
with a 1:100,000 acceptable cancer risk. However, the calculation does not take into 
account the excavation worker scenario, which significantly limits the exposure duration 
and likelihood of contact. Per Chapter 173-340-708(3)(d) WAC: 

(d) Persons performing cleanup actions under this chapter may also use alternate 
reasonable maximum exposure scenarios to help assess the protectiveness to 
human health of a cleanup action alternative that incorporates remediation levels 
and uses engineering controls and/or institutional controls to limit exposure to the 
contamination remaining on the site. 

The PAH contamination within the ROW is covered by several feet of unimpacted fill 
materials and an asphalt cap, has not been exposed for nearly 100 years, and is located 
approximately 11.5 feet bgs. The potential for future excavation work would be limited to 
repairing/replacing utilities and is industrial in nature. As a result, modified Method C 
cleanup levels are applicable to the PAH contamination within the ROW.  

Because MTCA does not provide an excavation worker scenario, the Oregon Department 
of Environmental Quality (ODEQ) excavation worker scenario, which utilizes similar risk-
based equations developed by EPA and applied under MTCA, was considered when 
conducting a preliminary evaluation of risk for the PAH contamination within the ROW. The 
ODEQ equation is based on soil ingestion, dermal contact, and inhalation with a 
1:1,000,000 acceptable cancer risk. According to this equation, the acceptable exposure 
concentration is 59 mg/kg for benzo(a)pyrene. Adjusting this risk-based concentration 
(RBC) to an excavation worker with a 1:100,000 acceptable cancer risk (per MTCA), when 
considering MTCA’s exposure scenario, which requires an acceptable cancer risk of 
1:100,000, the RBC would be multiplied by a factor of 10, which results in a Site-specific 
RBC of 590 mg/kg benzo(a)pyrene in soil. The preliminary RBC calculated for the Site is 
well above the highest toxicity equivalency factor (TEF) observed in soil beneath the ROW; 
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this, in conjunction with the institutional controls discussed above, effectively eliminates the 
risk of exposure through direct contact. 

5.0 FEASIBILITY STUDY 

The purpose of this FS is to develop and evaluate cleanup action alternatives to facilitate selection 
of a final cleanup action at the Property in accordance with Chapter 173-340-350(8) WAC. A 
feasibility study typically includes an extensive development, screening, and evaluation process for 
numerous remedial alternatives. However, because Property-specific conditions preclude many 
potential remediation alternatives from application at the Site, the evaluation focused on a limited 
number of likely feasible remediation technologies and alternatives that are both implementable 
and capable of achieving the remediation objectives.  

In addition, the FS is used to screen cleanup alternatives and eliminate those that are not 
technically possible, those with costs that are disproportionate under Chapter 173-340-360(3)(e) 
WAC, or those that will substantially affect the future planned business operations at the Property. 
Based on the screening, the FS presented below evaluates the most advantageous remediation 
technologies to recommend a final cleanup action for the Property in conformance with Chapters 
173-340-360 through 173-340-370 WAC. The RI/FS portion of this report is intended to provide 
sufficient information to enable Ecology and the property owner to agree on the selection of a final 
cleanup action. Selection of the final cleanup action and details of its implementation are 
documented in the PCA section of this report. The cleanup action will be performed under a 
Consent Decree with Ecology. 

This FS evaluates remediation technologies that will address COCs on the Property. The COCs 
include PAHs associated with the historical wood pipe treating operations performed at the 
Property, arsenic in soil within the Property boundaries, and arsenic-contaminated groundwater 
beneath the Property. These criteria constitute the Site as defined in Section 4.0 above. 

5.1 CLEANUP STANDARDS 
5.1.1 Applicable or Relevant and Appropriate Requirements 
The selected cleanup alternative must comply with MTCA cleanup regulations specified in 
Chapter 173-340 WAC and with applicable state and federal laws. Under Chapters 173-
340-350 and 173-340-710 WAC, applicable requirements include regulatory cleanup 
standards, standards of control, and other environmental requirements, criteria, or 
limitations established under state or federal law that specifically address a contaminant, 
remedial action, location, or other circumstances at a site. 

MTCA and Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) define relevant and appropriate requirements as: 

those cleanup standards, standards of control, and other human health and 
environmental requirements, criteria, or limitations established under state or 
federal law that, while not applicable to the hazardous substance, cleanup action, 
location, or other circumstance at a site, address problems or situations 
sufficiently similar to those encountered at the site that their use is well suited to 
a particular site. 

The criteria used to make this determination are presented in Chapter 173-340-710(4)(a)-(i) 
WAC. 
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Remedial actions conducted under a consent decree with Ecology must comply with the 
substantive requirements of the applicable or relevant and appropriate requirements 
(ARARs) but are exempt from their procedural requirements (Chapter 173-340-710[9] 
WAC). Specifically, this exemption applies to state and local permitting requirements under 
the Washington State Water Pollution Control Act, Solid Waste Management Act, 
Hazardous Waste Management Act, Clean Air Act, State Fisheries Code, and Shoreline 
Management Act. 

5.1.1.1 Screening of ARARs 

ARARs were screened in order to assess their applicability to the Former Wesmar 
Property. Only those that were deemed appropriate and applicable were retained as 
Remedial Action Objectives (RAOs). The following list identifies the ARARs that may be 
applicable to the Site.  

• State Environmental Policy Act (Chapter 43.21C RCW). 
• Washington State Shoreline Management Act (Chapter 90.58 RCW; Chapters 

173-18, 173-22, and Chapter 173-27 WAC). 
• The Clean Water Act (33 United States Code [USC] 1251 et seq.). 
• CERCLA of 1980 (42 USC 9601 et seq. and Part 300 of Title 40 of the Code of 

Federal Regulations [40 CFR 300]) 
• The Fish and Wildlife Coordination Act. 
• Endangered Species Act (16 USC 1531 et seq.; 50 CFR 17, 225, and 402). 
• Native American Graves Protection and Repatriation Act (25 USC 3001 through 

3013; 43 CFR 10) and Washington's Indian Graves and Records Law (Chapter 
27.44 RCW). 

• Archaeological Resources Protection Act (16 USC 470aa et seq.; 43 CFR 7). 
• Washington Dangerous Waste Regulations (Chapter 173-303 WAC). 
• Solid Waste Management Act (Chapter 70.95 RCW; Chapters 173-304 and 173-

351 WAC). 
• Water Quality Standards for Surface Waters of the State of Washington (Chapters 

90.48 and 90.54 RCW; Chapter 173-201A WAC). 
• Department of Transportation Hazardous Materials Regulations (40 CFR Parts 100 

through 185). 
• Washington State Water Well Construction Act (Chapter 18.104 RCW; Chapter 

173-160 WAC). 
• City of Seattle and King County regulations, codes, and standards. 

5.1.2 Development of Cleanup Standards 
This section presents the proposed cleanup standards for the Site. MTCA Method A 
cleanup levels for unrestricted land uses have been previously used to identify those 
chemicals that warranted further study during the remedial investigation.  

On-Property soil is compared to MTCA Method A cleanup levels for unrestricted land uses, 
which are sufficient to address the Property, as much of the subgrade soil will be removed 
prior to the construction of a belowground parking garage. Preliminary soil cleanup levels 
for arsenic will be based on unrestricted land use as defined in MTCA (20mg/kg). Soil 
cleanup levels for PAHs will be compared to the cleanup level established for 
benzo(a)pyrene (0.1 mg/kg). Using the toxicity equivalence methodology in Chapter 173-
340-708(8) WAC, equivalent concentrations of the remaining PAHs, including 
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benz(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, indeno(1,2,3-
cd)pyrene, and dibenz(a,h)anthracene, will be calculated and summed to obtain the total 
toxicity soil concentration for the total cPAH mixture relative to the cleanup level for 
benzo(a)pyrene.  

Because the Property is located within the North BINMIC area, the highest beneficial use of 
groundwater beneath the Property has been designated as surface water discharge; 
however, the groundwater is presumed to discharge to the Lake Washington Ship Canal, 
which is designated as domestic water under water supply uses according to WAC 173-
201A§602. As a result, the MTCA Method A cleanup levels for potable groundwater (WAC 
173-340-720) are applicable and are proposed as the Site-specific cleanup levels.  

The table below presents the cleanup levels proposed for the Site remediation activities. 
Arsenic in soil and groundwater and benzo(a)pyrene (and associated TEFs) in soil are the 
COCs for the Site and will be addressed by the selected remedial alternative. 

Cleanup Levels Proposed for Site Remediation Activities 

COC 
Soil  

(mg/kg) 
Groundwater  

(µg/L) 
Arsenic 20a 5b 
Benzo(a)pyrene 0.1a 0.1b 

aMTCA Cleanup Regulation 173-340-900, Table 740-1, Method A Soil Cleanup Levels for Unrestricted Land Uses. 
bMTCA Cleanup Regulation 173-340-900, Table 720-1 Method A Cleanup Levels for Ground Water. 
COC = chemical of concern 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 

 

In the event that additional contaminants are discovered during the course of the cleanup 
activities, their concentrations will be compared to the MTCA Method A cleanup levels for 
soil and groundwater. 

5.1.3 Remedial Action Objectives 
RAOs are general administrative goals for a cleanup action that address the overall MTCA 
cleanup process. The purpose of establishing RAOs for a site is to provide remedial 
alternatives that protect human health and the environment (Chapter 173-340-350 WAC). 
In addition, RAOs are designated in order to: 

• Implement administrative principles for cleanup (Chapter 173-340-130 WAC); 
• Meet the requirements, procedures, and expectations for conducting an FS and 

developing cleanup action alternatives as discussed in Chapters 173-340-350 
through 173-340-370 WAC; and 

• Develop cleanup levels (Chapters 173-340-700 through 173-340-760 WAC) and 
remedial alternatives that are protective of human health and the environment. 

In particular, RAOs must include the following threshold requirements from Chapter 
173-340 WAC: 

• Protect human health and the environment, 
• Comply with cleanup levels, 
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• Comply with applicable state and federal laws, and 
• Provide for compliance monitoring. 

The key components for remediation of contaminated soil and groundwater at this Site 
include: 

• Reduce concentrations of benzo(a)pyrene (and associated cPAH TEFs) in soil on 
the Property to below the MTCA Method A cleanup level for unrestricted land use 
(cleanup level) of 0.1 mg/kg to the extent practicable; 

• Reduce concentrations of arsenic in soil on the Property to below the cleanup level 
of 20 mg/kg to the extent practicable; 

• Mitigate exposure pathways to benzo(a)pyrene (and associated TEFs) in 
inaccessible, shallow soil remaining on and off of the Property that exceed the 
cleanup level to the extent practicable; 

• Implement institutional controls on the Property to provide long-term maintenance of 
the risk management procedures in accordance with Chapter 173-340-440 WAC, 
which may include deed restrictions for soil and prohibiting the domestic use of 
groundwater beneath the Property; 

• Reduce concentrations of arsenic in groundwater retained on the Property to below 
the MTCA Method A limit of 5 µg/L before discharging to the stormwater system; 

• Provide for continued monitoring of groundwater and maintenance of engineering 
controls, if required; and  

• Provide a construction contingency plan for handling potentially contaminated 
media during future off-Property utility work, as necessary. 

Section 5.1.1 discusses ARARs for the cleanup actions at the Site, per the requirements 
specified under MTCA and applicable state and federal regulations. 

5.2 EVALUATION OF TECHNOLOGIES 
As part of this FS, SES evaluated remediation technologies for the Site with respect to the cleanup 
requirements set forth in MTCA. According to MTCA, a cleanup alternative must satisfy all of the 
following threshold criteria as specified in Chapter 173-340-360(2) WAC: 

• Protect human health and the environment, 
• Comply with cleanup standards, 
• Comply with applicable state and federal laws, and 
• Provide for compliance monitoring. 

These criteria represent the minimum standards for an acceptable cleanup action. 

Chapter 173 340-360 (2b) WAC also requires the cleanup action alternative to: 

• Use permanent solutions to the maximum extent practicable, 
• Provide for a reasonable restoration time frame, and 
• Consider public concerns raised during public comment on the PCA.  

In addition to the MTCA criteria discussed above, the future development plans were considered 
during technology screening. The development plans for the Property include excavation to a depth 
of approximately 20 feet below street grade surface and installation of a shoring system within the 
Property perimeter. The shoring system will extend to between 30 and 40 feet below the street 
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grade surface. In order to address the two applicable pathways for exposure—human contact and 
leaching to groundwater—on-Property soil containing COCs in excess of their respective MTCA 
Method A cleanup levels will be excavated from within the construction footprint and disposed of 
off-Property prior to redevelopment. Because the remediation methods that will be used for the Site 
are significantly influenced by the construction excavation that will be completed within the shoring 
system, SES has designated three remedial areas on the Site: those portions of the Property that 
are located within the proposed shoring system (Area A), those portions of the Property that are 
located outside the shoring system (Area B), and the portion of the Site located within the 
Northwest 46th Street ROW (Area C) (Figure 11). The shoring locations were chosen for cost and 
logistical reasons associated with the constructability of the planned development and in 
coordination with the disproportionate cost analyses conducted as part of the FS. The remedial 
technologies are evaluated in Section 5.6 using the remedial action objectives described in Section 
5.1.3 and the evaluation process criteria set forth in Chapter 173-340 360 (3)(f) WAC and defined 
below. Chapter 173-340 360 (3)(f) WAC establishes the criteria for conducting a disproportionate 
cost analysis to establish whether the cleanup action will be permanent to the maximum extent 
practicable. 

Using the above criteria, several remedial technologies were evaluated to produce a short list for 
further evaluation. Table 7a presents the results of the screening matrix for Area A. Only 
excavation with shoring for source removal met all of the matrix criteria for soil remediation. Two 
possible technologies were identified for treatment of the excavated soil: (1) ex situ treatment using 
surfactant washing or (2) landfill disposal. Three technologies were identified for treatment of the 
arsenic-contaminated groundwater that may infiltrate the building footing drain system: (1) a 
permeable reactive barrier, (2) a subgrade treatment system, and (3) direct discharge to sewer. 

Table 7b presents the results of the screening matrix for Area B. Only two technologies were 
retained for further evaluation: capping in place and excavation with shoring.  

Table 7c presents the results of the screening matrix for Area C. Only two remedial technologies 
were retained for further evaluation: capping in place and excavation with shoring. 

5.3 TREATABILITY STUDIES 
As discussed in Section 4.1 and 5.1.2, the primary COCs for the Site are benzo(a)pyrene in soil 
and arsenic in groundwater. However, this does not preclude the consideration of other COCs that 
are co-mingled with the benzo(a)pyrene, such as other cPAHs. The secondary COC for the 
Property is arsenic. These compounds may require different treatment technologies because 
arsenic is a metal, which cannot be broken down into non-toxic compounds, and benzo(a)pyrene is 
a long-chain hydrocarbon, which is persistent but can be broken down into non-toxic compounds. 
Based on the different treatment technologies required for the COCs, Site-specific conditions, and 
the future development plans, the most likely cleanup approach for the Site will involve capping 
and/or excavation and off-Site disposal of affected soil. 

Treatability studies were judged not to be appropriate when evaluating capping or excavation as 
remedial alternatives.  

5.4 EVALUATION OF CLEANUP ALTERNATIVES 
Tables 7a, 7b, and 7c present the full suite of remedial technologies that were considered as part 
of this feasibility study. Preliminary screening was performed using engineering judgment to assess 
the effectiveness of each technology in reducing Site risks using the criteria discussed below and 
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summarized in Tables 7a, 7b, and 7c. Technologies that passed the preliminary screening were 
further qualitatively screened based generally on effectiveness, implementability, and cost. 

The only technology to be eliminated from the short list developed from Tables 7a, 7b, and 7c is 
the ex-situ treatment of the soil using surfactant washing. Surfactant soil washing was not included 
in any of the final two combined alternatives because of the following reasons: 

1. It would lead to uncertainty associated with the remediated soil that may require disposal 
off-Property as a result of the development needs;  

2. It would not improve protectiveness, permanence, long-term effectiveness, or 
implementability compared to landfill disposal; and  

3. It would result in $125 cost per cubic yard of soil treatment that was not favorable when 
compared to the Subtitle D landfill disposal rate of $55 per cubic yard. 

5.5 ALTERNATIVE EVALUATION PROCESS 
This section presents the evaluation of potentially feasible cleanup alternatives with respect to the 
RAOs established for the Site. Remedial technologies were identified per the requirements set 
forth in MTCA under Chapter 173-340-350(8)(b) WAC and the focused screening of potential 
remediation technologies using the requirements and procedures for selecting cleanup actions as 
set forth in MTCA under Chapter 173-340-360(2)(a)(b) WAC. The criteria used by SES to evaluate 
and compare applicable cleanup alternatives when conducting a disproportionate cost analysis 
were derived from Chapter 173-340-360(3)(f) WAC and include: 

• Protectiveness: The overall protectiveness of human health and the environment, 
including the degree to which existing risks are reduced, the time required to reduce risk at 
the facility and attain cleanup standards, the on-Property risks resulting from implementing 
the alternative, and improvement of overall environmental quality of the Site. 

• Permanence: The degree to which the alternative permanently reduces the toxicity, 
mobility, or volume of hazardous substances, including the adequacy of the alternative in 
destroying the hazardous substances, the reduction or elimination of hazardous substance 
releases and sources of releases, the degree of irreversibility of the waste treatment 
process and the characteristics and quantity of treatment residuals generated during the 
treatment process. 

• Cost: The cost to implement the alternative, including the cost of construction, the net 
present value of any long-term costs, and Ecology oversight costs. Long-term costs that 
were considered include those associated with operation and maintenance, monitoring, 
equipment replacement, and reporting and maintaining any institutional controls. 

• Effectiveness over the long term: The degree of certainty that the alternative will be 
successful, the reliability of the alternative during the period of time over which hazardous 
substances are expected to remain on the Site, and the magnitude of residual risk 
associated with the contaminated soil and/or groundwater components, presented in 
descending order, may be used as a guide when assessing the relative degree of long-term 
effectiveness of the chosen alternative: reuse or recycling; destruction or detoxification; 
immobilization or solidification; on-Property or off-Property disposal in an engineered, lined 
and monitored facility; on-Property isolation or containment with attendant engineering 
controls; and institutional controls and monitoring. 

• Management of short-term risks: The risk to human health and the environment 
associated with the alternative during its construction and implementation, and the 
effectiveness of measures that will be taken to manage such risks.  



Final Remedial Investigation Report, Feasibility Study, and Proposed Cleanup Action  
Former Wesmar Property January 19, 2010 

 Sound Environmental Strategies Corporation 31

• Technical and administrative implementability: The ability to implement the alternative; 
includes consideration of the technical feasibility of the alternative, administrative and 
regulatory requirements, permitting, scheduling, size, complexity, monitoring requirements, 
access for construction operations and monitoring, and integration with the future 
development plans for the Property. 

• Consideration of public concerns: The consideration of community concerns regarding 
the alternative and, if there are concerns, the extent to which the alternative addresses 
those concerns. This process includes concerns from individuals, community groups, local 
governments, federal and state agencies, or any other organization that may have an 
interest in or knowledge of the Site. 

An initial screening of all potential remediation technologies typically applied to sites contaminated 
with benzo(a)pyrene and arsenic was performed by SES to eliminate technologies that did not 
meet the minimum requirements for protectiveness, permanence, implementability, and cost as 
described above. A number of remediation technologies were eliminated during the initial 
screening process as set forth in MTCA under Chapter 173-340-350(8)(b) WAC. These 
technologies and the evaluation process are documented in Table 7a (Area A), Table 7b (Area B), 
and Table 7c (Area C). SES also considered a “no action” alternative, but this did not meet the 
RAOs, protectiveness criteria, or permanence minimum requirements. 

5.6 FOCUSED EVALUATION OF TREATMENT ALTERNATIVES 
The focused evaluation of potential technically feasible cleanup alternatives considered all 
practicable remediation technologies confirmed to be effective at treating benzo(a)pyrene and its 
degradation compounds in the affected medium of concern. SES also considered whether Site-
specific constraints may preclude application of a remediation technology due to the creation of a 
greater risk to human health and/or the environment, or that such constraints may result in 
substantial costs without proportional benefits of implementing that remediation technology. 

The key assumptions used by SES in the focused evaluation of cleanup alternatives include the 
following: 

• Benzo(a)pyrene and arsenic are valid indicators for the COCs at the Site and 
implementation of cleanup alternatives that are successful at meeting the cleanup 
objectives for benzo(a)pyrene and arsenic would also be successful for all other COCs on 
the Site. 

• The distribution of benzo(a)pyrene and arsenic in soil as described in the SCM (Section 4) 
has been defined sufficiently to support the evaluation of potential remediation 
technologies. 

• MTCA Method A unrestricted cleanup levels for soil and MTCA Method A cleanup levels for 
groundwater will be used as the target cleanup levels for COCs on the Site. 

• Engineering controls may be required to mitigate the potential for soil direct contact and 
exposure to arsenic and PAHs around the perimeter of the Property and beyond the 
Property boundaries. 

• Implementation of institutional controls on the Site would be necessary to provide long-term 
maintenance of the risk management procedures in accordance with Chapter 173-340-440 
WAC. The institutional controls would include the inaccessible contaminated soil located 
immediately adjacent to the Property, deed restrictions for domestic use of groundwater 
beneath the Property, and continued maintenance of engineering controls, if required. In 
addition, a construction contingency plan would be developed to govern the handling of 
potentially contaminated media during future utility work, as necessary. 
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• The remediation technologies would need to be compatible with the planned 
redevelopment for the Property, which includes the excavation of soil to within 5 feet of the 
Property boundary and to approximately 5 feet above MSL. 

5.6.1 Area A Remediation Technology Alternatives 
Area A is defined by the limits of the arsenic- and PAH-contaminated soil located within the 
perimeter of the shoring system. Based on the key assumptions described above, the 
cumulative results of the previous subsurface investigations and the RI conducted on and 
immediately adjacent to the Property, as well as the incremental cost comparisons of 
similar alternatives, three cleanup alternatives were retained for further consideration. 
These cleanup alternatives include: 

• Cleanup Alternative 1a—Impermeable wall shoring (secant or sealed sheet pile) 
combined with the excavation of the source area and discharge to the storm system 
of the water captured in the proposed subgrade water intrusion control system. 

• Cleanup Alternative 2a—Permeable wall shoring (soldier pile or unsealed sheet 
pile) combined with excavation of the source area and installing a permeable 
reactive barrier to pre-treat the water captured in the proposed subgrade water 
intrusion control system. 

• Cleanup Alternative 3a—Permeable wall shoring combined with excavation of the 
source area and installing a permanent system to treat the water captured in the 
proposed subgrade water intrusion control system. 

Because arsenic has an extremely low vapor pressure, it does not lead to a vapor pathway 
source. Excavation of contaminated soil will eliminate the direct contact pathway, and 
groundwater migration is impeded by the presence of a waterproof shoring system and/or 
captured by the subgrade groundwater control system. Therefore, the pathways for arsenic 
and benzo(a)pyrene are addressed by these alternatives. 

Cleanup Alternatives 1a through 3a meet the criteria under MTCA for protection of human 
health and the environment, compliance with cleanup standards, permanence of the 
remedy, and completion within a reasonable time frame. A description of the components 
of each cleanup alternative follows. 

5.6.1.1 Cleanup Alternative 1a 

Cleanup Alternative 1a includes a combination of remediation and construction 
technologies that will eliminate the highest concentrations of arsenic and PAHs in the 
source areas, eliminate the direct contact pathway, and provide a barrier to minimize the 
intrusion of the regional arsenic groundwater plume into the building’s subgrade water 
intrusion control system. This alternative could be implemented in conjunction with the 
development of the Property and may reduce the effects from the regional arsenic source. 

The excavation of soil containing arsenic and PAHs above the MTCA Method A Cleanup 
Level for unrestricted land uses from within Area A is shown on Figures 12 and 13. An 
impermeable shoring system will be installed around the perimeter of the Property prior to 
excavation. Upon installation of the shoring wall, the construction excavation will 
commence and is planned to extend to within 5 feet of the Property boundary and to depths 
of 5 to 10 feet below the fill/native soil interface. Because of the extent of the planned 
excavation, a majority of the remaining arsenic and PAH concentrations in soil are likely to 
be less than the laboratory detection limit. Any excavated soil containing more than 0.1 
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mg/kg benzo(a)pyrene or more than 20 mg/kg arsenic will be disposed of in a Subtitle D 
Landfill. 

Following completion of the excavation, confirmation soil sampling would be performed to 
confirm that the remediation objectives have been attained for soil within the development 
excavation area. The criteria for compliance soil sampling, including the depths and 
frequency of sampling, would be finalized in the PCA. 

Groundwater monitoring in 2006 and 2007 has documented that the Site is in compliance 
with the MTCA Method A Cleanup Level for PAHs in groundwater. Since benzo(a)pyrene is 
not volatile enough to lead to a vapor pathway source, the only pathway that needs to be 
addressed for soil is direct contact. Excavation to the shoring wall will eliminate the direct 
contact pathway.  

This alternative consists of installing a watertight shoring wall that extends approximately 
30 to 40 feet below the street surface grade and approximately 20 feet below the 
soil/groundwater interface. It is unlikely that any of the regional arsenic groundwater plume 
will infiltrate into the permanent subgrade water intrusion control system that is proposed to 
be installed beneath the building (Figure 14). Water collected in the subgrade water 
intrusion control system will be discharged to the storm system. The discharge from the 
building subgrade water intrusion control system will be sampled for total arsenic on a 
quarterly basis during the first year, semiannually during the second and third years, and 
annually during the fourth and fifth years.  

In the event that treatment of water discharging from the subgrade water intrusion control 
system is required to remove elevated concentrations of arsenic, a filtration unit, as 
conceptualized below, will be added to the system. Specific design parameters will be 
evaluated during the construction dewatering process to accurately size the treatment 
system and verify the treatment method. Using preliminary information and data collected 
from the Site, a conceptual treatment system would consist of the following components:  

• Two high-pressure sump pumps, 
• Two zero-valent iron filters, 
• One backwash storage tank, and 
• A safety control system with automatic backwash timer.  

The two high-pressure sump pumps will be used as redundant coverage to remove the 
water from the building’s dewatering system. From the high-pressure sump pumps the 
water will be treated by two zero-valent iron filters running in series. By running the filters in 
series, the system provides additional redundancy. Therefore sampling will be completed 
between the filters, and no storage tank will be required for discharge to the storm system. 
The filters will be back-flushed periodically (timing will be determined in the field), to reduce 
the back pressure of the filters. Back-flush water will be stored in the backwash storage 
tank and then run through the two filters prior to discharge to the storm system. 
Accumulated solids in the backwash tank will be removed periodically as needed.  

Zero-valent iron treatment relies on iron corrosion, reprecipitation, and arsenic adsorption 
on the external surface of the adsorbent (arsenic adsorbs to the iron). Zero-valent iron 
filters have been used to reduce arsenic concentrations from 20 milligrams per liter to less 
than 10 µg/L arsenic. The project goal will be to reduce the arsenic concentration to below 
5 µg/L. The projected design life of the filter would be 5 years. Depending on the influent 
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concentration, the life cycle could exceed 20 years. Spent zero-valent iron/sand mixture 
can be removed and replaced with new material. 

The initial construction dewatering of the excavation may require pre-treatment of the water 
for turbidity and arsenic. Water that collects within the excavation during construction will be 
pumped into holding tanks, sampled, and treated as described above, if necessary, to 
confirm that groundwater cleanup standards are met prior to discharge to the storm system. 
It is anticipated that a stormwater discharge permit will be required by the City of Seattle. 

Key assumptions for this component of the proposed cleanup action include the following: 

• Shoring costs are borne by the development and are not included in the 
disproportionate cost analysis. 

• Concentrations of PAHs in groundwater do not exceed MTCA Method A cleanup 
levels as a result of excavation activities. Compliance groundwater monitoring will 
be conducted at select locations during construction and excavation. 

• Implementation of institutional controls may occur on the Property for long-term 
maintenance of the risk management procedures in accordance with Chapter 
173-340-440 WAC. Applicable institutional controls may include placing deed 
restrictions on soil beneath the Property, prohibiting the domestic use of 
groundwater beneath the Property, and providing for continued monitoring and 
maintenance of engineering controls, if any are required. In addition, a construction 
contingency plan would be developed to govern the handling of potentially 
contaminated media during future redevelopment, as necessary. 

A preliminary estimate of the cost to complete Cleanup Alternative 1 indicates that the cost 
ranges from approximately $1,625,000 to $2,437,000 (Table 9a, Chart 1). These costs 
assume that 27,300T tons of soil will require disposal in a Subtitle D landfill facility, 
engineering controls will be permanent and require minimal maintenance, and the shoring 
wall is watertight. 

The criteria used by SES to qualitatively evaluate Alternative 1a are presented below and 
summarized in Table 8a. 

Protectiveness. Overall protectiveness of human health and the environment for 
Alternative 1a is high. The arsenic- and PAH-contaminated soil will be excavated and 
disposed of off-Property, leaving clean, native glacial till. The impermeable shoring wall 
restricts the off-Property arsenic-contaminated groundwater from flowing onto the Property. 
These combined actions significantly reduce the environmental risks to the Property.  

Permanence. The degree to which Alternative 1a permanently reduces the toxicity is high. 
The contaminated soil is removed from the Property; therefore, the remediation is 
irreversible, reduces the toxicity, and eliminates the future possibility of hazardous 
substance releases. The contaminated soil will be sequestered in a landfill, which mitigates 
the risk to human health and the environment.  

Cost. The cost to implement Alternative 1a is advantageous, given the Property 
redevelopment plans. Because redevelopment of the Property includes the construction of 
an underground parking lot, all shoring and excavation costs are associated with the 
development expenses. The remediation costs include only the incremental cost of 
disposal in a permitted landfill. Long-term costs, including those associated with operation 
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and maintenance, monitoring, equipment replacement, reporting and maintaining any 
institutional controls, were lowest for Alternative 1a. 

Effectiveness over the long term. Alternative 1a provides the maximum long-term 
effectiveness to minimize on-Property arsenic and PAH contamination. Since the 
contaminated soil will be removed from the Property, the long-term effectiveness is high.  

Management of short-term risks. The risk to human health and the environment 
associated with Alternative 1a is minimal, but present in the form of dust migration during 
construction and excavation activities. This risk will be mitigated by wetting the top of the 
soil stockpiles and excavation areas to minimize dust production.  

Technical and administrative implementability. Alternative 1a is implementable, 
technically feasible, permitable, and complies with development plans. In addition, the 
alternative satisfies all applicable requirements set forth in MTCA.  

Consideration of public concerns. Alternative 1a is favorable in consideration of public 
concerns. The alternative requires the excavation of the source area, and the 
redevelopment project will convert low-cost, abandoned warehouse buildings into mixed-
use office/retail development. 

5.6.1.2 Cleanup Alternative 2a 

Cleanup Alternative 2a includes a combination of remediation and construction 
technologies that will eliminate the highest concentrations of benzo(a)pyrene in the source 
areas, eliminate the direct contact pathway, and provide a barrier to minimize the intrusion 
of arsenic associated with the regional groundwater plume into the building subgrade 
groundwater control system. This alternative could be implemented in conjunction with the 
development of the Property and may reduce the regional arsenic source. 

As with Cleanup Alternative 1a, the excavation of soil containing arsenic and PAHs above 
the MTCA Method A Cleanup Level for unrestricted land uses from within Area A is shown 
on Figures 12 and 13. Because of the extent of the planned excavation, a majority of the 
remaining arsenic and benzo(a)pyrene concentrations in soil are likely to be less than the 
laboratory detection limit. Any excavated soil containing more than 0.1 mg/kg 
benzo(a)pyrene or more than 20 mg/kg arsenic will be disposed of in a Subtitle D Landfill. 

Following completion of the excavation, confirmation soil sampling would be performed to 
confirm that the remediation objectives have been attained for soil within the development 
excavation area. The criteria for compliance soil sampling, including the depths and 
frequency of sampling, are described in the PCA (Section 6.0).  

As discussed above, Cleanup Alternative 2a has the same soil source removal efficiencies 
of Cleanup Alternative 1a, but it provides protection to the Property from the regional 
arsenic groundwater plume by implementing a permeable reactive barrier following 
excavation of PAH- and arsenic-contaminated soil. Permeable shoring, which does not 
isolate the shallow regional groundwater aquifer from the building subgrade water intrusion 
control system, will be installed in place of the impermeable shoring system (Figure 15). As 
a result, a reactive barrier will be required to remove the arsenic from the water that collects 
within the proposed building’s subgrade water intrusion control system before disposal. 
Long-term monitoring of the discharge water from the system would be required to evaluate 
the effectiveness of the barrier. This alternative could be implemented in conjunction with 
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the development of the Property and may provide a reduction of the regional arsenic 
source. 

The permeable reactive barrier would consist of a mix of sand and zero-valent iron 
shavings. The iron attracts the arsenic, pulling it out of the water column and sequestering it 
within the permeable barrier. The sand is used to increase the permeability of the barrier 
and to prevent blinding. In addition, the sand acts as a filler to separate the sequestered 
arsenic and to help prevent the buildup of arsenic over time.  

The initial construction dewatering of the excavation may require pre-treatment of the water 
for turbidity and arsenic. Water collected within the excavation during construction will be 
pumped into holding tanks and sampled to confirm that groundwater standards are met 
prior to discharge to the storm system. It is anticipated that a stormwater discharge permit 
will be required by King County and the City of Seattle. 

Key assumptions for this component of the proposed cleanup action include the following: 

• Shoring costs are borne by the development and are not included in the 
disproportionate cost analysis. 

• Concentrations of benzo(a)pyrene in groundwater do not exceed MTCA Method A 
cleanup levels as a result of excavation activities. Compliance groundwater 
monitoring will be conducted at select locations during construction and excavation. 

• Implementation of institutional controls may occur on the Property for long-term 
maintenance of the risk management procedures in accordance with Chapter 
173-340-440 WAC. Applicable institutional controls may include placing deed 
restrictions on soil beneath the Property, prohibiting the domestic use of 
groundwater beneath the Property, and providing for continued monitoring and 
maintenance of engineering controls, if any are required. In addition, a construction 
contingency plan would be developed to govern the handling of potentially 
contaminated media during future redevelopment, as necessary. 

• The permeable reactive barrier will be permanent (i.e., it will have a useful life of 
greater than 50 years) and will not require maintenance. A contingency plan for an 
active treatment system as described below in Alternative 3a would be necessary to 
implement if breakthrough of the barrier occurs.  

A preliminary estimate of the cost to complete Cleanup Alternative 2a indicates that the 
cost ranges from approximately $2,670,000 to $3,337,000 (Table 9b, Chart 1). These costs 
assume that 27,300 tons of soil will require disposal in a Subtitle D landfill facility, 
engineering controls will be permanent, the system will require minimal maintenance, and 
the permeable reactive barrier works in perpetuity. 

The criteria used by SES to qualitatively evaluate Alternative 2a are presented below and 
summarized in Table 8a. 

Protectiveness. Overall protectiveness of human health and the environment for 
Alternative 2a is high. The arsenic- and PAH-contaminated soil will be excavated and 
disposed of off-Property, leaving clean, native glacial till. The permeable shoring wall 
restricts the off-Property arsenic-contaminated groundwater from flowing onto the Property. 
These combined actions significantly reduce the environmental risks for the Property.  
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Permanence. The degree to which Alternative 2a permanently reduces the toxicity is high. 
The contaminated soil is removed from the Property; therefore, the remediation is 
irreversible, reduces the toxicity, and eliminates the future possibility of hazardous 
substance releases. The contaminated soil will be sequestered in a landfill, which mitigates 
the risk to human health and the environment.  

Cost. The cost to implement Alternative 2a is more expensive than Alternative 1a. Because 
redevelopment of the Property includes the construction of an underground parking lot, all 
shoring and excavation costs are associated with the development expenses. The 
remediation costs only include the incremental cost of disposal in a permitted land fill. Long-
term costs, including those associated with operation and maintenance, monitoring, 
equipment replacement, reporting and maintaining any institutional controls, were 
$1,000,000 more for Alternative 2a than Alternative 1a. 

Effectiveness over the long term. Alternative 2a provides the maximum long-term 
effectiveness to minimize on-Property arsenic and PAH contamination. Since the 
contaminated soil will be removed from the Property, the long-term effectiveness is high. 
However, because the permeable shoring wall allows the off-Property arsenic-
contaminated groundwater flow into the proposed subgrade groundwater intrusion control 
system through a reactive barrier wall, the long-term effectiveness of the alternative relative 
to groundwater quality is average.   

Management of short-term risks. The risk to human health and the environment 
associated with Alternative 2a is minimal but present in the form of dust migration during 
construction and excavation activities. This risk will be mitigated by wetting the top of the 
soil stockpiles and excavation areas to minimize dust production.  

Technical and administrative implementability. Alternative 2a is implementable, 
technically feasible, permitable, and complies with development plans. In addition, the 
alternative satisfies all applicable requirements set forth in MTCA.  

Consideration of public concerns. Alternative 2a is favorable in consideration of public 
concerns. The alternative requires the excavation of the source area, and the 
redevelopment project will convert low-cost, abandoned warehouse buildings into mixed-
use office/retail development. 

5.6.1.3 Cleanup Alternative 3a 

Cleanup Alternative 3a includes a combination of remediation and construction 
technologies that will eliminate the highest concentrations of arsenic and benzo(a)pyrene in 
the source areas, eliminate the direct contact pathway, and pre-treat arsenic-contaminated 
groundwater that migrates into the buildings subgrade water intrusion control system.  

As with Cleanup Alternatives 1a and 2a, the excavation of soil containing arsenic and PAHs 
above the MTCA Method A Cleanup Level for unrestricted land uses from within Area A is 
shown on Figures 12 and 13. Because of the extent of the planned excavation, a majority 
of the remaining arsenic and benzo(a)pyrene concentrations in soil are likely to be less than 
the laboratory detection limit. Any excavated soil containing more than 0.1 mg/kg 
benzo(a)pyrene or more than 20 mg/kg arsenic will be disposed of in a Subtitle D Landfill. 

Following completion of the excavation, confirmation soil sampling would be performed to 
confirm that the remediation objectives have been attained for soil within the development 
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excavation area. The criteria for compliance soil sampling, including the depths and 
frequency of sampling, are described in the PCA (Section 6.0).  

Cleanup Alternative 3a has the same soil source removal efficiencies of Cleanup 
Alternatives 1a and 2a, but it provides protection from the regional arsenic groundwater 
plume by implementing a permanent arsenic treatment system following excavation. 
Permeable soldier pile shoring, which does not isolate the shallow regional groundwater 
aquifer from the building subgrade water intrusion control system, will be installed in place 
of the secant shoring system. As a result, a permanent arsenic treatment system will be 
required to remove the arsenic that collects within the proposed building’s subgrade water 
intrusion control system (Figure 16). This alternative could be implemented in conjunction 
with the development of the Property, and it may reduce the regional arsenic source. 

The permanent arsenic treatment system would consist of a high-pressure water pump and 
a filter containing sand and zero-valent iron. The high pressure pump would direct the water 
collected in the building subgrade groundwater control system through a sand and iron filter 
that removes the arsenic prior to discharging the treated water to the storm system.  

The initial construction dewatering of the excavation may require pre-treatment of the water 
for turbidity and arsenic. Water collected within the excavation during construction will be 
pumped into holding tanks and sampled to confirm that groundwater standards are met 
prior to discharge to the storm system. It is anticipated that a stormwater discharge permit 
will be required by King County and the City of Seattle. 

Key assumptions for this component of the proposed cleanup action include the following: 

• Shoring costs are borne by the development and are not included in the 
disproportionate cost analysis. 

• Concentrations of benzo(a)pyrene in groundwater do not exceed MTCA Method A 
cleanup levels as a result of excavation activities. Compliance groundwater 
monitoring will be conducted at select locations during construction and excavation. 

• Implementation of institutional controls may occur on the Property for long term-
maintenance of the risk management procedures in accordance with Chapter 
173-340-440 WAC. Applicable institutional controls may include placing deed 
restrictions on soil beneath the Property, prohibiting the domestic use of 
groundwater beneath the Property, and providing for continued monitoring and 
maintenance of engineering controls, if any are required. In addition, a construction 
contingency plan would be developed to govern the handling of potentially 
contaminated media during future redevelopment, as necessary. 

• The treatment system will require long-term operation and maintenance.  

A preliminary estimate of the cost to complete Cleanup Alternative 3a indicates that the 
cost ranges from approximately $2,715,000 to $3,394,000 (Table 9c, Chart 1). These costs 
assume that 27,300 tons of soil will require disposal in a Subtitle D landfill facility, 
engineering controls will be permanent and require minimal maintenance. 

The criteria used by SES to qualitatively evaluate Alternative 3a are presented below and 
summarized in Table 8a. 

Protectiveness. Overall protectiveness of human health and the environment for 
Alternative 3a is high. The arsenic- and PAH-contaminated soil will be excavated and 
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disposed of off-Property, leaving clean, native glacial till. The impermeable shoring wall 
restricts the off-Property arsenic-contaminated groundwater from flowing onto the Property. 
These combined actions significantly reduce the environmental risks for the Property. 

Permanence. The degree to which Alternative 3a permanently reduces the toxicity is high. 
The contaminated soil is removed from the Property; therefore, the remediation is 
irreversible, reduces the toxicity, and eliminates the future possibility of hazardous 
substance releases. The contaminated soil will be sequestered in a landfill, which mitigates 
the risk to human health and the environment.   

Cost. The cost to implement Alternative 3a is more expensive than Alternative 1a. Because 
redevelopment of the Property includes the construction of an underground parking lot, all 
shoring and excavation costs are associated with the development expenses. The 
remediation costs only include the incremental cost of disposal in a permitted land fill. Long-
term costs, including those associated with operation and maintenance, monitoring, 
equipment replacement, reporting and maintaining any institutional controls were 
$1,000,000 more for Alternative 3a than Alternative 1a. 

Effectiveness over the long term. Alternative 3a provides the maximum long-term 
effectiveness to minimize on-Property arsenic and PAH contamination. Since the 
contaminated soil will be removed from the Property, the long-term effectiveness is high. 
Because the permeable shoring wall allows the off-site arsenic-contaminated water to flow 
into the subgrade water treatment system, the long-term effectiveness of the alternative in 
regards to groundwater quality is average.  

Management of short-term risks. The risk to human health and the environment 
associated with Alternative 3a is minimal but present in the form of dust migration during 
construction and excavation activities. This risk will be mitigated by wetting the top of the 
soil stockpiles and excavation areas to minimize dust production.  

Technical and administrative implementability. Alternative 3a is implementable, 
technically feasible, permitable, and complies with development plans. In addition, the 
alternative satisfies all applicable requirements set forth in MTCA.  

Consideration of public concerns. Alternative 3a is favorable in consideration of public 
concerns. The alternative requires the excavation of the source area, and the 
redevelopment project will convert low-cost, abandoned warehouse buildings into mixed-
use office/retail development. 

5.6.2 Area B Remediation Technology Alternatives 
Area B is defined by the extent of arsenic- and PAH-contaminated soil located within the 
Property boundary but beyond the perimeter of the shoring system (Figure 11). Based on 
the key assumptions from Section 5.6, the cumulative results of the previous subsurface 
investigations and the RI conducted on and immediately adjacent to the Property, as well 
as the incremental cost comparisons of similar alternatives, two cleanup alternatives were 
retained for further consideration. These cleanup alternatives include: 

• Cleanup Alternative 1b—Shored excavation with off-Property disposal. 
• Cleanup Alternative 2b—Capping arsenic- and PAH-contaminated soil. 
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Groundwater monitoring activities conducted in 2006 and 2007 have documented that the 
Site is in compliance with the MTCA Method A Cleanup Level for unrestricted land uses for 
benzo(a)pyrene in groundwater. Since benzo(a)pyrene is not volatile enough to lead to a 
vapor pathway source and no groundwater impacts have been detected, the only pathway 
that needs to be addressed is direct contact with contaminated soil.  

Both of the cleanup alternatives meet the criteria under MTCA for protection of human 
health and the environment, compliance with cleanup standards, permanence of the 
remedy, and completion within a reasonable time frame. The implementation of these 
alternatives likely would not result in public concern. A description of the components of 
each cleanup alternative follows. 

5.6.2.1 Cleanup Alternative 1b 

Cleanup Alternative 1b includes a combination of remediation and construction 
technologies that will eliminate the highest concentrations of arsenic and benzo(a)pyrene in 
the source areas and will eliminate the direct contact pathway.  

The excavation of soil containing arsenic and PAHs above the MTCA Method A Cleanup 
Level for unrestricted land uses from Area B is shown on Figures 12 and 13. A shoring 
system will be installed outside of the impermeable shoring to protect the structural stability 
of the adjacent ROW and nearby utilities (Figure 17). Any excavated soil containing more 
than 20 mg/kg arsenic or 0.1 mg/kg benzo(a)pyrene or equivalent will be disposed of in a 
Subtitle D Landfill.  

Following completion of the excavation, compliance soil sampling would be performed to 
confirm that the remediation objectives have been attained for soil within the excavation 
area. The criteria for compliance soil sampling, including the depths and frequency of 
sampling, are described in the PCA (Section 6.0).  

Key assumptions for this component of the cleanup action include the following: 

• Shoring costs, excavation, and backfill are included in the cost analysis. 
• Excavation is limited to Area B as depicted on Figure 11, representing 

approximately 6,500 cubic yards of soil. 
• Concentrations of benzo(a)pyrene in groundwater do not exceed MTCA Method A 

cleanup levels as a result of excavation activities. Compliance groundwater 
monitoring will be conducted at select locations during construction and excavation. 

A preliminary estimate of the cost to complete Cleanup Alternative 1b indicates that the 
cost ranges from approximately $1,900,000 to $2,200,000 (Table 9d, Chart 2). These costs 
assume that 6,500 cubic yards, or 8,000 tons, of soil will require disposal in a Subtitle D 
landfill facility; 1,200 linear feet of shoring will be required to protect the stability of 
surrounding structures; engineering controls will be permanent and require minimal 
maintenance; and the net present worth is based on 7% discounted rate of money with a 
2% annual escalation in operation and maintenance costs.  

The criteria used by SES to qualitatively evaluate Alternative 1b are presented below and 
summarized in Table 8b. 
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Protectiveness. Overall protectiveness of human health and the environment for 
Alternative 1b is high. The arsenic- and PAH-contaminated soil will be excavated and 
disposed of off-Property, leaving clean, native glacial till.  

Permanence. The degree to which Alternative 1b permanently reduces the toxicity is high. 
The contaminated soil is removed from the Property; therefore, the remediation is 
irreversible, reduces the toxicity, and eliminates the future possibility of hazardous 
substance releases. The contaminated soil will be sequestered in a landfill, which mitigates 
the risk to human health and the environment.  

Cost. The cost to implement Alternative 1b is the most expensive alternative for the Area B 
soil. The net present value of any long-term costs and Ecology oversight costs that were 
considered when excavating all arsenic- and PAH-contaminated soil associated with 
activities conducted on the Property, including those associated with operation and 
maintenance, monitoring, equipment replacement, reporting, and maintaining any 
institutional controls, were two orders of magnitude above that for Alternative 2b. Because 
the costs are disproportionate relative to the reduction of risk, Alternative 1b received a low 
rating for cost. 

Effectiveness over the long term. Alternative 1b provides the maximum long-term 
effectiveness to minimize impacts to the Site as a result of excavating arsenic- and PAH-
contaminated soil from Area B. Since the contaminated soil will be removed from the Site, 
the long-term effectiveness is high. 

Management of short-term risks. The risk to human health and the environment 
associated with Alternative 1b is minimal but present in the form of dust migration during 
construction and excavation activities. This risk will be mitigated by wetting the top of the 
soil stockpiles and excavation areas to minimize dust production.  

Technical and administrative implementability. Alternative 1b is problematic from an 
implementable, technically feasible, and permitable standpoint. The alternative requires a 
secondary shoring system to protect the utilities in the street and results in significant 
issues associated with permitting and excavating around public utilities located within the 
ROW. However, the alternative satisfies all applicable requirements set forth in MTCA.  

Consideration of public concerns. Alternative 1b is favorable in consideration of public 
concerns. The alternative requires the excavation of the source area, and the 
redevelopment project will convert low-cost, abandoned warehouse buildings into mixed-
use office/retail development. 

5.6.2.2 Cleanup Alternative 2b 

Cleanup Alternative 2b requires the use of capping and institutional control to eliminate the 
direct contact pathway for human and ecological exposure (Figures 12, 13, 18, 20 and 21).  

Key assumptions for this component of the cleanup action include the following: 

• Excavation and backfill in the area for utilities is covered by the development costs 
and are not included in the cost analysis. 

• Any excavation is limited to utility maintenance and construction only and is 
assumed to include no more than approximately 300 cubic yards of contaminated 
soil.  
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• The incremental cost for Subtitle D soil disposal is included in remediation costs. 
• Implementation of institutional controls will occur on the area to provide long-term 

maintenance of the risk management procedures in accordance with Chapter 
173-340-440 WAC. Applicable institutional controls will include placing deed 
restrictions on soil beneath the area, prohibiting the domestic use of groundwater 
beneath the Site, and providing for continued monitoring and maintenance of 
engineering controls, if any are required. In addition, a construction contingency 
plan would be developed to govern the handling of potentially contaminated media 
during future redevelopment, as necessary. 

A preliminary estimate of the cost to complete Cleanup Alternative 2b indicates that the 
cost ranges from approximately $22,000 to $44,000 (Table 9e and Chart 2). These costs 
assume that 300 tons of soil will require disposal in a Subtitle D landfill facility, a 
construction contingency plan will be prepared, engineering controls will be permanent and 
require minimal maintenance, and the net present worth is based on 7% discounted rate of 
money with a 2% annual escalation in operation and maintenance costs.  

The criteria used by SES to qualitatively evaluate Alternative 2b are presented below and 
summarized in Table 8b. 

Protectiveness. Overall protectiveness of human health and the environment for 
Alternative 2b is high. Groundwater sampling has shown that groundwater in the vicinity of 
Area B has not had concentrations of cPAHs in excess of applicable cleanup levels. 
Therefore, the active pathway that impacts human health and the environment is direct 
contact, which will be mitigated by capping. The addition of an institutional control limiting 
future access to the PAHs within Area B and providing instructions for regulatory 
notification, waste handling, and disposal profiling will result in a high degree of 
protectiveness for the general public.  

Cost. The cost to implement Alternative 2b is the lowest for the alternatives proposed to 
address arsenic- and PAH-contaminated soil within Area B. Long-term costs that were 
considered, including those associated with operation and maintenance, monitoring, 
equipment replacement, reporting, and maintaining any institutional controls, were two 
orders of magnitude less than those associated with Alternative 1b. Alternative 2b receives 
a preferred rating for cost. 

Effectiveness over the long term. Alternative 2b provides an average to high long-term 
effectiveness to minimize exposure to on-Property arsenic and PAH contamination in soil.  

Management of short-term risks. The risk to human health and the environment 
associated with Alternative 2b is very low. Implementation of the cap does not disturb the 
contaminated soil, thereby limiting short-term risks.  

Technical and administrative implementability. Alternative 2b is preferred from an 
implementable, technically feasible, and permitable standpoint. The alternative fits with the 
development plans for new sidewalk improvements and existing asphalt road coverings 
that will create a barrier to direct contact. The alternative satisfies all applicable 
requirements set forth in MTCA. 
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Consideration of public concerns. Alternative 2b is average in regard to consideration of 
public concerns. The contamination will remain in place, but it will be capped to prevent 
direct contact. 

5.6.3 Area C Remediation Technology Alternatives 
Area C is defined by the limits of the PAH-contaminated soil located within the Northwest 
46th Street ROW (Figure 11). Based on key assumptions described above, the cumulative 
results of the previous subsurface investigations, and the RI conducted on and immediately 
adjacent to the Property, as well as the incremental cost comparisons of similar 
alternatives, two cleanup alternatives were retained for further consideration. These 
cleanup alternatives include: 

• Cleanup Alternative 1c—Shored excavation with off-Site disposal. 
• Cleanup Alternative 2c—Capping PAH-contaminated soil. 

Both capping and excavation of contaminated soil will eliminate the direct contact pathway, 
and the groundwater pathway has been confirmed to be incomplete.  

Cleanup Alternatives 1c and 2c meet the criteria under MTCA for protection of human 
health and the environment, compliance with cleanup standards, permanence of the 
remedy, and completion within a reasonable time frame. A description of the components 
of each cleanup alternative follows. 

5.6.3.1 Cleanup Alternative 1c 

Cleanup Alternative 1c includes a combination of remediation and construction 
technologies that will eliminate the highest concentrations of benzo(a)pyrene in the source 
areas and will eliminate the direct contact pathway.  

The excavation of soil containing PAHs above the MTCA Method A Cleanup Level for 
unrestricted land uses of 0.1 mg/kg from Area C is shown on Figure 13. A temporary 
shoring system will be installed outside of the impermeable shoring to protect the structural 
stability of the ROW and overlying utilities (Figure 19). Any excavated soil containing more 
than 0.1 mg/kg benzo(a)pyrene or equivalent will be disposed of in a Subtitle D Landfill.  

Following completion of the excavation, compliance soil sampling would be performed to 
confirm that the remediation objectives have been attained for soil within the excavation 
area. The criteria for compliance soil sampling, including the depths and frequency of 
sampling, are described in the PCA.  

Key assumptions for this component of the cleanup action include the following: 

• Shoring, excavation, backfill, and permitting costs are included in the cost analysis. 
• Excavation is limited to Area C as depicted on Figures 11 and 13, representing 

approximately 18 cubic yards of PAH-contaminated soil and approximately 470 
cubic yards of overburden soil. 

• Concentrations of benzo(a)pyrene in groundwater do not exceed MTCA Method A 
cleanup levels as a result of excavation activities. Compliance groundwater 
monitoring will be conducted at select locations during construction and excavation. 

• Disposal of 18 cubic yards of soil in a Subtitle D landfill facility will be required. 
• Demolishing of the Northwest 46th Street surface and sidewalk will be required. 
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• 1,500 square feet of shoring to protect the stability of surrounding ROW and 
adjacent structures will be required. 

• Shoring for the high-pressure gas main as required. 
• Removal and disposal of clean overburden as required. 
• Backfilled materials will require acquisition placement and compaction. 
• Reconstruction of Northwest 46th Street ROW as required. 
• Traffic closures during excavation and construction activities within the Northwest 

46th Street ROW as required. 
• Permit coordination through the DPD, Seattle Department of Transportation, Seattle 

Public Utilities, and Puget Sound Energy will be required. 

A preliminary estimate of the cost to complete Cleanup Alternative 1c indicates that the cost 
ranges from approximately $732,000 to $878,000 (Table 9f, Chart 3). The criteria used by 
SES to qualitatively evaluate Alternative 1c are presented below and summarized in Table 
8c. 

Protectiveness. Overall protectiveness of human health and the environment for 
Alternative 1c is high. The PAH-contaminated soil will be excavated and disposed of off-
Site, leaving clean, native glacial till.  

Permanence. The degree to which Alternative 1c permanently reduces the toxicity is high. 
The contaminated soil is removed from the Property; therefore, the remediation is 
irreversible, reduces the toxicity, and eliminates the future possibility of hazardous 
substance releases. The contaminated soil will be sequestered in a landfill, which mitigates 
the risk to human health and the environment.  

Cost. The cost to implement Alternative 1c is the most expensive alternative for the Area C 
soil. The net present value of any long-term costs and Ecology oversight costs that were 
considered when excavating all PAH-contaminated soil associated with activities conducted 
on the Property, including those associated with operation and maintenance, monitoring, 
equipment replacement, and reporting were well above that for Alternative 2c. Because the 
costs are disproportionate to the reduction of risk, Alternative 1c received a low rating for 
cost. 

Effectiveness over the long term. Alternative 1c provides the maximum long-term 
effectiveness to minimize impacts to the Site as a result of excavating PAH-contaminated 
soil from Area C. Since the contaminated soil will be removed from the Site, the long-term 
effectiveness is high. 

Management of short-term risks. The risk to human health and the environment 
associated with Alternative 1c is minimal but present in the form of dust migration and direct 
contact during construction and excavation activities. This risk will be mitigated by wetting 
the excavation areas to minimize dust production and requiring construction personnel to 
have current 40-hour Hazardous Waste Operations and Emergency Response Standard 
training.  

Technical and administrative implementability. Alternative 1c is problematic from an 
implementable, technically feasible, and permitable standpoint. The City of Seattle has 
expressed concerns with excavation in the ROW and is concerned with the protection of 
existing utilities and the structural integrity of the roads and sidewalks. The alternative 
requires a secondary shoring system to protect the utilities in the street and results in 
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significant issues in terms of permitting and excavating around public utilities located within 
the ROW. However, the alternative satisfies all applicable requirements set forth in MTCA.  

Consideration of public concerns. Alternative 1c is favorable in consideration of long-
term public concerns; however, excavating within the Northwest 46th Street ROW will 
require closing the street for an unknown period of time to allow shoring of the surrounding 
ROWs and structures, shoring of utilities, and excavation of clean overburden and PAH-
contaminated soil prior to reconstruction of the Northwest 46th Street ROW. As a result, 
traffic congestion will increase on surrounding roads for the duration of the project. 

5.6.3.2 Cleanup Alternative 2c 

Cleanup Alternative 2c includes capping the ROW and implementing an environmental 
covenant from 6 feet below the ROW surface to a depth below the PAH contamination to 
eliminate the direct contact pathway for the maintenance and installation of deep utilities 
(Figures 11, 20, and 21A).  

Key assumptions for this component of the cleanup action include the following: 

• Approximately 6 feet of non-PAH-contaminated soil overlying the PAH 
contamination will serve as a barrier to minimize the potential for direct contact with 
the PAH-contaminated soil when shallow utility or ROW improvement work is 
conducted above the restricted area. 

• Existing and improved ROW features, including asphalt-paved traffic lanes, parking 
strips, concrete sidewalks, and approximately 11 feet of clean soil overlying the 
PAH-contaminated soil will serve as a barrier to minimize the potential for direct 
contact for the general public. 

• Implementation of institutional controls will occur on the area to provide long-term 
maintenance of the risk management procedures outlined in Chapter 173-340-440 
WAC. Applicable institutional controls will include placing environmental covenants 
on soil beneath the area from 6 feet beneath the ROW surface to a depth below the 
PAH contamination, prohibiting the domestic use of groundwater beneath the Site, 
and providing for continued monitoring and maintenance of engineering controls, if 
any are required.  

A preliminary estimate of the cost to complete Cleanup Alternative 2c indicates that the cost 
ranges from approximately $2,500 to $4,000 (Table 9g, Chart 3) These costs assume 
engineering controls will be permanent and require minimal maintenance. 

The criteria used by SES to qualitatively evaluate Alternative 2c are presented below and 
summarized in Table 8c. 

Protectiveness. Overall protectiveness of human health and the environment for 
Alternative 2c is high. Groundwater sampling has shown that groundwater in the vicinity of 
Area C (MW14) does not contain concentrations of PAHs in excess of applicable cleanup 
levels. Therefore, the active pathway that impacts human health and the environment is 
direct contact, which will be mitigated by capping. The contamination is located below the 
major utility corridor (surface to 6 feet bgs) and would not be disturbed during routine 
maintenance of shallow utilities and street improvement projects. SES has expanded the 
preliminary assessment of risk for the PAH-contaminated soil as it relates to potential future 
access for the installation of deep utilities or deep ROW improvement projects (Section 
4.7.2). The risk assessment indicates that the PAH concentrations in the soil within the 
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ROW do not represent a direct exposure hazard to the general public or construction/utility 
workers who may come into contact with it. The addition of an institutional control limiting 
future access to the PAHs within the ROW and providing instructions for regulatory 
notification, waste handling, and disposal profiling will result in a high degree of 
protectiveness for the general public. 

Cost. The cost to implement Alternative 2c is the lowest of the alternatives proposed to 
address PAH-contaminated soil within Area C. Long-term costs that were considered, 
including those associated with operation and maintenance, monitoring, equipment 
replacement, reporting, and maintaining any institutional controls, were well below those 
associated with Alternative 1c. Alternative 2c receives a preferred rating for cost. 

Effectiveness over the long term. Alternative 2c provides an average to high long-term 
effectiveness to minimize exposure to off-Property PAH contamination in soil.  

Management of short-term risks. The risk to human health and the environment 
associated with Alternative 2c is very low. Implementation of the cap does not disturb the 
contaminated soil, thereby limiting short-term risks.  

Technical and administrative implementability. Alternative 2c is preferred from an 
implementable, technically feasible, and permitable standpoint. The alternative fits with the 
development plans for new sidewalk improvements and existing asphalt road coverings 
that will enhance the barrier to direct contact. Alternative 2c also satisfies the City of 
Seattle’s concerns with excavation in the ROW and the protection of existing utilities and 
the structural integrity of the roads and sidewalks. The alternative satisfies all applicable 
requirements set forth in MTCA. 

Consideration of public concerns. Alternative 2c is average in regards to consideration 
of public concerns. The contamination will remain in place, but it will be capped and placed 
under institutional control to prevent direct contact. In addition, street closure or disruption 
to utilities would not be required to implement Alternative 2c. 

5.7 RECOMMENDED CLEANUP ALTERNATIVE 
Based on the results of the feasibility study, a combination of Cleanup Alternatives 1a, 2b, and 2c, 
which entail installing an impermeable shoring wall, excavating contaminated soil from within Area 
A, capping contaminated soil within Areas B and C, and monitoring the direct discharge of arsenic-
contaminated groundwater within the building subgrade groundwater intrusion control system, will 
be applied during Site remediation. The evaluation of Cleanup Alternatives 1a through 2c using the 
criteria presented in MTCA is summarized in Tables 8a, 8b, and 8c. Because the nature of the 
scoring is qualitative and the evaluation criteria are not equivalent, the ranking of cleanup 
alternatives is not based on a simplistic mathematical summing of the scores to identify the 
preferred alternative. The selection of a recommended cleanup alternative considers the scoring, 
but it ultimately is determined by professional judgment. Alternative 1a has similar or less risk 
associated with the cleanup than Alternatives 2a, or 3a, and is considerably less costly (Tables 9a 
through 9c, Chart 1). When comparing Alternatives 1b and 2b, the risk is higher with Alternative 2b. 
However, as indicated on Chart 2, the costs associated with Alternative 1b are disproportionately 
high when compared to the costs associated with Alternative 2b (Tables 9d and 9e; Chart 2). 
Similarly, when comparing Alternatives 1c and 2c, the risk is higher with Alternative 2c. However, 
as indicated on Chart 3, the costs associated with Alternative 1c are disproportionately high when 
compared to the costs associated with Alternative 2c (Table 9f and 9g; Chart 3). 
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Cleanup Alternatives 1a, 2b, and 2c meet the requirements set forth in Chapters 173-340-360(3) 
and 173-340-370 WAC. These cleanup alternatives received “favorable” scores for the evaluation 
criteria of protectiveness, permanence, cost, long-term effectiveness, implementability, and 
consideration of public concern. The rating of “average” was assigned for short-term risk 
management, as a result of possible dust issues associated with the excavation. The rating of 
“favorable” was assigned for implementation because the impermeable (or impermeable) secant 
wall creates a physical barrier that reduces the likelihood that the regional arsenic groundwater 
plume will migrate beyond the boundary of the shoring barrier on the Property, while the other two 
alternatives rely on treatment systems. Cleanup Alternatives 1a, 2b, and 2c received “very 
favorable” overall scores for the evaluation criteria of cost due to the significant cost savings over 
Alternatives 2a, 3a, 1b, and 1c (Tables 9a though 9g; Charts 1 through 3). 

Details concerning the implementation of the recommended cleanup alternative and the decision 
process used to evaluate whether modifications to the selected approach are warranted are 
provided in the PCA, discussed below. 

6.0 PROPOSED CLEANUP ACTION  

The results of subsurface investigations conducted on and adjoining the Property between 
September 2005 and August 2008 indicate that PAH-contaminated soil and arsenic-contaminated 
soil and groundwater are present beneath the Site.  

Field activities undertaken between 2005 and 2008 included: 

• The collection of 11 railroad ballast samples; 
• The advancement of 37 push-probe soil borings to evaluate the extent of soil contamination 

beneath and adjacent to the Property; and 
• The advancement of 25 hollow-stem auger borings, 17 of which were completed as 

monitoring wells to evaluate the extent of soil and groundwater contamination beneath and 
adjacent to the Property. 

PAH-contaminated soil resulting from the former use of the Property as a wooden pipe treatment 
and storage facility generally appears to be limited to the Property and a portion of the Northwest 
46th Street ROW. Soil in the vicinity of the former wood treatment operations contains elevated 
concentrations of cPAHs. Concentrations of benzo(a)pyrene that exceeded the MTCA Method A 
cleanup level generally were observed at depths between 2.5 and 11.5 feet bgs and were confined 
to the fill layer beneath the Property and a portion of the Northwest 46th Street ROW. The 
equivalent cPAH exceedances at each location were correlative with the detection of 
benzo(a)pyrene. Groundwater was not impacted by cPAHs. 

Concentrations of arsenic detected in soil samples collected from within the ROWs and along the 
former BNSF railroad are likely a result of regional impacts and do not appear to be associated 
with activities conducted on the Property. Concentrations of arsenic exceeded the MTCA Method A 
cleanup level in soil on the eastern portion of the Property and along the northern Property 
boundary, although soil concentrations generally exceed the MTCA Method A Cleanup Level by 
less than 5 mg/kg. Two soil samples collected from the southern Property boundary also contained 
elevated arsenic concentrations. 

Concentrations of arsenic in soil and groundwater collected from the North BINMIC area commonly 
exceed the MTCA Method A cleanup level. This is likely a result of the fill materials beneath the 
Property and vicinity and the ballast used in the construction of the railroads. Three of the ballast 
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samples contained the highest arsenic concentrations relative to other soil samples collected from 
the Property and surrounding off-Property areas. In addition, arsenic is a common compound used 
in herbicides and is regularly used along roads and railways in an effort to reduce the growth of 
vegetation. 

Based on the findings from the investigations conducted by SES and the historical research 
presented in this report, the Site has been defined to include the following criteria: 

• Extent of PAH-contaminated soil both on and off of the Property associated with the 
historical use of the Property as a wood pipe treatment facility. The off-Property extent of 
PAH contamination identified in soil borings B47, B54, and B55 are included in the Site 
definition (Figure 11).  

• Arsenic-contaminated soil beneath the Property.  
• Arsenic-contaminated groundwater beneath the Property. Ecology has determined that the 

groundwater contamination associated with the historical use of the Property is limited to 
Area A, identified in Figure 11. 

As discussed in Sections 5.1.1 and 5.1.2, the cleanup conducted on a site must comply with 
ARARs, which are discussed in greater detail above, as well as the cleanup standards proposed 
for the Site.  

On-Property soil is compared to MTCA Method A cleanup levels for unrestricted land uses, which 
are sufficient to address the Property, as much of the subgrade soil will be removed prior to the 
construction of a belowground parking garage. Preliminary soil cleanup levels for arsenic will be 
based on unrestricted land use as defined in MTCA (20 mg/kg). Soil cleanup levels for PAHs will 
be compared to the cleanup level established for benzo(a)pyrene (0.1 mg/kg). Using the toxicity 
equivalence methodology in Chapter 173-340-708(8) WAC, equivalent concentrations of the 
remaining PAHs, including benzo(a)anthracene, chrysene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, and dibenz(a,h)anthracene, will be calculated and 
summed to obtain the total toxicity soil concentration for the total cPAH mixture as it compares to 
the cleanup level for benzo(a)pyrene.  

MTCA Method A cleanup levels for groundwater are proposed for benzo(a)pyrene and arsenic in 
groundwater beneath the Property.  

The table below presents the cleanup levels proposed for the Site remediation activities. Arsenic in 
soil and groundwater and benzo(a)pyrene (and associated TEFs) in soil are the COCs for the Site 
and will be addressed by the Site remediation. 
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Cleanup Levels Proposed for Site Remediation Activities 

COC 
Soil  

(mg/kg) 
Groundwater  

(µg/L) 
Arsenic 20a 5b 
Benzo(a)pyrene 0.1a 0.1b 

aMTCA Cleanup Regulation Chapter 173-340-900 WAC, Table 740-1, Method A Soil Cleanup Levels for Unrestricted 
Land Uses. 
bMTCA Cleanup Regulation, Chapter 173-340-900 WAC, Table 720-1 Method A Cleanup Levels for Ground Water. 
COC = chemical of concern 
mg/kg = milligrams per kilogram 
MTCA = Model Toxics Control Act 
µg/L = micrograms per liter 
WAC = Washington Administrative Code 

 

Based on the information acquired during the RI, SES designated three remedial areas on the Site: 
those portions of the Property that are located within the proposed shoring system (Area A) those 
portions of the Property that are located outside the shoring system (Area B), and the portion of the 
Site located within the Northwest 46th Street ROW (Area C) (Figure 11). The shoring locations were 
chosen for cost and logistical reasons associated with the constructability of the planned 
development and in coordination with the disproportionate cost analyses conducted as part of the 
FS. Technologies reviewed for each of the areas (Areas A, B, and C) are discussed in greater 
detail in Section 5.6 above and summarized below. 

Cleanup alternatives reviewed for Area A include: 

• Cleanup Alternative 1a—Impermeable wall shoring (secant or sealed sheet pile) combined 
with the excavation of the source area and discharge to the storm system of the water 
captured in the proposed subgrade water intrusion control system. 

• Cleanup Alternative 2a—Permeable wall shoring (soldier pile or unsealed sheet pile) 
combined with excavation of the source area and installing a permeable reactive barrier to 
pre-treat the water captured in the proposed subgrade water intrusion control system. 

• Cleanup Alternative 3a—Permeable wall shoring combined with excavation of the source 
area and installing a permanent remediation system to treat the water captured in the 
proposed subgrade water intrusion control system. 

Cleanup alternatives reviewed for Area B include: 

• Cleanup Alternative 1b—Shored excavation of arsenic and PAH-contaminated soil with off-
Site disposal. 

• Cleanup Alternative 2b—Capping arsenic- and PAH-contaminated soil. 

Cleanup alternatives reviewed for Area C include: 

• Cleanup Alternative 1c—Shored excavation of PAH-contaminated soil with off-Site 
disposal. 

• Cleanup Alternative 2c—Capping PAH-contaminated soil. 

Based on the results of the FS, a combination of Cleanup Alternatives 1a, 2b, and 2c, which entail 
installing an impermeable shoring wall, excavating contaminated soil from within Area A, capping 
contaminated soil within Areas B and C, and monitoring the direct discharge of arsenic-
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contaminated groundwater within the buildings subgrade groundwater intrusion control system, will 
be applied during Site remediation. 

Cleanup Alternatives 1a, 2b, and 2c meet the requirements set forth in Chapters 173-340-360(3) 
and 173-340-370 WAC. These cleanup alternatives received “favorable” scores for the evaluation 
criteria of protectiveness, permanence, cost, long-term effectiveness, implementability, and 
consideration of public concern. The rating of “average” was assigned for short-term risk 
management as a result of possible dust issues associated with the excavation. The rating of 
“favorable” was assigned for implementation because the secant wall creates a physical barrier 
that reduces the likelihood that the regional arsenic groundwater plume will migrate beyond the 
boundary of the shoring barrier on the Property, while the other two alternatives rely on treatment 
systems. Cleanup Alternatives 1a, 2b, and 2c received “very favorable” overall scores for the 
evaluation criteria of cost due to the significant cost savings relative to Alternatives 2a, 1b, and 1c 
(Tables 9a though 9g, Charts 1 through 3). 

The selected cleanup alternative must comply with MTCA cleanup regulations specified in Chapter 
173-340 WAC and with applicable state and federal laws. Under Chapters 173-340-350 and 
173-340-710 WAC, applicable requirements include regulatory cleanup standards, standards of 
control, and other environmental requirements, criteria, or limitations established under state or 
federal law that specifically address a contaminant, remedial action, location, or other 
circumstances at a site. 

Under the assumption that the information provided in this report meets the general requirements 
of the RI/FS as specified in Chapter 173-340-350 WAC, the following PCA was prepared for 
submittal to Ecology and includes a detailed scope of work for the proposed cleanup action and the 
monitoring requirements that will be implemented to document effectiveness and protect human 
health and the environment throughout the cleanup action. As discussed above, Alternatives 1a, 
2b, and 2c, hereafter referred to as Alternative A, Alternative B, and Alternative C, respectively, 
were selected as the most effective, feasible, and appropriate remedial options.  

In the event that additional contaminants are discovered during the course of the cleanup activities, 
their concentrations will be compared to the MTCA Method A cleanup levels for soil and 
groundwater. 

6.1 AREA A – EXCAVATION WITHIN THE PERIMETER SHORING 
Prior to beginning the excavation, large-diameter augers will be used to install a watertight secant 
shoring wall within the perimeter of the Property. As the excavation progresses, soil tiebacks will be 
installed approximately 8 feet below the street grade into Area B, Area C, and the surrounding 
ROW using a 6-inch auger. The first 10 to 15 feet of the soil cuttings pulled from the secant pile 
and the soil tieback augers will be separately stockpiled and characterized for arsenic and PAHs 
prior to disposal. The location and extent of the shoring system is included on Sheets SS1 through 
SS7 of the Project Plan Set by Clark Design Group, PLLC (Appendix H). 

Once the shoring system is in place, excavation of arsenic- and PAH-contaminated soil will be 
conducted within the limits illustrated in Sheets C1-01 through C1-04 of the Project Plan Set 
(Appendix H) and to an approximate depth of 6 feet below the current on-Property grade. Analytical 
data collected during the RI and previous investigations, as well as compliance samples collected 
during the excavation process, will be used to guide the removal of arsenic- and PAH-
contaminated soil. Where possible, visual indications of contamination will be used to direct the 
excavation. Excavated soil will be placed in temporary stockpiles pending characterization. Soil 
containing concentrations of PAHs or arsenic above their respective cleanup levels will be 
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disposed of at a permitted facility. An environmental scientist from SES will be on the Property 
during the remedial excavation activities to screen and segregate soil for disposal. 

In addition to the extent of arsenic- and PAH-contaminated soil identified during the RI, it is 
possible that soil with high pH may be identified beneath the former caustic mixing area within the 
former Wesmar building. A soil pH meter will be used to identify and segregate soil containing 
elevated pH. Soil exhibiting elevated pH will be stockpiled and profiled prior to disposal at a 
permitted facility. 

Contaminated soil within the shoring boundary (Area A) will be removed until field screening and 
compliance samples indicate soil with COCs above their respective cleanup levels has been 
removed or the native soil interface is exposed. Immediately following the presumed removal of the 
contaminated soil within Area A, confirmation soil samples will be collected in accordance with the 
procedures described in Section 8.2.2. Locations characterized by concentrations of COCs above 
their respective cleanup levels will be overexcavated in 6-inch to 1-foot depth intervals and 
resampled. Once confirmation data show that COCs in soil have been effectively removed from 
Area A, the remaining soil will be excavated to the planned construction grade elevation per Sheets 
SS4 through SS7 of the Project Plan Set (Appendix H). Specific details regarding the sampling 
analysis and quality assurance programs are provided in the Sampling and Analysis Plan (SAP, 
Appendix I) and the Quality Assurance Project Plan (QAPP, Appendix J). 

Locations within Area A that were identified as containing arsenic concentrations in soil exceeding 
the cleanup level will be excavated and consolidated into a stockpile for waste characterization and 
disposal at an appropriate off-Site facility. 

Profile samples will be collected from the remaining construction excavation-generated soils to 
determine appropriate soil handling methods and disposal options.  

6.2 AREA B – CAPPING ON-PROPERTY ARSENIC- AND PAH-CONTAMINATED SOIL 
BEYOND THE PERIMETER SHORING 

The portion of the Property located beyond the shoring system for the proposed building will be 
capped with a combination of asphalt, landscaping, and concrete sidewalks. Formal deed 
restrictions will be recorded for the portions of the Property that exhibit concentrations of COCs in 
excess of their respective cleanup levels.  

6.3 AREA C – CAPPING PAH-CONTAMINATED SOIL LOCATED WITHIN THE RIGHT-
OF-WAY 

As described in Section 4.0, soil in one area beyond the Property boundary (Area C) has been 
confirmed to contain concentrations of PAHs in excess of the MTCA Method A cleanup level.  The 
PAH contamination in Area C is limited to approximately 18 cubic yards in volume, and it is capped 
by the ROW improvements and approximately 11 feet of clean soil. 

Due to the depth of the contaminated soil, any utility work or ROW improvement projects (street 
paving or sidewalk improvements) that may be conducted are not likely to extend to the 
contaminated zone. If a need arises to access the PAH-contaminated soil in the ROW for the 
installation or maintenance of deep utilities, the preliminary risk assessment included in Section 
4.7.2 suggests that the PAH concentrations in the ROW soil associated with the Site do not 
represent a direct exposure hazard to construction/utility workers who may come in contact with it.  
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An environmental covenant will be placed on the Property and will include the PAH-contaminated 
soil located within Area C (Figure 21A). The covenant will include instructions for regulatory 
notification, waste handling, and disposal profiling if contaminated soil within Area C is accessed. In 
reference to the soil contamination within Area C, the covenant will extend from 6 feet bgs to below 
the maximum depth of soil contamination encountered.  The City of Seattle (City) has been notified 
in writing of the Area C contamination and that an environmental covenant will be placed on the 
Property and will reference Area C.   Ecology has determined that the environmental covenant will 
be sufficiently protective of human health and the environment without subrogation of the City’s 
ROW interest. If the City conducts any maintenance or repair of street and sidewalk surfaces or 
utilities in Area C, the City is responsible for following appropriate health, safety, and soil 
management protocols described in the environmental covenant. 

6.4 POINT OF COMPLIANCE 
While the Area A excavation will likely meet cleanup levels, because some contaminated soil will 
be left in place and contained by capping in Areas B and C. Therefore, the conditional point of 
compliance for soil at the Site is “containment” per Chapter 173-340-740(6)(f) WAC. A standard 
point of compliance will be used for the arsenic-contaminated groundwater associated with the 
Site, per Chapter 173-340-720(8)(b) WAC. The Site is excluded from a terrestrial ecological 
evaluation because the contaminated soil beneath Areas B and C is currently, and will continue to 
be, covered by buildings, paved roads, and other physical barriers (Chapter 173-340-7491[b] 
WAC). Therefore, no point of compliance under the ecological risk assessment needs to be 
defined for the Site. A Terrestrial Ecological Evaluation form is attached to this report as Appendix 
G. 

6.5 INSTITUTIONAL CONTROLS 
Following approval from Ecology, a specific deed restriction, which will include the survey limits 
for Areas B and C, that contain soil exhibiting elevated concentrations of arsenic and PAHs, will 
be recorded with the King County Tax Assessor and attached to the title of the Property. The 
remainder of the Property will be covered by a mixed-use commercial/retail building and the 
surrounding ROWs capped with concrete sidewalks. The extent of the deed-restricted area 
(Area B) is depicted in Figure 21A.  

7.0 WORK ACTIVITY SUMMARY AND SEQUENCE FOR REMEDIATION 

This section briefly describes Site preparation for the excavation and removal of the PAH- and 
arsenic-contaminated soil from within Area A. 

7.1 CONSTRUCTION SETUP 
The excavation contractor will mobilize to the Property and set up operational areas necessary to 
implement the remedial and construction plans. Subsequent work will proceed generally as 
described in the following sections. 

7.1.1 Property Security and Public Notice  
The work will involve securing the Property from trespass and from entry by the 
unprotected public. The preparations will include installing temporary fencing around the 
perimeter of the Property, posting suitable warning signs every 50 feet along the temporary 
fence, posting a notice at Property entrances to convey information of the exposure 
hazards that are represented by the contamination on the Property, and submitting a 
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written notice to the City of Seattle and regulatory agencies as prescribed in the private 
rights of action section of MTCA (Chapter 173-340-545 WAC). 

7.1.2 Shoring Installation 
The secant-pile wall is to be constructed of 24-inch-diameter piles in the first pass, followed 
by 24-inch-diameter piles in the second pass. The second pass piles are to overlap the first 
pass by 5 inches on either side. This will create a wall with a minimum thickness of 14.6 
inches throughout. The pile depth will extend to -10 foot Elevation, or 15 feet below the 
planned excavation depth for development.  As the excavation progresses, soil tiebacks will 
be installed approximately 8 feet below the street grade to anchor the secant piles using a 
6-inch auger. The shoring installation will be coordinated by the General Contractor and 
installed according to Sheets SS1 through SS7 of the Project Plan Set (Appendix H). 

The secant-pile wall is to be constructed of fly ash concrete in a relatively lean mix. This is 
designed to have low permeability (i.e., limited hydraulic conductivity) and low strength. 
This enables the material to work well at withholding water and allows the overdrilling of the 
initial piles with the secondary steel reinforced piles in order to provide the required strength 
to withhold the soil and water pressures. The permeability of the constructed secant-pile 
wall is conservatively estimated at 6.4 X 10-7 centimeters/second, approximately that of tight 
clay. This permeability allows for imperfections at the seams between the individual secant 
piles (SES 2008b). The estimated aggregate permeability for the secant-pile wall with leaky 
seams is representative; one of the principal design features of the secant-pile wall is to 
withhold water from the excavation and subsequently the building’s subgrade water 
intrusion control system. 

7.1.3 Stabilized Construction Entrance and Wheel Wash 
A 12-inch-thick, rock-stabilized construction access/decontamination pad and wheel wash 
will be constructed on the southern portion of the Property (Sheets C1-01 and C1-03 of the 
Project Plan Set [Appendix H]). The pad will limit off-Property migration of arsenic- and 
PAH-contaminated soil from the Property by reducing contact between vehicles and 
Property soils and by providing an area to remove mud from truck tires. The pad will be 
constructed by excavating a shallow pit that will be lined with a heavy-duty plastic liner and 
sloped toward the excavation interior in order to collect any rain or wash water. The liner 
will be covered with sand, pea gravel, and/or quarry spalls meeting Washington State 
Department of Transportation Specification 9-13.6 (WSDOT 2006). Upon conclusion of the 
excavation activities, the access/decontamination pad will be excavated, transported, and 
disposed.  

7.1.4 Construction Dewatering  
Water that collects within the excavation will be pumped into a holding tank and stored on 
the Property. Dewatering details can be found on the Temporary Erosion and Sediment 
Control Sheet (Sheets C1-01 through C1-04 of the Project Plan Set [Appendix H]). 

Groundwater flow into the excavated interior of Area A during construction will be limited. It 
is estimated that accumulation of groundwater will occur principally as seepage through the 
floor of the excavation through the native glacial till. Groundwater flow through the floor of 
the excavation is estimated to have a maximum rate of 12.3 gallons per minute (gpm) with 
an average flow rate of 2.2 gpm across the entire excavated area (SES 2008b). 
Groundwater flow through the secant-pile sidewalls of the excavation is anticipated to occur 
as slow seepage through the wall. The anticipated flow rates range from 0 to 1.4 gpm 
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depending on the interpile leakage rate. Interpile leakage in excess of 1.5 gpm will be 
reduced during construction using concrete surface sealing techniques.  

The extracted water for construction will be permitted and discharged to the King County 
Metro sewer system via the local sewer system or treated on-Site to Washington State 
Surface Water Quality Standards and discharged to the stormwater system. The quantity 
and quality of water to be generated are expected to be acceptable for discharge to the 
Metro sewer system. The public storm drain (PSD) in 14th Avenue Northwest discharges to 
Lake Union. All discharges to the PSD shall meet state water quality requirements for all 
regulated parameters, including, but not limited to, turbidity (reported as NTU), pH, and all 
contaminants (such as those listed above). Maximum levels and thresholds for these 
parameters are generally regulated by Ecology’s Surface Water Quality Standards for 
Marine Waters (e.g. turbidity, pH, and some metals, such as arsenic) under Chapter 173-
201A WAC. For contaminants that do not have Surface Water Quality Standards, the 
maximum levels in Property discharges shall not exceed Ecology’s MTCA Method A  
Ground Water Cleanup Levels under Chapter 173-340 WAC.  

It will be the Contractor’s responsibility to understand the soil and groundwater COCs on 
the Property as well as the treatment methods and cleanup requirements for these COCs. 
It is also the Contractor’s responsibility to sample, perform testing, and monitor all Property 
discharges to the PSD, as needed, to assure that state water quality requirements are 
being met for all construction discharges. 

7.1.5 Health and Safety Protocol 
A health and safety plan detailing cautionary procedures that will be followed by all 
personnel on the Site during construction excavation activities will be prepared prior to 
beginning field work. Daily health and safety meetings will be conducted as part of the 
protocol. 

7.2 ENGINEERING DESIGN DOCUMENT FOR PCA IMPLEMENTATION 
The following subsections present an engineering design document that specifies the activities 
required to implement the proposed PCA. 

7.2.1 Excavation of Arsenic- and PAH-Contaminated Soil 
The following remedial work activities will be implemented by the excavation and general 
contractors in accordance with detailed plans and specifications included within this report 
(Appendix H): 

• Install the perimeter shoring system using large-diameter augers. 
• Remove arsenic- and PAH-contaminated soil to a depth of 10 to 15 feet bgs from 

Area A and stockpile excavated soil on-Property pending characterization and 
disposal. 

• Load and transport excavated soil to appropriate disposal facilities and fill sites. 
• Collect confirmation samples from excavated portions of Area A.  
• Cap Area B with concrete sidewalks, asphalt driveways, and landscaping 

surrounding the planned building.  
• Cap Area C with asphalt. 
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7.2.1.1 Excavation Preparation 

The excavation phase of the remediation will commence following the completion of the 
demolition phase. The sequence of excavation is designed to minimize vehicular traffic on 
impacted soil, thereby reducing the potential for cross-contamination of non-impacted areas 
of the Property. Prior to commencing excavation, utility locations that were identified during 
the demolition phase will be confirmed and remarked, if necessary, and the perimeter 
shoring system will be installed.  

7.2.1.2 Excavation Sequence, Estimated Volume, and Methods 

Approximately 27,300 tons of arsenic- and PAH-contaminated soil will be excavated 
following the installation of the shoring system. Excavation will commence in the eastern 
portion of Area A and progress westerly toward the stabilized construction entrance and 
decontamination pad. A track-mounted excavator will excavate soil and place it in a 
temporary stockpile. A rubber-tired front-end loader will pick up stockpiled contaminated 
soil and place it in dump trucks staged at the stabilized construction entrance. 

Guidance for the final vertical and lateral extent of the arsenic and PAH excavations shall 
be based upon data obtained during the RI and previous investigations conducted on the 
Site, field observations and screening, and the results of confirmation sampling and testing. 
If performance samples indicate that contamination remains after the initial excavation is 
completed, additional soil will be excavated and additional samples will be collected. This 
process will continue until confirmation sampling demonstrates that the cleanup levels have 
been achieved.  

Profile samples will be collected from the remaining construction excavation-generated soil 
to evaluate appropriate soil handling methods and disposal options.  

During excavation, the excavator operator will be escorted by at least one person 
functioning as a Spotter. The Spotter's responsibilities include: 

• Enforcing a no-personnel zone within the swing radius of the excavator; 
• Observing excavations for subsurface structures, such as unidentified utilities, 

artifacts, and sidewall stability;  
• Abiding by all regulations pertaining to discovery and excavation of archaeological 

resources, including, but not limited to, Chapters 27.34, 27.53, 27.44, 79.01, and 
79.90 RCW and Chapter 24-48 WAC, as applicable;  

• Field screening of excavated soil with various techniques (e.g. photoionization 
detector, sheen test, visual observation) to assess impacts; and  

• Notifying the Site Manager when a designated area of excavation has been 
completed and is ready for sampling.  

A safety meeting will be conducted prior to the start of each workday to inform existing and 
new site personnel of changing work conditions and to reinforce key safety requirements. 
During the safety meeting, specific instructions will be given to each equipment operator 
that spillage of excavated soil is to be minimized. In particular, operators will be instructed 
to carry only 3/4-full buckets and travel at moderate speeds to prevent soil spilling during 
transport to the stabilized construction entrance or during placement in the dump trucks. 

A Soil Loading Technician shall be present at all times during the loading of soil into dump 
trucks to help identify when each truck is fully loaded. Truck drivers will be specifically 
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instructed that they are to remain in their trucks at all times with the windows closed. The 
Soil Loading Technician shall also be responsible for inspecting the truck after loading to 
confirm that spillage of soil has not occurred onto the outside structures of the trucks (e.g. 
running boards, tongue, etc.) and that the load is properly covered, if required. If spillage 
has occurred, the Soil Loading Technician shall collect the spillage and place it back into 
the truck. If spillage becomes a recurring problem, a wheel/vehicle wash area will be 
designated as a contingency to help prevent contaminated soil from being inadvertently 
tracked off-Site. 

7.2.1.3 Transportation and Disposal 

Truck drivers shall be instructed to keep hazardous waste manifests and bills of lading with 
them at all times while transporting impacted soil. Drivers will also be instructed that direct 
routes to the waste facilities are to be used and no overnight layovers are permitted while 
the trucks are loaded. Drivers will be provided the Site Manager’s phone number as well as 
the 24-hour emergency contact number.  

The Site Manager will maintain a log of soils disposed off-Property, including the number of 
trucks with the date and time of departure from the Site, estimated weight and volume, 
destination, waste manifest numbers, and other appropriate documentation.  

All soil waste manifests, weight tickets, and bill of lading shall be signed by the respective 
disposal facilities and returned to SES. These documents will be included as attachments 
to the Cleanup Action Report, which will be completed at the end of the project. 

7.2.1.4 Previously Unidentified Contaminants 

Monitoring of Site remediation activities will be limited to testing for arsenic and cPAHs. 
Therefore, the detection of unknown contaminants will rely solely on exhibition of field-
screenable characteristics, such as odor and color. SES personnel will collect 
representative samples and submit them for laboratory analysis and identification prior to 
disposal at a permitted facility.  

7.2.2 Capping Area B and Area C 
The perimeter of the Property (Area B) and a portion of Northwest 46th Street (Area C) will 
be capped per the design specifications on Sheets L3.01 through L3.03 of the Project Plan 
Set (Appendix H).  

7.2.3 Institutional Controls 
An institutional control will be applied to the portions of the Property located outside of the 
shoring walls (Areas B and C), which are depicted on Figures 21a through 21h. See 
Section 6.5 for additional details. 

7.2.4 Site Restoration  
It is anticipated that Property development work will occur in conjunction with the cleanup 
action. 

8.0 COMPLIANCE MONITORING 

There are three types of compliance monitoring identified for remedial cleanup actions performed 
under MTCA (Chapter 173-340-410 WAC): Protection, Performance, and Confirmation Monitoring. 
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A paraphrased definition for each is presented below (Chapter 173-340-410 [1] WAC). Additional 
details regarding procedures for sample collection, handling, and quality assurance procedures are 
included in the SAP and QAPP attached to this report as Appendices I and J, respectively. 

• Protection Monitoring—To determine if human health and the environment are 
adequately protected during construction and the operation and maintenance period of an 
interim action or cleanup action as described in the health and safety plan. 

• Performance Monitoring—To document that the interim action or cleanup action has 
attained cleanup standards.  

• Confirmation Monitoring—To evaluate the long-term effectiveness of the interim action or 
cleanup action once cleanup standards or other performance standards have been 
attained. 

8.1 PROTECTION MONITORING 
A separate health and safety plan will be prepared for the remedial action that meets the minimum 
requirements for such a plan identified in federal (Title 29 CFR, Parts 1910.120, and 1926) and 
state regulations (WAC Title 296). A complete job hazard analysis will be prepared for the health 
and safety plan that identifies all known physical, chemical, and biological hazards, hazard 
monitoring protocols, and administrative and engineering controls required to mitigate the identified 
hazards.  

8.2 PERFORMANCE MONITORING 
The objectives for performance monitoring are to document compliance with waste analysis 
profiles and that cleanup levels are achieved. To demonstrate compliance, the following separate 
performance monitoring activities are planned for the remedial action: 

• Waste profiling for off-Site treatment or disposal. 
• Confirming that cleanup levels have been achieved. 

The performance monitoring activities are described in the following subsections.  

8.2.1 Waste Profiling for Off-Site Treatment or Disposal 
Wastes generated during the remedial activities will require analytical testing before they 
are transported off-Site for disposal. Generally, the treatment, storage, or disposal facility 
(TSDF) receiving the waste specifies the minimum number of samples and analytical tests 
before accepting wastes from the project. Wastes that will be generated from the remedial 
action destined for off-Site disposal include: 

• Contaminated soil removed by installing the secant wall and through excavation, 
• Contaminated groundwater from excavation dewatering, 
• Contaminated personnel protective equipment, 
• Decontamination solutions, and 
• Miscellaneous solid wastes.  

Each waste stream will be profiled separately in accordance with the minimum waste 
analyses requirements of the respective permitted TSDF. Excavated contaminated soil will 
be subjected to performance monitoring. Ecology guidance for remediation of petroleum-
contaminated soils (Ecology 1995) suggests that samples of stockpiled excavated soil be 
collected from locations where field survey methods indicate that contamination is likely to 
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be present and that samples be collected from a depth of 6 to 12 inches beneath the 
surface of the pile. The minimum number of samples for excavated soil is listed in Table 3 
of Ecology’s 1995 guidance document. The number of samples collected for performance 
monitoring of soil destined for off-Property disposal will be the number shown in Table 3 
(Ecology 1995) or the number required by the TSDF for waste profiling, whichever is 
greater. The required analytical tests for these samples will be established by the TSDF. 

8.2.2 Confirming That Cleanup Levels Have Been Achieved  
The excavation will be conducted based on the findings of the RI and previous 
investigations. Soil will be excavated to a total depth of 10 to 15 feet bgs (Figures 12, 13, 
and 21a through 21h). A 50-foot systematic sampling grid will be superimposed over the 
exposed excavation area being tested (sidewalls and floor). A grid size of 50 feet will result 
in a statistically valid number of at least 43 soil samples based on the size of Area A (Figure 
22). Confirmation soil samples will be collected from each grid node following excavation 
and submitted for analysis of arsenic and PAHs.  

To confirm that cleanup levels have been achieved, the mean concentrations of specific 
cPAHs and arsenic will be compared to their respective cleanup levels in accordance with 
the statistical guidance provided by Ecology (Ecology 1992). As detailed in the guidance, 
confirming whether the Site is clean is based on a comparison of the 95th percent upper 
confidence limit on the mean (UCL95) with the defined cleanup level. Each sample will be 
analyzed for the constituents of concern at a detection limit low enough to detect 
compliance with the cleanup level. The resulting data will then be tested for conformance 
with distributional assumptions (normal versus lognormal) and the UCL95 calculated based 
on the methods described in the Ecology 1992 guidance document. 

If the UCL95 for a specific constituent does not exceed the cleanup level, then the Site is 
considered clean; otherwise, it is still considered contaminated. The Site is considered 
clean when the UCL95 for each COC is less than its respective cleanup level. This statistical 
approach allows for post-sampling excavation to remove individual sample hot spots that 
cause exceedance of the cleanup levels and retesting to assess if the recalculated UCL95 
exceeds the cleanup level. In the event that utilities or other improvements are installed 
outside of the perimeter shoring system, soil samples will be collected from the floor and 
sidewalls of the excavations and submitted for analyses of arsenic and PAHs. Soil 
exhibiting elevated concentrations of COCs will be overexcavated and resampled.  

8.3 CONFIRMATION MONITORING 
It is anticipated that on-Property groundwater quality will be substantially restored by virtue of 
installing the shoring barrier wall, dewatering the excavation, and removing the contaminated soil 
from Area A. Water accumulated during the construction process and captured in the permanent 
building’s subgrade water intrusion control system will require discharge per Section 7.1.4.  

8.4 GROUNDWATER MONITORING REQUIREMENTS 
8.4.1 Permanent Dewatering System Monitoring 
The proposed alternative consists of installing a watertight shoring wall that extends 
approximately 30 to 40 feet below the street surface grade and approximately 20 feet below 
the soil/groundwater interface. These controls make it unlikely that the regional arsenic 
groundwater plume would infiltrate into the permanent subgrade water intrusion control 
system that is proposed to be installed beneath the building (Sheet C1-04, Appendix H). 
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Water collected in the subgrade water intrusion control system will be discharged to the 
storm system. The discharge from the building subgrade water intrusion control system will 
be monitored to confirm that arsenic- and PAH-contaminated groundwater is not migrating 
into the building area and that discharge water complies with surface water discharge 
standards, as described above.  

Upon initial operation of the permanent building water intrusion control system, discharge 
sampling will be conducted weekly for 3 weeks to monitor arsenic concentrations. 
Concentrations of arsenic detected in the discharge water over the 3-week sampling 
program will determine the following action items: 

1. If arsenic concentrations in the discharge water in all three weekly sampling events 
contain concentrations between 0 and 5 µg/L, then weekly sampling will be 
discontinued and quarterly monitoring will be implemented as described in Section 
8.4.2. 

2. If arsenic concentrations in the discharge water in any one of the three weekly 
sampling events contain concentrations greater than 5 µg/L, then weekly sampling 
will be extended for an additional 3 weeks.  

3. If arsenic concentrations in the discharge water in the six weekly sampling events 
contain an average concentration of less than 5 µg/L, then weekly sampling will be 
discontinued and quarterly monitoring will be implemented as described in Section 
8.4.2. 

4. If arsenic concentrations in the discharge water in the six weekly sampling events 
contain an average concentration greater 5  µg/L, then a treatment system, as 
described Section 5.6.1.1, will be added to the permanent dewatering system. The 
weekly sampling program will be repeated upon installation of the treatment system. 
 

8.4.2 Long-Term Groundwater Monitoring 
Per Chapter 173-340-410 WAC, compliance monitoring is required for any site that utilizes 
containment as a part of the cleanup action plan. Consequently, a groundwater monitoring 
program will be implemented to evaluate whether the cleanup action proposed herein is 
sufficient for the protection of human health and the environment. Water discharged from 
the subgrade water intrusion control system will be sampled for total arsenic in a quarterly 
basis during the first year, semiannually during the second and third years, and annually 
during the fourth and fifth years. If arsenic is not detected above the applicable cleanup 
level in the groundwater after 5 years, then monitoring may be discontinued. If arsenic 
concentrations above 5 µg/L are detected in any of the scheduled monitoring events 
beyond the initial 3- to 6- week monitoring program, the weekly program described above 
will be reinstated to evaluate the need for treatment. 

Sampling for arsenic in the subgrade water control system will be initiated upon startup of 
the permanent dewatering system after construction of the building foundation. The results 
of the monitoring events will be submitted to Ecology. 

9.0 SCHEDULE FOR IMPLEMENTATION AND REPORTING 

The remedial action is a planned component of a commercial redevelopment project at the Site 
subject to two Master Use Permits (MUPs) issued by the City of Seattle on September 29, 2008. 
MUP 3008041 was issued for the west building (Legal Description: LTS 1-6 & 17-22, BLK 173, 
GILMAN PARK ADDITION LESS PORTION FOR STREET) with a shoreline substantial 
development permit component. MUP 3008041 will remain active until September 5, 2013, 
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presuming construction commences by September 5, 2010. MUP 3008040 was issued for the east 
building (LTS 7-16, BLK 173, GILMAN PARK ADDITION LESS PORTION FOR STREET. SUBJ 
TO ESMT OVER SELY POR OF LOT 12 FOR A SPUR STRACT REC #3761195) and will remain 
active until August 26, 2011, but could be extended for additional periods upon issuance of a 
building permit. The remedial action component of the development is anticipated to commence on 
or before September 5, 2010, if market conditions allow. However, if market conditions preclude 
commencement of work by September 2010, and the commercial redevelopment project cannot 
proceed as currently planned, pursuant to the terms of the Consent Decree, Ecology and the PLPs 
and/or successors would negotiate an amended, MTCA-compliant cleanup action and schedule 
consistent with Chapter 173-340-360 WAC. The existing FS and PCA would be revised in 
accordance with Chapters 173-340-350 and 173-340-380 WAC, respectively, and resubmitted to 
Ecology. In addition, an updated Public Participation Plan would be implemented to provide for 
public comment pursuant to Chapter 173-340-600 WAC. 

The table below presents the schedule for finalization of the Consent Decree and 
implementation of the recommended cleanup alternative selected above in Section 5.7. 

Activity  Time Frame 
Consent Decree, Public Participation Plan and SEPA Notice September 2009
Public Notice, including Public Hearing, if necessary October-November 2009 
Ecology Responsiveness Summary; Finalize RI/FS/PCA December 2009 – January 2010 
Finalize Consent Decree, Lodging of Consent Decree in 
Superior Court. 

January-February 2010 

Remediation Construction  September 2010* (or earlier) 
Cleanup Action Report  3 months after completing the cleanup action
Groundwater Monitoring  Within 3 months of completing the cleanup 

action

*The commencement of work is dependent on market conditions. 
PCA = Cleanup Action Plan 
FS = Feasibility Study 
RI = Remediation Investigation 
SEPA = State Environmental Policy Act 

10.0 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 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 Bridge 
Group II, LLC, Block at Ballard II, LLC, and their representatives. 
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Soil Sample 
ID

Date 
Sampled

Depth
(feet)

Arsenic 
(mg/kg)

B04-5.5 09/28/05 5.5 25
B08-4.0 09/07/06 4 23.4
B08-11.5 09/07/06 11.5 2.64
B08-19.5 09/07/06 19.5 20.3
B17-7.0 09/12/06 7 <1
B17-13.5 09/12/06 13.5 21.4
B17-25 09/12/06 25 3.36
Ballast-Fines 11/17/06 0.5 76.2
B28-07 11/20/07 7 23.6
B28-12 11/20/07 12 1.37
B31-04 11/20/07 4 1.88
B31-11.5 11/20/07 11.5 20.4
B31-14 11/20/07 14 1.18
B32-02 11/20/07 2 <1
B32-11 11/20/07 11 21.8
B32-15 11/20/07 15 5.42
B43-01 11/21/07 1 7.95
B43-10 11/21/07 10 2.12
B43-17 11/21/07 17 66.0
B44-01 11/21/07 1 45.4
B44-11 11/21/07 11 2.02
B44-16 11/21/07 16 <1
RR01-0.5 11/20/07 0.5 87.8
RR01-1.25 11/20/07 1.25 13.8
RR01-02 11/20/07 2.0 3.63
RR02-0.5 11/20/07 0.5 93.3
RR02-1.25 11/20/07 1.25 28.9
RR02-02 11/20/07 2.0 6.39
RR04-0.5 11/20/07 0.5 6.16
RR04-1.25 11/20/07 1.25 12.5
RR04-02 11/20/07 2.0 28.6
RR10-0.5 11/21/07 0.5 32.2
RR10-1.25 11/21/07 1.25 2.52
RR10-02 11/21/07 2.0 2.20

20MTCA Method A  Cleanup Levels



Total Dissolved
Seep 06/13/07 1.41 1.59
Tapwater 06/13/07 <1 <1
MW01 (BB1) 06/20/07 130 --

12/14/07 -- --
MW02 (BB1) 06/20/07 17.9 4.4

12/14/07 -- --
MW03 (BB1) 06/20/07 <1 <1

12/14/07 -- --
MW04 (BB1) 06/13/07 8.51 9.2

12/14/07 -- --
MW01 06/13/07 19.2 20.4

12/06/07 16.7 16.5
MW02 06/13/07 4.36 3.31

12/06/07 1.35 1.03
MW03 06/13/07 267 538

12/06/07 502 456
MW04 06/13/07 247 277

12/07/07 151 145
MW05 06/13/07 17.8 22.7

12/06/07 130 113
MW06 06/13/07 4.08 4.09

12/06/07 4.10 3.96
MW07 06/13/07 1,150 1,120

12/06/07 613 596
MW08 06/13/07 9.97 9.04

12/06/07 6.35 6.12
MW09 06/13/07 1.11 <1

12/07/07 <1 <1
MW10 06/13/07 1.33 1.2

12/06/07 <1 <1
MW11 06/13/07 44.7 43.4

12/06/07 33.7 35.6
MW12 12/07/07 2.34 1.97
MW13 12/07/07 25.1 25.7
MW14 12/07/07 1.64 1.46
MW15 12/07/07 7.36 7.42
MW16 12/07/07 6.91 6.64
MW17 12/07/07 1.6 1.51

Well ID Sample Date
Arsenic (ug/L)

5MTCA Method A Cleanup Levels
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Table 1
Regional Property Use History

Former Wesmar Property
1401 & 1451 Northwest 48th Street

Seattle, Washington

No. Parcel ID Address
Location 
Relative to SP Owners Use History Source

1 046700-0335 4733 Shilshole Avenue Northwest Southwest-West Ballard Mill & Marina Cedar Shingle Mill Archives
Seattle Cedar Manufacturing Co.

2 276770-2295 4602 Shilshole Avenue Northwest West-Northwest Chester Forsher 1946 Cabinet Shop Archives
Auto Repair

3 276770-2190 1545 Northwest Ballard Way Northwest Cynthia L. Greer 1939 Tile Block Manufacturing Archives
Robert W. Coleman 1956
Seattle Cedar Lumber 1957

4
276770-
2200/2205 1537 Northwest Ballard Way Northwest The Ballard Co. Plumbing & Heating Company Archives

5 276770-2215 1525 Northwest Ballard Way Northwest NA Mattress Warehouse Archives
6 276770-2290 1540 Northwest 46th Street West-Northwest Bolcom-Canal Labor Co. 1919 Machine Works - offices Archives

Seattle Cedar Lumber Mfg - offices?

7
276770-
2270/2280 1526 Northwest 46th Street West-Northwest Lars O. Brekke Mill & Blacksmith Archives

1522 Northwest 46th Street Brekke Company, Inc. 1957 Factory Sanborn Fire Insurance Maps
Welding
Machine Shop
Lumber Storage

8
276770-2250 to 
2260 4603 15th Avenue Northwest Northwest Robert Wilson 1919 SFR Archives

4607 15th Avenue Northwest David Ohman 1957 SFR (2) Sanborn Fire Insurance Maps
1510 Northwest 46th Street City of Seattle 1957 SFR (3)
1516 Northwest 46th Street Harris Electric Co. Warehouse
1514 Northwest 46th Street et al. Machine Storage

SFR (4)

9
276840-
0010/0015 NA West Lyle E. Branchflower 1943 Store Archives

Bulk Organic Oil Storage Sanborn Fire Insurance Maps
10 276770-2105 1515 Leary Way North-Northwest James Pirkl 1930 Auto Wrecking Yard Archives

Ballard Auto Wrecking Used Car Sales 
Mary Chamberlain Union Oil

1501 Leary Way Louis Diamond 1936 Service Station
Welding, Gas Tanks

11
276830-2600 to 
2692 1437 to 1443 Northwest Leary Way North Seattle Electric Co. 1907 Power Station Archives

W.P. Fuller Co. 1949 Paint Manufacturing
1427 Northwest Leary Way DeShaw Auto Rebuild Auto Repair
1427 Northwest 48th Street M.L. Stewart SFR

12
276830-3140 to 
3180 1415 Northwest Ballard Way North Olympian Stone Co. Concrete Casting Factory Archives

General Disposal Co. Paint Shop Sanborn Fire Insurance Maps
American Laundry

13 276830-3200
1415 to 1441 Northwest Ballard 
Way North Olympian Stone Co. Storage, Drying Shed Archives

14 276830-3190 4609 14th Avenue Northwest North Northwest Wool Co. Factory Archives
West Coast Iron Works Sanborn Fire Insurance Maps
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Table 1
Regional Property Use History

Former Wesmar Property
1401 & 1451 Northwest 48th Street

Seattle, Washington

No. Parcel ID Address
Location 
Relative to SP Owners Use History Source

15 276830-2590 1451 Northwest Leary Way North Sam Oshman 1930 Auto Wrecking Yard Archives
Joe's Iron & Metal

16 276830-2800 1144 Northwest Ballard Way North-Northeast Magnolia Milling Co. Mill Warehouse/Office Archives
Magnolia Fertilizer

17 276830-2780 1120 Northwest Ballard Way East-Northeast Coast Wood Products Co. Commercial Wood Turning Archives
18 276830-2790 NA Northeast Burlington Northern Santa Fe Railroad Archives
19 276830-3040 1121 Northwest Ballard Way East-Northeast Pacific Chair Co. Furniture Factory w Dry Kiln Archives

1111 Northwest Ballard Way East-Northeast Arrowline Inc. Factory Archives
20 276830-3035 NA Northeast Burlington Northern Santa Fe Railroad Archives
21 276830-3105 1138 Northwest 46th Street Northeast North Coast Tanning Co. Inc. Factory Archives
22 276830-3100 NA Northeast Burlington Northern Santa Fe Railroad Archives

23 276830-3080 1110 to 1128 Northwest 46th Street East-Northeast Seattle Boiler Works NA Archives
24 276830-3430 1115 Northwest 46th Street East Gilmore Oil Co. 1932 Loading Pumps Archives

1117 Northwest 46th Street Jacobs Co. Garage
1119 Northwest 46th Street Guernsey-Ostergard, Inc. 13 Bulk Fuel Tanks

Paint Shop
Heating Plant
Repair Garage

25 276830-3415 1132 Northwest 45th Street East Seattle Boiler Works 1950 Shop and Office Archives
26 276830-3435 NA East Burlington Northern Santa Fe Railroad Archives

27 276830-3385 4502 - 4518 14th Avenue Northwest East W.R. Yeakel 1937 Bolt & Nut Factory Archives
Northwest Nut & Bolt Co. Anchor Fences Sanborn Fire Insurance Maps
King Paper Co.
Ballard Drop Forge Co.
Jacobs Co.

28 276830-3390 4502 - 4518 14th Avenue Northwest East W.R. Yeakel 1937 Bolt & Nut Factory Archives
Northwest Nut & Bolt Co. Anchor Fences Sanborn Fire Insurance Maps
King Paper Co.
Ballard Drop Forge Co.
Jacobs Co.

29
276830-
3240/3245 4606 15th Avenue Northwest SP W.C. Sloan 1935 SFR Archives

4517 14th Avenue Northwest Durabilt Luggage Co. Factory (pipe manufacturing/storage) Sanborn Fire Insurance Maps
1401 Northwest 46th Street Pacific Plastics Co. Factory

4517 14th Avenue Northwest City of Seattle Electric Light & Water Works Cannery
Northwest 45th/46th Street & 14th 
Avenue northwest Continental Pipe Manufacturing Co. Factory (part of Ballard Lumber Co.)

Pacific Coast Pipe Co. Concrete Mill
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Table 1
Regional Property Use History

Former Wesmar Property
1401 & 1451 Northwest 48th Street

Seattle, Washington

No. Parcel ID Address
Location 
Relative to SP Owners Use History Source

30 276830-3765
4401 to 4415 11th Avenue 
Northwest East-Southeast General Petroleum Corp. of California 1929 5 Bulk Fuel Tanks & Loading Rack Archives

31 046700-0120 4315 11th Avenue Northwest Southeast General Petroleum Co. (1929) Archives
32 046700-0075 1119 Northwest 45th Street Southeast Commercial Marine Construction Lumber & Shingle Mill Archives

Ballard Manufacturing Co. Shingle Mill Sanborn Fire Insurance Maps
J.W. McDonnel Lumber & Shingle Mill
Pacific Fishing & Trading Co.
Pacific Marine Supply Co.
Pioneer Sand & Gravel Co.

33 276840-0025 1403 Northwest 45th Street South Pacific Fishing & Trading Co. Office Archives
Sound Construction Co. Lumber Mill Sanborn Fire Insurance Maps
Ballard Lumber Co.

34 046700-0145 4421 Shilshole Avenue Northwest South-Southeast DNR Research Lab Archives
Pacific Fishing & Trading Co. Welding Sanborn Fire Insurance Maps
State of Washington

35 046700-0155 4455 Shilshole Avenue Northwest South Phoenix Shingle Co. Lumber & Shingle Mill Sanborn Fire Insurance Maps
Phoenix Lumber Co.

36 046700-0385 4507 Shilshole Avenue Northwest West-Southwest Wayland Mill Co. Lumber & Shingle Mill Archives
Lyle E. Branchflower Fat Extraction Plant Sanborn Fire Insurance Maps

NOTES:
Archives = Puget Sound Regional Archives
DNR = Department of Natural Resources
NA = information not available
SFR = single-family residence
SP = subject property
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Table 2
Historical Groundwater Analytical Results 

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

ORPH3 GRPH4 Benzene5 Toluene5 Ethylbenzene5 Total Xylenes5 Total Dissolved Total Dissolved
Seep 06/13/07 -- -- -- -- -- -- -- -- -- 1.41 1.59 -- -- -- <0.1
Tap Water 06/13/07 -- -- -- -- -- -- -- -- -- <1 <1 -- -- -- <0.1
MW01 (BB1) 06/20/07 9.71 -- -- -- -- -- -- -- -- 130 -- -- -- -- --

12/14/07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW02 (BB1) 11/27/06 7.86 -- -- -- -- -- -- -- -- -- -- -- -- -- --
TOC Elevation: 28.76 06/13/07 9.37 -- -- -- -- -- -- -- -- -- -- -- -- -- --

06/20/07 10.64 -- 520 <250 <100 <1 <1 <1 <3 17.9 4.4 -- -- -- --
12/14/07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW03 (BB1) 11/27/06 7.84 20.35 -- -- -- -- -- -- -- -- -- -- -- -- --
TOC Elevation: 28.19 06/13/07 9.59 18.60 -- -- -- -- -- -- -- -- -- -- -- -- --

06/20/07 11.40 16.79 68 <250 <100 <1 <1 <1 <3 <1 <1 -- -- -- --
12/14/07 9.10 19.09 -- -- -- -- -- -- -- -- -- -- -- -- --

MW04 (BB1) 11/27/06 7.46 19.99 <50 <250 <100 <1 <1 <1 <3 -- -- -- -- -- --
TOC Elevation: 27.45 06/13/07 8.54 18.91 -- -- -- -- -- -- -- 8.51 9.2 -- -- -- --

12/14/07 7.92 19.53 -- -- -- -- -- -- -- -- -- -- -- -- --
MW-01 09/20/06 8.32 18.35 <50 <250 <100 <1 <1 <1 <3 15 14.3 -- -- <0.1 <0.1
TOC Elevation: 26.67 10/10/06 7.44 19.23 -- -- -- -- -- -- -- 16.8 16.8 -- -- -- --

11/27/06 7.64 19.03 -- -- -- -- -- -- -- 18.2 18.8 -- -- -- --
06/13/07 7.10 19.57 -- -- -- -- -- -- -- 19.2 20.4 -- -- <0.1 <0.1
12/06/07 7.80 18.87 -- -- -- -- -- -- -- 16.7 16.5 -- -- -- --

MW-02 09/20/06 8.89 18.67 <50 <250 <100 <1 <1 <1 <3 2.95 2.94 -- -- <0.1 <0.1
TOC Elevation: 27.56 10/10/06 8.72 18.84 -- -- -- -- -- -- -- 2.8 3.55 -- -- -- --

11/27/06 7.92 19.64 -- -- -- -- -- -- -- 1.76 1.67 -- -- -- --
06/13/07 8.25 19.31 -- -- -- -- -- -- -- 4.36 3.31 -- -- <0.1 <0.1
12/06/07 8.47 19.09 -- -- -- -- -- -- -- 1.35 1.03 -- -- -- --

MW-03 09/20/06 2.18 17.50 <50 <250 <100 <1 <1 <1 <3 759 727 -- -- <0.1 <0.1
TOC Elevation: 19.68 10/10/06 2.11 17.57 -- -- -- -- -- -- -- 737 920 -- -- -- --

11/27/06 2.00 17.68 -- -- -- -- -- -- -- 759 837 -- -- -- --
06/13/07 2.03 17.65 -- -- -- -- -- -- -- 267 538 -- -- <0.1 <0.1
12/06/07 2.20 17.48 -- -- -- -- -- -- -- 502 456 -- -- -- --

MW-04 09/20/06 3.82 18.52 <50 <250 <100 <1 <1 <1 <3 176 158 -- -- <0.1 <0.1
TOC Elevation: 22.34 10/10/06 3.76 18.58 -- -- -- -- -- -- -- 269 269 -- -- -- --

11/28/06 3.22 19.12 -- -- -- -- -- -- -- 214 225 -- -- -- --
06/13/07 3.35 18.99 <50 <250 <100 <1 <1 <1 <3 247 277 -- -- <0.1 <0.1

Arsenic6 Lead6

Naphthalene5Benzo(a)pyrene5Well ID
Sample 

Date
Depth to 

Groundwater1     (feet)

Groundwater 
Elevation2

(feet) DRPH3

12/07/07 3.60 18.74 -- -- -- -- -- -- -- 151 145 -- -- -- --
MW-05 09/20/06 7.20 18.31 59x <250 <100 <1 <1 <1 <3 27.2 27.3 -- -- <0.1 2.5
TOC Elevation: 25.51 10/10/06 7.15 18.36 -- -- -- -- -- -- -- 70.9 87.9 -- -- -- --

11/27/06 6.59 18.92 -- -- -- -- -- -- -- 31.3 33.1 -- -- -- --
06/13/07 6.30 19.21 -- -- -- -- -- -- -- 17.8 22.7 -- -- <0.1 <0.1
12/06/07 6.85 18.66 -- -- -- -- -- -- -- 130 113 -- -- -- --

MW-06 09/20/06 2.32 18.58 <50 <250 <100 <1 <1 <1 <3 6.02 5.94 -- -- <0.1 <0.1
TOC Elevation: 20.90 10/10/06 2.14 18.76 -- -- -- -- -- -- -- 4.45 4.45 -- -- -- --

11/28/06 1.79 19.11 -- -- -- -- -- -- -- 4.27 3.69 -- -- -- --
06/13/07 1.86 19.04 <50 <250 -- <1 <1 <1 <3 4.08 4.09 -- -- <0.1 <0.1
12/06/07 2.78 18.12 -- -- -- -- -- -- -- 4.10 3.96 -- -- -- --
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Table 2
Historical Groundwater Analytical Results 

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

ORPH3 GRPH4 Benzene5 Toluene5 Ethylbenzene5 Total Xylenes5 Total Dissolved Total Dissolved

Arsenic6 Lead6

Naphthalene5Benzo(a)pyrene5Well ID
Sample 

Date
Depth to 

Groundwater1     (feet)

Groundwater 
Elevation2

(feet) DRPH3

MW-07 09/20/06 7.68 18.82 <50 <250 <100 <1 <1 <1 <3 1,090 878 -- -- <0.1 <0.1
TOC Elevation: 26.50 10/10/06 7.58 18.92 -- -- -- -- -- -- -- 1,170 1,230 -- -- -- --

11/27/06 7.34 19.16 -- -- -- -- -- -- -- 1,090 1,130 -- -- -- --
06/13/07 7.00 19.50 -- -- -- -- -- -- -- 1,150 1,120 -- -- <0.1 <0.1
12/06/07 7.43 19.07 -- -- -- -- -- -- -- 613 596 -- -- -- --

MW-08 09/20/06 1.12 18.69 4,300x <250 310 24 25 2.6 27 13.7 15.6 -- -- <25 450
TOC Elevation: 19.81 10/10/06 1.25 18.56 -- -- -- -- -- -- -- -- -- -- -- -- --

11/27/06 1.13 18.68 -- -- -- -- -- -- -- 7.47 7.18 -- -- -- --
06/13/07 0.45 19.36 50x <250 -- 2.7 2.3 <1 4.7 9.97 9.04 -- -- <0.1 170
12/06/07 1.19 18.62 -- -- -- <1 <1 <1 <3 6.35 6.12 -- -- -- --

MW-09 11/27/06 -1.0 -- -- -- -- -- -- -- -- <1 <1 -- -- -- --
TOC Elevation: 25.61 06/13/07 -1.0 -- -- -- -- -- -- -- -- 1.11 <1 -- -- <0.1 <0.1

12/07/07 -1.21 -- -- -- -- -- -- -- -- <1 <1 -- -- -- --
MW-10 11/28/06 6.79 19.71 -- -- -- -- -- -- -- 1.26 1.08 -- -- -- --
TOC Elevation: 26.50 06/13/07 7.23 19.27 -- -- -- -- -- -- -- 1.33 1.20 -- -- <0.1 <0.1

12/06/07 7.29 19.21 -- -- -- -- -- -- -- <1 <1 -- -- -- --
MW-11 11/28/06 7.35 19.20 -- -- -- -- -- -- -- 37.1 36 -- -- -- --
TOC Elevation: 26.55 06/13/07 7.33 19.22 -- -- -- -- -- -- -- 44.7 43.4 -- -- <0.1 <0.1

12/06/07 7.55 19.00 -- -- -- <1 <1 <1 <3 33.7 35.6 -- -- -- --
MW-12 12/07/07 8.23 19.31 73 <250 -- -- -- -- -- 2.34 1.97 <1 <1 <0.1 <0.1
TOC Elevation: 27.54
MW-13 12/07/07 1.63 18.12 <50 <250 -- <1 <1 <1 <3 25.1 25.7 <1 <1 <0.1 <0.1
TOC Elevation: 19.75

500 500 1,000/800a 5 1,000 700 1,000 0.1 160
MW-14 12/07/07 8.30 19.70 <50 <250 -- <1 <1 <1 <3 1.64 1.46 1.60 <1 <0.1 <0.1
TOC Elevation: 28.00
MW-15 12/07/07 8.80 19.85 <50 <250 -- <1 <1 <1 <3 7.36 7.42 <1 <1 <0.1 <0.1
TOC Elevation: 28.65
MW-16 12/07/07 8.28 17.58 240 <250 -- <1 <1 <1 <3 6.91 6.64 2.90 <1 <0.1 <0.1
TOC Elevation: 25.86
MW-17 12/07/07 9.45 17.44 530 310y -- -- -- -- -- 1.60 1.51 <1 <1 <0.1 <0.1
TOC Elevation: 26.89

500 500 1,000/800a 5 1,000 700 1,000 0.1 160

NOTES

15MTCA Method A Cleanup Levels for Groundwater7 5

MTCA Method A Cleanup Levels for Groundwater7 5 15

NOTES:
Results measured in µg/L. -- = not measured / not analyzed
RED indicates concentration exceeds applicable cleanup level.
All samples analyzed by Friedman & Bruya, Inc. of Seattle, Washington
1Depth to water as measured from a fixed spot on the well casing rim. µg/L = micrograms per liter
2Elevations measured relative to an arbitrary benchmark with an assumed elevation of 100.00 feet. EPA = United States Environmental Protection Agency
3 Analyzed by Northwest Method NWTPH-Dx. NA = not applicable
4 Analyzed by Northwest Method NWTPH-Gx. MTCA = Model Toxics Control Act
5 Analyzed by EPA Method 8260B or 8270C SIM. TOC = top of casing             
6 Samples analyzed by EPA Method 200.8. WAC = Washington Administrative Code
7 MTCA Method A Cleanup Levels for Groundwater, Table 720-1 of the WAC 173-340.
aCleanup level is 1000 mg/L when benzene is not present and 800 mg/L when benzene is present.
xThe pattern of peaks present is not indicative of diesel.
yThe pattern of peaks present is not indicative of motor oil.

< = not detected at concentration exceeding the 
laboratory reporting limit
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Table 3
Summary of Soil Analytical Results for Polycyclic Aromatic Compounds

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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B-01-5.5 09/28/05 5.5 0.83 <0.3 -- 0.45 5.0 1.4 11.0 13.0 5.3 5.9 6.4 6.1 2.2 2.0 0.61 2.0 --
B-02-9 09/28/05 9 <1.5 <1.5 -- <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <3 <1.5 <1.5 <1.5 --
B-03-4.0 09/28/05 4 <0.03 <0.03 -- <0.03 0.038 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.06 <0.03 <0.03 <0.03 --
B-04-5.5 09/28/05 5.5 2.6 1.4 -- 0.14 1.0 0.22 1.2 1.2 0.51 0.61 0.64 0.73 0.26 0.20 0.048 0.19 --
B-05-4.5 09/28/05 4.5 <0.3 <0.3 -- 0.45 4.1 0.94 4.0 4.6 1.7 1.9 1.8 1.6 <0.6 0.62 <0.3 0.66 --
B-06-15 09/06/06 15 <.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <.005 <0.070
B-06-19 09/06/06 19 <.005 <0.005 <0.005 <0.005 <.005 <0.005 <0.005 <.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <.005 <0.070
B-06-23 09/06/06 23 <.005 <0.005 <0.005 <0.005 <.005 <0.005 0.005 <.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <.005 <0.070
B-06-29 09/06/06 29 <.005 <0.005 <0.005 <0.005 <.005 <0.005 <0.005 <.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <.005 <0.070
B-07-10.5 09/07/06 10.5 0.0061 <0.005 0.015 <0.005 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-07-12.5 09/07/06 12.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-07-29 09/07/06 29 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-08-4.0 09/07/06 4 1 1.5 1.6 4.1 48 11 64 72 32 33 35 29 11 -- 4.5 23 <6
B-08-11.5 09/07/06 11.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-08-19.5 09/07/06 19.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-09-7.5 09/07/06 7.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.7
B-09-9.5 09/07/06 9.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-10-5.75 09/07/06 5.75 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-10-15 09/07/06 15 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-11-10.5 09/08/06 10.5 0.014 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-11-13.5 09/08/06 13.5 0.014 <0.005 <0.005 <0.005 0.03 0.005 0.019 0.017 0.006 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-11-20 09/08/06 20 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-12-2.5 09/08/06 2.5 0.15 0.1 <0.03 <0.03 0.22 0.06 0.37 0.44 0.24 0.26 0.37 0.32 0.14 0.25 0.06 0.28 <0.3
B-12-4.0 09/08/06 4 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-12-16 09/08/06 16 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-13-4.5 09/11/06 4.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-13-9.5 09/11/06 9.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-14-4.0 09/11/06 4 <0.005 0.0058 <0.005 <0.005 0.0076 <0.005 0.06 0.08 0.1 0.13 0.2 0.22 0.09 0.19 0.05 0.21 <0.070
B-14-6.0 09/11/06 6 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-14-9.0 09/11/06 9 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-15-4.5 09/11/06 4.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-15-8.5 09/11/06 8.5 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.3
B-16-4.5 09/11/06 4.5 190 64 71 110 450 130 300 290 120 120 120 100 41 65 17 71 <15

5.0 NE NE NE NE NE NE NE NE NE 0.1 NE NE NE NE NE NE
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Table 3
Summary of Soil Analytical Results for Polycyclic Aromatic Compounds

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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Analytical Results 1

Soil 
Sample 

ID
Date 

Sampled
Depth 
(Feet)

B-16-7.0 09/11/06 7 0.0074 <0.005 <0.005 0.0057 0.05 0.0073 0.04 0.04 0.009 0.0093 0.0089 0.0087 <0.005 <0.005 <0.005 0.0058 <0.070
B-16-9.0 09/11/06 9 <0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B-16-11.5 09/11/06 11.5 0.033 <0.005 0.0098 0.017 0.12 0.019 0.09 0.09 0.03 0.03 0.03 0.021 0.0084 0.012 <0.005 0.013 <0.070
B-17-7.0 09/12/06 7 <0.005 <0.005 <0.03 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.03 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-17-13.5 09/12/06 13.5 0.019 <0.005 <0.03 <0.03 0.21 0.055 0.23 0.24 0.051 0.12 0.06 0.12 0.032 0.052 0.016 0.064 <0.070
B-17-25 09/12/06 25 <0.005 <0.005 <0.03 <0.03 <0.005 <0.005 <0.005 <0.005 <0.03 <0.005 <0.03 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-18-3.0 09/12/06 3 0.074 0.012 0.077 0.074 0.074 0.014 0.041 0.045 0.03 0.034 0.034 0.053 0.018 0.032 0.0086 0.039 <0.070
B-18-7.0 09/12/06 7 0.12 <0.005 0.02 0.029 0.11 0.024 0.072 0.071 0.03 0.031 0.027 0.025 0.011 0.011 <0.005 0.012 <0.070
B-18-9.0 09/12/06 9 0.0056 <0.005 <0.03 <0.03 0.0074 <0.005 <0.005 <0.005 <0.03 <0.005 <0.03 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-18-12.5 09/12/06 12.5 <0.005 <0.005 <0.005 <0.005 0.0063 <0.005 0.0055 0.0057 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-18-19.5 09/12/06 19.5 0.0076 <0.005 <0.005 <0.005 0.01 <0.005 0.0091 0.0093 0.0051 <0.005 0.0055 0.0053 <0.005 <0.005 <0.005 <0.005 <0.070
B-19-6.0 09/12/06 6 27 3.4 <0.5 7.1 27 6.3 15 14 5.4 5.6 4.9 4 <0.5 <0.5 <0.5 <0.005 <0.7
B-19-8.0 09/12/06 8 0.014 <0.005 <0.005 0.0085 0.037 0.0088 0.025 0.025 0.01 0.011 0.0094 0.0092 <0.005 <0.005 <0.005 <0.005 <0.070
B-19-11.5 09/12/06 11.5 0.06 0.0061 0.0061 0.026 0.13 0.027 0.08 0.08 0.03 0.04 <0.03 0.03 0.0085 0.013 <0.005 0.015 <0.070
B-19-14 09/12/06 14 0.0095 <0.005 <0.005 <0.005 0.0073 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-19-15 09/12/06 15 0.0051 <0.005 <0.005 <0.005 0.0065 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-20-5.0 09/12/06 5 0.14 0.02 0.023 0.038 0.18 0.037 0.18 0.19 0.087 0.097 0.11 0.11 0.039 0.059 0.016 0.071 <0.070
B-20-7.0 09/12/06 7 0.0066 <0.005 <0.005 <0.005 0.0069 <0.005 0.0056 0.0063 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-20-9.5 09/12/06 9.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.070
B-21-4.5 09/12/06 4.5 0.31 0.09 0.13 0.25 1 0.3 0.69 0.7 0.31 0.32 0.21 0.3 0.093 0.13 0.032 0.14 <0.070
B-101-10 09/19/06 10 <0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B-101-15 09/19/06 15 <0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
B-201-15 09/25/06 15 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 --
B-201-23 09/25/06 23 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 --
B26-06 11/19/07 6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.010 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B26-11 11/19/07 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- <0.02
B26-16 11/19/07 16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B27-12 11/19/07 12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B27-19 11/19/07 19 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B28-07 11/19/07 7 0.37 <0.1 0.76 1.7 14 3.2 12 14 5.4 6.0 5.9 4.9 2.1 3.4 0.65 3.2 <0.02
B28-12 11/19/07 12 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B29-06 11/19/07 6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02
B29-11.5 11/19/07 11.5 0.012 <0.01 <0.01 <0.01 0.014 <0.01 0.026 0.030 0.013 0.015 0.017 0.015 <0.01 0.012 <0.01 0.012 --
B30-07 11/20/07 7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --

5.0 NE NE NE NE NE NE NE NE NE 0.1 NE NE NE NE NE NEMTCA Method A Soil Cleanup 
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Table 3
Summary of Soil Analytical Results for Polycyclic Aromatic Compounds

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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Analytical Results 1

Soil 
Sample 

ID
Date 

Sampled
Depth 
(Feet)

B30-13 11/20/07 13 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B31-11.5 11/20/07 11.5 0.26 0.011 0.022 0.039 0.14 0.023 0.085 0.089 0.028 0.037 0.043 0.051 0.016 0.041 <0.01 0.039 --
B31-14 11/20/07 14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B32-11 11/20/07 11 0.042 <0.01 <0.01 <0.01 0.036 <0.01 0.027 0.026 <0.01 <0.01 <0.01 0.010 <0.01 <0.01 <0.01 <0.01 --
B32-15 11/20/07 15 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B33-09 11/20/07 9 0.010 <0.01 <0.01 <0.01 0.029 <0.01 0.011 0.013 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B33-16 11/20/07 16 0.013 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B34-09 11/20/07 9 2.7 <1 6.0 18 120 25 78 89 27 31 29 29 9.6 16 2.9 17 --
B34-16 11/20/07 16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B38-07 11/22/07 7 0.019 <0.01 <0.01 <0.01 0.039 <0.01 0.052 0.057 0.023 0.030 0.031 0.033 0.012 0.026 <0.01 0.027 --
B38-12 11/23/07 12 0.16 0.021 0.011 0.015 0.060 0.010 0.043 0.046 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B39-05.5 11/24/07 5.5 0.035 <0.01 <0.01 <0.01 0.033 <0.01 0.054 0.052 0.022 0.027 0.022 0.032 0.012 0.019 <0.01 0.020 --
B39-10.5 11/25/07 10.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --

B40-05.25 11/26/07 5.25 28 <1 5.6 10 40 8.6 18 20 5.7 6.5 5.4 4.4 2.0 3.1 <1 2.9 --

B40-11.5 11/27/07 11.5 0.074 <0.01 <0.01 0.017 0.062 0.011 0.026 0.030 0.011 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B41-03 11/21/07 3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B41-18 11/21/07 18 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B42-01 11/21/07 1 <0.01 <0.01 <0.01 <0.01 0.41 0.11 0.36 0.46 0.20 0.27 0.27 0.34 0.12 0.35 <0.1 0.28 --
B42-06 11/21/07 6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B42-12.5 11/21/07 12.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B43-10 11/21/07 10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B43-17 11/21/07 17 <0.01 <0.01 <0.01 <0.01 0.020 <0.01 0.012 0.014 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B44-11 11/21/07 11 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B44-16 11/21/07 16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B45-11.5 11/21/07 11.5 0.034 <0.01 <0.01 0.014 0.090 0.018 0.10 0.12 0.041 0.047 0.044 0.044 0.014 0.027 <0.01 0.029 --
B45-15 11/21/07 15 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B46-05 11/27/07 5 0.067 <0.01 0.15 0.23 0.70 0.094 0.25 0.29 0.074 0.081 0.078 0.078 0.028 0.048 <0.01 0.050 --
B46-08 11/27/07 8 0.012 <0.01 <0.01 0.021 0.044 <0.01 0.014 0.017 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B47-11.5 11/27/07 11.5 0.36 0.040 0.020 0.055 0.45 0.094 0.58 0.66 0.26 0.32 0.42 0.44 0.14 0.29 0.054 0.27 --
B47-16 11/27/07 16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B48-15 11/28/07 15 <0.01 <0.01 <0.01 <0.01 0.025 <0.01 0.013 0.015 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B51-1 04/23/08 1 -- -- -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -- --
B52-1 04/23/08 1 -- -- -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 -- --
B53-11.5 06/06/08 11.5 <0.01 <0.01 <0.01 <0.01 0.037 0.011 0.056 0.061 0.027 0.028 0.031 0.032 0.011 0.021 <0.01 0.020 --
B53-16 06/06/08 16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B54-11.5 06/06/08 11.5 0.096 0.044 0.060 0.083 0.52 0.16 0.73 0.79 0.40 0.44 0.51 0.52 0.16 0.33 0.060 0.29 --
B54-16 06/06/08 16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --

5.0 NE NE NE NE NE NE NE NE NE 0.1 NE NE NE NE NE NEMTCA Method A Soil Cleanup 
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Table 3
Summary of Soil Analytical Results for Polycyclic Aromatic Compounds

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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Analytical Results 1

Soil 
Sample 

ID
Date 

Sampled
Depth 
(Feet)

B55-11.5 06/06/08 11.5 7.4 21 15 24 140 40 160 170 82 92 110 110 42 73 13 64 --
B55-16 06/06/08 16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B56-09 06/06/08 9 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 0.027 0.034 0.014 0.015 0.015 0.015 <0.01 0.011 <0.01 0.011 --
B56-16 06/06/08 16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B57-09 06/06/08 9 <0.01 <0.01 <0.01 <0.01 0.027 <0.01 0.037 0.046 0.022 0.025 0.030 0.027 0.012 0.022 <0.01 0.021 --
B57-16 06/06/08 16 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B60-11.5 06/17/08 11.5 <0.01 <0.01 <0.01 <0.01 0.018 <0.01 0.031 0.036 0.016 0.018 0.020 0.018 <0.01 0.015 <0.01 0.013 --
B60-16 06/17/08 16 0.013 <0.01 <0.01 <0.01 0.013 <0.01 0.019 0.022 <0.01 0.012 0.014 0.011 <0.01 0.012 <0.01 0.011 --
B61-03 08/01/08 3 490 110 130 200 620 200 350 350 160 170 140 120 54 76 17 64 --
B61-05 08/01/08 5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --
B62-03 08/01/08 3 41 16 36 51 240 64 200 190 82 91 94 83 31 60 12 52 --
B62-05 08/01/08 5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 --

5.0 NE NE NE NE NE NE NE NE NE 0.1 NE NE NE NE NE NE
NOTES:
Results reported in mg/kg. -- = not analyzed
RED indicates concentration exceeds MTCA Method A Soil Cleanup Levels for unrestricted land use. < = not detected at a concentration exceeding the laboratory reporting limit
Laboratory analysis performed by Friedman & Bruya, Inc. of Seattle, Washington. EPA = United States Environmental Protection Agency
1Analyzed by EPA Method 8270C SIM. mg/kg = milligrams per kilogram

MTCA = Model Toxics Control Act
NE = cleanup level not established

MTCA Method A Soil Cleanup 

2MTCA Cleanup Regulation, Table 740-1 Method A Soil Cleanup Levels for Unrestricted Land Uses of Chapter 173-340-900, of 
the Washington Adminsitrative Code. Revised November 2007.
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Table 4
Summary of Soil Analytical Results For Total Metals 

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

Soil Sample 
ID

Date 
Sampled

Depth
(feet) Arsenic1 Barium1 Cadmium1 Chromium1 Lead1 Mercury2 Selenium1 Silver1

B-01-5.5 09/28/05 5.5 <7.0 51 <1.0 12 67 <0.075 <10 <1.0
B-02-9 09/28/05 9 <7.0 59 1.0 12 64 <0.058 <10 <1.0
B-03-4.0 09/28/05 4.0 <7.0 17 <1.0 5.3 <2.0 <0.038 <10 <1.0
B-04-5.5 09/28/05 5.5 25 28 <1.0 10 7.9 <0.071 <10 <1.0
B-05-9 09/28/05 9 <7.0 63 <1.0 6.7 49 <0.055 <10 <1.0
B-06-15 09/06/06 15 3.11 44 <1 13.9 4.27 <0.2 3.11 <1
B-06-19 09/06/06 19 3.07 47 <1 14 3.67 <0.2 <1 <1
B-06-23 09/06/06 23 2.19 27.4 <1 10.2 2.09 <0.2 <1 <1
B-06-29 09/06/06 29 2.13 43.2 <1 13.3 2.35 <0.2 <1 <1
B-07-10.5 09/07/06 10.5 1.78 9.8 <1 9.17 1.81 <0.2 1.7 <1
B-07-12.5 09/07/06 12.5 1.6 24.3 <1 12.8 2.04 <0.2 1.1 <1
B-07-29 09/07/06 29 3.06 54.7 <1 23.1 3.37 <0.2 1.76 <1
B-08-4.0 09/07/06 4 23.4 29 <1 14.6 77 <0.2 10.2 <1
B-08-11.5 09/07/06 11.5 2.64 55.7 <1 21 3.32 <0.2 1.95 <1
B-08-19.5 09/07/06 19.5 20.3 183 <1 33.6 8.97 <0.2 <1 <1
B-09-7.5 09/07/06 7.5 3.22 47 <1 17.6 3.4 <0.2 2.64 <1
B-09-9.5 09/07/06 9.5 1.25 8.44 <1 7.88 1.57 <0.2 1.62 <1
B-10-5.75 09/07/06 5.75 4.66 38.5 <1 14.4 4.58 <0.2 1.55 <1
B-10-15 09/07/06 15 2.83 31 <1 20.5 4.03 <0.2 1.31 <1
B 11 10 5 09/08/06 10 5 2 81 23 9 <1 17 6 3 22 <0 2 1 33 <1B-11-10.5 09/08/06 10.5 2.81 23.9 <1 17.6 3.22 <0.2 1.33 <1
B-11-13.5 09/08/06 13.5 1.84 20.2 <1 10.0 1.96 <0.2 <1 <1
B-11-20 09/08/06 20 3.46 93.2 <1 14.7 78.5 <0.2 1.5 <1
B-12-2.5 09/08/06 2.5 2.21 67.8 <1 25.1 4.94 <0.2 <1 <1
B-12-4.0 09/08/06 4 1.46 23.6 <1 10.9 2.09 <0.2 1.36 <1
B-12-16 09/08/06 16 <1 21.6 <1 15.6 2.08 <0.2 1.97 <1
B-13-4.5 09/11/06 4.5 2.47 16.2 <1 9.99 1.56 <0.2 <1 <1
B-13-9.5 09/11/06 9.5 <1 18.8 <1 8.58 1.59 <0.2 <1 <1 
B-14-4.0 09/11/06 4 <1 29.7 <1 9.13 3.33 <0.2 <1 <1 

20a NE 2a 19/2,000a/b 250a 2a NE NEMTCA Cleanup Levels for Soil
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Table 4
Summary of Soil Analytical Results For Total Metals 

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

Soil Sample 
ID

Date 
Sampled

Depth
(feet) Arsenic1 Barium1 Cadmium1 Chromium1 Lead1 Mercury2 Selenium1 Silver1

B-14-6.0 09/11/06 6 <1 16.2 <1 6.32 1.48 <0.2 <1 <1
B-14-9.0 09/11/06 9 <1 15.1 <1 7.26 1.43 <0.2 <1 <1
B-15-4.5 09/11/06 4.5 4.24 20 <1 10.6 1.66 <0.2 <1 <1
B-15-8.5 09/11/06 8.5 1.64 18.8 <1 10.1 1.4 <0.2 <1 <1
B-16-7.0 09/11/06 7 <1 26.9 <1 9.56 2.14 <0.2 <1 <1
B-16-11.5 09/11/06 11.5 2.63 20.8 <1 12.1 1.67 <0.2 <1 <1
B-17-7.0 09/12/06 7 <1 7.43 <1 5.2 1.05 <0.2 <1 <1
B-17-13.5 09/12/06 13.5 21.4 143 <1 31.3 10.1 <0.2 <1 <1
B-17-25 09/12/06 25 3.36 20.8 <1 11.4 1.53 <0.2 <1 <1
B-18-9.0 09/12/06 9 <1 17.7 <1 7.82 1.25 <0.2 <1 <1
B-19-6.0 09/12/06 6 7.58 114 <1 41.3 5.92 <0.2 <1 <1
B-19-11.5 09/12/06 11.5 <1 18.2 <1 6.8 1.17 <0.2 <1 <1
B-22-0.5 11/17/06 0.5 15.9 -- -- -- 150 -- -- --
B-22-1.5 11/17/06 1.5 4.4 -- -- -- -- -- -- --
B-22-2.5 11/17/06 2.5 4.07 -- -- -- -- -- -- --
B-22-3.0 11/17/06 3 2.38 -- -- -- -- -- -- --
B-22-5.0 11/17/06 5 <1 -- -- -- -- -- -- --
B-22-9.0 11/17/06 9 2.19 -- -- -- -- -- -- --
B-22-18.0 11/17/06 18 8.45 -- -- -- -- -- -- --
B 22 14 0 11/17/06 14 2B-22-14.0 11/17/06 14 2 -- -- -- -- -- -- --
B-23-1.0 11/17/06 1 13.8 -- -- -- -- -- -- --
B-23-2.0 11/17/06 2 3.7 -- -- -- -- -- -- --
B-23-3.5 11/17/06 3.5 2.61 -- -- -- -- -- -- --
B-23-5.0 11/17/06 5 2.08 -- -- -- -- -- -- --
B-23-11.0 11/17/06 11 2.4 -- -- -- -- -- -- --
B-24-1.0 11/17/06 1 3.34 -- -- -- -- -- -- --
B-24-2.0 11/17/06 2 <1 -- -- -- -- -- -- --
B-24-3.0 11/17/06 3 1.76 -- -- -- -- -- -- --

20a NE 2a 19/2,000a/b 250a 2a NE NEMTCA Cleanup Levels for Soil
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Table 4
Summary of Soil Analytical Results For Total Metals 

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

Soil Sample 
ID

Date 
Sampled

Depth
(feet) Arsenic1 Barium1 Cadmium1 Chromium1 Lead1 Mercury2 Selenium1 Silver1

B-24-5.0 11/17/06 5 <1 -- -- -- -- -- -- --
B-24-11.0 11/17/06 11 2.91 -- -- -- -- -- -- --
B-25-1.0 11/17/06 1 3.01 -- -- -- -- -- -- --
B-25-5.0 11/17/06 5 1.56 -- -- -- -- -- -- --
B-25-11.0 11/17/06 11 9.73 -- -- -- -- -- -- --
B-25-24.0 11/17/06 24 1.99 -- -- -- -- -- -- --
B-201-15 09/25/06 15 1.48 36.2 <1 15.8 2.36 <0.2 <1 <1
B-201-23 09/25/06 23 1.33 18 <1 7.09 1.29 <0.2 <1 <1
Ballast-Fines 11/17/06 0.5 76.2 -- -- -- 298 -- -- --
B26-06 11/20/07 6 3.66 -- -- -- -- -- -- --
B26-16 11/20/07 16 1.76 -- -- -- -- -- -- --
B27-04 11/20/07 4 2.07 -- -- -- -- -- -- --
B27-12 11/20/07 12 25.0 -- -- -- -- -- -- --
B27-19 11/20/07 19 1.83 -- -- -- -- -- -- --
B28-07 11/20/07 7 23.6 -- -- -- -- -- -- --
B28-12 11/20/07 12 1.37 -- -- -- -- -- -- --
B29-03 11/20/07 3 1.94 -- -- -- -- -- -- --
B29-06 11/20/07 6 1.63 -- -- -- -- -- -- --
B29-11.5 11/20/07 11.5 9.09 -- -- -- -- -- -- --
B30 02 11/20/07 2 1 59B30-02 11/20/07 2 1.59 -- -- -- -- -- -- --
B30-07 11/20/07 7 2.55 -- -- -- -- -- -- --
B30-13 11/20/07 13 7.41 -- -- -- -- -- -- --
B31-04 11/20/07 4 1.88 -- -- -- -- -- -- --
B31-11.5 11/20/07 11.5 20.4 -- -- -- -- -- -- --
B31-14 11/20/07 14 1.18 -- -- -- -- -- -- --
B32-02 11/20/07 2 <1 -- -- -- -- -- -- --
B32-11 11/20/07 11 21.8 -- -- -- -- -- -- --
B32-15 11/20/07 15 5.42 -- -- -- -- -- -- --

20a NE 2a 19/2,000a/b 250a 2a NE NEMTCA Cleanup Levels for Soil
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Table 4
Summary of Soil Analytical Results For Total Metals 

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

Soil Sample 
ID

Date 
Sampled

Depth
(feet) Arsenic1 Barium1 Cadmium1 Chromium1 Lead1 Mercury2 Selenium1 Silver1

B33-01 11/20/07 1 8.87 -- -- -- -- -- -- --
B33-09 11/20/07 9 1.98 -- -- -- -- -- -- --
B33-16 11/20/07 16 2.28 -- -- -- -- -- -- --
B34-05 11/20/07 5 <1 -- -- -- -- -- -- --
B34-09 11/20/07 9 2.35 -- -- -- -- -- -- --
B34-16 11/20/07 16 1.24 -- -- -- -- -- -- --
B35-02 11/21/07 2 2.73 -- -- -- -- -- -- --
B35-09 11/21/07 9 2.82 -- -- -- -- -- -- --
B35-17.5 11/21/07 17.5 7.80 -- -- -- -- -- -- --
B36-02 11/21/07 2 16.9 -- -- -- -- -- -- --
B36-07 11/21/07 7 7.94 -- -- -- -- -- -- --
B36-14 11/21/07 14 3.27 -- -- -- -- -- -- --
B37-0.75 11/21/07 0.75 15.2 -- -- -- -- -- -- --
B37-02.5 11/21/07 2.5 1.52 -- -- -- -- -- -- --
B37-12 11/21/07 12 4.11 -- -- -- -- -- -- --
B38-02 11/21/07 2 3.77 -- -- -- -- -- -- --
B38-07 11/21/07 7 7.51 -- -- -- -- -- -- --
B38-12 11/21/07 12 3.86 -- -- -- -- -- -- --
B39-05.5 11/21/07 5.5 10.0 -- -- -- -- -- -- --
B39 10 5 11/21/07 10 5 1 14B39-10.5 11/21/07 10.5 1.14 -- -- -- -- -- -- --
B40-05.25 11/21/07 5.25 1.24 -- -- -- -- -- -- --
B40-11.5 11/21/07 11.5 1.74 -- -- -- -- -- -- --
B41-01 11/21/07 1 9.17 -- -- -- -- -- -- --
B41-03 11/21/07 3 5.10 -- -- -- -- -- -- --
B41-18 11/21/07 18 <1 -- -- -- -- -- -- --
B42-06 11/21/07 6 <1 -- -- -- -- -- -- --
B42-12.5 11/21/07 12.5 5.11 -- -- -- -- -- -- --
B43-01 11/21/07 1 7.95 -- -- -- -- -- -- --

20a NE 2a 19/2,000a/b 250a 2a NE NEMTCA Cleanup Levels for Soil
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Table 4
Summary of Soil Analytical Results For Total Metals 

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

Soil Sample 
ID

Date 
Sampled

Depth
(feet) Arsenic1 Barium1 Cadmium1 Chromium1 Lead1 Mercury2 Selenium1 Silver1

B43-10 11/21/07 10 2.12 -- -- -- -- -- -- --
B43-17 11/21/07 17 66.0 -- -- -- -- -- -- --
B44-01 11/21/07 1 45.4 -- -- -- -- -- -- --
B44-11 11/21/07 11 2.02 -- -- -- -- -- -- --
B44-16 11/21/07 16 <1 -- -- -- -- -- -- --
B45-01 11/21/07 1 8.12 -- -- -- -- -- -- --
B45-11.5 11/21/07 11.5 10.4 -- -- -- -- -- -- --
B45-15 11/21/07 15 12.9 -- -- -- -- -- -- --
B46-05 11/27/07 5 2.00 -- -- -- -- -- -- --
B46-08 11/27/07 8 6.98 -- -- -- -- -- -- --
B47-05.5 11/27/07 5.5 2.14 -- -- -- -- -- -- --
B47-11.5 11/27/07 11.5 13.4 -- -- -- -- -- -- --
B47-16 11/27/07 16 1.04 -- -- -- -- -- -- --
B48-06 11/28/07 6 1.59 -- -- -- -- -- -- --
B48-15 11/28/07 15 1.68 -- -- -- -- -- -- --
B49-05.5 11/29/07 5.5 6.66 -- -- -- -- -- -- --
B49-10.5 11/29/07 10.5 2.28 -- -- -- -- -- -- --
RR01-0.5 11/20/07 0.5 87.8 -- -- -- 236 -- -- --
RR01-1.25 11/20/07 1.25 13.8 -- -- -- 89.3 -- -- --
RR01 02 11/20/07 2 0 3 63 21 3RR01-02 11/20/07 2.0 3.63 -- -- -- 21.3 -- -- --
RR02-0.5 11/20/07 0.5 93.3 -- -- -- 248 -- -- --
RR02-1.25 11/20/07 1.25 28.9 -- -- -- 137 -- -- --
RR02-02 11/20/07 2.0 6.39 -- -- -- 23.9 -- -- --
RR03-0.5 11/20/07 0.5 14.0 -- -- -- 111 -- -- --
RR03-1.25 11/20/07 1.25 8.62 -- -- -- 23.3 -- -- --
RR03-02 11/20/07 2.0 3.18 -- -- -- 7.06 -- -- --
RR04-0.5 11/20/07 0.5 6.16 -- -- -- 22.5 -- -- --
RR04-1.25 11/20/07 1.25 12.5 -- -- -- 28.6 -- -- --

20a NE 2a 19/2,000a/b 250a 2a NE NEMTCA Cleanup Levels for Soil
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Table 4
Summary of Soil Analytical Results For Total Metals 

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

Soil Sample 
ID

Date 
Sampled

Depth
(feet) Arsenic1 Barium1 Cadmium1 Chromium1 Lead1 Mercury2 Selenium1 Silver1

RR04-02 11/20/07 2.0 28.6 -- -- -- 12.8 -- -- --
RR05-0.5 11/20/07 0.5 4.42 -- -- -- 20.9 -- -- --
RR05-1.25 11/20/07 1.25 5.07 -- -- -- 12.3 -- -- --
RR05-02 11/20/07 2.0 8.45 -- -- -- 8.23 -- -- --
RR06-0.5 11/20/07 0.5 2.63 -- -- -- 21.0 -- -- --
RR06-1.25 11/20/07 1.25 4.18 -- -- -- 11.8 -- -- --
RR06-02 11/20/07 2.0 3.50 -- -- -- 10.3 -- -- --
RR07-0.5 11/21/07 0.5 5.00 -- -- -- 57.1 -- -- --
RR07-1.25 11/21/07 1.25 5.95 -- -- -- 157 -- -- --
RR07-02 11/21/07 2.0 3.49 -- -- -- 9.58 -- -- --
RR08-0.5 11/21/07 0.5 2.10 -- -- -- 52.7 -- -- --
RR08-1.25 11/21/07 1.25 2.62 -- -- -- 9.26 -- -- --
RR08-02 11/21/07 2.0 2.49 -- -- -- 10.1 -- -- --
RR09-0.5 11/21/07 0.5 2.32 -- -- -- 3.50 -- -- --
RR09-1.25 11/21/07 1.25 12.9 -- -- -- 103 -- -- --
RR09-02 11/21/07 2.0 8.09 -- -- -- 110 -- -- --
RR10-0.5 11/21/07 0.5 32.2 -- -- -- 276 -- -- --
RR10-1.25 11/21/07 1.25 2.52 -- -- -- 28.9 -- -- --
RR10-02 11/21/07 2.0 2.20 -- -- -- 11.4 -- -- --

20a NE 2a 19/2 000a/b 250a 2a NE NEMTCA Cl L l f S il 20a NE 2a 19/2,000a/b 250a 2a NE NE

NOTES:
All results measured in mg/kg.
RED indicates concentration exceeds MTCA Method A Soil Cleanup Levels for unrestricted land use.
1Samples analyzed by Friedman & Bruya, Inc. of Seattle, Washington using EPA Method 200.8. -- = not analyzed
2Samples analyzed by Analytical Resources, Incorporated of Tukwila, Washington using EPA Method 6010. mg/kg = milligrams per kilogram
aMTCA Cleanup Regulation 173-340-900, Table 740-1, Method A Soil Cleanup Levels for Unrestricted Land Use. EPA = United States Environmental Protection Agency
bChromium cleanup levels are 19 mg/kg for chromium VI and 2,000 mg/kg for chromium III. MTCA = Model Toxics Control Act

MTCA Cleanup Levels for Soil

< = not detected at a concentration exceeding the laboratory 
reporting limit

NE = not established; MTCA cleanup levels for barium, 
selenium, and silver have been researched with no data
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Table 5
Summary of Soil Analytical Results for Volatile Organic Compounds

Former Wesmar Property
1401 and 1451 Northwest 46th Street

Seattle, Washington

Soil Sample ID Sample Date
Depth
(feet) GRPH1 DRPH2 ORPH2 Benzene3 Toluene3 Ethylbenzene3

Total 
Xylenes3

Tetrachloro-
ethene3

Trichloro-
ethene3

cis-1,2-
Dichloro-
ethene3

Vinyl 
chloride3

B-01-5.5 09/28/05 5.5 -- 410 -- -- -- -- -- -- -- -- --
B-02-9 09/28/05 9 -- 67 -- -- -- -- -- -- -- -- --
B-02-12 09/28/05 12 -- <50 -- -- -- -- -- -- -- -- --
B-03-4.0 09/28/05 4.0 -- <50 -- -- -- -- -- -- -- -- --
B-04-5.5 09/28/05 5.5 -- <50 <250 -- -- -- -- -- -- -- --
B-05-4.5 09/28/05 4.5 -- <50 <250 -- -- -- -- -- -- -- --
B-06-15 09/06/06 15 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-06-19 09/06/06 19 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-06-23 09/06/06 23 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-06-29 09/06/06 29 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-07-10.5 09/07/06 10.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-07-12 5 09/07/06 12 5 <2 <50 <250 <0 03 <0 05 <0 05 <0 1 <0 05 <0 03 <0 05 <0 05B-07-12.5 09/07/06 12.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-07-29 09/07/06 29 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-08-11.5 09/07/06 11.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-08-19.5 09/07/06 19.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-08-4.0 09/07/06 4 <2 2,200 5,000 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-09-7.5 09/07/06 7.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-09-9.5 09/07/06 9.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-101-10 09/19/06 10 -- -- -- <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-101-15 09/19/06 15 -- -- -- <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-10-15 09/07/06 15 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-10-5.75 09/07/06 5.75 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-11-10.5 09/08/06 10.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-11-13.5 09/08/06 13.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-11-20 09/08/06 20 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-12-16 09/08/06 16 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.050
B-12-2.5 09/08/06 2.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-12-4.0 09/08/06 4 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-13-4.5 09/11/06 4.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-13-9.5 09/11/06 9.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-14-4.0 09/11/06 4 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-14-6.0 09/11/06 6 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-14-9.0 09/11/06 9 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-15-4.5 09/11/06 4.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-15-8.5 09/11/06 8.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-16-11.5 09/11/06 11.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-16-4.5 09/11/06 4.5 -- -- -- 0.04 0.64 0.17 1.13 <0.05 0.04 <0.05 <0.05
B-16-4.5 09/11/06 4.5 -- -- -- <0.3 1 <0.5 <1 <0.5 <0.3 <0.5 <0.5
B-16-7.0 09/11/06 7 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-16-9.0 09/11/06 9 -- <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-17-13.5 09/12/06 13.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05

100/30a 2,000 2,000 0.03 7 6 9 0.05 0.03 NE NEMTCA Method A Soil Cleanup Levels4
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Table 5
Summary of Soil Analytical Results for Volatile Organic Compounds

Former Wesmar Property
1401 and 1451 Northwest 46th Street

Seattle, Washington

Soil Sample ID Sample Date
Depth
(feet) GRPH1 DRPH2 ORPH2 Benzene3 Toluene3 Ethylbenzene3

Total 
Xylenes3

Tetrachloro-
ethene3

Trichloro-
ethene3

cis-1,2-
Dichloro-
ethene3

Vinyl 
chloride3

B-17-25 09/12/06 25 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-17-7.0 09/12/06 7 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-18-9.0 09/12/06 9 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-19-11.5 09/12/06 11.5 <2 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-19-6.0 09/12/06 6 4 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-19-8.0 09/12/06 8 -- -- -- <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-20-5.0 09/12/06 5 -- -- -- <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-20-7.0 09/12/06 7 -- -- -- <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B-21-4.5 09/12/06 4.5 -- -- -- <0.03 <0.05 <0.05 <0.1 <0.05 <0.03 <0.05 <0.05
B26-11 11/19/07 11 -- -- -- <0.03 <0.05 <0.05 <0.1 <0.025 <0.03 <0.05 <0.05
B28-07 11/19/07 7 -- -- -- <0.03 <0.05 <0.05 <0.1 <0.025 <0.03 <0.05 <0.05
B29-06 11/19/07 6 -- -- -- <0 03 <0 05 <0 05 <0 1 <0 025 <0 03 <0 05 <0 05B29-06 11/19/07 6 -- -- -- <0.03 <0.05 <0.05 <0.1 <0.025 <0.03 <0.05 <0.05
B49-10.5 11/29/07 10.5 3 <50 <250 <0.03 <0.05 <0.05 <0.1 <0.025 <0.03 <0.05 <0.05
B53-11.5 06/06/08 11.5 -- <50 <250 -- -- -- -- -- -- -- --
B53-16 06/06/08 16 -- <50 <250 -- -- -- -- -- -- -- --
B54-11.5 06/06/08 11.5 -- <50 <250 -- -- -- -- -- -- -- --
B54-16 06/06/08 16 -- <50 <250 -- -- -- -- -- -- -- --
B55-11.5 06/06/08 11.5 -- 1,400 2,800 -- -- -- -- -- -- -- --
B55-16 06/06/08 16 -- <50 <250 -- -- -- -- -- -- -- --
B56-09 06/06/08 9 -- <50 <250 -- -- -- -- -- -- -- --
B56-16 06/06/08 16 -- <50 <250 -- -- -- -- -- -- -- --
B57-09 06/06/08 9 -- <50 <250 -- -- -- -- -- -- -- --
B57-16 06/06/08 16 -- <50 <250 -- -- -- -- -- -- -- --
B61-03 08/01/08 3 -- 16,000 8,900 -- -- -- -- -- -- -- --
B62-03 08/01/08 3 -- 1,900 3,100 -- -- -- -- -- -- -- --

100/30a 2,000 2,000 0.03 7 6 9 0.05 0.03 NE NEMTCA Method A Soil Cleanup Levels4 ,000 ,000 0 03 6 9 0 05 0 03

NOTES:
All results measured in mg/kg. < = not detected at a concentration exceeding the laboratory reporting limit
RED indicates concentration exceeds MTCA Method A Soil Cleanup Levels for unrestricted land use. -- = not analyzed
Laboratory analysis performed by Friedman & Bruya, Inc. of Seattle, Washington. mg/kg = milligrams per kilogram
1Analyzed by Northwest Method NWTPH-Gx. DRPH = diesel-range petroleum hydrocarbons
2Analyzed by Northwest Method NWTPH-Dx.  EPA = United States Environmental Protection Agency
3Analyzed by EPA Method 8260B. GRPH = gasoline-range petroleum hydrocarbons
4MTCA Cleanup Regulation 173-340-900, Table 740-1, Method A Soil Cleanup Levels for Unrestricted Land Use. MTCA = Model Toxics Control Act
a30 mg/kg when benzene is detected and 100 mg/kg when benzene is not detected. NE = not established

ORPH = oil-range petroleum hydrocarbons

C et od So C ea up e e s
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Table 6
Toxicity Equivalent Soil Concentrations 

for Carcinogenic Polycyclic Aromatic Hydrocarbons 
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington
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B-1-5.5 09/28/05 5.5 0.53 0.059 6.4 0.61 0.22 0.2 0.061 8.08
B-2-9 09/28/05 9 0.075 0.0075 0.75 0.075 0.15 0.075 0.075 1.2075
B-3-4.0 09/28/05 4 0.0015 0.00015 0.015 0.0015 0.003 0.0015 0.0015 0.02415
B 4 5 5 09/28/05 5 5 0 051 0 0061 0 64 0 073 0 026 0 02 0 0048 0 8209

Soil 
Sample 

ID
Date 

Sampled
Depth 
(feet)

B-4-5.5 09/28/05 5.5 0.051 0.0061 0.64 0.073 0.026 0.02 0.0048 0.8209
B-5-4.5 09/28/05 4.5 0.17 0.019 1.8 0.16 0.003 0.062 0.015 2.229
B-06-15 09/06/06 15 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-06-19 09/06/06 19 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-06-23 09/06/06 23 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-06-29 09/06/06 29 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-07-10.5 09/07/06 10.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-07-12.5 09/07/06 12.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775B 07 12.5 09/07/06 12.5 0.00025 2.5E 05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-07-29 09/07/06 29 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-08-4.0 09/07/06 4 3.2 0.33 35 2.9 1.1 -- 0.45 42.98
B-08-11.5 09/07/06 11.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-08-19.5 09/07/06 19.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-09-7.5 09/07/06 7.5 0.0025 0.00025 0.025 0.0025 0.0025 0.0025 0.0025 0.03775
B-09-9.5 09/07/06 9.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-10-5.75 09/07/06 5.75 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B 10 15 09/07/06 15 0 00025 2 5E 05 0 0025 0 00025 0 00025 0 00025 0 00025 0 003775B-10-15 09/07/06 15 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-11-10.5 09/08/06 10.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-11-13.5 09/08/06 13.5 0.0006 0.00007 0.0025 0.00025 0.00025 0.00025 0.00025 0.00417
B-11-20 09/08/06 20 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-12-2.5 09/08/06 2.5 0.024 0.0026 0.37 0.032 0.014 0.025 0.006 0.4736
B-12-4.0 09/08/06 4 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-12-16 09/08/06 16 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-13-4.5 09/11/06 4.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-13-9.5 09/11/06 9.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-14-4.0 09/11/06 4 0.01 0.0013 0.2 0.022 0.009 0.019 0.005 0.2663
B-14-6.0 09/11/06 6 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-14-9.0 09/11/06 9 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-15-4.5 09/11/06 4.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-15-8.5 09/11/06 8.5 0.0015 0.00015 0.015 0.0015 0.0015 0.0015 0.0015 0.02265
B-16-4.5 09/11/06 4.5 12 1.2 120 10 4.1 6.5 1.7 155.5
B-16-7 0 09/11/06 7 0 0009 9 3E-05 0 0089 0 00087 0 00025 0 00025 0 00025 0 011513B-16-7.0 09/11/06 7 0.0009 9.3E-05 0.0089 0.00087 0.00025 0.00025 0.00025 0.011513
B-16-9.0 09/11/06 9 -- -- -- -- -- -- -- --

NA NA 0.1 NA NA NA NA 0.1
MTCA Method A 
Soil Cleanup Levels2
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Table 6
Toxicity Equivalent Soil Concentrations 

for Carcinogenic Polycyclic Aromatic Hydrocarbons 
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington
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Analytical Results 1
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Soil 
Sample 

ID
Date 

Sampled
Depth 
(feet)

B-16-11.5 09/11/06 11.5 0.003 0.0003 0.03 0.0021 0.00084 0.0012 0.00025 0.03769
B-17-7.0 09/12/06 7 0.00025 2.5E-05 0.015 0.00025 0.00025 0.00025 0.00025 0.016275
B-17-13.5 09/12/06 13.5 0.0051 0.0012 0.06 0.012 0.0032 0.0052 0.0016 0.0883
B 17 25 09/12/06 25 0 0015 2 5E 05 0 015 0 00025 0 00025 0 00025 0 00025 0 017525B-17-25 09/12/06 25 0.0015 2.5E-05 0.015 0.00025 0.00025 0.00025 0.00025 0.017525
B-18-3.0 09/12/06 3 0.003 0.00034 0.034 0.0053 0.0018 0.0032 0.00086 0.0485
B-18-7.0 09/12/06 7 0.003 0.00031 0.027 0.0025 0.0011 0.0011 0.00025 0.03526
B-18-9.0 09/12/06 9 0.0015 2.5E-05 0.015 0.00025 0.00025 0.00025 0.00025 0.017525
B-18-12.5 09/12/06 12.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-18-19.5 09/12/06 19.5 0.00051 2.5E-05 0.0055 0.00053 0.00025 0.00025 0.00025 0.007315
B-19-6.0 09/12/06 6 0.54 0.056 4.9 0.4 0.025 0.025 0.025 5.971
B-19-8.0 09/12/06 8 0.001 0.00011 0.0094 0.00092 0.00025 0.00025 0.00025 0.01218B 19 8.0 09/12/06 8 0.001 0.00011 0.0094 0.00092 0.00025 0.00025 0.00025 0.01218
B-19-11.5 09/12/06 11.5 0.003 0.0004 0.015 0.003 0.00085 0.0013 0.00025 0.0238
B-19-14 09/12/06 14 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-19-15 09/12/06 15 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-20-5.0 09/12/06 5 0.0087 0.00097 0.11 0.011 0.0039 0.0059 0.0016 0.14207
B-20-7.0 09/12/06 7 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-20-9.5 09/12/06 9.5 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-21-4.5 09/12/06 4.5 0.031 0.0032 0.21 0.03 0.0093 0.013 0.0032 0.2997
B 101 10 09/19/06 10B-101-10 09/19/06 10 -- -- -- -- -- -- -- --
B-101-15 09/19/06 15 -- -- -- -- -- -- -- --
B-201-15 09/25/06 15 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B-201-23 09/25/06 23 0.00025 2.5E-05 0.0025 0.00025 0.00025 0.00025 0.00025 0.003775
B26-06 11/19/07 6 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B26-11 11/19/07 11 -- -- -- -- -- -- -- --
B26-16 11/19/07 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B27-12 11/19/07 12 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B27-19 11/19/07 19 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B28-07 11/19/07 7 0.54 0.06 5.9 0.49 0.21 0.34 0.065 7.605
B28-12 11/19/07 12 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B29-06 11/19/07 6 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B29-11.5 11/19/07 11.5 0.0013 0.00015 0.017 0.0015 0.0005 0.0012 0.0005 0.02215
B30-07 11/20/07 7 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B30-13 11/20/07 13 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B31-11 5 11/20/07 11 5 0 003 0 00037 0 043 0 0051 0 0016 0 0041 0 0005 0 05747B31-11.5 11/20/07 11.5 0.003 0.00037 0.043 0.0051 0.0016 0.0041 0.0005 0.05747

NA NA 0.1 NA NA NA NA 0.1
MTCA Method A 
Soil Cleanup Levels2
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Table 6
Toxicity Equivalent Soil Concentrations 

for Carcinogenic Polycyclic Aromatic Hydrocarbons 
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington
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B31-14 11/20/07 14 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B32-11 11/20/07 11 0.0005 0.00005 0.005 0.001 0.0005 0.0005 0.0005 0.00805
B32-15 11/20/07 15 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B33 09 11/20/07 9 0 0005 0 00005 0 005 0 0005 0 0005 0 0005 0 0005 0 00755B33-09 11/20/07 9 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B33-16 11/20/07 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B34-09 11/20/07 9 3 0.31 29 2.9 0.96 1.6 0.29 37.76
B34-16 11/20/07 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B38-07 11/22/07 7 0.0023 0.0003 0.031 0.0033 0.0012 0.0026 0.0005 0.0412
B38-12 11/23/07 12 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B39-05.5 11/24/07 5.5 0.0022 0.00027 0.022 0.0032 0.0012 0.0019 0.0005 0.03127
B39-10.5 11/25/07 10.5 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755B39 10.5 11/25/07 10.5 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B40- 11/26/07 5.25 0.57 0.065 5.4 0.44 0.2 0.31 0.05 7.035
B40-11.5 11/27/07 11.5 0.0011 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00815
B41-03 11/21/07 3 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B41-18 11/21/07 18 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B42-01 11/21/07 1 0.02 0.0027 0.27 0.034 0.0005 0.035 0.005 0.3672
B42-06 11/21/07 6 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B42-12.5 11/21/07 12.5 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B43 10 11/21/07 10 0 0005 0 00005 0 005 0 0005 0 0005 0 0005 0 0005 0 00755B43-10 11/21/07 10 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B43-17 11/21/07 17 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B44-11 11/21/07 11 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B44-16 11/21/07 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B45-11.5 11/21/07 11.5 0.004 0.00047 0.044 0.0044 0.0014 0.0027 0.0005 0.05757
B45-15 11/21/07 15 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B46-05 11/27/07 5 0.0074 0.00081 0.078 0.0078 0.0028 0.0048 0.0005 0.10211
B46-08 11/27/07 8 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B47-11.5 11/27/07 11.5 0.026 0.0032 0.42 0.044 0.014 0.029 0.0054 0.5416
B47-16 11/27/07 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B48-15 11/28/07 15 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B51-1 04/23/08 1 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B52-1 04/23/08 1 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B53-11.5 06/06/08 11.5 0.0027 0.00028 0.031 0.0032 0.0011 0.0021 0.001 0.04088
B53-16 06/06/08 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
MTCA Method A 

2 NA NA 0.1 NA NA NA NA 0.1Soil Cleanup Levels2
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Table 6
Toxicity Equivalent Soil Concentrations 

for Carcinogenic Polycyclic Aromatic Hydrocarbons 
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington
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B54-11.5 06/06/08 11.5 0.04 0.0044 0.51 0.052 0.016 0.033 0.06 0.7154
B54-16 06/06/08 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B55-11.5 06/06/08 11.5 8.2 0.92 110 11 4.2 7.3 1.3 142.92
B55-16 06/06/08 16 0 0005 0 00005 0 005 0 0005 0 0005 0 0005 0 0005 0 00755B55-16 06/06/08 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B56-09 06/06/08 9 0.0014 0.00015 0.015 0.0015 0.0005 0.0011 0.0005 0.02015
B56-16 06/06/08 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B57-09 06/06/08 9 0.0022 0.00025 0.03 0.0027 0.0012 0.0022 0.0005 0.03905
B57-16 06/06/08 16 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B60-11.5 06/17/08 11.5 0.0016 0.00018 0.020 0.0018 0.0005 0.0015 0.0005 0.02608
B60-16 06/17/08 16 0.0005 0.00012 0.014 0.0011 0.0005 0.0012 0.0005 0.01792
B61-03 08/01/08 3 16.0 1.7 140 12.0 5.4 7.6 6.4 189.10
B61-05 08/01/08 5 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755B61 05 08/01/08 5 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755
B62-03 08/01/08 3 8.2 0.91 94 8.3 3.1 6.0 1.2 121.71
B62-05 08/01/08 5 0.0005 0.00005 0.005 0.0005 0.0005 0.0005 0.0005 0.00755

NA NA 0.1 NA NA NA NA 0.1
NOTES:
Results reported in mg/kg. NA = not applicable
RED indicates concentration exceeds MTCA Method A Soil Cleanup Levels. EPA = United States Environmental Protection Agency

mg/kg = milligrams per kilogram

MTCA Method A 
Soil Cleanup Levels2

Laboratory analysis performed by Friedman & Bruya, Inc. of Seattle, g g g p g
MTCA = Model Toxics Control Act

1Analyzed by EPA Method 8270C. TEF = toxicity equivalency factor
2MTCA Cleanup Regulation, Chapter 173-340-900, Table 740-1 Method A Soil 
Cleanup Levels for Unrestricted Land Uses.

Laboratory analysis performed by Friedman & Bruya, Inc. of Seattle, 
Washington. 
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Table 7a
Area A

Technology Screening Matrix
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington
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                      Comments

Threshold Criteria (WAC 173-340-360 [2][a])
Modif√ing Criteria (WAC 173-340-360 

[2][b])

Technology Group

No Further Action X X X X X X √ No Not protective of human health and the environment.
Monitored Natural Attenuation X X X √ X X √ No Not protective of human health and the environment.
Passive Treatment Wall (Activated Carbon/PRB) X √ √ √ X X √ No Not protective of human health and the environment.

Vapor Extraction (VE) X X X X X X √ No Contamination is not volatile enough at in-situ  temperatures.
Air Sparging X X X X X X √ No Contamination is not volatile enough at in-situ  temperatures.
Air Sparging with VE X X X X X X √ No Contamination is not volatile enough at in-situ  temperatures.
Bioslurping X X X X X X √ No Would not meet cleanup standards within a reasonable time frame.
Surfactant Washing √ √ √ √ X X √ No Would not meet cleanup standards within a reasonable time frame.
Cosolvent Washing √ √ √ √ X X √ No Not applicable to metal contamination.
Pump and Treat √ √ √ √ X X √ No Would not meet cleanup standards within a reasonable time frame.
Dual-Phase Extraction X X X X X X √ No Contamination is not volatile enough at in-situ  temperatures.

Resistive Thermal with VE X X X √ √ X √ No Not applicable to metal contamination.
Conductive Thermal with VE X X X √ √ X √ No Not applicable to metal contamination.
Radio FrequencY/Electromagnetic Thermal with VE X X X √ √ X √ No Not applicable to metal contamination.
Steam Injection with VE and Groundwater Extraction √ √ √ √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Hot Air Injection with VE X X X √ √ X √ No Not applicable to metal contamination.
Hot Water Injection with VE and Groundwater Extraction √ √ √ √ √ X √ No Would not meet cleanup standards within a reasonable time frame.

Excavation without shoring X X X √ √ X √ No Contamination left in slope-back not protective of human health and the environment.

Secant Wall - Impervious wall √ √ √ √ X √ √ Yes
Sheet Pile Wall (Sealed) - Impervious wall √ √ √ √ X √ √ Yes
Soldier Pile Wall - Pervious wall √ √ √ √ X √ √ Yes

with permeable reactive barrier for groundwater √ √ √ √ √ √ √ Yes
with sub-grade groundwater intrusion control sYstem √ √ √ √ X √ √ Yes
with groundwater discharge to sewer √ √ √ √ X √ √ Yes

Surfactant Washing √ √ √ √ X √ √ Yes
Cosolvent Washing X √ √ √ X X √ No Not applicable to metal contamination.
Chemical Oxidation X √ √ √ √ X √ No Not applicable to metal contamination.
Landfill Disposal √ √ √ √ X X √ Yes

NOTES:

In order for the option to pass the screening, all of the threshold criteria must be met. 
X Does not meet criterion

√ Does meet criterion

PAH = polycyclic aromatic hydrocarbons

PRB = permeable reactive barrier

WAC = Washington Administrative Code

Excavation with shoring

Groundwater Treatment with Shored Excavation 

Threshold Criteria (WAC 173-340-360 [2][a])
Modif√ing Criteria (WAC 173-340-360 

[2][b])

     Source Removal Treatment

Passive Remediation

In-Situ Ph√sical Treatment

Thermal

Source Removal
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Table 7a
Area A

Technology Screening Matrix
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington

Technology Options Protect H
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                      Comments

Threshold Criteria (WAC 173-340-360 [2][a])
Modif√ing Criteria (WAC 173-340-360 

[2][b])

Technology Group

Threshold Criteria (WAC 173-340-360 [2][a])
Modif√ing Criteria (WAC 173-340-360 

[2][b])

Sodium Persulfate X X X √ √ X √ No Not applicable to metal contamination.
Heated Sodium Persulfate X X X √ √ X √ No Not applicable to metal contamination.
HYdrogen Peroxide X X X √ √ X √ No Not applicable to metal contamination.
Permanganate X X X √ √ X √ No Not applicable to metal contamination.
RegenOx (CatalYzed Sodium Percarbonate) X X X √ √ X √ No Not applicable to metal contamination.
Fenton's Reagent X X X √ √ X √ No Not applicable to metal contamination.
Activated Iron Wall X X X √ √ X √ No Not applicable to PAH contamination.

Bituminization X √ √ √ X √ X No Does not remove contamination/Is not compatible with site development.
Emulsified Asphalt X √ √ √ X √ X No Does not remove contamination/Is not compatible with site development.
Modified Sulfur Cement X √ √ √ X √ X No Does not remove contamination/Is not compatible with site development.
PolYethYlene Extrusion X √ √ √ X √ X No Does not remove contamination/Is not compatible with site development.
Pozzolan/Portland Cement X √ √ √ X √ X No Does not remove contamination/Is not compatible with site development.
Vitrification/Molten Glass X √ √ √ X √ X No Does not remove contamination/Is not compatible with site development.
SlurrY Wall Containment X √ √ √ X √ X No Does not remove contamination/Is not compatible with site development.
Sheet Pile Wall Containment X √ √ √ X √ X No Does not remove contamination/Is not compatible with site development.
Pump and Treat for HYdraulic Containment X √ √ √ X √ X No Does not remove contamination/Is not compatible with site development.

HYdraulic Control X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
PhYto-Degradation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
PhYto-Volatilization X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
PhYto-Accumulation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
PhYto-Stabilization X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Enhanced Rhizosphere Biodegradation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.

Aerobic Bio-Augmentation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Aerobic Bio-Stimulation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Anaerobic Bio-Augmentation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Anaerobic Bio-Stimulation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Nitrate-Enhanced Bioremediation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Sulfate-Enhanced Bioremediation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.

Containment Cap √ √ √ √ √ X √ No
Due to excavation, any capping inside of shoring area will not meet a reasonable
restoration time frame when coupled with proposed redevelopment timeframe.

NOTES:

In order for the option to pass the screening, all of the threshold criteria must be met. 

X Does not meet criterion

√ Does meet criterion

PAH = polycyclic aromatic hydrocarbons

PRB = permeable reactive barrier

WAC = Washington Administrative Code

Capping

Containment / Immobilization

In Situ Bioremediation

Ph√toremediation

In-Situ  Chemical Oxidation
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Table 7b
Area B

Alternative Screening Matrix
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington
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                      CommentsTechnology Group

Threshold Criteria(WAC 173-340-360 [2][a])
Modifying Criteria (WAC 173-340-

360 [2][b])

No Further Action X X X X X X √ No Not protective of human health and the environment.
Monitored Natural Attenuation X X X √ X X √ No Not protective of human health and the environment.
Passive Treatment Wall (Activated Carbon/PRB) √ √ √ √ X X √ No Not protective of human health and the environment.

Vapor Extraction (VE) X X X X √ X √ No Contamination is not volatile enough at in-situ  temperatures.
Air Sparging X X X X √ X √ No Contamination is not volatile enough at in-situ  temperatures.
Air Sparging with VE X X X X √ X √ No Contamination is not volatile enough at in-situ  temperatures.
Bioslurping X X X X √ X √ No Would not meet cleanup standards within a reasonable time frame.
Surfactant Washing √ √ √ √ √ X √ No Would not meet cleanup standards within a reasonable time frame and incompatible with utilities.
Cosolvent Washing √ √ √ √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Pump and Treat √ √ √ √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Dual-Phase Extraction X X X X √ X √ No Contamination is not volatile enough at in-situ temperatures.

Resistive Thermal with VE X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Conductive Thermal with VE X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Radio Frequency/Electromagnetic Thermal with VE X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Steam Injection with VE and Groundwater Extraction √ √ √ √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Hot Air Injection with VE X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Hot Water Injection with VE and Groundwater Extraction √ √ √ √ √ X √ No Would not meet cleanup standards within a reasonable time frame.

Excavation without shoring X X X √ X X √ No Contamination left in slope-back not protective of human health and the environment.
Excavation with shoring √ √ √ √ X √ √ Yes

Surfactant Washing √ √ √ √ X √ √ Yes Only retained if excavation is selected.
Cosolvent Washing √ √ √ √ X X √ No Not applicable to metal contamination.
Chemical Oxidation √ √ √ √ √ X √ No Not applicable to metal contamination.
Landfill Disposal √ √ √ √ X √ √ Yes Only retained if excavation is selected.

NOTES:
In order for the option to pass the screening, all threshold criteria must be met. 

X Does not meet criterion
√ Does meet criterion

PAH = polycyclic aromatic hydrocarbons

PRB = permeable reactive barrier

WAC = Washington Administrative Code

     Source Removal Treatment

Passive Remediation

In-Situ Physical Treatment

Thermal

Source Removal

Threshold Criteria(WAC 173-340-360 [2][a])
Modifying Criteria (WAC 173-340-

360 [2][b])
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Table 7b
Area B

Alternative Screening Matrix
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington

Technology Options Protect H
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                      CommentsTechnology Group

Threshold Criteria(WAC 173-340-360 [2][a])
Modifying Criteria (WAC 173-340-

360 [2][b])Threshold Criteria(WAC 173-340-360 [2][a])
Modifying Criteria (WAC 173-340-

360 [2][b])

Sodium Persulfate X X X √ √ X √ No Not applicable to PAH contamination.
Heated Sodium Persulfate X X X √ √ X √ No Not applicable to vadose zone 
Hydrogen Peroxide X X X √ √ X √ No Not applicable to PAH contamination.
Permanganate X X X √ √ X √ No Not applicable to PAH contamination.
RegenOx (Catalyzed Sodium Percarbonate) X X X √ √ X √ No Not applicable to PAH contamination.
Fenton's Reagent X X X √ √ X √ No Not applicable to vadose zone 
Activated Iron Wall X X X √ √ X √ No Not applicable to PAH contamination.

Bituminization X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Emulsified Asphalt X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Modified Sulfur Cement X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Polyethylene Extrusion X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Pozzolan/Portland Cement X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Vitrification/Molten Glass X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Slurry Wall Containment X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.

Hydraulic Control X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Phyto-Degradation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Phyto-Volatilization X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Phyto-Accumulation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Phyto-Stabilization X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Enhanced Rhizosphere Biodegradation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.

Aerobic Bio-Augmentation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Aerobic Bio-Stimulation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Anaerobic Bio-Augmentation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Anaerobic Bio-Stimulation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Nitrate-Enhanced Bioremediation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Sulfate-Enhanced Bioremediation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.

Containment Cap √ √ √ √ X √ √ Yes

NOTES:
In order for the option to pass the screening, all threshold criteria must be met. 

X Does not meet criterion
√ Does meet criterion

PAH = polycyclic aromatic hydrocarbons

PRB = permeable reactive barrier

WAC = Washington Administrative Code

Phytoremediation

In-Situ Chemical Oxidation

Capping

Containment / Immobilization

In-Situ  Bioremediation
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Table 7c
Area C

Alternative Screening Matrix
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington

Technology Options Protect H
uman
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                      CommentsTechnology Group

Threshold Criteria(WAC 173-340-360 [2][a])
Modifying Criteria (WAC 173-340-360 

[2][b])

No Further Action X X X X X X √ No Not protective of human health and the environment.
Monitored Natural Attenuation X X X √ X X √ No Not protective of human health and the environment.
Passive Treatment Wall (Activated Carbon/PRB) X √ √ √ X X √ No Not protective of human health and the environment.

Vapor Extraction (VE) X X X X X X √ No Contamination is not volatile enough at in-situ  temperatures.
Air Sparging X X X X X X √ No Contamination is not volatile enough at in-situ  temperatures.
Air Sparging with VE X X X X X X √ No Contamination is not volatile enough at in-situ  temperatures.
Bioslurping X X X X X X √ No Would not meet cleanup standards within a reasonable time frame.
Surfactant Washing √ √ √ √ X X √ No Would not meet cleanup standards within a reasonable time frame and incompatible with utilities.
Cosolvent Washing √ √ √ √ X X √ No Would not meet cleanup standards within a reasonable time frame.
Pump and Treat √ √ √ √ X X √ No Would not meet cleanup standards within a reasonable time frame.
Dual-Phase Extraction X X X X X X √ No Contamination is not volatile enough at in-situ temperatures.

Resistive Thermal with VE X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Conductive Thermal with VE X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Radio Frequency/Electromagnetic Thermal with VE X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Steam Injection with VE and Groundwater Extraction √ √ √ √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Hot Air Injection with VE X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Hot Water Injection with VE and Groundwater Extraction √ √ √ √ √ X √ No Would not meet cleanup standards within a reasonable time frame.

Excavation without shoring X X X √ X X √ No Contamination left in slope-back not protective of human health and the environment.
Excavation with shoring √ √ √ √ X √ √ Yes

Surfactant Washing √ √ √ √ X √ √ Yes Only retained if excavation is selected.
Cosolvent Washing X √ √ √ X X √ No Not applicable to metal contamination.
Chemical Oxidation X √ √ √ √ X √ No Not applicable to metal contamination.
Landfill Disposal √ √ √ √ X √ √ Yes Only retained if excavation is selected.

NOTES:
In order for the option to pass the screening, all threshold criteria must be met. 

X Does not meet criterion
√ Does meet criterion

PAH = polycyclic aromatic hydrocarbons

PRB = permeable reactive barrier

WAC = Washington Adminsitrative Code

     Source Removal Treatment

Passive Remediation

In-Situ Physical Treatment

Thermal

Source Removal

Threshold Criteria(WAC 173-340-360 [2][a])
Modifying Criteria (WAC 173-340-360 

[2][b])

P:\0398 Ballard - Ramras\0398-002 Ballard Blocks 2 (Wesmar)\Technical\Tables\2008 RIFS_CAP\Tbl 7c_F/Matrix 1 of 2



Table 7c
Area C

Alternative Screening Matrix
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington

Technology Options Protect H
uman
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                      CommentsTechnology Group

Threshold Criteria(WAC 173-340-360 [2][a])
Modifying Criteria (WAC 173-340-360 

[2][b])Threshold Criteria(WAC 173-340-360 [2][a])
Modifying Criteria (WAC 173-340-360 

[2][b])

Sodium Persulfate X X X √ X X √ No Not applicable to PAH contamination.
Heated Sodium Persulfate X X X √ X X √ No Not applicable to vadose zone 
Hydrogen Peroxide X X X √ X X √ No Not applicable to PAH contamination.
Permanganate X X X √ X X √ No Not applicable to PAH contamination.
RegenOx (Catalyzed Sodium Percarbonate) X X X √ X X √ No Not applicable to PAH contamination.
Fenton's Reagent X X X √ X X √ No Not applicable to vadose zone 
Activated Iron Wall X X X √ √ X √ No Not applicable to PAH contamination.

Bituminization X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Emulsified Asphalt X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Modified Sulfur Cement X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Polyethylene Extrusion X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Pozzolan/Portland Cement X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Vitrification/Molten Glass X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.
Slurry Wall Containment X √ √ √ X √ √ No Does not remove contamination/Is not compatible with site development utilities.

Hydraulic Control X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Phyto-Degradation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Phyto-Volatilization X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Phyto-Accumulation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Phyto-Stabilization X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Enhanced Rhizosphere Biodegradation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.

Aerobic Bio-Augmentation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Aerobic Bio-Stimulation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Anaerobic Bio-Augmentation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Anaerobic Bio-Stimulation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Nitrate-Enhanced Bioremediation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.
Sulfate-Enhanced Bioremediation X X X √ √ X √ No Would not meet cleanup standards within a reasonable time frame.

Containment Cap √ √ √ √ X √ √ Yes

NOTES:
In order for the option to pass the screening, all threshold criteria must be met. 

X Does not meet criterion
√ Does meet criterion

PAH = polycyclic aromatic hydrocarbons

PRB = permeable reactive barrier

WAC = Washington Adminsitrative Code

Phytoremediation

In-Situ Chemical Oxidation

Capping

Containment / Immobilization

In-Situ  Bioremediation
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Table 8a
Area A

Remedial Alternatives Screening Summary
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington

Protectiveness Permanence Cost
Effectiveness over 

the Long Term
Management of 

Short-Term Risks

Technical and 
Administrative 

Implementability
Consideration of 
Public Concerns Ranking Tally

1a- Impervious wall shoring, excavation of source area, and direct discharge of 
groundwater from the building sub-grade groundwater intrusion control system

Remove all chemicals of 
concern within shoring 
limits  and block water 
intrusion. 

1 1 2 1 3 1 1 10 Favorable

2a- Pervious wall shoring, excavation of source area, and installation of permeable 
reactive barrier to treat building sub-grade groundwater intrusion control system

Remove all chemicals of 
concern within shoring 
limits and passively treat 
water intrusion. 

1 1 3 3 3 1 1 13

Unfavorable: The risk 
associated with the permeable 
reactive barrier and the costs 
associated with the installation 
make Alternative 2a less 
favorable than Alternatives 1a 
and 3a.  

3a-  Pervious wall shoring, excavation of source area, and installation of permanent 
arsenic treatment system to treat building sub-grade groundwater intrusion control 
system

Remove all chemicals of 
concern within shoring 
limits and actively treat 
water intrusion. 

1 1 3 2 3 1 1 12

Average: The increased costs 
associated with the permanent 
groundwater treatment system 
make Alternative 3a less 
favorable than Alternernative 1a.  

NOTES:
High - method is proven in field as standard approach with Washington State Department of 
Ecology approval as reliable
Medium - method has acceptable results with certain conditions
Low - method is not proven applicable or is not favorable in field

Remedial Alternatives Remedial  Details

Washington State Department of Ecology  Evaluation  Criteria / Relative Ranking
(1 - High/Preferred, 5- Low/Problematic)

Comments / Issues / 
Concerns
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Table 8b
Area B

Remedial Alternatives Screening Summary
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington

Protectiveness Permanence Cost
Effectiveness over 

the Long Term
Management of 

Short-Term Risks

Technical and 
Administrative 

Implementability
Consideration of 
Public Concerns Ranking Tally

1b- Shored excavation with off-Property disposal
Remove all chemicals of 
concern associated with 
Site. 

1 1 5 1 5 4 4 21

Unfavorable: The cost is 
disproportionate to the reduction 
of risk associated with a 
relatively stable, non-volatile, and 
non-soluble contaminant. 

2b-  Capping of the contaminated soil with excavation and off-Property disposal for 
contaminated soil generated during utility installation.

Remove the only active 
pathway, direct contact. 2 3 1 2 1 1 2 11 Favorable

NOTES:
High - method is proven in field as standard approach with Washington State Department of 
Ecology approval as reliable
Medium - method has acceptable results with certain conditions
Low - method is not proven applicable or is not favorable in field

Remedial Alternatives Remedial  Details

Washington State Department of Ecology  Evaluation  Criteria / Relative Ranking
(1 - High/Preferred, 5- Low/Problematic)

Comments / Issues / 
Concerns
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Table 8c
Area C

Remedial Alternatives Screening Summary
Former Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington

Protectiveness Permanence Cost
Effectiveness over 

the Long Term
Management of 

Short-Term Risks

Technical and 
Administrative 

Implementability
Consideration of 
Public Concerns Ranking Tally

1b- Shored excavation with off-Property disposal
Remove all chemicals of 
concern associated with 
site. 

1 1 5 1 5 4 4 21

Unfavorable: The cost is 
disproportionate to the reduction 
of risk associated with a 
relatively stable, non-volatile, and 
non-soluble contaminant. 

2b-  Capping of the contaminated soil with excavation and off-Property disposal of 
contaminated soil generated during utility installation.

Remove the only active 
pathway, direct contact. 2 3 1 2 1 1 2 11  Favorable

NOTES:
High - method is proven in field as standard approach with Washington State Department of 
Ecology approval as reliable
Medium - method has acceptable results with certain conditions
Low - method is not proven applicable or is not favorable in field

Comments / Issues / 
ConcernsRemedial Alternatives Remedial  Details

Washington State Department of Ecology  Evaluation  Criteria / Relative Ranking
(1 - High/Preferred, 5- Low/Problematic)
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Table 9a
Feasibility Study Cost Estimate - Alternative 1a

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

 Cost Item Qty Unit Unit Price Cost Totals

CAPITAL COST
Institutional Controls 

Environmental Covenant 1 lump sum $2,500 $2,500
$2,500

 Site Work
Environmental Health and Safety Plan Incremental Costs 1 lump sum $20,000 $20,000
Incremental Increase in Soil Handling Costs 27,300 tons $3 $81,900
Confirmation Sampling Lab Fees 1 lump sum $8,000 $8,000
Incremental Increase in Transportation Fees 27,300 tons $5 $136,500
Disposal Subtitle D Landfill Tip Fee 27,300 tons $45 $1,228,500

$1,474,900
CONSTRUCTION SUBTOTAL $1,477,000

Indirect Capital Costs
Engineering construction services (10% of construction total) $147,700

$147,700

TOTAL LOW COST $1,624,700
Contingencies

Bid (20% of construction subtotal) $324,940
Scope (30% of construction subtotal) $487,410

$812,350

TOTAL HIGH COST $2,437,000

Subtotal

Subtotal

Subtotal

Subtotal

P:\0398 Ballard - Ramras\0398-002 Ballard Blocks 2 (Wesmar)\Technical\Tables\2008 RIFS_CAP\Tbls 9_F 1 of 1



Table 9b
Feasibility Study Cost Estimate - Alternative 2a

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

 Cost Item Qty Unit Unit Price Cost Totals

CAPITAL COST
Institutional Controls 

Environmental Covenant 1 lump sum $2,500 $2,500
$2,500

 Site Work
Environmental Health and Safety Plan Incremental Costs 1 lump sum $20,000 $20,000
Incremental Increase in Soil Handling Costs 27,300 tons $3 $81,900
Confirmation Sampling Lab Fees 1 lump sum $8,000 $8,000
Incremental Increase in Transportation Fee 27,300 tons $5 $136,500
Disposal Subtitle D Landfill Tip Fee 27,300 tons $45 $1,228,500
Zero-Valent Iron Permeable Reactive Barrier Installation 1 lump sum $50,000 $50,000
Zero-Valent Iron Material 1,200 tons $750 $900,000

$2,424,900
CONSTRUCTION SUBTOTAL $2,427,000

Indirect Capital Costs
Engineering construction services (10% of construction total) $242,700

$242,700

TOTAL LOW COST $2,669,700

Contingencies
Bid (10% of construction subtotal) $266,970
Scope (15% of construction subtotal) $400,455

$667,425

TOTAL HIGH COST $3,337,000

Subtotal

Subtotal

Subtotal

Subtotal
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Table 9c
Feasibility Study Cost Estimate - Alternative 3a

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

 Cost Item Qty Unit Unit Price Cost Totals

CAPITAL COST
Institutional Controls 

Environmental Covenant 1 lump sum $2,500 $2,500

$2,500
 Site Work

Environmental Health and Safety Plan Incremental Costs 1 lump sum $20,000 $20,000
Incremental Increase in Soil Handling Costs 27,300 tons $3 $81,900
Confirmation Sampling Lab Fees 1 lump sum $8,000 $8,000
Incremental Increase in Transportation Fee 27,300 tons $5 $136,500
Disposal Subtitle D Landfill Tip Fee 27,300 tons $45 $1,228,500
Zero-Valent Iron Filter System Installation 1 lump sum $150,000 $150,000
Zero-Valent Iron Material 4 tons $750 $3,000

$1,627,900

 ANNUAL Present Worth Cost of Annual O&M
COST ITEM COST1 (7% - 2%) 5%

OPERATION & MAINTENANCE COST 50 Years

Annual treatment system O&M $25,000 $456,398
Quarterly Performance Monitoring (yearly cost) $10,000 $182,559
Annual Reporting $5,000 $91,280

TOTAL PRESENT WORTH O & M COST $730,237

CONSTRUCTION SUBTOTAL $2,361,000

Indirect Capital Costs
Engineering construction services (15% of construction total) $354,150

$354,150

TOTAL LOW COST $2,715,150

Contingencies
Bid (20% of construction subtotal) $271,515
Scope (30% of construction subtotal) $407,273

$678,788

TOTAL HIGH COST $3,394,000

Subtotal

Subtotal

Subtotal

Subtotal
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Table 9d
Feasibility Study Cost Estimate - Alternative 1b

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

 Cost Item Qty Unit Unit Price Cost Totals

CAPITAL COST
Institutional Controls 

Environmental Covenant 0 lump sum $2,500 $0

$0
 Site Work

On-Property
Shoring - exposed face 13,500 square feet $90 $1,215,000
Excavation Cost 8,000 tons $4 $32,000
Confirmation Sampling Lab Fees 1 lump sum $5,000 $5,000
Transportation Fee 8,000 tons $10 $80,000
Disposal Subtitle D Landfill Tip Fee 8,000 tons $45 $360,000

$1,692,000
CONSTRUCTION SUBTOTAL $1,692,000

Indirect Capital Costs
Engineering construction services (10% of construction total) $169,200

$169,200

TOTAL LOW COST $1,861,200

Contingencies
Bid (10% of construction subtotal) $186,120
Scope (10% of construction subtotal) $186,120

$372,240

TOTAL HIGH COST $2,233,000

Subtotal

Subtotal

Subtotal

Subtotal
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Table 9e
Feasibility Study Cost Estimate - Alternative 2b

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

 Cost Item Qty Unit Unit Price Cost Totals
CAPITAL COST

Institutional Controls 
Environmental Covenant 1 lump sum $2,500 $2,500

$2,500
 Site Work

On-Property
Excavation Cost 300 tons $4 $1,200
Transportation Fee 300 tons $10 $3,000
Disposal Subtitle D Landfill Tip Fee 300 tons $45 $13,500

$17,700
CONSTRUCTION SUBTOTAL $20,000

Indirect Capital Costs
Engineering construction services (10% of construction total) $2,000

$2,000

TOTAL LOW COST $22,000

Contingencies
Bid (50% of construction subtotal) $11,000
Scope (50% of construction subtotal) $11,000

$22,000

TOTAL HIGH COST $44,000

Subtotal

Subtotal

Subtotal

Subtotal

P:\0398 Ballard - Ramras\0398-002 Ballard Blocks 2 (Wesmar)\Technical\Tables\2008 RIFS_CAP\Tbls 9_F 1 of 1



Table 9f
Feasibility Study Cost Estimate - Alternative 1c

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

 Cost Item Qty Unit Unit Price Cost Totals

CAPITAL COST
Institutional Controls 

Environmental Covenant 0 lump sum $2,500 $0

$0
 Site Work

Permitting (includes street closure, Seattle Department of 
Transportation, Seattle Public Utilities, Master Use Permit, 
State Environmental Policy Act, and grading permits) 1 lump sum $50,000 $50,000
Demolition (street, sidewalk, and shoring) 1 lump sum $30,000 $30,000
Shoring - exposed face 1,500 square feet $90 $135,000
Excavation cost (includes shoring removal) 800 tons $4 $3,200
Confirmation sampling lab fees 1 lump sum $2,000 $2,000
Transportation fee 800 tons $10 $8,000
Disposal (uncontaminated fill material) 750 tons $20 $15,000
Disposal Subtitle D Landfill Tip Fee 50 tons $45 $2,250
Backfill (controlled-density fill required) 600 cubic yards $116 $69,600
Street/sidewalk reconstruction 1 lump sum $30,000 $30,000
Utility Shoring/Replacement 1 lump sum $400,000 $400,000

$665,050
CONSTRUCTION SUBTOTAL $665,000

Indirect Capital Costs
Engineering construction services (10% of construction total) $66,500

$66,500

TOTAL LOW COST $731,500

Contingencies
Bid (10% of construction subtotal) $73,150
Scope (10% of construction subtotal) $73,150

$146,300

TOTAL HIGH COST $878,000

Subtotal

Subtotal

Subtotal

Subtotal
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Table 9g
Feasibility Study Cost Estimate - Alternative 2c

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

 Cost Item Qty Unit Unit Price Cost Totals
CAPITAL COST

Institutional Controls 
Environmental Covenant 1 lump sum $2,500 $2,500

$2,500

TOTAL COST $2,500

Subtotal
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Chart 1
Cost Comparison

Impermeable vs. Permeable Shoring
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Chart 2
Cost Comparison

Excavation vs. Capping
Area B
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Chart 3
Cost Comparison

Excavation vs. Capping
Area C
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Sanborn® Library search results
Certification # 878A-447E-B777

Certified Sanborn® Map Report

Wesmar Property

1451 Northwest 46th Street

Seattle, WA 98107

Inquiry Number 2048222.1s

October 09, 2007

The Standard in
Environmental Risk
Information

440 Wheelers Farms Rd
Milford, Connecticut 06461

Nationwide Customer Service

Telephone:
Fax:
Internet:

1-800-352-0050
1-800-231-6802
www.edrnet.com



Certified Sanborn® Map Report 10/09/07

Site Name:
Wesmar Property
1451 Northwest 46th Street
Seattle, WA 98107

Client Name:
Sound Environmental
2400 Airport Way South
Seattle, WA 98134-2020

EDR Inquiry # 2048222.1s 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: Wesmar Property
Address: 1451 Northwest 46th Street
City, State, Zip: Seattle, WA 98107
Cross Street:
P.O. # 0398-001-02
Project: Wesmar
Certification # 878A-447E-B777

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 # 878A-447E-B777

Maps Identified  - Number of maps indicated within “( )”

1968 (1)

1950 (1)

1917 (1)

1905 (1)

Total Maps: 4

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 2007 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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Moist, clayey SILT, trace organics, medium plasticity, brown, no odor

Wet, sandy SILT with gravel, shell fragments 13'-13.5', trace
organics, grayish-brown, no odor

17

Wet, SAND, fine-to medium-grained, grayish-brown, no odor

Moist, SAND, sand is fine-to medium-grained, trace coarse gravel,
light brown, no odor

Moist, SILT, low plasticity, brown, no odor

Moist, SAND, fine-to medium-grained, trace fine gravel, light brown,
no odor

Damp, silty SAND, sand is fine-grained, trace fine gravel, light
grayish-brown, no odor

Gravel pavement

Wet, SAND, fine-to coarse-grained, trace fine gravel, gray, no odor
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30

Drilling Co./Driller:

Drilling Method:

Hydrocarbon Odor: Total Depth:

Surface Condition:

Notes

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Water Levels

HSA

S
am
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e 
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Moisture Content:

During Drilling
After Completion

Location:

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet



SM

70
30
22

50/5
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6
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SM
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50 ML
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Poor recovery, 3" of wet, ORGANICS, predominately wood debris,
moderate odor (burnt wood)

OL
moist, silty SAND, fine-to medium-grained, low plasticity, gray, slight
to moderate odor (burnt wood)

4

Wet, SAND with silt, fine-to medium-grained, some fine to coarse
gravel, grayish-brown, moderate odor (burnt wood)

Moist, clayey SILT, trace organics, clay and/or organic content
decreasing with depth, high-plasticity becoming low, light gray,
moderate odor (burnt wood)

Wet, sandy SILT, low plasticity, grayish-brown, strong odor (burnt
wood)

Wet, SAND, fine-to medium-grained, "soupy" grayish-brown, strong
odor (burnt wood)

Moist, ORGANICS, predominately wood debris, brown, no odor

Moist, clayey SILT, trace fine to coarse gravel, trace sand, medium
plasticity, brown, no odor

Wet, silty SAND, fine-to medium-grained, trace fine to coarse gravel,
trace organics, "soupy" in places, slight odor (burnt wood)
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Surface Condition:

Notes

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water LevelsMoisture Content:

During Drilling
After Completion

Location:

Drilling Method:

Holt Drilling

Hydrocarbon Odor:



WO = weak odor, MO = moderate odor, SO = strong odor
30

After Completion
During Drilling

Moisture Content:
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Hydrocarbon Odor:
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Location:

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

Holt Drilling

Boring terminated at 30 feet below ground surface.  Two-inch
monitoring well MW-01 installed as depicted above-right, using 2-inch
PVC, 0.010 slot screen, 10-20 silica sand, bentonite chips, and
concrete seal. Slotted screen 15' - 30' bgs.

Water Levels
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0

SM

<1

0
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Moist, gravelly SAND with silt, sand is fine-to coarse-grained, light
gray, no odor

Moist, ORGANICS, wood debris similar to above, no odor

Moist, sandy SILT, trace organics, cedar wood at 11 feet, low
plasticity, gray, no odor

Moist, SAND with silt, fine-to medium-grained, apparent Iron
oxidation from 7.0'-8.25', light brown becoming gray at 8.25', no odor

Moist, clayey SILT, some fine sand, moderate plasticity, brown, no
odor

Moist, silty SAND, fine-grained, light brown to brown, no odor

3" Recovery - crushed asphalt and subbase

Asphalt pavement
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Drilling Method:

Location:

Water Levels

Holt Drilling

Total Depth:

Surface Condition:

Notes

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor

Drilling Co./Driller:

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet Flushmount

Hydrocarbon Odor:
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Moisture Content:

During Drilling
After Completion

WO = weak odor, MO = moderate odor, SO = strong odor
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Moist, clayey SILT, moderate plasticity, gray, no odor

0

0

Boring terminated at 29 feet below ground surface.  Two-inch
diameter monitoring well MW-02 installed as depicted above-right,
using 2-inch

0

Moist, SILT, low plasticity, gray, no odor

Moist to wet, silty SAND, sand is fine-to medium-grained, gray, no
odor

Wet, silty SAND, fine-grained, some medium to coarse sand, light
brown becoming gray

Wet, SAND, fine-to medium-grained, trace coarse sand, coarsening
with depth, gray to brown
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Drilling Method:

Drilling Co./Driller:

Page 2 of 3

During Drilling
WO = weak odor, MO = moderate odor, SO = strong odor

29

Flushmount

HSA

Holt Drilling

Total Depth:

Surface Condition:

Notes

NO = no odor, VFO = very faint odor
After Completion

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:
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Moisture Content:

Log of Exploratory Boring:



WO = weak odor, MO = moderate odor, SO = strong odor

PVC, 0.010 slot screen, 10-20 silica sand, bentonite chips, and
concrete seal. Slotted screen 9' - 24' bgs.
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During Drilling

Moisture Content:
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Hydrocarbon Odor:
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Location:

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:
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SP

FILL

FILL

B-08-11.5

B-08-4.0

OL

50
6
9
26
26

Moist, SAND, fine-grained, gray, no odor

Moist, crushed asphalt and subbase, black, mild odor at 3' (fresh
asphalt)

Asphalt and subbase

13
26
25

50/6

22
12
19
26

100/3

1
1
1
1

Wet, ORGANICS, predominately small apparent wood debris
(splinter-size), black, no odor, no recovery from 6.5'-8.5'

67
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100

0

67

100

1
1

50/3

0

0
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0

Wet, ORGANICS, predominately small apparent wood debris
(splinter-size), black, no odor

Wet, clayey SILT, moderate plasticity, greenish-gray, no odor

Wet, silty SAND, fine-to coarse-grained,  grayish-brown, no odor,
poor recovery 14'-18'

Moist, clayey SILT, trace fine gravel, trace organics,  low plasticity,
greenish-gray, no odor

Wet, silty SAND, fine-to medium-grained, low plasticity,
grayish-brown, no odor
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Asked driller why such poor recovery- driller says its because we are in hardpan glacial till.
Asked driller when he thought till was encountered- he says around 12'/13'
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Log of Exploratory Boring:

Sample ID

Surface Condition:

Drilling Co./Driller:

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Hydrocarbon Odor:

Drilling Method:
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Moisture Content:

During Drilling
After Completion

Location:

Water Levels



After Completion

Drilling Co./Driller:

Drilling Method:

0

0

67

50/5

50/5

31
50/5

Wet, silty SAND, fine-to coarse-grained,  grayish-brown, no odor,
poor recovery 14'-18'

Moist, SILT, low plasticity, gray, no odor

<1 B-08-19.5

SM

ML

Boring terminated at 20 feet below ground surface.  Two-inch
diameter monitoring well installed as depicted above-right, using
2-inch PVC, 0.010 slot screen, 10-20 silica sand, bentonite chips, and
concrete seal. Slotted screen 5' - 20' bgs.
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Asked driller why such poor recovery- driller says its because we are in hardpan glacial till.
Asked driller when he thought till was encountered- he says around 12'/13'
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Moisture Content:
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:
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Holt Drilling

File ID.:

Flushmount
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Date Started: 9/7/2006

Logged By: DMB
Chk By: TJC
SES Project No.: 0398-002-01

BORING LOG
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Total Depth:



SM

SM

SM

0.4

SM

FILL

FILL

B-09-9.5

B-09-7.5

ML

100

0.5

13
39
34

50/5

6
9

50/5

4
5
9
10

1
1
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6
5
13

Moist, loose, silty SAND, sand is fine-grained, some medium sand,
trace organics, black to dark grayish-brown, no odor

75

100

33

100

33
5
2
2

0.4

0

0

0

Asphalt and subbase

Damp, crushed asphalt and subbase

Boring terminated at 12 feet below ground surface.  No monitoring
well installed.

Wet, silty SAND, fine-grained, gray, no odor

Wet, SAND, fine-to coarse-grained, trace fine to coarse gravel,
grayish-brown, no odor

Moist, clayey SILT, trace organics, moderate plasticity, greenish-gray,
no odor

Wet, silty SAND, with organics, trace fine to coarse gravel, "soupy",
low plasticity, no odor
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Detail

P
ID Description
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Surface Condition:

Location:

Holt Drilling

Drilling Method:
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y

Notes

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Drilling Co./Driller:

Moisture Content:

During Drilling
After Completion

Hydrocarbon Odor:
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ML

SP

SM

B-10-8.5

B-10-5.75

75
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Gravel pavement
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0

0
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8

Moist, clayey SILT, moderate plasticity, greenish-gray, no odor

Moist, clayey SILT, some organics, trace fine to coarse gravel, trace
apparent red brick fragments from 8.5'-10.5', low plasticity, grayish
mottling, no odor

Wet, SAND, fine-to medium-grained, 1-cm thick organic layer at 6.0'
(wood chips and wood splinters), organic rich layer 7.75'-8.0'
(containing shells), no odor

Moist, SAND with silt, sand is fine-grained, trace fine gravel,
orangish-brown, becoming grayish-brown, no odor
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During Drilling
After Completion
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HSA

Holt Drilling

Location:

Hydrocarbon Odor:

Drilling Method:

Drilling Co./Driller:

Moisture Content:
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:
Water Levels



Drilling Co./Driller:

Water Levels

Drilling Method:

Location:
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During Drilling

Moisture Content:
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7514
21 Moist, clayey SILT, moderate plasticity, greenish-gray, no odor

Boring terminated at 16 feet below ground surface.  Two-inch
diameter monitoring well MW-04 installed as depicted above-right,
using 2-inch PVC, 0.010 slot screen, 10-20 silica sand, bentonite
chips, and concrete seal. Slotted screen 6' - 16' bgs.
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WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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Notes
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Moist, clayey SILT, soft, low plasticity, greenish-gray, no odor

Wet, SAND, fine-to medium-grained, gray, no odor

Moist, clayey SILT with organics, some fine sand, trace fine gravel,
1.5" diameter wood fragment present, low plasticity, brownish-gray,
no odor

Wet, SAND, fine-to medium-grained, trace coarse-grained sand,
organic rich layer at 10.25' (shells), brownish-gray becoming gray, no
odor

Moist, fine-grained SAND, trace fine to coarse gravel, light brown
becoming brownish-gray, no odor

Damp, gravelly SAND, sand is predominately fine-grained, some
medium to coarse-grained sand, some silt, brown, no odor

Gravel pavement
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Drilling Method:

Drilling Co./Driller:

8

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

HSA

Holt Drilling

Total Depth:

Surface Condition:

Notes

Log of Exploratory Boring:

Location:

WO = weak odor, MO = moderate odor, SO = strong odor

Water Levels

Hydrocarbon Odor:
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Moisture Content:

During Drilling
After Completion

20NO = no odor, VFO = very faint odor
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Drilling Co./Driller:

Drilling Method:

Location:

100

After Completion

Moisture Content:
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50/5

Wet, silty SAND, sand is fine-grained, trace clay, low plasticity,
gray/orange mottling from 14.5'-16.5', brown-gray to gray, no odor

Boring terminated at 20 feet below ground surface.  Two-inch
diameter monitoring well MW-05 installed as depicted above-right,
using 2-inch PVC, 0.010 slot screen, 10-20 silica sand, bentonite
chips, and concrete seal. Slotted screen 5' - 20' bgs.
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20Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

Holt Drilling

Flushmount

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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FILL
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B-12-2.5

SM

75

25

50/4
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Moist, silty SAND with gravel, sand is fine-grained, grayish-brown,
black/greenish mottling around 3', no odor
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<1

<1

0.2

Asphalt and subbase

Wet, SAND with silt, sand is fine-grained, gray, no odor

Wet, SAND with silt, sand is fine-grained, "soupy" from 8.5'-10.0', no
recovery 10'-14', brown-gray, no odor

Moist, SAND with silt, sand is fine-grained, trace fine gravel,
brown-gray, orange mottling 6.5'-8.5', no odor

Moist, clayey SAND, sand is fine-grained, some silt, trace fine gravel,
low plasticity, brown, no odor

Logged By: DMB

M
oi

st
ur

e 
C

on
te

nt

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
P:\0398 BALLARD - RAMRAS\0398-002
BALLARD BLOCKS 2 (WESMAR)\FIELD
WORK\FIELD SHEETS\BORING LOGS\2008
RIFS_CAP REPORT\0398-002-01 WESMAR
BALLARD - BB2.GPJ

File ID.:

BORING LOG
B12

Total Depth:

Chk By: TJC

D
ep

th
 (f

ee
t)

Date Started: 9/8/2006

Page 1 of 2

Date Finished: 9/8/2006

8.5

16

Flushmount

HSA

SES Project No.: 0398-002-01

Li
th

og
ra

ph
y

First GW Depth:
S

am
pl

e 
In

te
rv

al

U
S

C
S

 C
la

ss

B
lo

w
 C

ou
nt

Sample ID

Well
Detail

P
ID Description

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Surface Condition:

Drilling Method:

Drilling Co./Driller: Holt Drilling

During Drilling

Location:

Moisture Content:

After Completion
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes
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Water Levels

Drilling Method:

Location:

After Completion
During Drilling

Moisture Content:
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5050/1
Wet, SAND with silt, sand is fine-grained, gray, no odor

Boring terminated at 16 feet below ground surface. Two-inch
diameter monitoring well MW-06 installed as depicted above-right,
using 2-inch PVC, 0.010 slot screen, 10-20 silica sand, bentonite
chips, and concrete seal. Slotted screen 6' - 16' bgs.
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Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
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Date Started: 9/8/2006

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

Holt Drilling
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Drilling Method:

1

100

6" concrete

Crushed rock subbase

Moist, silty SAND, sand is predominately fine-grained, trace fine
gravel, trace medium-grained sand, light brown becoming dark
brown, no odor

Boring terminated at 10 feet below ground surface (refusal). No
monitoring well installed.
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Description

Holt Drilling

After Completion
During Drilling

Moisture Content:
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Total Depth:

Direct Push

Abandoned flush
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Date Finished: 9/11/2006

Page 1 of 1

Date Started: 9/11/2006

Logged By: DMB
Chk By: TJC
SES Project No.: 0398-002-01

Surface Condition:



SP

ML

OL

67

FILL Damp, pulverized concrete and subbase overlaying 6" damp
becoming moist, crushed brick, no odor

SM

Boring terminated at 10 feet below ground surface (refusal). No
monitoring well installed.

Moist, SILT, trace fine gravel and fine-grained sand,  low plasticity,
gray-brown, no odor

Moist, ORGANICS (wood debris), no odor

Moist, SAND, fine-grained, dark gray with apparent black staining
around 1.5', no odor

4" Concrete

60

Moist, SAND with silt, sand is fine-grained, trace vitreous black wood
fragments, low plasticity, gray, no odor

FILL

B-14-9.0

B-14-6.0

B-14-4.0

48.1

331

11.6

183 B-14-2.0

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
Chk By: TJC
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Logged By: DMB

Sample ID

Well
Detail

PID inoperable at time of boring (pump failure), readings 9/12/06.
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SES Project No.: 0398-002-01

Water Levels

Hydrocarbon Odor:
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Moisture Content:

WO = weak odor, MO = moderate odor, SO = strong odor

After Completion
NO = no odor, VFO = very faint odor

Location:

Drilling Method:

Drilling Co./Driller:

During Drilling

Surface Condition:

Date Started: 9/11/2006

Page 1 of 1

Date Finished: 9/11/2006

10

Abandoned flush

Direct Push

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Total Depth:

Notes

Log of Exploratory Boring: Holt Drilling
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5" Concrete

Damp, pulverized concrete and subbase, light gray, no odor

Moist, silty SAND, sand fine-to medium-grained, trace fine gravel,
gray to gray-brown, no odor

Moist, silty SAND, sand fine-to medium-grained, trace fine gravel,
gray-brown, no odor

Moist, sandy SILT, sand is fine-grained, low plasticity, gray, no odor

Boring terminated at 9.0 feet below ground surface (refusal). No
monitoring well installed.
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Chk By: TJC

Sample ID
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Detail

PID inoperable at time of boring (pump failure), readings 9/12/06.

S
am
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e 
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al

Moisture Content:

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:

BORING LOG
B15

S
am

pl
e 

R
ec

ov
er

y
Surface Condition:

During Drilling
After Completion

Location:

Drilling Method:

Abandoned flush

SES Project No.: 0398-002-01

Total Depth:

Holt Drilling

Direct Push

Drilling Co./Driller:

Logged By: DMB

Notes

Date Started: 9/11/2006

Log of Exploratory Boring:

9

Date Finished: 9/11/2006

Page 1 of 1



ML

SM

SM

45

B-16-11.5

SW

Boring terminated at 10 feet below ground surface (refusal). No
monitoring well installed.

Moist, silty SAND, sand fine-grained, low plasticity, gray, slight odor

Moist, silty SAND, fine-to medium-grained, trace fine to coarse
gravel, gray, slight odor

Moist, clayey SILT, soft, low plasticity, black becoming greenish-gray,
mild odor

5" Concrete

100

100

Wet, gravelly SAND, sand is fine-to coarse-grained, "soupy," light
gray becoming black, moderate odor (indeterminate)

648

B-16-9.0

B-16-7.0

B-16-4.5

B-16-2.5
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1032
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Logged By: DMBFormer Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
File ID.:

BORING LOG
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SES Project No.: 0398-002-01

M
oi

st
ur

e 
C

on
te

nt

Li
th

og
ra

ph
y

First GW Depth:
S

am
pl

e 
In

te
rv

al

U
S

C
S

 C
la

ss
DescriptionSample ID

Well
Detail

PID inoperable at time of boring (pump failure), readings 9/12/06.

P
ID

Date Started: 9/11/2006

After Completion

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:
S

am
pl

e 
R

ec
ov

er
y

Chk By: TJC

During Drilling

Notes
Location:

Drilling Method:

Drilling Co./Driller:

Moisture Content:

Holt Drilling

Surface Condition:

Page 1 of 1

Date Finished: 9/11/2006

Total Depth:

1

12

Log of Exploratory Boring:

Abandoned flush

NO = no odor, VFO = very faint odor

Direct Push



SP

ML

SM

SM

50

SM

Moist, SAND, fine-grained, light brown, no odor

SM

Moist, clayey SILT, some organics, low plasticity, gray, no odor

Moist, clayey SAND, fine-grained, low plasticity, gray, no odor

Moist, silty SAND, sand is fine-to medium-grained, gray, no odor

Moist, silty SAND, sand is predominately fine-grained, some medium
sand, trace fine gravel, brown becoming orangish-brown around 5.5',
no odor

Topsoil

40

60

Wet, gravelly SAND with silt, fine to coarse gravel, sand is fine-to
coarse-grained, gray, no odor

B-17-13.5

B-17-9.0

B-17-7.0

B-17-4.0

0

0

0

0
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BORING LOG
B17

SES Project No.: 0398-002-01
Chk By: TJC
Logged By: DMBFormer Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington

Li
th

og
ra

ph
y

First GW Depth:
S

am
pl

e 
In

te
rv

al

U
S

C
S

 C
la

ss

Date Finished: 9/12/2006

Sample ID

Well
Detail

P
ID Description

Date Started: 9/12/2006

Water Levels

Hydrocarbon Odor:
S

am
pl

e 
R

ec
ov

er
y

Moisture Content:

WO = weak odor, MO = moderate odor, SO = strong odor

After Completion
NO = no odor, VFO = very faint odor

Location:

Drilling Method:

Drilling Co./Driller:

During Drilling

Surface Condition:

10

Log of Exploratory Boring:

25

Flushmount

Notes Direct Push

Holt Drilling

Total Depth:

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet



Drilling Co./Driller:

100

Location:

0

0

Moist, clayey SILT, some organics, low plasticity, gray, no odor

Wet, SAND, fine-to medium-grained, some gravel and coarse sand,
gray, no odor

Moist, silty SAND, fine-grained, trace fine to coarse gravel, low
plasticity, gray, no odor

Boring terminated at 25 feet below ground surface.  Monitoring well
MW-07 installed as depicted above-right, using 1.5-inch diameter
PVC, 0.010 slot screen, 10-20 silica sand, bentonite chips, and
concrete seal. Slot screen 5' - 20' bgs. Formation cave-in from 20' -
25'.

0

0

B-17-16.0

B-17-18.5

B-17-25

ML

SW

SM

P
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Drilling Method:
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BORING LOG
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First GW Depth:
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y

Description

Direct Push

During Drilling

Moisture Content:
S

am
pl

e 
R
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er
y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Holt Drilling

After Completion
Flushmount

25

10

Date Finished: 9/12/2006

Page 2 of 2

Date Started: 9/12/2006

Logged By: DMB
Chk By: TJC
SES Project No.: 0398-002-01

Total Depth:



45

80

80

4" Concrete

Damp, pulverized concrete and subbase

Moist, SAND, fine-to medium-grained, brown becoming black
(possible staining), slight odor (indeterminate)

Moist, clayey SILT, some fine to coarse gravel, some organics, some
brick fragments, moderate plasticity, brownish-gray, no odor

Moist, clayey SILT, some sand, black vitreous wood fragments
5'-5.25', moderate plasticity, slight asphalt-type odor

Moist, silty SAND, fine-grained, low plasticity, light brown, slight odor

Wet, silty SAND, fine-grained, trace fine gravel, low plasticity, gray,
no odor

B-18-12.5 SM

SM

ML

ML

SP

FILL

B-18-9.0

B-18-7.0

B-18-5.0

B-18-3.0

FILL
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BORING LOG
B18

SES Project No.: 0398-002-01
Chk By: TJC

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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Sample ID

Well
Detail

P
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Page 1 of 2

After Completion

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:
S

am
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e 
R
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ov

er
y

Logged By: DMB

During Drilling

Notes
Location:

Drilling Method:

Drilling Co./Driller:

Moisture Content:
Abandoned flushSurface Condition:

Total Depth:

Holt Drilling

Date Finished: 9/12/2006

Direct Push

10

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor 20



Hydrocarbon Odor:

Drilling Co./Driller:

Drilling Method:

Location:

After Completion
During Drilling

Moisture Content:
S
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60

Moist, SAND, fine-to medium-grained, dark gray, slight odor

Moist, SILT, some fine sand, low plasticity, gray, no odor

Boring terminated at 20 feet below ground surface. No monitoring
well installed.
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First GW Depth:
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Page 2 of 2

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

Holt Drilling

Direct Push

Abandoned flush
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Date Finished: 9/12/2006Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

Date Started: 9/12/2006

Logged By: DMB
Chk By: TJC
SES Project No.: 0398-002-01
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FILL

FILL

FILL

FILL

55

B-19-14.0
Wet,  silty SAND, fine-to medium-grained, gray, slight creosote odor

Moist, silty SAND, fine-grained, trace fine to coarse gravel, light
grayish-brown, slight creosote odor

Moist, clayey SILT, low plasticity, dark gray with orange-gray mottling,
moderate creosote odor

Potential creosote residue with wood debris and thick black tar

Potential former asphalt layer and subbase

Damp, pulverized concrete and subbase

100

100

6" Concrete

B-19-11.5

B-19-8.0

B-19-6.0

B-19-15.0
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Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
File ID.:

BORING LOG
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SES Project No.: 0398-002-01
Chk By: TJC
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After Completion

14

Date Finished: 9/12/2006

During Drilling

Location:

Drilling Method:

Drilling Co./Driller:Log of Exploratory Boring:

Flushmount

Direct Push

Holt Drilling

Total Depth:
S

am
pl

e 
R

ec
ov

er
y

Notes

Moisture Content:

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:
Surface Condition:



WO = weak odor, MO = moderate odor, SO = strong odor

Boring terminated at 15 feet below ground surface.  Monitoring well
MW-08 installed as depicted above-right, using 1.5-inch PVC, 0.010
slot screen, 10-20 silica sand, bentonite chips, and concrete seal.
Slot screen 5' - 15' bgs.

After Completion
During Drilling

Moisture Content:
S

am
pl

e 
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ec
ov
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y

Hydrocarbon Odor:
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Location:

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

Holt Drilling

Direct Push

Water Levels
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Drilling Co./Driller:

Drilling Method:
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Date Finished: 9/12/2006
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Date Started: 9/12/2006

Logged By: DMB
Chk By: TJC
SES Project No.: 0398-002-01
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Former Wesmar Property
1401 & 1451 Northwest 46th Street
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BORING LOG
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Location:

SW

22

Drilling Co./Driller:

89

4" concrete

Poor recovery, 10" pulverized concrete overlaying 3" moist, clayey
SILT, low plasticity, black, slight odor (indeterminate)

Moist, clayey SILT, oily texture, low plasticity, greenish-gray with
black staining near top, slight odor as above

Wet, SAND, fine-to coarse grained, trace fine to coarse gravel, gray,
slight odor as above

Boring terminated at 10 feet below ground surface. No monitoring
well installed

Drilling Method:
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First GW Depth:

DescriptionSample ID

Well
Detail

SES Project No.: 0398-002-01
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Holt Drilling

After Completion
During Drilling

Moisture Content:
S
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pl

e 
R
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er
y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Page 1 of 1

Direct Push

Abandoned flush

10

7

Date Finished: 9/12/2006

Total Depth:

Chk By: TJC

Surface Condition:

Date Started: 9/12/2006

Logged By: DMB
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160

B-21-4.5

FILL

FILL

Boring terminated at 5 feet below ground surface. No monitoring well
installed.

Moist, clayey SILT, apparent crushed asphalt layer 2.5'-3.0', low
plasticity, black becoming mottled (orange/gray), slight odor
(indeterminate)

ML

First GW Depth:

DescriptionP
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Detail

Sample ID U
S

C
S

 C
la

ss

Li
th

og
ra

ph
y

78

5" concrete

Damp, pulverized concrete and subbase
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BORING LOG
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Surface Condition:

Total Depth:

Holt Drilling

Direct Push

Abandoned flush

5

Date Finished: 9/12/2006

Page 1 of 1

Date Started: 9/12/2006

Logged By: DMB

Log of Exploratory Boring:

SES Project No.: 0398-002-01

NO = no odor, VFO = very faint odor
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Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

M
oi

st
ur

e 
C

on
te

nt

B
lo

w
 C

ou
nt

D
ep

th
 (f

ee
t)

Chk By: TJC

Location:
Notes Drilling Method:

After Completion
During Drilling

Moisture Content:
S
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor

Drilling Co./Driller:



SM

OL

OL

SM

B-22-14.0

B-22-11.0

B-22-9.0

B-22-7.0

B-22-5.0

SM

67

B-22-1.5

Moist, gravelly SAND with silt, sand is predominately fine-grained,
gravel is fine, apparent iron oxidation in places, dark brown, no odor
(possible slag material)

Wet, ORGANICS with sand, sand is predominately fine-grained,
wood fragments, trace brick fragments, brown, no odor (Fill)

Wet, silty SAND, fine-grained, dark gray, no odor

Organic SILT, low plasticity, light gray to brown, wood fragments
present, no odor

Wet, silty SAND, fine-grained, shell fragments at 10.5', wood
fragments present 9-9.5', dark gray, no odor

Becoming gray at 6.5', some organics (wood fragments) near 8 feet.

Moist, silty SAND, fine-grained, trace fine gravel, iron oxidation
throughout, light brown, no odor

B-22-3.0

Moist, silty SAND, fine-grained, dark brown, no odor

8
6
6

50

100

100

75

Trace fine gravel 2-4', fine grayish material 2.5-3.0' (possible Cement
Kiln Dust), crushed red brick at 4' (Fill)

0.0
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0.0
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BORING LOG
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Date Started: 11/17/2006

Page 1 of 2
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Detail

Samples collected using direct-push and over-drilled using hollow-stem auger.
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Location:

After Completion

Drilling Co./Driller:

During Drilling
8

24
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Drilling Method:

NO = no odor, VFO = very faint odor

Direct Push/Hollow-stem auger

ESN

Total Depth:

Surface Condition:

Log of Exploratory Boring:

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:

Moisture Content:

Notes



During Drilling

Drilling Co./Driller:

Drilling Method:

63

After Completion

25

Wet, SILT, moderate plasticity, light gray, no odor

Becomes greenish-gray, high plasticity, no odor

Wet, sandy SILT, fine-grained, light gray, no odor

Note:  sample extricated from liner and retrieved, no sample collected
due to concerns regarding sample integrity

Boring terminated at 24 feet below ground surface.  Two-inch
monitoring well MW-09 installed as depicted above-right, using 2-inch
PVC, 0.010 slot screen, 10-20 silica sand, bentonite chips, and
concrete seal.  Slotted screen 9' - 24' bgs.  Water level in well rises to
ground surface.
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Moisture Content:
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Samples collected using direct-push and over-drilled using hollow-stem auger.
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

File ID.:

Direct Push/Hollow-stem auger

24
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Date Finished: 11/17/2006
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Logged By: DMB
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ESN



GP

SM

SM

ML

75 GM

Boring terminated at 12 feet.  No monitoring well installed.

Wet, silty SAND with gravel, sand is predominately fine-grained,
gravel is fine to coarse, gray, no odor

Wet, gravelly SAND with silt, sand predominately medium-grained,
some fine and coarse sand, gravel is fine to coarse, no odor

Wet, SILT with sand and gravel, gravel is fine, sand is predominately
fine-grained,  low plasticity, light gray, no odor

Moist, GRAVEL (crushed rock), light gray, no odor

100

75

Moist,  sandy GRAVEL with silt, gravel is fine to coarse, sand is
fine-to coarse-grained, reddish-brown, no odor

B-23-11.0

B-23-9.0

B-23-7.0

B-23-5.0

B-23-3.5

B-23-1.0

0.0

0.0

0.0 B-23-2.0
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DescriptionSample ID

Well
Detail

Samples collected using direct-push and over-drilled using hollow-stem auger.

P
ID

Page 1 of 1

After Completion

Logged By: DMB

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:
S

am
pl

e 
R

ec
ov

er
y

NO = no odor, VFO = very faint odor During Drilling

Log of Exploratory Boring:

Location:

Drilling Method:

Drilling Co./Driller:

Moisture Content:

Total Depth:

Date Finished: 11/17/2006

8

12

Abandoned flush

Direct Push/Hollow-stem auger

WO = weak odor, MO = moderate odor, SO = strong odor

ESN

Date Started: 11/17/2006

Surface Condition:

Notes



SM

OL

B-24-5.0

ML

ML

SM

GP

B-24-11.0

B-24-9.0

SM

75

B-24-4.0

Very moist, gravelly SAND with silt, sand is predominately
medium-grained, some fine and coarse sand, gravel is fine, no odor

Wet, loose, organic SILT, trace fine gravel, trace fine sand, dark gray
to black, "peaty" material 11.5-11.75', no odor

Some medium to coarse SAND 10.5-11', predominately wood chunks
11-11.5', shell fragments above and below wood

increased silt content, gray, no odor

Becomes sandy SILT, trace gravel, sand is fine-grained,
orangish-brown (due to apparent iron oxidation), no odor

Wet, SAND with silt, fine-grained, gray, no odor (Fill)

Wet, loose, sandy SILT, sand is fine-grained, iron banding
throughout, chunk of wood at 7', light brown, no odor

B-24-7.0

Very moist, sandy SILT, trace fine gravel, sand is predominately
fine-grained, apparent iron oxidation throughout, organics at 3.5',
brown, no odor (Fill)

Moist, possible slag material, dark brown, some materials exhibit
metallic appearance, no odor (Fill)

Moist, GRAVEL (crushed rock), light gray, no odor

100

100

Wet, gravelly SAND with silt, sand predominately medium-grained,
some fine and coarse sand, gravel is fine, no odor

0.0

B-24-3.0

B-24-2.0

B-24-1.0

No soil samples collected 12-24'

0.0

0.0
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BORING LOG
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Logged By: DMB
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Well
Detail

Samples collected using direct-push and over-drilled using hollow-stem auger.
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5

Date Finished: 11/17/2006

During Drilling
After Completion

S
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Location:

Drilling Method:

Drilling Co./Driller:

NO = no odor, VFO = very faint odor

Flushmount

Direct Push/Hollow-stem auger

ESN

Total Depth:

Surface Condition:

Log of Exploratory Boring:

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:

Moisture Content:

Notes



After Completion

Log of Exploratory Boring: Drilling Co./Driller:

Drilling Method:

Location:

During Drilling

Moisture Content:
S

am
pl

e 
R

ec
ov

er
y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor

No soil samples collected 12-24'

Boring terminated at 24 feet below ground surface.  Two-inch
monitoring well MW-10 installed as depicted above-right, using 2-inch
PVC, 0.010 slot screen, 10-20 silica sand, bentonite chips, and
concrete seal.  Slotted screen 9' - 24' bgs.

Notes

Sample ID

NO = no odor, VFO = very faint odor
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Samples collected using direct-push and over-drilled using hollow-stem auger.
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Chk By: TJC

Surface Condition:

Total Depth:

ESN

Direct Push/Hollow-stem auger

Flushmount
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Date Finished: 11/17/2006
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Increasing silt content, gray, no odor

Moist, silty SAND, sand is fine-grained, light brown, no odor

Reddish wood fragments at 5.5'

Moist, SILT with sand and gravel, sand is fine-grained, gravel is fine,
low plasticity, brown, no odor

Moist, silty SAND with gravel, sand predominately fine-grained,
gravel fine to coarse, iron oxidation in places, light brown, no odor

Wet, organic SILT, low plasticity, ranging from black to
grayish-brown, "peaty" 11.25-11.5', no odor

100

75

75

8

24

Flushmount

Moist, gravelly SAND with silt, trace organics (rootlets), sand is
predominately fine-to medium-grained, gravel is fine, reddish-brown,
no odorB-25-1.0

0.0

Wet, silty SAND, sand is fine-grained, gray, no odor

0.0

Organics at 11', SAND with some shell fragments 11-11.25',
fine-grained, gray

No samples collected 12' - 20'

Total Depth:

0.0

Direct Push/Hollow-stem auger

Drilling Co./Driller:

Location:

Hydrocarbon Odor:

B-25-7.0

Surface Condition:

Notes

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Drilling Method:

Water Levels

ESN

S
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e 
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y
Moisture Content:

During Drilling
After Completion

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
Chk By: TJC
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Logged By: DMB

Sample ID

Well
Detail

Grass Terrace; Samples collected using direct-push and over-drilled using hollow-stem
auger.

P
ID

SM

OL

SES Project No.: 0398-002-01

SM

B-25-5.0 ML

B-25-11.0

B-25-9.0

Date Finished: 11/17/2006
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Date Started: 11/17/2006
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Drilling Co./Driller:

Drilling Method:

Location:

After Completion
During Drilling

Moisture Content:
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100

Hydrocarbon Odor:

No samples collected 12' - 20'

Wet, SILT, trace fine SAND, low plasticity, gray, no odor

Boring terminated at 24 feet below ground surface.  Two-inch
monitoring well MW-11 installed as depicted above-right, using 2-inch
PVC, 0.010 slot screen, 10-20 silica sand, bentonite chips, and
concrete seal.  Slotted screen 9' - 24' bgs.

0.0

Water Levels

B-25-24.0
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Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Well
Detail

Sample ID U
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First GW Depth:
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y

Grass Terrace; Samples collected using direct-push and over-drilled using hollow-stem
auger.

Date Started: 11/17/2006

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

ESN

Direct Push/Hollow-stem auger

Flushmount

24
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B26-11

ML

SM

90

B26-06

Moist, SAND with some silt, brown, no odor. (Fill)

FILL

Wet, SILT, moderate plasticity, dark brownish-gray, no odor. (Fill)
Wood debris, no odor. (Fill)
Wet, SILT, moderate plasticity, dark brownish-gray, no odor. (Fill)

Wet, shell fragments, dark gray.

Crushed brick debris.

Grayish-brown.

Wet, fine- to medium-grained SAND with silt, dark gray, no odor.
(Native)

Crushed asphalt.
Damp, silty SAND with trace gravel, dark brown, no odor. (Fill)

100

90

90

Gray.

0.7

0.7

0.3

1.1

0.2

Crushed asphalt and silt, no odor, heavy sheen. (Fill)

Clayey SILT lens, organic, black (OL).

1.4
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BORING LOG
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SES Project No.: 0398-002-01
Chk By: DMB
Logged By: PJKFormer Wesmar Property
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Seattle, Washington
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Sample ID

Well
Detail

P
ID

Date Finished: 11/19/2007

During Drilling

Date Started: 11/19/2007

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:

Log of Exploratory Boring:

Moisture Content:

Notes

After Completion

Location:

Drilling Method:

Drilling Co./Driller:

S
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e 
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AsphaltSurface Condition:

Total Depth:

ESN

Direct Push LAR

39' N and 45' W of the SE corner of
the property.

4

Page 1 of 2

NO = no odor, VFO = very faint odor 16.4



Drilling Method:

Drilling Co./Driller:

Location:

After Completion
During Drilling

Moisture Content:
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y

10

Water Levels

Moist, dense, stiff, clayey SILT, highly cohesive, greenish-gray, no
odor. (Native)

Boring terminated at 16.4 feet below ground surface due to refusal.
Boring backfilled with bentonite and finished flush to the surface with
asphalt.

0.9 B26-16

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
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WO = weak odor, MO = moderate odor, SO = strong odor
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Detail
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Logged By: PJK

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

ESN

Direct Push LAR

Asphalt

16.4

4

39' N and 45' W of the SE corner of
the property.

Date Finished: 11/19/2007
Date Started: 11/19/2007
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B27-12

FILL

ML

75

Damp, medium dense, sandy gravelly SILT, brown, no odor. (Fill)

B27-04

Damp, hard, sandy SILT with gravel, grayish-brown, no odor.
(Native)

No recovery.

Moist, soft to hard, SILT, trace sand, gray to brown, no odor. (Fill)
Wood fragments. (Fill)

Damp, medium dense, fine- to medium-grained SAND with silt,
brown, no odor. (Fill)

Asphalt.

Damp to moist, medium dense, silty fine- to medium-grained SAND
with gravel, brown, no odor. (Fill)

70

90

75

Wet, gray at 8.0 feet below ground surface.

0.0

0.0

0.0

0.0

0.2

0.0
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Seattle, Washington
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DescriptionSample ID

Well
Detail

Completed as monitoring well MW-12.

P
ID

Page 1 of 2

Moisture Content:

Logged By: CSD

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:

Notes

S
am

pl
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R
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y
Surface Condition:

During Drilling
After Completion

Location:

Drilling Method:

Drilling Co./Driller:

8

Total Depth:

ESN

Combo Rig

Asphalt

28

Date Finished: 11/19/2007
Date Started: 11/19/2007

Log of Exploratory Boring:

204' N and 108' W of the SE corner
of the property.



ML

50

SM

70

100

Damp, hard, sandy SILT with gravel, grayish-brown, no odor.
(Native)

Moist, dense, gravelly silty SAND, olive gray, no odor.  (Native)

Wet, dense, silty SAND with gravel, olive gray, no odor.

Damp, hard, sandy SILT, olive gray, no odor.  (Native)

Moist, dense, fine- to medium-grained SAND with silt, olive gray, no
odor.  (Native)
Boring terminated at 28 feet below ground surface due to refusal.
Two-inch diameter monitoring well MW-12 installed as illustrated
above-right, using 2-inch PVC, 0.010 slot screen, 10-20 silica sand,
bentonite chips, and concrete seal. Slotted screen 6' - 16' bgs.

SP

ML

B27-19

6.3

5.0

3.9

1.9
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DescriptionSample ID

Well
Detail

Completed as monitoring well MW-12.

P
ID

Page 2 of 2
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Logged By: CSD

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Surface Condition:

Total Depth:

Moisture Content:

During Drilling
After Completion

Location:

Drilling Method:

Hydrocarbon Odor: 28

ESN

Combo Rig

Drilling Co./Driller:

Date Finished: 11/19/2007

Asphalt

204' N and 108' W of the SE corner
of the property.

Date Started: 11/19/2007

Notes

8



ML

1.4

FILL

B28-12

B28-07

75

1.8

Crushed asphalt. (Fill)

Wet, SAND, trace silt, dark gray, no odor.
Moist.

Damp to moist, fine-grained SAND, trace silt, grayish-brown, no odor.
(Fill)

Damp, silty SAND, dark brown, no odor. (Fill)

Wood debris. (Fill)

Crushed concrete. (Fill)

Wet, fine- to medium-grained SAND, trace silt, brownish-gray, no
odor. (Fill)

100

75

Damp, fine- to medium-grained SAND, trace silt and gravel, brown,
no odor. (Fill)

1.1

0.4

Moist, clayey SILT, soft, low plasticity, moderately cohesive, black, no
odor. (Fill)

Boring terminated at 12 feet below ground surface due to refusal.
Boring backfilled with bentonite and finished flush to the surface with
cement.

Moist to wet, hard, clayey SILT, highly cohesive, greenish-gray, no
odor. (Native)

Wood debris. (Fill)
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Seattle, Washington

Date Finished: 11/19/2007
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Date Started: 11/19/2007

P:\0398 BALLARD - RAMRAS\0398-002
BALLARD BLOCKS 2 (WESMAR)\FIELD
WORK\FIELD SHEETS\BORING LOGS\2008
RIFS_CAP REPORT\0398-002-01 WESMAR
BALLARD - BB2.GPJ

Sample ID Li
th

og
ra

ph
y

First GW Depth:
S

am
pl

e 
In

te
rv

al

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Well
Detail

P
ID Description

171' N and 45' W of the SE corner
of the property.
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Location:

Hydrocarbon Odor:
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Moisture Content:

During Drilling
After Completion

Page 1 of 1

WO = weak odor, MO = moderate odor, SO = strong odor

Drilling Method:

Drilling Co./Driller:

Notes

8

12NO = no odor, VFO = very faint odor

Concrete

Direct Push LAR
Log of Exploratory Boring:

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

ESN

Water Levels
Surface Condition:

Total Depth:



FILL

ML

90

B29-03

B29-11.5

Wet, dark gray.

Moist, SAND, trace silt, brownish-gray, no odor. (Fill)
Wood debris. (Fill)

Damp, silty SAND, trace gravel, dark brown, no odor. (Fill)

Wood fragments. (Fill)

Concrete. (Fill)

Moist to wet, hard, clayey SILT, highly cohesive, greenish-gray, no
odor. (Native)

87.5

100

Damp, SAND, trace silt, brownish-red, no odor. (Fill)

1.2

1.5

Shell fragments.

B29-06

Boring terminated at 11.5 feet below ground surface due to refusal.
Boring backfilled with bentonite and finished flush to the surface with
cement.

0.6
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BORING LOG
B29

SES Project No.: 0398-002-01
Chk By: DMB

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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Page 1 of 1

After Completion

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:
S

am
pl

e 
R
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ov

er
y

Logged By: PJK

During Drilling

Notes
Location:

Drilling Method:

Drilling Co./Driller:

Moisture Content:
ConcreteSurface Condition:

Total Depth:

ESN

Date Finished: 11/19/2007

77' N and 45' W of the SE corner of
the property.

Direct Push LAR
Log of Exploratory Boring:

4.35
NO = no odor, VFO = very faint odor 11.5



0.9

0.6

0.7

1.9

1.7

B30-02

B30-07

B30-13

FILL

SM

100

Moist, medium dense, sandy SILT, trace gravel, brownish-gray, no
odor. (Fill)

Drilling Method:

Moist, dense, silt fine- to medium-grained SAND, gray, no odor.
(Native)

No recovery, sampler stuck in liner, sample collected from soil
knocked from sampler, fill/native interface inferred. .

Crushed asphalt and wood debris, no odor. (Fill)
Moist to wet, soft, clayey SILT, gray, no odor. (Fill)

65

Wet.

75

Moist, no organics.

Damp to moist, silty fine- to medium-grained SAND, some fine gravel,
trace organics, grayish-brown, no odor. (Fill)

Crushed concrete. (Fill)

0

Wet, loose, fine- to medium-grained SAND, trace silt, dark gray, no
odor. (Fill)
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1401 & 1451 Northwest 46th Street
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First GW Depth:

DescriptionSample ID

Well
Detail

SES Project No.: 0398-002-01
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Notes
Location:

After Completion
During Drilling

Moisture Content:
S

am
pl

e 
R

ec
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er
y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
30

Chk By: DMB
Logged By: PJK

Date Started: 11/20/2007

Page 1 of 2

Date Finished: 11/20/2007

NO = no odor, VFO = very faint odor
8

Log of Exploratory Boring:

Concrete

Combo Rig

ESN

Total Depth:

Surface Condition:

Drilling Co./Driller:

206' N and 191' W of the SE corner
of the property.



SM

During Drilling

2.4

Drilling Method:

After Completion

100

100

100

70

Moist, dense, silt fine- to medium-grained SAND, gray, no odor.
(Native)

Moist to wet.

Few gravel, dark gray.

Boring terminated at 30 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface.

1.5

1.8

1.8

1.8

Location:

50

P:\0398 BALLARD - RAMRAS\0398-002
BALLARD BLOCKS 2 (WESMAR)\FIELD
WORK\FIELD SHEETS\BORING LOGS\2008
RIFS_CAP REPORT\0398-002-01 WESMAR
BALLARD - BB2.GPJ

Moisture Content:

M
oi

st
ur

e 
C

on
te

nt

Drilling Co./Driller:

B
lo

w
 C

ou
nt

D
ep

th
 (f

ee
t)

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Description

File ID.:

P
ID

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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First GW Depth:
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Surface Condition:
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y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Notes

Total Depth:

ESN

Combo Rig

BORING LOG
B30

Log of Exploratory Boring:

Concrete

SES Project No.: 0398-002-01

Logged By: PJK
Chk By: DMB

Date Started: 11/20/2007

Page 2 of 2

Date Finished: 11/20/2007

206' N and 191' W of the SE corner
of the property.
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FILL

35

70

100

100

Crushed concrete. (Fill)
Damp to moist, silty fine- to medium-grained SAND with some gravel,
grayish-brown, no odor. (Fill)

Moist.

Moist, sandy SILT with some gravel, brownish-gray, no odor. (Fill)

Wet, brown.

Wet, fine- to medium-grained SAND, trace silt, dark gray, no odor.
(Fill)

Wet, soft, SILT, trace sand, light-gray, no odor. (Fill)
Moist, dense, hard, SILT, trace wood fragments, greenish-gray, no
odor. (Native)
No wood fragments.

SM

2.0

B31-14

B31-11.5

B31-04

2.2
Moist to wet, medium dense, silty SAND, gray, no odor. (Native)

2.4

1.7

ML

1.7

Page 1 of 2
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1401 & 1451 Northwest 46th Street

Seattle, Washington
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Date Finished: 11/20/2007

Notes Drilling Method:

Location:

After Completion
During Drilling

Moisture Content:
S
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y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
18

First GW Depth:

205' N and 240' W of the SE corner
of the property.
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y

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:

Concrete

Combo Rig

ESN

Total Depth:

Surface Condition:

Date Started: 11/20/2007
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Drilling Method:

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Drilling Co./Driller:

Location:

After Completion
During Drilling

Moisture Content:
S

am
pl

e 
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er
y

Hydrocarbon Odor:

50

Moist to wet, medium dense, silty SAND, gray, no odor. (Native)
Wet.

Silt lens.

Boring terminated at 18 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface.

WO = weak odor, MO = moderate odor, SO = strong odor

SM

1.5

Water Levels
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First GW Depth:

Li
th

og
ra

ph
y

Date Started: 11/20/2007

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

ESN

Combo Rig

Concrete

18

8

205' N and 240' W of the SE corner
of the property.
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Logged By: PJK
Chk By: DMB
SES Project No.: 0398-002-01
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Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

Date Finished: 11/20/2007



SP-
SM

75

FILL

Silt lens.

ML

Wood debris, no odor. (Fill)

Moist, hard, SILT, greenish-gray, no odor. (Fill)

Wet, loose, fine- to medium-grained SAND, trace silt, dark gray, no
odor. (Fill)

Wood debris. (Fill)

Wet, dense, sandy SILT, gray, no odor. (Native)

Moist.

Wet, dense, SAND with some silt, brown, no odor. (Native)

Damp to moist, silty fine- to medium-grained SAND, some gravel,
grayish-brown, no odor. (Fill)

Crushed concrete. (Fill)

95

100

90

Wet.

B32-11

B32-02

1.7

2.1

Wet, loose, fine- to medium-grained SAND, trace silt, dark gray, no
odor. (Native)

1.7

SP

1.6
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Description

BORING LOG
B32

SES Project No.: 0398-002-01
Chk By: DMB
Logged By: PJKFormer Wesmar Property

1401 & 1451 Northwest 46th Street
Seattle, Washington
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Sample ID
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Date Finished: 11/20/2007

During Drilling

Date Started: 11/20/2007

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:

Log of Exploratory Boring:

Moisture Content:

Notes

After Completion

Location:

Drilling Method:

Drilling Co./Driller:

S
am

pl
e 

R
ec
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er

y
19

Surface Condition:

Total Depth:

ESN

Combo Rig

Concrete

205' N and 357' W of the SE corner
of the property.

Page 1 of 2

NO = no odor, VFO = very faint odor
8



Drilling Co./Driller:

Drilling Method:

Location:

100

During Drilling

Wet, dense, sandy SILT with some gravel, brown, no odor. (Native)

Moist, dense, silty SAND, trace gravel, dark gray, no odor. (Native)

Boring terminated at 19 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface.

1.9 B32-15 SP-
SM
ML

SM

Moisture Content:

1.5

Description

First GW Depth:
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19Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

ESN

S
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y
Concrete

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

8

205' N and 357' W of the SE corner
of the property.

Date Finished: 11/20/2007

Page 2 of 2

Date Started: 11/20/2007

Logged By: PJK
Chk By: DMB
SES Project No.: 0398-002-01

BORING LOG
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Combo Rig



Drilling Co./Driller:

ML

FILL

85

Wood debris, no odor. (Fill)

75

75

45

Gravel. (Fill)
Damp to moist, medium dense, silty fine- to medium-grained SAND,
few gravel, brown, no odor. (Fill)

Trace brick fragments.

Asphalt debris.

Pea gravel. (Fill)
Moist to wet, medium dense, silty fine- to medium-grained SAND,
dark gray, no odor. (Fill)

Wet.

Wood debris, no odor. (Fill)

Brick fragments.

Dense, hard, SILT, some sand, greenish-gray, no odor. (Native)

2.0

2.2

2.4

B33-01

B33-09

Wet, soft, SILT, gray, no odor. (Fill)

Logged By: PJK

Drilling Method:
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Former Wesmar Property
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Surface Condition:

Location:

After Completion
During Drilling

Moisture Content:
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

8

Chk By: DMB
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Page 1 of 2

Log of Exploratory Boring:

9' N and 35' W of the SE corner of
the property.

Notes

22

Gravel

Combo Rig

ESN

Total Depth:

First GW Depth:

Date Finished: 11/20/2007



Drilling Co./Driller:

Drilling Method:

Location:

90

During Drilling

S
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100

Dense, hard, SILT, some sand, greenish-gray, no odor. (Native)

Moist to wet, dense, silty SAND, trace gravel, gray, no odor. (Native)

Boring terminated at 22 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface.

Moisture Content:
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Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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8

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

ESN

Combo Rig
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22

9' N and 35' W of the SE corner of
the property.

Date Finished: 11/20/2007
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Date Started: 11/20/2007

Logged By: PJK
Chk By: DMB
SES Project No.: 0398-002-01

BORING LOG
B33

File ID.:

Gravel



85

Drilling Method:

100

100

100

Crushed asphalt. (Fill)
Damp to moist, loose to medium dense, silty fine- to medium-grained
SAND, trace gravel, brown, no odor. (Fill)

Moist, medium dense, fine- to medium-grained SAND, some silt,
brown, no odor. (Fill)

Wet, dark gray.

Wet, soft, SILT, trace sand, dark gray, no odor. (Fill)

Brick fragments.
Hard, dark gray to black.

Wood debris.

Location:

2.0

2.2

1.9

B34-05

B34-09

FILL

ML

Wet, medium dense, silty SAND, dark gray, no odor. (Fill)
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After Completion

First GW Depth:

Drilling Co./Driller:
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Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

M
oi

st
ur

e 
C

on
te

nt

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

DescriptionP
ID

Well
Detail

Sample ID U
S

C
S

 C
la

ss

B
lo

w
 C

ou
nt

Combo Rig

During Drilling

Moisture Content:
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

ESN

Asphalt

22

6

3' N and 123' W of the SE corner of
the property.

Date Finished: 11/20/2007

Page 1 of 2

Date Started: 11/20/2007

Logged By: PJK
Chk By: DMB
SES Project No.: 0398-002-01

BORING LOG
B34

Total Depth:



Moisture Content:

Drilling Co./Driller:

Drilling Method:

Location:

100

During Drilling

1.5

100

Wet, medium dense, silty SAND, dark gray, no odor. (Fill)
Wood debris.

Wet, dense, silty fine to coarse SAND, trace fine gravel, gray, no
odors. (Native)

Coarse gravel.

Boring terminated at 22 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface with asphalt.
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After Completion
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Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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22Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

ESN

Asphalt
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3' N and 123' W of the SE corner of
the property.

Date Finished: 11/20/2007

Page 2 of 2

Date Started: 11/20/2007

Logged By: PJK
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B35-09

FILL

0.7

U
S

C
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Damp, dense, silty sandy GRAVEL, brown, no odor. (Fill)
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First GW Depth:
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100

50

25

0

B35-02

Gravel. (Fill)

0.0

Moist, medium dense, fine- to medium-grained SAND, few gravel,
trace silt, brown, no odor. (Fill)

Moist, medium dense, silty fine- to medium-grained SAND, few
gravel, gray, no odor. (Fill)

Trace gravel, dark gray, faint petroleum odor.

Moist to wet.

Wet.

No recovery.
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Date Finished: 11/21/2007
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Former Wesmar Property
1401 & 1451 Northwest 46th Street
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

174' N and 44' E of the SE corner of
the property.

Direct PushNotes

Surface Condition:

Total Depth:

ESN

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Gravel



No recovery.

Wet, loose, silty fine- to coarse-grained SAND, trace gravel, dark
gray, no odor. (Fill)

Rounded GRAVEL, apparent bedding material for adjacent 96"
diameter concrete sewer main. (Fill)
Boring terminated at 18 feet below ground surface due to refusal.
Boring backfilled with bentonite and finished flush to the surface.
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WO = weak odor, MO = moderate odor, SO = strong odor
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NO = no odor, VFO = very faint odor
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Notes
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FILL

100

Drilling Co./Driller:

Location:

Wet, loose, soft, silty SAND, greenish-gray, no odor. (Fill)
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50
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Gravel. (Fill)
Moist, medium dense, silty fine-grained SAND, some gravel, brown,
no odor. (Fill)

Moist.

Moist, dense, SILT with few sand, slightly cohesive, greenish-gray, no
odor. (Fill)

Cobble.

Brick fragments.

Moist, medium dense, sandy SILT, gray, no odor.

Wood debris.

Gravel. (Fill)
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Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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Hydrocarbon Odor:

Drilling Co./Driller:

Drilling Method:

Location:

After Completion
During Drilling
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Wet, loose, soft, silty SAND, greenish-gray, no odor. (Fill)
Moist, dense.

Rounded GRAVEL, apparent bedding material for 96" concrete
sewer. (Fill)
Boring terminated at 18 feet below ground surface due to refusal.
Boring backfilled with bentonite and finished flush to the surface.
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Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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During Drilling

Drilling Co./Driller:

Drilling Method:

75

After Completion

0.0

0

100

25

Gravel. (Fill)
Damp, loose, silty sandy GRAVEL, brown, no odor. (Fill)

Wood (railroad tie), strong creosote odor, visible tar residue on wood.
(Fill)

Poor recovery, cobbly.

Wet, medium dense, silty fine- to medium-grained SAND, trace
gravel, gray, no odor. (Fill)

Crushed asphalt.

No recovery.
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Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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Hydrocarbon Odor:

Drilling Co./Driller:

Drilling Method:

Location:

After Completion
During Drilling
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No recovery.

Wet, loose, silty fine- to coarse-grained SAND, trace gravel, dark
gray, no odor. (Fill)

Rounded GRAVEL, apparent bedding material for 96" concrete
sewer. (Fill)
Boring terminated at 18 feet below ground surface due to refusal.
Boring backfilled with bentonite and finished flush to the surface.

FILL

0.0

Moisture Content:

D
ep

th
 (f

ee
t)

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

DescriptionP
ID

Water Levels

Well
Detail

M
oi

st
ur

e 
C

on
te

nt

Sample ID U
S

C
S

 C
la

ss

S
am

pl
e 

In
te

rv
al

First GW Depth:

Li
th

og
ra

ph
y

Page 2 of 2

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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Notes

Surface Condition:
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Drilling Method:

Location:

95

75

25

Topsoil, gravel. (Fill)
Moist, loose, fine- to medium-grained SAND, some gravel, few silt,
brown, no odor. (Fill)

Brick fragments.

Pea gravel. (Fill)

Wet, medium dense, fine- to medium-grained SAND, some gravel,
trace silt, dark gray, no odor. (Fill)

With shell fragments, no gravel.

Hard, SILT, wood debris, dark gray, no odor. (Fill)
Wet, dense, silty SAND, greenish-gray, no odor. (Native)
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

BORING LOG
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Total Depth:

Direct Push

Asphalt
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48' N and 9' E of the SE corner of
the property.
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Chk By: DMB
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Surface Condition:



1.4

0.6

0.4

SM

Boring terminated at 24 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface with asphalt.

Gray.
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First GW Depth:

100
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Wet, dense, silty SAND, greenish-gray, no odor. (Native)

Direct Push

Asphalt
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48' N and 9' E of the SE corner of
the property.

Date Finished: 11/21/2007
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Logged By: PJK
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes
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Drilling Method:

Location:

100

100
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Concrete slab. (Fill)

Moist, loose, fine- to medium-grained SAND, trace silt, dark gray, no
odor. (Fill)

Wet.

Wood debris, strong creosote odor, visible tar residue on wood. (Fill)
Moist, hard, SILT, trace sand, gray, faint creosote odor. (Native)

Moist to wet, dense, silty fine- to medium-grained SAND, gray, no
odor. (Native)

Wet.
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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Notes

BORING LOG
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71' N and 153' W of the SE corner
of the property.
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Drilling Co./Driller:

WO = weak odor, MO = moderate odor, SO = strong odor
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Moisture Content:
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Hydrocarbon Odor:

Water Levels
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Drilling Method:

SM

Moist to wet, dense, silty fine- to medium-grained SAND, gray, no
odor. (Native)

Boring terminated at 17 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface with concrete.
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NO = no odor, VFO = very faint odor
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Notes
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SM

100

SP

Wood debris, strong creosote odor, visible tar residue on wood. (Fill)

Moist, dense, silty SAND, gray, no odor. (Native)

Wet, dense, SAND with trace silt, dark gray, no odor. (Native)
Wet, medium dense, sandy SILT, light gray, no odor. (Native)
Wet, medium dense, silty SAND, dark gray, moderate creosote odor.
(Fill)

Moist, loose, fine- to medium-grained SAND, trace silt, dark gray,
moderate creosote odor. (Fill)

Moist, loose, fine- to medium-grained SAND, trace silt, dark gray, no
odor. (Fill)

Concrete slab. (Fill)

100

100

100 Wood debris, strong creosote odor, visible tar residue on wood. (Fill)
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B40-11.5

B40-05.252.8
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174' N and 153' W of the SE corner
of the property.
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WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:
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During Drilling

Notes
Location:

Drilling Method:

Drilling Co./Driller:

Moisture Content:
ConcreteSurface Condition:

Total Depth:
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Direct Push
Log of Exploratory Boring:

4
NO = no odor, VFO = very faint odor 17



Drilling Co./Driller:

Drilling Method:

After Completion
During Drilling

Moisture Content:
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Hydrocarbon Odor:

Water Levels

100

WO = weak odor, MO = moderate odor, SO = strong odor

Location:

Moist, dense, silty SAND, gray, no odor. (Native)

Boring terminated at 17 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface with concrete.

SM

NO = no odor, VFO = very faint odor
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Drilling Co./Driller:

Location:

70

75

100

Moist, silty SAND, some gravel, some cinder-like fragments, dark
brown, no odor. (Fill)

Moist, sandy SILT, few gravel, brown, no odor. (Fill)

Moist, fine-grained SAND, few gravel, brown, no odor. (Fill)

Wet, gray.

Wet, SILT, gray, no odor. (Fill)

Wet, loose, fine-grained SAND, no odor. (Fill)

Wet, loose, SILT with wood debris, no odor. (Fill)
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During Drilling

Moisture Content:
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Wet, silty SAND, few gravel, gray, no odor. (Native)

Boring terminated at 22 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface.
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1401 & 1451 Northwest 46th Street

Seattle, Washington
P:\0398 BALLARD - RAMRAS\0398-002
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File ID.:

Logged By: DMB

Date Started: 11/21/2007



Drilling Co./Driller:

SM

FILL

75

100

75

100

Moist, silty SAND, some gravel, trace cinder-like fragments, dark
brown, no odor. (Fill)

Moist, sandy SILT, few gravel, brown, no odor. (Fill)

Moist, fine-grained SAND, brown, no odor. (Fill)

Wet, gray.

Wet, soft, SILT with wood fragments, grayish-brown, no odor. (Fill)

Wet, gravelly silty SAND, gray, no odor. (Fill)

Wet, soft, sandy SILT, brown, no odor. (Fill)

Wet, silty SAND, some gravel, gray, no odor. (Native)

No gravel.

0.0

0.0

0.0

0.0

0.0

B42-01

B42-06

B42-12.5

Few gravel.
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Water Levels
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WO = weak odor, MO = moderate odor, SO = strong odor
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Log of Exploratory Boring:

1' S and 44' W of the SE corner of
the property.

Notes
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Total Depth:
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Hydrocarbon Odor:

Drilling Co./Driller:

Drilling Method:

Location:

After Completion
During Drilling
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Wet, silty SAND, some gravel, gray, no odor. (Native)

Wet, sandy SILT, gray, no odor. (Native)

Boring terminated at 19 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface.
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Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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Moisture Content:

Drilling Co./Driller:

Drilling Method:

Location:

75

During Drilling

0.0

75

100

100

Moist, silty fine-grained SAND, some gravel, wood fragments, dark
brown, no odor. (Fill)

Moist, sandy SILT, few gravel, intermittent silt lenses, brown, no odor.
(Fill)

Moist, fine-grained SAND, intermittent silt lenses, grayish-brown to
brown, no odor. (Fill)

Wet, no silt lenses.

Wet, soft, SILT with organics and wood fragments, some sand, brown
to gray, slight creosote odor on wood fragments. (Fill)

Red brick fragments.

After Completion
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0.0

0.0
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23Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:
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Gravel

Former Wesmar Property
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the property.
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After Completion

Drilling Co./Driller:

100

Location:

0.0

100

Wet, soft, SILT with organics and wood fragments, some sand, brown
to gray, slight creosote odor on wood fragments. (Fill)

Wet, clayey SILT, gray, no odor. (Native)

Wet, silty fine-grained SAND, few gravel, gray, no odor. (Native)

Boring terminated at 23 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface.
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Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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0.0

Wet, gray.

Wet, SILT, some organics, gray, no odor. (Fill)

Wet, fine-grained SAND, gray, no odor. (Fill)

Wood debris and organics. (Fill)

Soft, fine-grained sandy SILT, light gray, no odor. (Native)

0.0

Location:

0.0

Moist, fine-grained SAND, some silt, few gravel, brown, no odor. (Fill)

B44-01

B44-11

FILL

ML

Drilling Method:

0.0

Iron precipitate.

Moist, fine-grained SAND, brown, no odor. (Fill)

75

75

75

75

Moist, silty fine-grained SAND, some gravel, some cinder-like
fragments, dark brown to black, no odor. (Fill)
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NO = no odor, VFO = very faint odor
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WO = weak odor, MO = moderate odor, SO = strong odor

BORING LOG
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Log of Exploratory Boring:
Notes

Date Finished: 11/21/2007

SES Project No.: 0398-002-01
Chk By: DHG
Logged By: DMB
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Surface Condition:

1' S and 330' W of the SE corner of
the property.
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Drilling Co./Driller:

Drilling Method:

Location:

After Completion

Moisture Content:

Boring terminated at 22 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface.

100

100

Wet, silty fine-grained SAND, few gravel, gray, no odor. (Native)
0.0

0.0

0.0

B44-16

ML

During Drilling

Soft, fine-grained sandy SILT, light gray, no odor. (Native)
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Water Levels
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WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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Notes
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Total Depth: 22
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the property.
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Drilling Method:

ML

75

Drilling Co./Driller:

100

100

100

Moist, gravelly fine-grained SAND, some silt, some cinder-like
fragments, dark brown to black, no odor. (Fill)

Moist, gravelly fine-grained SAND, light grayish-brown, no odor. (Fill)

Moist, fine-grained SAND, few gravel, intermittent silt layers,
grayish-brown, no odor. (Fill)

Wet, gray.

Wet, SILT, some organics, gray, no odor. (Fill)

Wood debris. (Fill)
Wet, clayey SILT, some sand, some organics and wood fragments,
dark brown, no odor. (Fill)
Red brick fragments.

0.0
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0.0

0.0

0.0

B45-01

B45-11.5

FILL

Wet, clayey SILT, gray, no odor. (Native)
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NO = no odor, VFO = very faint odor
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Notes

SES Project No.: 0398-002-01

Total Depth:

ESN

Direct Push

Gravel

22

9

3' N and 183' W of the SE corner of
the property.
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Moisture Content:

Drilling Co./Driller:

Drilling Method:

Location:

100

After Completion

0.0

100

Wet, silty fine-grained SAND, few gravel, gray, no odor. (Native)

Light grayish-brown to gray.

Gray.

Boring terminated at 22 feet below ground surface. Boring backfilled
with bentonite and finished flush to the surface.
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During Drilling
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Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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Location:

100

Drilling Co./Driller:

Drilling Method:

100

85

100

100

Concrete slab. (Fill)

Wet, loose, fine- to medium-grained SAND, trace silt, dark gray, faint
hydrocarbon odor. (Fill)

Wet, dense, clayey SILT, dark gray, very faint hydrocarbon odor.
(Native)

Wet, dense, silty fine- to medium-grained SAND, trace gravel, dark
gray, no odor. (Native)

Wet, dense, silty fine- to medium-grained SAND, trace gravel, dark
gray, no odor. (Native)
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1.2
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor
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Surface Condition:

BORING LOG
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of the property.
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Location:

WO = weak odor, MO = moderate odor, SO = strong odor

Drilling Method:

After Completion
During Drilling

Moisture Content:
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Hydrocarbon Odor:

Water Levels

60

Drilling Co./Driller:

Wet, dense, silty fine- to medium-grained SAND, trace gravel, dark
gray, no odor. (Native)

Boring terminated at 16.5 feet below ground surface. Two-inch
diameter monitoring well MW-13 installed as illustrated above-right,
using 2-inch PVC, 0.010 slot screen, 10-20 silica sand, bentonite
chips, and concrete seal. Slotted screen 2' - 12' bgs.

1.3

NO = no odor, VFO = very faint odor

SM

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
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Completed as monitoring well MW-13.
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Notes

Surface Condition:
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Drilling Method:

100

Drilling Co./Driller:

0.9 100

100

100

100

Concrete slab. (Fill)

Moist, medium dense, fine- to medium-grained SAND, trace gravel,
grayish-brown, no odor. (Fill)

Moist, medium dense, fine- to medium-grained SAND, trace gravel,
grayish-brown, no odor. (Fill)
Moist to wet, some gravel.
Wet.

Wet, medium dense, fine- to medium-grained SAND, grayish-brown,
no odor. (Fill)

Wood debris, no odor.

Wet, medium dense, fine- to medium-grained SAND, grayish-brown,
no odor. (Fill)

ML

FILL

B47-11.5

B47-05.5

Moist, dense, clayey SILT, greenish-gray, no odor. (Native)1.2

1.1

1.2
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Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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Completed as monitoring well MW-14.

Well
Detail

P:\0398 BALLARD - RAMRAS\0398-002
BALLARD BLOCKS 2 (WESMAR)\FIELD
WORK\FIELD SHEETS\BORING LOGS\2008
RIFS_CAP REPORT\0398-002-01 WESMAR
BALLARD - BB2.GPJ

Total Depth:
After Completion
During Drilling

Moisture Content:
S

am
pl

e 
R
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er
y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:

205' N and 305' W of the SE corner
of the property.

SES Project No.: 0398-002-01
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Date Started: 11/27/2007

Notes

Date Finished: 11/27/2007

Surface Condition:

8.5

18.5

Concrete

HSA

Cascade

First GW Depth:
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Drilling Co./Driller:

Drilling Method:

Location:

After Completion
During Drilling

100
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y

0

Wet, medium dense to dense, silty fine- to medium-grained SAND,
gray, no odor. (Native)

No recovery.

Boring terminated at 18.5 feet below ground surface. Two-inch
diameter monitoring well MW-14 installed as illustrated above-right,
using 2-inch PVC, 0.010 slot screen, 10-20 silica sand, bentonite
chips, and concrete seal. Slotted screen 6' - 16' bgs.

2.4

B47-16

SM

Well
Detail

Moisture Content:
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Hydrocarbon Odor:

Completed as monitoring well MW-14.
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First GW Depth:
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th
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y

Date Finished: 11/27/2007

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

Cascade

HSA

Concrete

18.5

205' N and 305' W of the SE corner
of the property.

BORING LOG
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File ID.:

8.5

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington SES Project No.: 0398-002-01
Chk By: DMB
Logged By: PJK

Date Started: 11/27/2007
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During Drilling

100

Drilling Method:

After Completion

100

25

5

25

Concrete slab. (Fill)

Moist, medium dense, silty fine- to medium-grained SAND, trace
gravel, grayish-brown, no odor. (Fill)

Wet, medium dense, silty fine- to medium-grained SAND, trace
gravel, grayish-brown, no odor. (Fill)

No recovery.

Wet, dense, silty fine- to medium-grained SAND, trace gravel,
grayish-brown, no odor. (Native)

1.5

Location:

B48-06

FILL

SM

1.7

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

Moisture Content:
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Completed as monitoring well MW-15.

Well
Detail

Concrete
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y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

HSA
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21.5

7.5

205' N and 417' W of the SE corner
of the property.

Date Finished: 11/28/2007
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Date Started: 11/28/2007

Logged By: PJK
Chk By: DMB
SES Project No.: 0398-002-01
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During Drilling

Drilling Co./Driller:

Drilling Method:

Location:

33

100

100

Wet, dense, silty fine- to medium-grained SAND, dark gray, no odor.
(Native)

Wet, dense, silty fine- to medium-grained SAND, dark gray, no odor.
(Native)

Wet, dense, silty fine- to medium-grained SAND, dark gray, no odor.
(Native)

Boring terminated at 21.5 feet below ground surface. Two-inch
diameter monitoring well MW-15 installed as illustrated above-right,
using 2-inch PVC, 0.010 slot screen, 10-20 silica sand, bentonite
chips, and concrete seal. Slotted screen 6' - 16' bgs.

B48-15
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SM

After Completion
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Moisture Content:
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First GW Depth:

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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Completed as monitoring well MW-15.

Well
Detail
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Concrete
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Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

File ID.:

HSA
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21.5

7.5

205' N and 417' W of the SE corner
of the property.

Date Finished: 11/28/2007
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Logged By: PJK
Chk By: DMB
SES Project No.: 0398-002-01

BORING LOG
B48

Cascade



FILL

B49-10.5

First GW Depth:

Wet, loose, silty fine- to medium-grained SAND, trace gravel, dark
gray, very faint hydrocarbon odor. (Fill)

Li
th

og
ra
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y

100

100

65

100

Moist, medium dense, silty fine- to medium-grained SAND, trace
gravel, gray, very faint hydrocarbon odor. (Fill)

Moist to wet, medium dense, silty fine- to medium-grained SAND,
trace gravel, gray, very faint hydrocarbon odor. (Fill)

Wet, loose, silty fine- to medium-grained SAND, trace gravel, dark
gray, very faint hydrocarbon odor. (Fill)

Fine GRAVEL. (Fill)

2.5

1.2

1.2

B49-05.5

Wet, loose, silty fine- to medium-grained SAND, trace gravel, dark
gray, very faint hydrocarbon odor. (Fill)
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Drilling Co./Driller:

Well
Detail

Completed as monitoring well MW-16.

Date Started: 11/29/2007

Logged By: PJK
Chk By: DMB
SES Project No.: 0398-002-01

BORING LOG
B49

Sample ID

File ID.:

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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Log of Exploratory Boring:
Drilling Method:

Location:

After Completion
During Drilling

Moisture Content:
S
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e 
R
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ov

er
y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Date Finished: 11/29/2007

NO = no odor, VFO = very faint odor

Page 1 of 2

Notes

Surface Condition:

Total Depth:

Cascade

HSA

Gravel
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23' N and 49' E of the SE corner of
the property.

WO = weak odor, MO = moderate odor, SO = strong odor



Boring terminated at 17.5 feet below ground surface. Two-inch
diameter monitoring well MW-16 installed as illustrated above-right,
using 2-inch PVC, 0.010 slot screen, 10-20 silica sand, bentonite
chips, and concrete seal. Slotted screen 5' - 15' bgs.

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

100

Driller reports hitting something very hard.

1.1

FILL

Wet, loose, silty fine- to medium-grained SAND, trace gravel, dark
gray, very faint hydrocarbon odor. (Fill)

Water Levels

Hydrocarbon Odor:

Drilling Co./Driller:

Drilling Method:

Location:

After Completion
During Drilling

Moisture Content:
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Detail

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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First GW Depth:
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Completed as monitoring well MW-16.

Date Finished: 11/29/2007

Surface Condition:

Total Depth:

Cascade

HSA

Gravel

17.5

23' N and 49' E of the SE corner of
the property.
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Date Started: 11/29/2007

Logged By: PJK
Chk By: DMB
SES Project No.: 0398-002-01
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Hydrocarbon Odor:

Cascade

Drilling Method:

Location:

After Completion
During Drilling

Moisture Content: Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

No samples collected from boring due to the proximity to B-35.  (Fill)
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Drilling Co./Driller:

HSA

Total Depth:

DescriptionP
ID

Completed as monitoring well MW-17.

Well
Detail
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First GW Depth:
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y

Gravel

16

201' N and 40' E of the SE corner of
the property.

Date Finished: 11/29/2007
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Date Started: 11/29/2007

Logged By: DMB
Chk By: DMB
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Former Wesmar Property
1401 & 1451 Northwest 46th Street
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M
oi

st
ur

e 
C

on
te

nt

B
lo

w
 C

ou
nt

SES Project No.: 0398-002-01



After Completion

Log of Exploratory Boring: Drilling Co./Driller:

Drilling Method:

Location:

During Drilling

Moisture Content:
S

am
pl

e 
R

ec
ov

er
y

Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor

No samples collected from boring due to the proximity to B-35.  (Fill)

Boring terminated at 16 feet below ground surface. Two-inch
diameter monitoring well MW-17 installed as illustrated above-right,
using 2-inch PVC, 0.010 slot screen, 10-20 silica sand, bentonite
chips, and concrete seal. Slotted screen 6' - 16' bgs.

Notes

Sample ID

NO = no odor, VFO = very faint odor
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Completed as monitoring well MW-17.
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First GW Depth:
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y Well

Detail

Chk By: DMB

Surface Condition:

Total Depth:

Cascade

HSA

Gravel

16

201' N and 40' E of the SE corner of
the property.

Date Finished: 11/29/2007
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Former Wesmar Property
1401 & 1451 Northwest 46th Street
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Drilling Co./Driller:

Water Levels

Drilling Method:

Location:

After Completion
During Drilling

Moisture Content:

100

100

100

Moist, silty SAND, some gravel, trace cinder-like fragments, dark
brown, no odor.

End of boring at 2 feet bgs. Backfilled with cuttings.

B51-1 FILL

Hydrocarbon Odor:
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
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First GW Depth:
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Logged By: CMC

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

Chris Carter

Hand Auger

Gravel

2

Not encountered

10 ft S of B42

Date Finished: 4/24/2008
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Drilling Co./Driller:

Water Levels

Drilling Method:

Location:

After Completion
During Drilling

Moisture Content:

100

100

100

Moist, silty SAND, some gravel, trace cinder-like fragments, dark
brown, no odor.

End of boring at 2 feet bgs. Backfilled with cuttings.

B52-1 FILL

Hydrocarbon Odor:
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
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First GW Depth:
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y

Logged By: CMC

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

Chris Carter

Hand Auger

Gravel

2

Not encountered

10 ft W of B42

Date Finished: 4/24/2008
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FILL

SP

ML

FILL

FILL

CONC

B53-16

B53-11.5
ML

0.4

Wet

Damp, medium dense, fine to medium SAND with silt, brown, no
hydrocarbon odor.

Damp, medium dense, silty SAND, brown, no hydrocarbon odor.
Asphalt

Damp

Damp, hard, SILT, grey with brown motteling, no hydrocarbon odor.

Damp

Damp

Damp

Damp

Damp

Moist

0.0

0.7
1.1

1.3

1.3
1.1

1.0
Damp, medium dense, silty SAND, brown, no hydrocarbon odor.

0.4

Wet, stiff, SILT, black, no hydrocarbon odor.

End of boring at 16' below ground surface.  Upon completion of the
boring the borehole was filled with bentonite and finished to grade
with cold patch asphalt.

Moist, very dense, fine to medium SAND with silt, grey, no
hydrocarbon odor.

0.3

BORING LOG
B53
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Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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SES Project No.: 0398-002-01
Chk By: DMB
Logged By: RAH

Date Started: 6/6/2008
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Date Finished: 6/6/2008

4' N and 9' E of MW-14
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Detail

P
ID Description

Asphalt
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After Completion

Location:

Drilling Method:

Drilling Co./Driller:

During DrillingNO = no odor, VFO = very faint odor

Direct Push

ESN / Rich

Total Depth:

Surface Condition:

Log of Exploratory Boring:

Moisture Content:

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:

Notes



ML

ML

FILL

FILL

CONC

B54-16

B54-11.5

SM
0.0

Boring terminated at 16' below ground surface.  Upon completion of
the boring the borehole was filled with bentonite and finished to grade
with cold patch asphalt.

Damp, very dense, silty SAND, grey, no odor.

Damp, hard, SILT, grey with brown mottling, no odor.

Wet, hard, SILT, black, slight creosote odor.

Damp, dense, silty SAND, gray, no odor.

Damp, dense, silty SAND, brown, no odor.

Damp

Wet

Damp

Damp

Asphalt

0.0

0.0

0.0

0.0

0.0
0.0

0.0

0.0
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0.0

0.0
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BORING LOG
B54

SES Project No.: 0398-002-01
Chk By: DMB
Logged By: RAH

Date Started: 6/6/2008
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Date Finished: 6/6/2008
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16

Well
Detail

P
ID DescriptionU
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Location:

After Completion
During Drilling

Moisture Content:

Drilling Co./Driller:

S
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y

4' N and 10' W of MW-14

10

Drilling Method:
Log of Exploratory Boring:

Asphalt

Direct Push

ESN / Rich

Total Depth:

Notes

Hydrocarbon Odor:NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Surface Condition:



FILL

SP

ML

FILL

FILL

CONC

B55-16

B55-11.5 FILL

0.0
Damp, very dense, fine to medium SAND with silt, gray, no
hydrocarbon odor.

Damp, hard, SILT, gray with brown mottling, no odor.

Wet, dense, silty SAND, black, slight creosote odor.

Wet, dense, silty SAND, gray, no odor.

Damp, dense, silty SAND, gray, no odor.

Damp, dense, silty SAND, brown, no odor.

Damp

Wet

Damp

Damp
Asphalt

0.0

0.0

0.0

0.0

0.0
0.0

0.0

Boring terminated at 16' below ground surface.  Upon completion of
the boring the borehole was filled with bentonite and finished to grade
with cold patch asphalt.
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After Completion

Location:

Drilling Method:

Drilling Co./Driller:

During DrillingNO = no odor, VFO = very faint odor

Direct Push

ESN / Rich

Total Depth:

Surface Condition:

Log of Exploratory Boring:

Moisture Content:

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:

Notes



B56-16

SP

SP

SP

SP

SP

FILL

B56-09

0.0

0.0

0.0

0.0

FILL

ML

0.0 Wet

0.0

Damp

Damp

Wet

Wet

5/8 crushed rock

Wet

Damp, medium dense, fine to medium SAND with silt, brown, no
hydrocarbon odor. Fill material.

Damp

Damp

Damp

Damp

Damp

Damp

Wet

0.0

0.0

0.0

0.0

0.0

0.0

0.0

End of boring at 16' below ground surface.  Upon completion of the
boring the borehole was filled with bentonite and finished to grade
with gravel.

Damp, hard, SILT, grey, no hydrocarbon odor. Native material.

Wet, medium dense, fine to medium SAND with silt, black, no
hydrocarbon odor. Native material.

Wet, medium dense, fine to medium SAND with silt, grey, no
hydrocarbon odor. Native material.

Wet, medium dense, fine to medium SAND with silt and brick
fragments, grey, no hydrocarbon odor. Fill material.

Wet, medium dense, fine to medium SAND with silt, grey, no
hydorcarbon odor. Fill material.

Damp, medium dense, fine to medium SAND with silt and brick
fragments, brown, no hydrocarbon odor. Fill material.
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BORING LOG
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Logged By: RAH

Date Started: 6/6/2008

Page 1 of 1

Date Finished: 6/6/2008

10' S and 10' W of B34
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ESN / Rich

Drilling Method: Direct Push

Gravel
Water Levels

Total Depth:

Surface Condition:

Notes

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor

Location:

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Drilling Co./Driller:

Hydrocarbon Odor:
S

am
pl

e 
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y

Moisture Content:

During Drilling
After Completion

WO = weak odor, MO = moderate odor, SO = strong odor



ML

FILL

FILL

FILL

FILL

B57-16

ML

0.0

0.0

0.0

0.0

0.0

0.0

0.0 B57-09

SP

SM

0.0

Wet

0.0

Damp

Damp

Damp
Wet

Moist

Wet

5/8" crushed rock

Wet

Wet
Damp

Damp

Damp

Damp

Damp

Wet

0.0

0.0

0.0

0.0

End of boring at 16' below ground surface.  Upon completion of the
boring the borehole was filled with bentonite and finished to grade
with gravel.

Damp, hard, SILT with wood shards, grey, no hydrocarbon odor.
Native material.

Moist, dense, silty SAND, grey, no hydrocarbon odor. Native material.

Wet, dense, medium SAND with shell fragments, grey, no
hydrocarbon odor. Native material.

Damp, hard, SILT with fine sand, brownish grey, no hydrocarbon
odor. Fill material.

Wet, dense, fine SAND with subangular fine gravel and brick
fragments, grey, no hydrocarbon odor. Fill material.

Damp, dense, fine SAND with subangular fine gravel, grey, no
hydrocarbon odor. Fill material.

Damp, dense, fine SAND with subangular fine gravel and brick
fragments, brown, no hydrocarbon odor. Fill material.
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10' S and 10' E of B34
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Surface Condition:

Total Depth:

ESN / RichDrilling Co./Driller:

Water Levels

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Drilling Method:
Log of Exploratory Boring:

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Notes

Hydrocarbon Odor:
S
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e 
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Moisture Content:

During Drilling
After Completion

Location:



B57-09

FILL

FILL

FILL

FILL

FILL

B57-160.0

0.0

0.0

0.0

0.0 Damp

0.0

Wet

Wet

Wet

Wet

Wet

Damp

Damp

Damp

Damp

Damp

Damp

Damp

Wet

0.0

0.0

0.0

0.0

0.0

0.0

End of boring at 16' below ground surface.  Upon completion of the
boring the borehole was filled with bentonite and finished to grade
with gravel.

Wet, dense, silty SAND, with brick fragments and wood shards, dark
grey, no hydrocarbon odor. Fill material.

Wet, dense, fine to medium SAND, grey, no hydrocarbon odor. Fill
material.

Damp, dense, fine to medium SAND, grey, no hydrocarbon odor. Fill
material.

Damp, dense, fine to medium SAND, brown, no hydrocarbon odor.
Fill material.

5/8" crushed rock
0.0
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SES Project No.: 0398-002-01
Chk By: DMB
Logged By: RAH

Date Started: 6/6/2008

Page 1 of 1

Date Finished: 6/6/2008

20' S and 10' W of B34
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During Drilling

Moisture Content:

Location:

Drilling Method:

Drilling Co./Driller:

NO = no odor, VFO = very faint odor

Direct Push

ESN / Rich

Total Depth:

Surface Condition:

Log of Exploratory Boring:

After Completion

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:
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Notes



B57-09

SP

FILL

FILL

FILL

FILL

B57-160.0

0.0

0.0

0.0

0.0 Wet

0.0

Wet

Wet

Wet

Wet

Wet

Moist

Moist

Damp

Damp

Damp

Damp

Damp

Wet

0.0

0.0

0.0

0.0

0.0

0.0

End of boring at 16' below ground surface.  Upon completion of the
boring the borehole was filled with bentonite and finished to grade
with gravel.

Wet, dense, medium to fine SAND with shell fragments and wood
shards, dark grey, no hydrocarbon odor. Native material.

Wet, dense, fine to medium SAND, grey, no hydrocarbon odor. Fill
material.

Moist, dense, fine to medium SAND, grey, no hydrocarbon odor. Fill
material.

Damp, dense, fine to medium SAND, brown, no hydrocarbon odor.
Fill material.

5/8" crushed rock
0.0
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15' S and 10' E of B34
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During Drilling

Moisture Content:

Location:

Drilling Method:

Drilling Co./Driller:

NO = no odor, VFO = very faint odor

Direct Push

ESN / Rich

Total Depth:

Surface Condition:

Log of Exploratory Boring:

After Completion

WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Hydrocarbon Odor:
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Notes
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Drilling Co./Driller:

Drilling Method:

Location:

After Completion
During Drilling

B60-11.5

Damp, loose to medium-dense silty SAND, sand is medium-grained,
tan, no odor.

Damp to wet, loose silty SAND, sand is medium to fine-grained, tan
to dark gray, no odor.

Wet, loose silty SAND, sand is medium to fine-grained, dark gray, fill,
no odor.

Wet, dense to very dense sandy SILT, sand is fine to
medium-grained, green-gray, no odor.

Boring terminated at 16' below ground surface. Upon completion of
the boring the borehole was filled with bentonite and finished to grade
with cold patch asphalt.
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Moisture Content:
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7
Hydrocarbon Odor:

Water Levels
Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

WO = weak odor, MO = moderate odor, SO = strong odor
NO = no odor, VFO = very faint odor

Log of Exploratory Boring:
Notes

Surface Condition:

Total Depth:

ESN / Rich

Direct Push

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington
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45' N of MW 14 and 0' east of MW
14
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Date Started: 6/17/2008

Logged By: EKR
Chk By: DMB
SES Project No.: 0398-002-01

BORING LOG
B60

Asphalt



Drilling Method:

ML

70

90

6" of Concrete

Wet, SAND, fine to medium grained, trace fines, black, moderate
creosote odor

Wet, SILT, trace fine grained sand, black, moderate to slight creosote
odor

Slight creosote odor

Wet, sandy SILT, some fine-to medium-grained sand, gray, no odor

Boring terminated at 8 feet below ground surface. No monitoring well
installed.

ML

48.7

0

0

B61-03

B61-05

B61-08

CONC

FILL

Drilling Co./Driller:

P
ID

File ID.: P:\0398 BALLARD - RAMRAS\0398-002
BALLARD BLOCKS 2 (WESMAR)\FIELD
WORK\FIELD SHEETS\BORING LOGS\2008
RIFS_CAP REPORT\0398-002-01 WESMAR
BALLARD - BB2.GPJ

Former Wesmar Property
1401 & 1451 Northwest 46th Street

Seattle, Washington

M
oi

st
ur

e 
C

on
te

nt

B
lo

w
 C

ou
nt

D
ep

th
 (f

ee
t)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

U
S

C
S

 C
la

ss

Li
th

og
ra

ph
y

First GW Depth:

DescriptionSample ID

Well
Detail

Chk By: DMB

S
am

pl
e 

In
te

rv
al

BORING LOG
B61

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet Surface Condition:

Hydrocarbon Odor: Total Depth:
S
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y

Moisture Content:

During Drilling
After Completion

Water Levels

Date Finished: 8/1/2008

ESN / Don

Direct Push

Concrete

8

0.5

Location:

SES Project No.: 0398-002-01

Logged By: BAJ

Notes

Date Started: 8/1/2008

Page 1 of 1



ML

85

90

6" of Concrete

Moist, SAND, fine-to coarse-grained, trace fines, dark gray, moderate
creosote odor
Moist, SILT, trace fine-grained sand, black, strong creosote odor

Moist to wet, sandy SILT, fine-to medium-grained sand, gray, caustic
odor

Wet, SILT, trace fine-grained sand, gray, no odors

Boring terminated at 8 feet below ground surface. No monitoring well
installed.

Drilling Co./Driller:
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BORING LOG
B62

NO = no odor, VFO = very faint odor
WO = weak odor, MO = moderate odor, SO = strong odor

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
Water Levels

Notes

Surface Condition:
Moisture Content:

During Drilling
After Completion

Location:

Hydrocarbon Odor:

Page 1 of 1

Total Depth:

ESN / Don

Direct Push

Concrete

8

Date Finished: 8/1/2008

SES Project No.: 0398-002-01

Drilling Method:
Log of Exploratory Boring:

Logged By: BAJ

Date Started: 8/1/2008
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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 

 
 
 
 
December 12, 2007 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on November 20, 2007 
from the SOU_0398-002-03_20071120, F&BI 711287 project.  There are 38 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:  David Buser, Erin Rothman, Brandi Reyna, Pete Kingston 
SOU1212R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 20, 2007 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies  SOU_0398-002-03_20071120, 
F&BI 711287 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies  
711287-01 B27-02 
711287-02 B27-04 
711287-03 B27-06 
711287-04 B27-08 
711287-05 B27-12 
711287-06 B27-15 
711287-07 B27-19 
711287-08 B27-22 
711287-09 B27-26 
711287-10 B27-28 
711287-11 B26-03 
711287-12 B26-06 
711287-13 B26-08 
711287-14 B26-11 
711287-15 B26-14 
711287-16 B26-16 
711287-17 B28-03 
711287-18 B28-06 
711287-19 B28-07 
711287-20 B28-08.5 
711287-21 B28-12 
711287-22 B29-03 
711287-23 B29-06 
711287-24 B29-11.5 
 
 
 
All quality control requirements were acceptable.   
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B27-04 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-02 
Date Analyzed: 12/04/07 Data File: 711287-02.036 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  87 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.07 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B27-12 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-05 
Date Analyzed: 12/04/07 Data File: 711287-05.039 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  81 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 25.0 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B27-19 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-07 
Date Analyzed: 12/04/07 Data File: 711287-07.041 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  83 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.83 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B26-06 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-12 
Date Analyzed: 12/04/07 Data File: 711287-12.042 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 3.66 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B26-16 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-16 
Date Analyzed: 12/04/07 Data File: 711287-16.043 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.76 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 7

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B28-07 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-19 
Date Analyzed: 12/04/07 Data File: 711287-19.044 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  85 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 23.6 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 8

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B28-12 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-21 
Date Analyzed: 12/04/07 Data File: 711287-21.045 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.37 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 9

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B29-03 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-22 
Date Analyzed: 12/04/07 Data File: 711287-22.046 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  83 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.94 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 10

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B29-06 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-23 
Date Analyzed: 12/04/07 Data File: 711287-23.047 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  85 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.63 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B29-11.5 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: 711287-24 
Date Analyzed: 12/04/07 Data File: 711287-24.048 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 9.09 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 12

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: SOU_0398-002-03_20071120 
Date Extracted: 12/03/07 Lab ID: I7-453 mb 
Date Analyzed: 12/04/07 Data File: I7-453 mb.034 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  87 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: B26-11 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-14 
Date Analyzed: 11/30/07 Data File: 113005.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 88 32 147 
1,2-Dichloroethane-d4 97 35 150 
Toluene-d8 76 35 149 
4-Bromofluorobenzene 81 15 196 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 Tetrachloroethene <0.025 
Chloromethane <0.05 Dibromochloromethane <0.05 
Vinyl chloride <0.05 1,2-Dibromoethane (EDB) <0.05 
Bromomethane <0.5 Chlorobenzene <0.05 
Chloroethane <0.5 Ethylbenzene <0.05 
Trichlorofluoromethane <0.5 1,1,1,2-Tetrachloroethane <0.05 
Acetone <0.5 m,p-Xylene <0.1 
1,1-Dichloroethene <0.05 o-Xylene <0.05 
Methylene chloride <0.5 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon Tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.05 
Toluene <0.05 1,2,4-Trichlorobenzene <0.1 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.1 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.1 
1,3-Dichloropropane <0.05 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: B28-07 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-19 
Date Analyzed: 11/30/07 Data File: 113008.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 101 32 147 
1,2-Dichloroethane-d4 109 35 150 
Toluene-d8 102 35 149 
4-Bromofluorobenzene 119 15 196 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 Tetrachloroethene <0.025 
Chloromethane <0.05 Dibromochloromethane <0.05 
Vinyl chloride <0.05 1,2-Dibromoethane (EDB) <0.05 
Bromomethane <0.5 Chlorobenzene <0.05 
Chloroethane <0.5 Ethylbenzene <0.05 
Trichlorofluoromethane <0.5 1,1,1,2-Tetrachloroethane <0.05 
Acetone <0.5 m,p-Xylene <0.1 
1,1-Dichloroethene <0.05 o-Xylene <0.05 
Methylene chloride <0.5 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon Tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.05 
Toluene <0.05 1,2,4-Trichlorobenzene <0.1 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.1 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.1 
1,3-Dichloropropane <0.05 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: B29-06 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-23 
Date Analyzed: 11/30/07 Data File: 113009.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 84 32 147 
1,2-Dichloroethane-d4 91 35 150 
Toluene-d8 84 35 149 
4-Bromofluorobenzene 96 15 196 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 Tetrachloroethene <0.025 
Chloromethane <0.05 Dibromochloromethane <0.05 
Vinyl chloride <0.05 1,2-Dibromoethane (EDB) <0.05 
Bromomethane <0.5 Chlorobenzene <0.05 
Chloroethane <0.5 Ethylbenzene <0.05 
Trichlorofluoromethane <0.5 1,1,1,2-Tetrachloroethane <0.05 
Acetone <0.5 m,p-Xylene <0.1 
1,1-Dichloroethene <0.05 o-Xylene <0.05 
Methylene chloride <0.5 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon Tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.05 
Toluene <0.05 1,2,4-Trichlorobenzene <0.1 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.1 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.1 
1,3-Dichloropropane <0.05 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 071894 mb 
Date Analyzed: 11/30/07 Data File: 112927.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 122 32 147 
1,2-Dichloroethane-d4 127 35 150 
Toluene-d8 125 35 149 
4-Bromofluorobenzene 141 15 196 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 Tetrachloroethene <0.025 
Chloromethane <0.05 Dibromochloromethane <0.05 
Vinyl chloride <0.05 1,2-Dibromoethane (EDB) <0.05 
Bromomethane <0.5 Chlorobenzene <0.05 
Chloroethane <0.5 Ethylbenzene <0.05 
Trichlorofluoromethane <0.5 1,1,1,2-Tetrachloroethane <0.05 
Acetone <0.5 m,p-Xylene <0.1 
1,1-Dichloroethene <0.05 o-Xylene <0.05 
Methylene chloride <0.5 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon Tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.05 
Toluene <0.05 1,2,4-Trichlorobenzene <0.1 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.1 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.1 
1,3-Dichloropropane <0.05 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B26-11 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/30/07 Lab ID: 711287-14 
Date Analyzed: 12/01/07 Data File: 113037.D 
Matrix: Soil Instrument: GCMS3 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
2-Fluorophenol 72 25 121 
Phenol-d6 78 24 113 
2,4,6-Tribromophenol 32 19 122 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Pentachlorophenol <0.02 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B28-07 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/30/07 Lab ID: 711287-19 
Date Analyzed: 12/01/07 Data File: 113036.D 
Matrix: Soil Instrument: GCMS3 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
2-Fluorophenol 82 25 121 
Phenol-d6 86 24 113 
2,4,6-Tribromophenol 66 19 122 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Pentachlorophenol <0.02 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B29-06 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/30/07 Lab ID: 711287-23 
Date Analyzed: 12/01/07 Data File: 113033.D 
Matrix: Soil Instrument: GCMS3 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
2-Fluorophenol 78 25 121 
Phenol-d6 82 24 113 
2,4,6-Tribromophenol 56 19 122 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Pentachlorophenol <0.02 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: SOU_0398-002-03_20071120 
Date Extracted: 11/30/07 Lab ID: 071941mb 
Date Analyzed: 12/01/07 Data File: 113032.D 
Matrix: Soil Instrument: GCMS3 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
2-Fluorophenol 75 25 121 
Phenol-d6 78 24 113 
2,4,6-Tribromophenol 52 19 122 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Pentachlorophenol <0.02 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B27-12 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-05 1/5 
Date Analyzed: 12/06/07 Data File: 120608.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 103 50 150 
Benzo(a)anthracene-d12 77 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B27-19 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-07 1/5 
Date Analyzed: 12/06/07 Data File: 120609.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 116 50 150 
Benzo(a)anthracene-d12 73 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B26-06 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-12 1/5 
Date Analyzed: 12/06/07 Data File: 120607.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 107 50 150 
Benzo(a)anthracene-d12 79 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene 0.010 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B26-16 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-16 1/5 
Date Analyzed: 12/06/07 Data File: 120610.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 107 50 150 
Benzo(a)anthracene-d12 83 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B28-07 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-19 1/50 
Date Analyzed: 12/08/07 Data File: 120729.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 213 ds 50 150 
Benzo(a)anthracene-d12 84 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.37 
Acenaphthylene <0.1 
Acenaphthene 0.76 
Fluorene 1.7 
Phenanthrene  14 
Anthracene 3.2 
Fluoranthene  12 
Pyrene  14 
Benz(a)anthracene 5.4 
Chrysene 6.0 
Benzo(a)pyrene 5.9 
Benzo(b)fluoranthene 4.9 
Benzo(k)fluoranthene 2.1 
Indeno(1,2,3-cd)pyrene 3.4 
Dibenz(a,h)anthracene 0.65 
Benzo(g,h,i)perylene 3.2 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B28-12 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-21 1/5 
Date Analyzed: 12/06/07 Data File: 120611.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 105 50 150 
Benzo(a)anthracene-d12 80 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B29-06 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-23 1/5 
Date Analyzed: 12/06/07 Data File: 120612.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 109 50 150 
Benzo(a)anthracene-d12 77 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B29-11.5 Client: Sound Environmental Strategies  
Date Received: 11/20/07 Project: SOU_0398-002-03_20071120 
Date Extracted: 11/29/07 Lab ID: 711287-24 1/5 
Date Analyzed: 12/06/07 Data File: 120613.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 116 50 150 
Benzo(a)anthracene-d12 85 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.012 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.014 
Anthracene <0.01 
Fluoranthene 0.026 
Pyrene 0.030 
Benz(a)anthracene 0.013 
Chrysene 0.015 
Benzo(a)pyrene 0.017 
Benzo(b)fluoranthene 0.015 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene 0.012 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.012 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: SOU_0398-002-03_20071120 
Date Extracted: 11/28/07 Lab ID: 07-1928mb2 1/5 
Date Analyzed: 12/06/07 Data File: 120530.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 111 50 150 
Benzo(a)anthracene-d12 90 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  12/12/07 
Date Received:  11/20/07 
Project:  SOU_0398-002-03_20071120, F&BI 711287 
Date Extracted:  11/30/07 
Date Analyzed:  12/07/07 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR PCBs REPORTED AS AROCLORS 

USING EPA METHOD 8082 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 
 Aroclor Surrogate 
Sample ID 1221 1232 1016 1242 1248 1254 1260 1262 (% Rec.) 
Laboratory ID         (Limit 50-150) 
 
B26-11 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 79 
711287-14 
 
B28-07 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 87 
711287-19 
 
B29-06 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 69 
711287-23 
 
 
Method Blank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 70 
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Date of Report:  12/12/07 
Date Received:  11/20/07 
Project:  SOU_0398-002-03_20071120, F&BI 711287 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  711287-02  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 2.07 2.89  33 a 0-20 
 
 
Laboratory Code:  711287-02  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10 2.07  114 b 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10  118 70-130 
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Date of Report:  12/12/07 
Date Received:  11/20/07 
Project:  SOU_0398-002-03_20071120, F&BI 711287 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260B 
 
Laboratory Code:  711391-19 (Duplicate) 
 
 
Analyte 

 
Reporting  

Units 

 
Sample Result 

 
Duplicate Result 

Relative Percent 
Difference 
(Limit 20)  

Dichlorodifluoromethane mg/kg (ppm) <0.05 <0.05 nm 
Chloromethane mg/kg (ppm) <0.05 <0.05 nm 
Vinyl chloride mg/kg (ppm) <0.05 <0.05 nm 
Bromomethane mg/kg (ppm) <0.5 <0.5 nm 
Chloroethane mg/kg (ppm) <0.5 <0.5 nm 
Trichlorofluoromethane mg/kg (ppm) <0.5 <0.5 nm 
Acetone mg/kg (ppm) <0.5 <0.5 nm 
1,1-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
Methylene chloride mg/kg (ppm) <0.5 <0.5 nm 
trans-1,2-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
1,1-Dichloroethane mg/kg (ppm) <0.05 <0.05 nm 
2,2-Dichloropropane mg/kg (ppm) <0.05 <0.05 nm 
cis-1,2-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
Chloroform mg/kg (ppm) <0.05 <0.05 nm 
2-Butanone (MEK)  mg/kg (ppm) <0.5 <0.5 nm 
1,2-Dichloroethane (EDC) mg/kg (ppm) <0.05 <0.05 nm 
1,1,1-Trichloroethane mg/kg (ppm) <0.05 <0.05 nm 
1,1-Dichloropropene mg/kg (ppm) <0.05 <0.05 nm 
Carbon Tetrachloride mg/kg (ppm) <0.05 <0.05 nm 
Benzene mg/kg (ppm) <0.03 <0.03 nm 
Trichloroethene mg/kg (ppm) <0.03 <0.03 nm 
1,2-Dichloropropane mg/kg (ppm) <0.05 <0.05 nm 
Bromodichloromethane mg/kg (ppm) <0.05 <0.05 nm 
Dibromomethane mg/kg (ppm) <0.05 <0.05 nm 
4-Methyl -2-pentanone mg/kg (ppm) <0.5 <0.5 nm 
cis-1,3-Dichloropropene mg/kg (ppm) <0.05 <0.05 nm 
Toluene mg/kg (ppm) <0.05 <0.05 nm 
trans-1,3-Dichloropropene mg/kg (ppm) <0.05 <0.05 nm 
1,1,2-Trichloroethane mg/kg (ppm) <0.05 <0.05 nm 
2-Hexanone mg/kg (ppm) <0.5 <0.5 nm 
1,3-Dichloropropane mg/kg (ppm) <0.05 <0.05 nm 
Tetrachloroethene mg/kg (ppm) <0.025 <0.025 nm 
Dibromochloromethane mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dibromoethane (EDB) mg/kg (ppm) <0.05 <0.05 nm 
Chlorobenzene mg/kg (ppm) <0.05 <0.05 nm 
Ethylbenzene mg/kg (ppm) <0.05 <0.05 nm 
1,1,1,2-Tetrachloroethane 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 
Styrene mg/kg (ppm) <0.05 <0.05 nm 
Isopropylbenzene mg/kg (ppm) <0.05 <0.05 nm 
Bromoform mg/kg (ppm) <0.05 <0.05 nm 
n-Propylbenzene mg/kg (ppm) <0.05 <0.05 nm 
Bromobenzene mg/kg (ppm) <0.05 <0.05 nm 
1,3,5-Trimethylbenzene mg/kg (ppm) <0.05 <0.05 nm 
1,1,2,2-Tetrachloroethane mg/kg (ppm) <0.05 <0.05 nm 
1,2,3-Trichloropropane mg/kg (ppm) <0.05 <0.05 nm 
2-Chlorotoluene mg/kg (ppm) <0.05 <0.05 nm 
4-Chlorotoluene mg/kg (ppm) <0.05 <0.05 nm 
tert-Butylbenzene mg/kg (ppm) <0.05 <0.05 nm 
1,2,4-Trimethylbenzene mg/kg (ppm) <0.05 <0.05 nm 
sec-Butylbenzene mg/kg (ppm) <0.05 <0.05 nm 
p-Isopropyltoluene mg/kg (ppm) <0.05 <0.05 nm 
1,3-Dichlorobenzene mg/kg (ppm) <0.05 <0.05 nm 
1,4-Dichlorobenzene mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dichlorobenzene mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dibromo-3-chloropropane mg/kg (ppm) <0.05 <0.05 nm 
1,2,4-Trichlorobenzene mg/kg (ppm) <0.1 <0.1 nm 
Hexachlorobutadiene mg/kg (ppm) <0.1 <0.1 nm 
Naphthalene mg/kg (ppm) <0.05 <0.05 nm 
1,2,3-Trichlorobenzene mg/kg (ppm) <0.1 <0.1 nm 
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Date of Report:  12/12/07 
Date Received:  11/20/07 
Project:  SOU_0398-002-03_20071120, F&BI 711287 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260B 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 89  94  29-163 5 
Chloromethane mg/kg (ppm) 2.5 83  84  28-147 1 
Vinyl chloride mg/kg (ppm) 2.5 92  94  38-143 2 
Bromomethane mg/kg (ppm) 2.5 97  95  32-163 2 
Chloroethane mg/kg (ppm) 2.5 110  117  10-165 6 
Trichlorofluoromethane mg/kg (ppm) 2.5 102  98  22-167 4 
Acetone mg/kg (ppm) 2.5 93  93  20-172 0 
1,1-Dichloroethene mg/kg (ppm) 2.5 95  93  42-140 2 
Methylene chloride mg/kg (ppm) 2.5 90  90  53-137 0 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 94  98  70-122 4 
1,1-Dichloroethane mg/kg (ppm) 2.5 96  97  77-114 1 
2,2-Dichloropropane mg/kg (ppm) 2.5 96  98  65-135 2 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 95  96  77-120 1 
Chloroform mg/kg (ppm) 2.5 95  97  76-117 2 
2-Butanone (MEK)  mg/kg (ppm) 2.5 91  91  52-153 0 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 97  97  76-116 0 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 96  98  79-120 2 
1,1-Dichloropropene mg/kg (ppm) 2.5 95  96  76-123 1 
Carbon Tetrachloride mg/kg (ppm) 2.5 98  99  75-126 1 
Benzene mg/kg (ppm) 2.5 94  96  76-118 2 
Trichloroethene mg/kg (ppm) 2.5 95  96  75-121 1 
1,2-Dichloropropane mg/kg (ppm) 2.5 96  98  78-123 2 
Bromodichloromethane mg/kg (ppm) 2.5 99  101  79-126 2 
Dibromomethane mg/kg (ppm) 2.5 95  97  79-121 2 
4-Methyl -2-pentanone mg/kg (ppm) 2.5 104  105  52-151 1 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 97  100  80-127 3 
Toluene mg/kg (ppm) 2.5 100  102  76-122 2 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 106  106  80-126 0 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 101  104  77-121 3 
2-Hexanone mg/kg (ppm) 2.5 110  110  67-126 0 
1,3-Dichloropropane mg/kg (ppm) 2.5 101  103  76-122 2 
Tetrachloroethene mg/kg (ppm) 2.5 100  102  77-124 2 
Dibromochloromethane mg/kg (ppm) 2.5 88  91  73-127 3 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 102  104  78-126 2 
Chlorobenzene mg/kg (ppm) 2.5 98  101  79-113 3 
Ethylbenzene mg/kg (ppm) 2.5 100  101  77-120 1 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 103  105  79-125 2 
m,p-Xylene mg/kg (ppm) 5 102  103  79-121 1 
o-Xylene mg/kg (ppm) 2.5 104  106  80-123 2 
Styrene mg/kg (ppm) 2.5 106  109  81-124 3 
Isopropylbenzene mg/kg (ppm) 2.5 105  105  79-123 0 
Bromoform mg/kg (ppm) 2.5 88  90  65-124 2 
n-Propylbenzene mg/kg (ppm) 2.5 102  105  77-123 3 
Bromobenzene mg/kg (ppm) 2.5 99  103  78-122 4 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 104  106  79-123 2 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 98  101  73-121 3 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 98  102  69-123 4 
2-Chlorotoluene mg/kg (ppm) 2.5 99  103  77-120 4 
4-Chlorotoluene mg/kg (ppm) 2.5 101  104  77-121 3 
tert-Butylbenzene mg/kg (ppm) 2.5 103  105  77-124 2 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 103  106  78-123 3 
sec-Butylbenzene mg/kg (ppm) 2.5 103  103  77-122 0 
p-Isopropyltoluene mg/kg (ppm) 2.5 105  106  79-126 1 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 100  102  78-119 2 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 98  100  77-114 2 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 102  104  78-120 2 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 102  106  66-133 4 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 92  92  71-129 0 
Hexachlorobutadiene mg/kg (ppm) 2.5 100  90  65-134 11 
Naphthalene mg/kg (ppm) 2.5 91  93  51-158 2 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 94  95  37-182 1 

 
Note:  The calibration verification result for dibromochloromethane, bromoform, naphthalene and 1,2,3-
trichlorobenzene exceeded 15% deviation. The average deviation for all compounds was not greater than 
15%; therefore, the calibration is considered valid. 
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Date of Report:  12/12/07 
Date Received:  11/20/07 
Project:  SOU_0398-002-03_20071120, F&BI 711287 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  711287-23  (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Pentachlorophenol mg/kg (ppb) <0.02 <0.02 nm 
 
 
Laboratory Code:  711287-23 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Pentachlorophenol mg/kg (ppb) 0.25 <0.02 94 27-121 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Pentachlorophenol mg/kg (ppb) 0.25 95 98 29-123 3 
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Date of Report:  12/12/07 
Date Received:  11/20/07 
Project:  SOU_0398-002-03_20071120, F&BI 711287 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  711364-03 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Naphthalene mg/kg (ppm) 0.012 <0.01 nm 
Acenaphthylene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthene mg/kg (ppm) <0.01 <0.01 nm 
Fluorene mg/kg (ppm) <0.01 <0.01 nm 
Phenanthrene mg/kg (ppm) 0.022 0.011 67 h 
Anthracene mg/kg (ppm) <0.01 <0.01 nm 
Fluoranthene mg/kg (ppm) 0.041 0.017 83 h 
Pyrene mg/kg (ppm) 0.046 0.019 83 h 
Benz(a)anthracene mg/kg (ppm) 0.039 0.018 74 h 
Chrysene mg/kg (ppm) 0.056 0.024 80 h 
Benzo(b)fluoranthene mg/kg (ppm) 0.082 0.031 90 h 
Benzo(k)fluoranthene mg/kg (ppm) 0.046 0.019 83 h 
Benzo(a)pyrene mg/kg (ppm) 0.079 0.030 90 h 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.079 0.032 85 h 
Dibenz(a,h)anthracene mg/kg (ppm) 0.014 <0.01 nm 
Benzo(g,h,i)perylene mg/kg (ppm) 0.068 0.028 83 h 
 
Laboratory Code:  711364-03 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 0.012 88 50-150 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 89 16-167 
Acenaphthene mg/kg (ppm) 0.17 <0.01 84 58-108 
Fluorene mg/kg (ppm) 0.17 <0.01 87 57-113 
Phenanthrene mg/kg (ppm) 0.17 0.022 81 30-138 
Anthracene mg/kg (ppm) 0.17 <0.01 103 42-132 
Fluoranthene mg/kg (ppm) 0.17 0.041 98  45-145 
Pyrene mg/kg (ppm) 0.17 0.046 93  44-139 
Benz(a)anthracene mg/kg (ppm) 0.17 0.039 69  17-134 
Chrysene mg/kg (ppm) 0.17 0.056 85  10-157 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 0.082 50  37-123 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 0.046 97  28-134 
Benzo(a)pyrene mg/kg (ppm) 0.17 0.079 75  55-115 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 0.079 97  61-104 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 0.014 89 69-100 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 0.068 75  60-105 
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Date of Report:  12/12/07 
Date Received:  11/20/07 
Project:  SOU_0398-002-03_20071120, F&BI 711287 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 91 93 66-106 2 
Acenaphthylene mg/kg (ppm) 0.17 89 91 63-110 2 
Acenaphthene mg/kg (ppm) 0.17 90 91 65-108 1 
Fluorene mg/kg (ppm) 0.17 92 93 63-112 1 
Phenanthrene mg/kg (ppm) 0.17 91 93 64-107 2 
Anthracene mg/kg (ppm) 0.17 84 84 64-107 0 
Fluoranthene mg/kg (ppm) 0.17 93 95 66-113 2 
Pyrene mg/kg (ppm) 0.17 93 95 66-111 2 
Benz(a)anthracene mg/kg (ppm) 0.17 86 87 55-103 1 
Chrysene mg/kg (ppm) 0.17 93 94 59-109 1 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 95 97 53-107 2 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 93 94 61-112 1 
Benzo(a)pyrene mg/kg (ppm) 0.17 81 82 60-111 1 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 87 86 59-111 1 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 90 91 56-114 1 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 89 90 60-110 1 
 
 
Note:  The initial calibration verification result for anthracene-d10 exceeded 15% deviation. The average 
deviation for all compounds was not greater than 15%; therefore, the initial calibration is considered valid. 
 
Note:  The calibration verification result for anthracene-d10 exceeded 15% deviation. The average deviation 
for all compounds was not greater than 15%; therefore, the initial calibration is considered valid. 
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Date of Report:  12/12/07 
Date Received:  11/20/07 
Project:  SOU_0398-002-03_20071120, F&BI 711287 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

POLYCHLORINATED BIPHENYLS AS  
AROCLOR 1016/1260 BY EPA METHOD 8082 

 
 
 
Laboratory Code:  711287-23 (Duplicate)   
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) <0.1 <0.1 nm 
Aroclor 1260 mg/kg (ppm) <0.1 <0.1 nm 
 
 
Laboratory Code:  Laboratory Control Sample  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
% Recovery 

LCS 

 
% Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) 0.8 76 78 73-135 3 
Aroclor 1260 mg/kg (ppm) 0.8 79 81 72-149 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 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. 
 

fp – Compounds in the sample matrix interfered with quantitation of the analyte.  The reported 
concentration may be a false positive. 
 

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. 
 

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

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

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

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

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

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

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

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

y - The pattern of peaks present is not indicative of motor oil. 
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December 5, 2007 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on November 21, 2007 
from the SOU_0398-002-03_20071121, F&BI 711302 project.  There are 22 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 
SOU1205R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 21, 2007 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies SOU_0398-002-03_20071121, 
F&BI 711302 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
711302-01 RR01-0.5 
711302-02 RR01-1.25 
711302-03 RR01-02 
711302-04 RR02-0.5 
711302-05 RR02-1.25 
711302-06 RR02-02 
711302-07 RR03-0.5 
711302-08 RR03-1.25 
711302-09 RR03-02 
711302-10 RR04-0.5 
711302-11 RR04-1.25 
711302-12 RR04-02 
711302-13 RR05-0.5 
711302-14 RR05-1.25 
711302-15 RR05-02 
711302-16 RR06-0.5 
711302-17 RR06-1.25 
711302-18 RR06-02 
 
 
 
All quality control requirements were acceptable.   
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR01-0.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-01 
Date Analyzed: 11/30/07 Data File: 711302-01.009 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  102 60 125 
Bismuth  108 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 87.8 
Lead  236 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR01-1.25 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-02 
Date Analyzed: 11/28/07 Data File: 711302-02.037 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  82 60 125 
Bismuth  105 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 13.8 
Lead 89.3 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR01-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-03 
Date Analyzed: 11/28/07 Data File: 711302-03.038 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
Bismuth  104 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 3.63 
Lead 21.3 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR02-0.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-04 
Date Analyzed: 11/28/07 Data File: 711302-04.039 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  88 60 125 
Bismuth  100 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 93.3 
Lead  248 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR02-1.25 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-05 
Date Analyzed: 11/28/07 Data File: 711302-05.041 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
Bismuth  106 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 28.9 
Lead  137 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR02-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-06 
Date Analyzed: 11/28/07 Data File: 711302-06.042 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
Bismuth  103 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 6.39 
Lead 23.9 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR03-0.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-07 
Date Analyzed: 11/28/07 Data File: 711302-07.043 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  81 60 125 
Bismuth  102 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 14.0 
Lead  111 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR03-1.25 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-08 
Date Analyzed: 11/28/07 Data File: 711302-08.044 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  79 60 125 
Bismuth  100 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 8.62 
Lead 23.3 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR03-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-09 
Date Analyzed: 11/28/07 Data File: 711302-09.045 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  87 60 125 
Bismuth  111 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 3.18 
Lead 7.06 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR04-0.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-10 
Date Analyzed: 11/28/07 Data File: 711302-10.046 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  85 60 125 
Bismuth  104 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 6.16 
Lead 22.5 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR04-1.25 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-11 
Date Analyzed: 11/28/07 Data File: 711302-11.047 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
Bismuth  100 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 12.5 
Lead 28.6 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR04-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-12 
Date Analyzed: 11/28/07 Data File: 711302-12.048 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
Bismuth  102 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 28.6 
Lead 12.8 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR05-0.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-13 
Date Analyzed: 11/28/07 Data File: 711302-13.049 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  85 60 125 
Bismuth  102 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 4.42 
Lead 20.9 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR05-1.25 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-14 
Date Analyzed: 11/28/07 Data File: 711302-14.050 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  85 60 125 
Bismuth  102 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 5.07 
Lead 12.3 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR05-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-15 
Date Analyzed: 11/28/07 Data File: 711302-15.052 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
Bismuth  102 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 8.45 
Lead 8.23 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR06-0.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-16 
Date Analyzed: 11/28/07 Data File: 711302-16.053 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  89 60 125 
Bismuth  106 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.63 
Lead 21.0 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR06-1.25 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-17 
Date Analyzed: 11/28/07 Data File: 711302-17.054 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  88 60 125 
Bismuth  105 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 4.18 
Lead 11.8 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR06-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: 711302-18 
Date Analyzed: 11/28/07 Data File: 711302-18.055 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  88 60 125 
Bismuth  108 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 3.50 
Lead 10.3 
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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: SOU_0398-002-03_20071121 
Date Extracted: 11/27/07 Lab ID: I7-442 mb 
Date Analyzed: 11/28/07 Data File: I7-442 mb.032 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  82 60 125 
Bismuth  106 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
Lead <1 
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Date of Report:  12/05/07 
Date Received:  11/21/07 
Project:  SOU_0398-002-03_20071121, F&BI 711302 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  711302-01  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 87.8 92.2  5 0-20 
Lead mg/kg (ppm)  236  235  0 0-20 
 
 
Laboratory Code:  711302-01  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10 87.8  282 b 50-150 
Lead mg/kg (ppm) 50  236  116 b 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10  92 70-130 
Lead mg/kg (ppm) 50  98 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 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. 
 

fp – Compounds in the sample matrix interfered with quantitation of the analyte.  The reported 
concentration may be a false positive. 
 

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. 
 

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

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

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

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

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

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

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

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

y - The pattern of peaks present is not indicative of motor oil. 
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December 12, 2007 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on November 21, 2007 
from the SOU_0398-002-03_20071121, F&BI 711309 project.  There are 33 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:  Erin Rothman, David Buser, Brandi Reyna, Pete Kingston 
SOU1212R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 21, 2007 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies SOU_0398-002-03_20071121, 
F&BI 711309  project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
711309-01 B30-02 
711309-02 B30-04 
711309-03 B30-07 
711309-04 B30-10 
711309-05 B30-13 
711309-06 B30-17 
711309-07 B30-20 
711309-08 B30-23 
711309-09 B30-26 
711309-10 B30-30 
711309-11 B31-02 
711309-12 B31-04 
711309-13 B31-07 
711309-14 B31-11.5 
711309-15 B31-14 
711309-16 B31-18 
711309-17 B32-02 
711309-18 B32-04 
711309-19 B32-07 
711309-20 B32-11 
711309-21 B32-15 
711309-22 B32-19 
711309-23 B33-01 
711309-24 B33-05 
711309-25 B33-09 
711309-26 B33-16 
711309-27 B33-22 
711309-28 B34-02 
711309-29 B34-05 
711309-30 B34-09 
711309-31 B34-16 
711309-32 B34-22 
 
 
All quality control requirements were acceptable.   
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B30-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-01 
Date Analyzed: 12/04/07 Data File: 711309-01.022 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  85 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.59 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B30-07 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-03 
Date Analyzed: 12/04/07 Data File: 711309-03.023 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.55 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B30-13 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-05 
Date Analyzed: 12/04/07 Data File: 711309-05.024 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  85 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 7.41 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B31-04 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-12 
Date Analyzed: 12/04/07 Data File: 711309-12.025 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.88 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B31-11.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-14 
Date Analyzed: 12/04/07 Data File: 711309-14.026 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 20.4 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B31-14 Client: Sound Environmental Strategies 
Date Received: 12/03/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-15 
Date Analyzed: 12/07/07 Data File: 711309-15.033 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  82 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.18 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B32-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-17 
Date Analyzed: 12/04/07 Data File: 711309-17.031 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  118 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B32-11 Client: Sound Environmental Strategies 
Date Received: 12/03/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-20 
Date Analyzed: 12/07/07 Data File: 711309-20.038 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  78 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 21.8 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B32-15 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-21 
Date Analyzed: 12/04/07 Data File: 711309-21.033 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  87 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 5.42 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B33-01 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-23 
Date Analyzed: 12/04/07 Data File: 711309-23.063 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 8.87 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B33-09 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-25 
Date Analyzed: 12/04/07 Data File: 711309-25.064 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  83 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.98 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B33-16 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-26 
Date Analyzed: 12/04/07 Data File: 711309-26.065 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.28 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B34-05 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-29 
Date Analyzed: 12/04/07 Data File: 711309-29.066 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  87 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B34-09 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-30 
Date Analyzed: 12/04/07 Data File: 711309-30.067 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  91 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.35 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B34-16 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: 711309-31 
Date Analyzed: 12/04/07 Data File: 711309-31.068 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.24 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 17

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: I7-454 mb 
Date Analyzed: 12/04/07 Data File: I7-454 mb.008 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  94 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
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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: SOU_0398-002-03_20071121 
Date Extracted: 12/03/07 Lab ID: I7-456 mb 
Date Analyzed: 12/04/07 Data File: I7-456 mb.060 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  85 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B30-07 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-03 1/5 
Date Analyzed: 12/07/07 Data File: 120717.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 98 50 150 
Benzo(a)anthracene-d12 82 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B30-13 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-05 1/5 
Date Analyzed: 12/07/07 Data File: 120718.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 98 50 150 
Benzo(a)anthracene-d12 80 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B31-11.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-14 1/5 
Date Analyzed: 12/07/07 Data File: 120719.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 88 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.26 
Acenaphthylene 0.011 
Acenaphthene 0.022 
Fluorene 0.039 
Phenanthrene 0.14 
Anthracene 0.023 
Fluoranthene 0.085 
Pyrene 0.089 
Benz(a)anthracene 0.028 
Chrysene 0.037 
Benzo(a)pyrene 0.043 
Benzo(b)fluoranthene 0.051 
Benzo(k)fluoranthene 0.016 
Indeno(1,2,3-cd)pyrene 0.041 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.039 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B31-14 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-15 1/5 
Date Analyzed: 12/07/07 Data File: 120703.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 97 50 150 
Benzo(a)anthracene-d12 81 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B32-11 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-20 1/5 
Date Analyzed: 12/07/07 Data File: 120704.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 92 50 150 
Benzo(a)anthracene-d12 79 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.042 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.036 
Anthracene <0.01 
Fluoranthene 0.027 
Pyrene 0.026 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene 0.010 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B32-15 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-21 1/5 
Date Analyzed: 12/07/07 Data File: 120705.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 98 50 150 
Benzo(a)anthracene-d12 84 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B33-09 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-25 1/5 
Date Analyzed: 12/07/07 Data File: 120706.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 96 50 150 
Benzo(a)anthracene-d12 82 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.010 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.029 
Anthracene <0.01 
Fluoranthene 0.011 
Pyrene 0.013 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B33-16 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-26 1/5 
Date Analyzed: 12/07/07 Data File: 120707.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 99 50 150 
Benzo(a)anthracene-d12 84 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.013 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B34-09 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-30 1/500 
Date Analyzed: 12/08/07 Data File: 120726.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 0 ds 50 150 
Benzo(a)anthracene-d12 0 ds 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 2.7 
Acenaphthylene <1 
Acenaphthene 6.0 
Fluorene  18 
Phenanthrene  120 
Anthracene  25 
Fluoranthene  78 
Pyrene  89 
Benz(a)anthracene  27 
Chrysene  31 
Benzo(a)pyrene  29 
Benzo(b)fluoranthene  29 
Benzo(k)fluoranthene 9.6 
Indeno(1,2,3-cd)pyrene  16 
Dibenz(a,h)anthracene 2.9 
Benzo(g,h,i)perylene  17 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B34-16 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 711309-31 1/5 
Date Analyzed: 12/07/07 Data File: 120708.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 93 50 150 
Benzo(a)anthracene-d12 77 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-03_20071121 
Date Extracted: 11/30/07 Lab ID: 071938mb1/5 
Date Analyzed: 12/06/07 Data File: 120605.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 86 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  12/12/07 
Date Received:  11/21/07 
Project:  SOU_0398-002-03_20071121, F&BI 711309 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  711309-15  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 1.18 1.20  2 0-20 
 
 
Laboratory Code:  711309-15  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10 1.18  109 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10  108 70-130 
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Date of Report:  12/12/07 
Date Received:  11/21/07 
Project:  SOU_0398-002-03_20071121, F&BI 711309 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  711391-10  (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Naphthalene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthylene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthene mg/kg (ppm) <0.01 <0.01 nm 
Fluorene mg/kg (ppm) <0.01 <0.01 nm 
Phenanthrene mg/kg (ppm) <0.01 <0.01 nm 
Anthracene mg/kg (ppm) <0.01 <0.01 nm 
Fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Pyrene mg/kg (ppm) <0.01 <0.01 nm 
Benz(a)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Chrysene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(b)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(k)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(a)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Dibenz(a,h)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(g,h,i)perylene mg/kg (ppm) <0.01 <0.01 nm 
 
Laboratory Code:  711391-10 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 <0.01 81 50-150 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 78 16-167 
Acenaphthene mg/kg (ppm) 0.17 <0.01 80 58-108 
Fluorene mg/kg (ppm) 0.17 <0.01 78 57-113 
Phenanthrene mg/kg (ppm) 0.17 <0.01 82 30-138 
Anthracene mg/kg (ppm) 0.17 <0.01 73 42-132 
Fluoranthene mg/kg (ppm) 0.17 <0.01 81 45-145 
Pyrene mg/kg (ppm) 0.17 <0.01 81 44-139 
Benz(a)anthracene mg/kg (ppm) 0.17 <0.01 76 17-134 
Chrysene mg/kg (ppm) 0.17 <0.01 85 10-157 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 <0.01 87 37-123 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 83 28-134 
Benzo(a)pyrene mg/kg (ppm) 0.17 <0.01 72 55-115 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 <0.01 77 61-104 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 80 69-100 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 <0.01 82 60-105 
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Date of Report:  12/12/07 
Date Received:  11/21/07 
Project:  SOU_0398-002-03_20071121, F&BI 711309 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 96 98 66-106 2 
Acenaphthylene mg/kg (ppm) 0.17 90 92 63-110 2 
Acenaphthene mg/kg (ppm) 0.17 93 95 65-108 2 
Fluorene mg/kg (ppm) 0.17 95 98 63-112 3 
Phenanthrene mg/kg (ppm) 0.17 95 96 64-107 1 
Anthracene mg/kg (ppm) 0.17 87 89 64-107 2 
Fluoranthene mg/kg (ppm) 0.17 96 96 66-113 0 
Pyrene mg/kg (ppm) 0.17 96 97 66-111 1 
Benz(a)anthracene mg/kg (ppm) 0.17 87 89 55-103 2 
Chrysene mg/kg (ppm) 0.17 97 98 59-109 1 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 97 89 53-107 9 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 99 99 61-112 0 
Benzo(a)pyrene mg/kg (ppm) 0.17 84 86 60-111 2 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 87 90 59-111 3 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 93 95 56-114 2 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 92 94 60-110 2 
 
 
Note:  The initial calibration verification result for anthracene-d10 exceeded 15% deviation. The average 
deviation for all compounds was not greater than 15%; therefore, the initial calibration is considered valid. 
 
Note:  The calibration verification result for anthracene-d10 exceeded 15% deviation. The average deviation 
for all compounds was not greater than 15%; therefore, the initial calibration is considered valid. 
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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. 
 

fp – Compounds in the sample matrix interfered with quantitation of the analyte.  The reported 
concentration may be a false positive. 
 

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. 
 

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 

Friedman & Bruya, Inc. #711310 
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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 

 
 
 
 
December 12, 2007 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on November 21, 2007 
from the SOU_0398-002-03_20071121, F&BI 711310 project.  There are 31 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:  David Buser, Erin Rothman, Brandi Reyna, Pete Kingston 
SOU1212R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 21, 2007 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies SOU_0398-002-03_20071121, 
F&BI 711310 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
711310-01 B35-02 
711310-02 B35-06 
711310-03 B35-09 
711310-04 B35-17.5 
711310-05 B36-02 
711310-06 B36-05 
711310-07 B36-07 
711310-08 B36-12 
711310-09 B36-14 
711310-10 B36-16 
711310-11 B36-17 
711310-12 B37-0.75 
711310-13 B37-02.5 
711310-14 B37-09 
711310-15 B37-12 
711310-16 B37-16 
711310-17 B37-17 
711310-18 B38-02 
711310-19 B38-07 
711310-20 B38-12 
711310-21 B38-15 
711310-22 B38-18 
711310-23 B38-21 
711310-24 B39-03 
711310-25 B39-05.5 
711310-26 B39-10.5 
711310-27 B39-14 
711310-28 B39-17 
711310-29 B40-03 
711310-30 B40-04.5 
711310-31 B40-05.25 
711310-32 B40-06 
711310-33 B40-11.5 
711310-34 B40-17 
 
 
All quality control requirements were acceptable.   
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B35-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-01 
Date Analyzed: 12/07/07 Data File: 711310-01.067 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.73 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B35-09 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-03 
Date Analyzed: 12/07/07 Data File: 711310-03.068 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.82 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B35-17.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-04 
Date Analyzed: 12/07/07 Data File: 711310-04.069 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  79 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 7.80 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B36-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-05 
Date Analyzed: 12/07/07 Data File: 711310-05.072 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  79 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 16.9 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B36-07 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-07 
Date Analyzed: 12/07/07 Data File: 711310-07.074 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  73 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 7.94 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B36-14 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-09 
Date Analyzed: 12/07/07 Data File: 711310-09.075 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  77 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 3.27 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B37-0.75 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-12 
Date Analyzed: 12/07/07 Data File: 711310-12.076 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  76 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 15.2 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B37-02.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-13 
Date Analyzed: 12/07/07 Data File: 711310-13.077 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  76 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.52 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B37-12 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-15 
Date Analyzed: 12/07/07 Data File: 711310-15.078 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 4.11 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B38-02 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-18 
Date Analyzed: 12/07/07 Data File: 711310-18.081 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  82 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 3.77 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B38-07 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-19 
Date Analyzed: 12/07/07 Data File: 711310-19.082 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 7.51 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B38-12 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-20 
Date Analyzed: 12/07/07 Data File: 711310-20.083 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  74 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 3.86 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B39-05.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-25 
Date Analyzed: 12/07/07 Data File: 711310-25.085 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  74 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 10.0 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B39-10.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-26 
Date Analyzed: 12/07/07 Data File: 711310-26.086 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  75 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.14 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B40-05.25 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-31 
Date Analyzed: 12/07/07 Data File: 711310-31.087 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  76 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.24 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B40-11.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: 711310-33 
Date Analyzed: 12/07/07 Data File: 711310-33.088 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  75 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.74 
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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: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: I7-461 mb 
Date Analyzed: 12/07/07 Data File: I7-461 mb.044 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  75 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
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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: SOU_0398-002-03_20071121 
Date Extracted: 12/07/07 Lab ID: I7-462 mb 
Date Analyzed: 12/07/07 Data File: I7-462 mb.070 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  75 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 20

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B38-07 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/29/07 Lab ID: 711310-19 1/5 
Date Analyzed: 12/06/07 Data File: 120531.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 108 50 150 
Benzo(a)anthracene-d12 90 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.019 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.039 
Anthracene <0.01 
Fluoranthene 0.052 
Pyrene 0.057 
Benz(a)anthracene 0.023 
Chrysene 0.030 
Benzo(a)pyrene 0.031 
Benzo(b)fluoranthene 0.033 
Benzo(k)fluoranthene 0.012 
Indeno(1,2,3-cd)pyrene 0.026 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.027 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B38-12 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/29/07 Lab ID: 711310-20 1/5 
Date Analyzed: 12/06/07 Data File: 120532.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 95 50 150 
Benzo(a)anthracene-d12 73 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.16 
Acenaphthylene 0.021 
Acenaphthene 0.011 
Fluorene 0.015 
Phenanthrene 0.060 
Anthracene 0.010 
Fluoranthene 0.043 
Pyrene 0.046 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B39-05.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/29/07 Lab ID: 711310-25 1/5 
Date Analyzed: 12/06/07 Data File: 120533.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 88 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.035 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.033 
Anthracene <0.01 
Fluoranthene 0.054 
Pyrene 0.052 
Benz(a)anthracene 0.022 
Chrysene 0.027 
Benzo(a)pyrene 0.022 
Benzo(b)fluoranthene 0.032 
Benzo(k)fluoranthene 0.012 
Indeno(1,2,3-cd)pyrene 0.019 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.020 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B39-10.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/29/07 Lab ID: 711310-26 1/5 
Date Analyzed: 12/06/07 Data File: 120534.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 104 50 150 
Benzo(a)anthracene-d12 87 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B40-05.25 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/29/07 Lab ID: 711310-31 1/500 
Date Analyzed: 12/06/07 Data File: 120536.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 0 ds 50 150 
Benzo(a)anthracene-d12 0 ds 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene  28 
Acenaphthylene <1 
Acenaphthene 5.6 
Fluorene  10 
Phenanthrene  40 
Anthracene 8.6 
Fluoranthene  18 
Pyrene  20 
Benz(a)anthracene 5.7 
Chrysene 6.5 
Benzo(a)pyrene 5.4 
Benzo(b)fluoranthene 4.4 
Benzo(k)fluoranthene 2.0 
Indeno(1,2,3-cd)pyrene 3.1 
Dibenz(a,h)anthracene <1 
Benzo(g,h,i)perylene 2.9 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B40-11.5 Client: Sound Environmental Strategies 
Date Received: 11/21/07 Project: SOU_0398-002-03_20071121 
Date Extracted: 11/29/07 Lab ID: 711310-33 1/5 
Date Analyzed: 12/06/07 Data File: 120535.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 83 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.074 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene 0.017 
Phenanthrene 0.062 
Anthracene 0.011 
Fluoranthene 0.026 
Pyrene 0.030 
Benz(a)anthracene 0.011 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-03_20071121 
Date Extracted: 11/29/07 Lab ID: 07-1928mb2 1/5 
Date Analyzed: 12/06/07 Data File: 120530.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 111 50 150 
Benzo(a)anthracene-d12 90 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  12/12/07 
Date Received:  11/21/07 
Project:  SOU_0398-002-03_20071121, F&BI 711310 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  711396-02  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 4.37 4.20  4 0-20 
 
 
Laboratory Code:  711396-02  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10 4.37  93 b 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10  97 70-130 
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Date of Report:  12/12/07 
Date Received:  11/21/07 
Project:  SOU_0398-002-03_20071121, F&BI 711310 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  711310-15  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 4.11 5.12  22 a 0-20 
 
 
Laboratory Code:  711310-15  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10 4.11  96 b 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10  112 70-130 
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Date of Report:  12/12/07 
Date Received:  11/21/07 
Project:  SOU_0398-002-03_20071121, F&BI 711310 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  711364-03 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Naphthalene mg/kg (ppm) 0.012 <0.01 nm 
Acenaphthylene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthene mg/kg (ppm) <0.01 <0.01 nm 
Fluorene mg/kg (ppm) <0.01 <0.01 nm 
Phenanthrene mg/kg (ppm) 0.022 0.011 67 h 
Anthracene mg/kg (ppm) <0.01 <0.01 nm 
Fluoranthene mg/kg (ppm) 0.041 0.017 83 h 
Pyrene mg/kg (ppm) 0.046 0.019 83 h 
Benz(a)anthracene mg/kg (ppm) 0.039 0.018 74 h 
Chrysene mg/kg (ppm) 0.056 0.024 80 h 
Benzo(b)fluoranthene mg/kg (ppm) 0.082 0.031 90 h 
Benzo(k)fluoranthene mg/kg (ppm) 0.046 0.019 83 h 
Benzo(a)pyrene mg/kg (ppm) 0.079 0.030 90 h 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.079 0.032 85 h 
Dibenz(a,h)anthracene mg/kg (ppm) 0.014 <0.01 nm 
Benzo(g,h,i)perylene mg/kg (ppm) 0.068 0.028 83 h 
 
Laboratory Code:  711364-03 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 0.012 88 50-150 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 89 16-167 
Acenaphthene mg/kg (ppm) 0.17 <0.01 84 58-108 
Fluorene mg/kg (ppm) 0.17 <0.01 87 57-113 
Phenanthrene mg/kg (ppm) 0.17 0.022 81 30-138 
Anthracene mg/kg (ppm) 0.17 <0.01 103 42-132 
Fluoranthene mg/kg (ppm) 0.17 0.041 98  45-145 
Pyrene mg/kg (ppm) 0.17 0.046 93  44-139 
Benz(a)anthracene mg/kg (ppm) 0.17 0.039 69  17-134 
Chrysene mg/kg (ppm) 0.17 0.056 85  10-157 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 0.082 50  37-123 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 0.046 97  28-134 
Benzo(a)pyrene mg/kg (ppm) 0.17 0.079 75  55-115 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 0.079 97  61-104 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 0.014 89 69-100 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 0.068 75  60-105 
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Date of Report:  12/12/07 
Date Received:  11/21/07 
Project:  SOU_0398-002-03_20071121, F&BI 711310 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 91 93 66-106 2 
Acenaphthylene mg/kg (ppm) 0.17 89 91 63-110 2 
Acenaphthene mg/kg (ppm) 0.17 90 91 65-108 1 
Fluorene mg/kg (ppm) 0.17 92 93 63-112 1 
Phenanthrene mg/kg (ppm) 0.17 91 93 64-107 2 
Anthracene mg/kg (ppm) 0.17 84 84 64-107 0 
Fluoranthene mg/kg (ppm) 0.17 93 95 66-113 2 
Pyrene mg/kg (ppm) 0.17 93 95 66-111 2 
Benz(a)anthracene mg/kg (ppm) 0.17 86 87 55-103 1 
Chrysene mg/kg (ppm) 0.17 93 94 59-109 1 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 95 97 53-107 2 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 93 94 61-112 1 
Benzo(a)pyrene mg/kg (ppm) 0.17 81 82 60-111 1 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 87 86 59-111 1 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 90 91 56-114 1 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 89 90 60-110 1 
 
 
Note:  The initial calibration verification result for anthracene-d10 exceeded 15% deviation. The average 
deviation for all compounds was not greater than 15%; therefore, the initial calibration is considered valid.   
 
Note:  The calibration verification result for anthracene-d10 exceeded 15% deviation. The average deviation 
for all compounds was not greater than 15%; therefore, the initial calibration is considered valid.   
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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. 
 

fp – Compounds in the sample matrix interfered with quantitation of the analyte.  The reported 
concentration may be a false positive. 
 

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. 
 

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 

Friedman & Bruya, Inc. #711323 
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Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
December 12, 2007 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on November 26, 2007 
from the SOU_0398-002-03_20071126, F&BI 711323 project.  There are 47 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:  David Buser, Erin Rothman, Brandi Reyna, Pete Kingston 
SOU1212R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 26, 2007 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies  SOU_0398-002-03_20071126, 
F&BI 711323 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
711323-01 B41-01 
711323-02 B41-03 
711323-03 B41-07 
711323-04 B41-11 
711323-05 B41-15 
711323-06 B41-18 
711323-07 B41-22 
711323-08 B42-01 
711323-09 B42-03 
711323-10 B42-06 
711323-11 B42-09 
711323-12 B42-12.5 
711323-13 B42-16 
711323-14 B42-19 
711323-15 B43-01 
711323-16 B43-03 
711323-17 B43-07 
711323-18 B43-10 
711323-19 B43-13 
711323-20 B43-17 
711323-21 B43-20 
711323-22 B43-23 
711323-23 B44-01 
711323-24 B44-03 
711323-25 B44-07 
711323-26 B44-11 
711323-27 B44-16 
711323-28 B44-19 
711323-29 B44-22 
711323-30 B45-01 
711323-31 B45-03 
711323-32 B45-07 
711323-33 B45-09 
711323-34 B45-11.5 
711323-35 B45-15 
711323-36 B45-19 
711323-37 B45-22 
711323-38 RR07-0.5 
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CASE NARRATIVE (continued) 
 
Laboratory ID Sound Environmental Strategies 
711323-39 RR07-01.25 
711323-40 RR07-02 
711323-41 RR08-0.5 
711323-42 RR08-01.25 
711323-43 RR08-02 
711323-44 RR09-0.5 
711323-45 RR09-01.25 
711323-46 RR09-02 
711323-47 RR10-0.5 
711323-48 RR10-01.5 
711323-49 RR10-02.0 
 
 
 
All quality control requirements were acceptable.   
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B41-01 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-01 
Date Analyzed: 12/07/07 Data File: 711323-01.089 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 9.17 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B41-03 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-02 
Date Analyzed: 12/07/07 Data File: 711323-02.090 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  73 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 5.10 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B41-18 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-06 
Date Analyzed: 12/07/07 Data File: 711323-06.091 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  73 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B42-06 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-10 
Date Analyzed: 12/07/07 Data File: 711323-10.092 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  79 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B42-12.5 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-12 
Date Analyzed: 12/07/07 Data File: 711323-12.093 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  77 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 5.11 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B43-01 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-15 
Date Analyzed: 12/07/07 Data File: 711323-15.094 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  74 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 7.95 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B43-10 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-18 
Date Analyzed: 12/07/07 Data File: 711323-18.096 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.12 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 10

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B43-17 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-20 
Date Analyzed: 12/07/07 Data File: 711323-02.099 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 66.0 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 11

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B44-01 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-23 
Date Analyzed: 12/07/07 Data File: 711323-23.100 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  74 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 45.4 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 12

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B44-11 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-26 
Date Analyzed: 12/07/07 Data File: 711323-26.101 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  70 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.02 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 13

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B44-16 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-27 
Date Analyzed: 12/07/07 Data File: 711323-27.104 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B45-01 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-30 
Date Analyzed: 12/07/07 Data File: 711323-30.105 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  71 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 8.12 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 15

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B45-11.5 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-34 
Date Analyzed: 12/07/07 Data File: 711323-34.107 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  75 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 10.4 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B45-15 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-35 
Date Analyzed: 12/07/07 Data File: 711323-35.108 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  75 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 12.9 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 17

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR07-0.5 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-38 
Date Analyzed: 12/07/07 Data File: 711323-38.109 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  74 60 125 
Bismuth  102 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 5.00 
Lead 57.1 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR07-01.25 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-39 
Date Analyzed: 12/07/07 Data File: 711323-39.110 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  71 60 125 
Bismuth  96 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 5.95 
Lead  157 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR07-02 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-40 
Date Analyzed: 12/07/07 Data File: 711323-40.111 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  73 60 125 
Bismuth  98 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 3.49 
Lead 9.58 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR08-0.5 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-41 
Date Analyzed: 12/07/07 Data File: 711323-41.112 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
Bismuth  94 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.10 
Lead 52.7 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR08-01.25 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-42 
Date Analyzed: 12/07/07 Data File: 711323-42.113 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  70 60 125 
Bismuth  96 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.62 
Lead 9.26 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR08-02 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-43 
Date Analyzed: 12/07/07 Data File: 711323-43.114 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
Bismuth  96 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.49 
Lead 10.1 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 23

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR09-0.5 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-44 
Date Analyzed: 12/07/07 Data File: 711323-44.115 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  70 60 125 
Bismuth  92 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.32 
Lead 3.50 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 24

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR09-01.25 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-45 
Date Analyzed: 12/07/07 Data File: 711323-45.116 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
Bismuth  95 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 12.9 
Lead  103 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 25

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR09-02 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-46 
Date Analyzed: 12/07/07 Data File: 711323-46.118 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  74 60 125 
Bismuth  101 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 8.09 
Lead  110 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 26

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR10-0.5 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-47 
Date Analyzed: 12/07/07 Data File: 711323-47.119 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
Bismuth  94 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 32.2 
Lead  276 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 27

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR09-02 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-48 
Date Analyzed: 12/07/07 Data File: 711323-48.120 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  70 60 125 
Bismuth  92 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.52 
Lead  28.9 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 28

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: RR10-0.5 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: 711323-49 
Date Analyzed: 12/07/07 Data File: 711323-49.121 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
Bismuth  97 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic  2.20 
Lead  11.4 
 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 29

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: I7-462 mb 
Date Analyzed: 12/07/07 Data File: I7-462 mb.070 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  75 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 30

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: SOU_0398-002-03_20071126 
Date Extracted: 12/07/07 Lab ID: I7-463 mb 
Date Analyzed: 12/07/07 Data File: I7-463 mb.097 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  75 60 125 
Bismuth 98 60 125 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
Lead <1 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 31

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B41-03 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-02 1/5 
Date Analyzed: 12/06/07 Data File: 120614.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 111 50 150 
Benzo(a)anthracene-d12 79 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 32

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B41-18 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-06 1/5 
Date Analyzed: 12/06/07 Data File: 120615.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 107 50 150 
Benzo(a)anthracene-d12 76 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 33

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B42-01 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-08 1/50 
Date Analyzed: 12/11/07 Data File: 121122.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 288 ds 50 150 
Benzo(a)anthracene-d12 110 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene 0.41 
Anthracene 0.11 
Fluoranthene 0.36 
Pyrene 0.46 
Benz(a)anthracene 0.20 
Chrysene 0.27 
Benzo(a)pyrene 0.27 
Benzo(b)fluoranthene 0.34 
Benzo(k)fluoranthene 0.12 
Indeno(1,2,3-cd)pyrene 0.35 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene 0.28 
 
 
 
 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 34

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B42-06 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-10 1/5 
Date Analyzed: 12/06/07 Data File: 120618.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 121 50 150 
Benzo(a)anthracene-d12 66 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 35

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B42-12.5 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-12 1/5 
Date Analyzed: 12/06/07 Data File: 120619.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 113 50 150 
Benzo(a)anthracene-d12 77 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 36

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B43-10 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-18 1/5 
Date Analyzed: 12/06/07 Data File: 120620.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 112 50 150 
Benzo(a)anthracene-d12 70 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 37

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B43-17 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-20 1/5 
Date Analyzed: 12/07/07 Data File: 120621.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 120 50 150 
Benzo(a)anthracene-d12 76 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.020 
Anthracene <0.01 
Fluoranthene 0.012 
Pyrene 0.014 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 38

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B44-11 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-26 1/5 
Date Analyzed: 12/07/07 Data File: 120710.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 106 50 150 
Benzo(a)anthracene-d12 87 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 39

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B44-16 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-27 1/5 
Date Analyzed: 12/07/07 Data File: 120714.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 83 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B45-11.5 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-34 1/5 
Date Analyzed: 12/07/07 Data File: 120716.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 104 50 150 
Benzo(a)anthracene-d12 90 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.034 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene 0.014 
Phenanthrene 0.090 
Anthracene 0.018 
Fluoranthene 0.10 
Pyrene 0.12 
Benz(a)anthracene 0.041 
Chrysene 0.047 
Benzo(a)pyrene 0.044 
Benzo(b)fluoranthene 0.044 
Benzo(k)fluoranthene 0.014 
Indeno(1,2,3-cd)pyrene 0.027 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.029 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B45-15 Client: Sound Environmental Strategies  
Date Received: 11/26/07 Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 711323-35 1/5 
Date Analyzed: 12/07/07 Data File: 120715.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 97 50 150 
Benzo(a)anthracene-d12 77 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: SOU_0398-002-03_20071126 
Date Extracted: 12/03/07 Lab ID: 071951 mb 1/5 
Date Analyzed: 12/05/07 Data File: 120432.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 82 50 150 
Benzo(a)anthracene-d12 91 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  12/12/07 
Date Received:  11/26/07 
Project:  SOU_0398-002-03_20071126, F&BI 711323 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  711310-15  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 4.11 5.12  22 a 0-20 
 
 
Laboratory Code:  711310-15  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10 4.11  96 b 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10  112 70-130 
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Date of Report:  12/12/07 
Date Received:  11/26/07 
Project:  SOU_0398-002-03_20071126, F&BI 711323 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  711323-26  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 2.02 1.85  9 0-20 
Lead mg/kg (ppm) 1.03 <1 nm 0-20 
 
 
Laboratory Code:  711323-26  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10 2.02  108 b 50-150 
Lead mg/kg (ppm) 50 1.03  102 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10  115 70-130 
Lead mg/kg (ppm) 50  105 70-130 
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Date of Report:  12/12/07 
Date Received:  11/26/07 
Project:  SOU_0398-002-03_20071126, F&BI 711323 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  711323-06  (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Naphthalene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthylene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthene mg/kg (ppm) <0.01 <0.01 nm 
Fluorene mg/kg (ppm) <0.01 <0.01 nm 
Phenanthrene mg/kg (ppm) <0.01 <0.01 nm 
Anthracene mg/kg (ppm) <0.01 <0.01 nm 
Fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Pyrene mg/kg (ppm) <0.01 <0.01 nm 
Benz(a)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Chrysene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(b)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(k)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(a)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Dibenz(a,h)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(g,h,i)perylene mg/kg (ppm) <0.01 <0.01 nm 
 
Laboratory Code:  711323-06 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 <0.01 88 50-150 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 83 16-167 
Acenaphthene mg/kg (ppm) 0.17 <0.01 85 58-108 
Fluorene mg/kg (ppm) 0.17 <0.01 86 57-113 
Phenanthrene mg/kg (ppm) 0.17 <0.01 85 30-138 
Anthracene mg/kg (ppm) 0.17 <0.01 85 42-132 
Fluoranthene mg/kg (ppm) 0.17 <0.01 85 45-145 
Pyrene mg/kg (ppm) 0.17 <0.01 85 44-139 
Benz(a)anthracene mg/kg (ppm) 0.17 <0.01 75 17-134 
Chrysene mg/kg (ppm) 0.17 <0.01 86 10-157 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 <0.01 76 37-123 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 86 28-134 
Benzo(a)pyrene mg/kg (ppm) 0.17 <0.01 79 55-115 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 <0.01 100 61-104 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 79 69-100 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 <0.01 78 60-105 
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Date of Report:  12/12/07 
Date Received:  11/26/07 
Project:  SOU_0398-002-03_20071126, F&BI 711323 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 90 92 66-106 2 
Acenaphthylene mg/kg (ppm) 0.17 100 103 63-110 3 
Acenaphthene mg/kg (ppm) 0.17 90 92 65-108 2 
Fluorene mg/kg (ppm) 0.17 92 91 63-112 1 
Phenanthrene mg/kg (ppm) 0.17 90 90 64-107 0 
Anthracene mg/kg (ppm) 0.17 77 81 64-107 5 
Fluoranthene mg/kg (ppm) 0.17 88 95 66-113 8 
Pyrene mg/kg (ppm) 0.17 88 95 66-111 8 
Benz(a)anthracene mg/kg (ppm) 0.17 89 93 55-103 4 
Chrysene mg/kg (ppm) 0.17 93 94 59-109 1 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 91 90 53-107 1 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 101 101 61-112 0 
Benzo(a)pyrene mg/kg (ppm) 0.17 91 94 60-111 3 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 78 78 59-111 0 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 76 77 56-114 1 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 78 78 60-110 0 
 

Note:  The initial calibration verification result for anthracene-d10 exceeded 15% deviation. The average 
deviation for all compounds was not greater than 15%; therefore, the initial calibration is considered 
valid.   

 
Note:  The calibration verification result for anthracene-d10 exceeded 15% deviation. The average deviation 
for all compounds was not greater than 15%; therefore, the initial calibration is considered valid.   
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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. 
 

fp – Compounds in the sample matrix interfered with quantitation of the analyte.  The reported 
concentration may be a false positive. 
 

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. 
 

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 

Friedman & Bruya, Inc. # 711391 
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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 

 
 
 
 
December 12, 2007 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on November 29, 2007 
from the SOU_0398-002-03_20071129, F&BI 711391 project.  There are 29 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:  Erin Rothman, David Buser, Brandi Reyna, Pete Kingston 
SOU1212R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 29, 2007 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies SOU_0398-002-03_20071129, 
F&BI 711391 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
711391-01 B46-05 
711391-02 B46-08 
711391-03 B46-10.5 
711391-04 B46-13 
711391-05 B46-16 
711391-06 B47-05.5 
711391-07 B47-08 
711391-08 B47-11.5 
711391-09 B47-13 
711391-10 B47-16 
711391-11 B48-06 
711391-12 B48-08 
711391-13 B48-10 
711391-14 B48-15 
711391-15 B48-17.5 
711391-16 B48-20.5 
711391-17 B49-05.5 
711391-18 B49-08.5 
711391-19 B49-10.5 
711391-20 B49-15.5 
 
 
 
All quality control requirements were acceptable.   
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Date of Report:  12/12/07 
Date Received:  11/29/07 
Project:  SOU_0398-002-03_20071129, F&BI 711391 
Date Extracted:  11/30/07 
Date Analyzed:  11/30/07 
 

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 50-150)  
 
B49-10.5 3 92 
711391-19 

 
 
Method Blank <2 109 
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Date of Report:  12/12/07 
Date Received:  11/29/07 
Project:  SOU_0398-002-03_20071129, F&BI 711391 
Date Extracted:  11/30/07 
Date Analyzed:  12/01/07 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 67-127) 
 
B49-10.5 <50  <250  86 
711391-19 

  
 
Method Blank <50 <250 91 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B46-05 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: 711391-01 
Date Analyzed: 12/04/07 Data File: 711391-01.050 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.00 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B46-08 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: 711391-02 
Date Analyzed: 12/04/07 Data File: 711391-02.052 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 6.98 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B47-05.5 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: 711391-06 
Date Analyzed: 12/04/07 Data File: 711391-06.053 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  90 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.14 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B47-11.5 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: 711391-08 
Date Analyzed: 12/04/07 Data File: 711391-08.054 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  83 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 13.4 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B47-16 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: 711391-10 
Date Analyzed: 12/04/07 Data File: 711391-10.055 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.04 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B48-06 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: 711391-11 
Date Analyzed: 12/04/07 Data File: 711391-11.056 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  85 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.59 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B48-15 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: 711391-14 
Date Analyzed: 12/04/07 Data File: 711391-14.057 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.68 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B49-05.5 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: 711391-17 
Date Analyzed: 12/04/07 Data File: 711391-17.058 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  91 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 6.66 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B49-10.5 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: 711391-19 
Date Analyzed: 12/04/07 Data File: 711391-19.059 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  84 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 2.28 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Sound Environmental Strategies 
Date Received: NA Project: SOU_0398-002-03_20071129 
Date Extracted: 12/03/07 Lab ID: I7-453 mb 
Date Analyzed: 12/04/07 Data File: I7-453 mb.034 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  87 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: B49-10.5 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 11/29/07 Lab ID: 711391-19 
Date Analyzed: 11/30/07 Data File: 113006.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 136 32 147 
1,2-Dichloroethane-d4 146 35 150 
Toluene-d8 138 35 149 
4-Bromofluorobenzene 160 15 196 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 Tetrachloroethene <0.025 
Chloromethane <0.05 Dibromochloromethane <0.05 
Vinyl chloride <0.05 1,2-Dibromoethane (EDB) <0.05 
Bromomethane <0.5 Chlorobenzene <0.05 
Chloroethane <0.5 Ethylbenzene <0.05 
Trichlorofluoromethane <0.5 1,1,1,2-Tetrachloroethane <0.05 
Acetone <0.5 m,p-Xylene <0.1 
1,1-Dichloroethene <0.05 o-Xylene <0.05 
Methylene chloride <0.5 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon Tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.05 
Toluene <0.05 1,2,4-Trichlorobenzene <0.1 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.1 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.1 
1,3-Dichloropropane <0.05 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-03_20071129 
Date Extracted: 11/29/07 Lab ID: 071894 mb 
Date Analyzed: 11/30/07 Data File: 112927.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 122 32 147 
1,2-Dichloroethane-d4 127 35 150 
Toluene-d8 125 35 149 
4-Bromofluorobenzene 141 15 196 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 Tetrachloroethene <0.025 
Chloromethane <0.05 Dibromochloromethane <0.05 
Vinyl chloride <0.05 1,2-Dibromoethane (EDB) <0.05 
Bromomethane <0.5 Chlorobenzene <0.05 
Chloroethane <0.5 Ethylbenzene <0.05 
Trichlorofluoromethane <0.5 1,1,1,2-Tetrachloroethane <0.05 
Acetone <0.5 m,p-Xylene <0.1 
1,1-Dichloroethene <0.05 o-Xylene <0.05 
Methylene chloride <0.5 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon Tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.05 
Toluene <0.05 1,2,4-Trichlorobenzene <0.1 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.1 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.1 
1,3-Dichloropropane <0.05 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B46-05 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 11/30/07 Lab ID: 711391-01 1/5 
Date Analyzed: 12/07/07 Data File: 120709.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 146 50 150 
Benzo(a)anthracene-d12 135 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.067 
Acenaphthylene <0.01 
Acenaphthene 0.15 
Fluorene 0.23 
Phenanthrene 0.70 
Anthracene 0.094 
Fluoranthene 0.25 
Pyrene 0.29 
Benz(a)anthracene 0.074 
Chrysene 0.081 
Benzo(a)pyrene 0.078 
Benzo(b)fluoranthene 0.078 
Benzo(k)fluoranthene 0.028 
Indeno(1,2,3-cd)pyrene 0.048 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.050 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B46-08 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 11/30/07 Lab ID: 711391-02 1/5 
Date Analyzed: 12/07/07 Data File: 120720.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 148 50 150 
Benzo(a)anthracene-d12 131 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.012 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene 0.021 
Phenanthrene 0.044 
Anthracene <0.01 
Fluoranthene 0.014 
Pyrene 0.017 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B47-11.5 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 11/30/07 Lab ID: 711391-08 1/5 
Date Analyzed: 12/07/07 Data File: 120721.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 131 50 150 
Benzo(a)anthracene-d12 123 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.36 
Acenaphthylene 0.040 
Acenaphthene 0.020 
Fluorene 0.055 
Phenanthrene 0.45 
Anthracene 0.094 
Fluoranthene 0.58 
Pyrene 0.66 
Benz(a)anthracene 0.26 
Chrysene 0.32 
Benzo(a)pyrene 0.42 
Benzo(b)fluoranthene 0.44 
Benzo(k)fluoranthene 0.14 
Indeno(1,2,3-cd)pyrene 0.29 
Dibenz(a,h)anthracene 0.054 
Benzo(g,h,i)perylene 0.27 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B47-16 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 11/30/07 Lab ID: 711391-10 1/5 
Date Analyzed: 12/07/07 Data File: 120722.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 96 50 150 
Benzo(a)anthracene-d12 85 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B48-15 Client: Sound Environmental Strategies 
Date Received: 11/29/07 Project: SOU_0398-002-03_20071129 
Date Extracted: 11/30/07 Lab ID: 711391-14 1/5 
Date Analyzed: 12/08/07 Data File: 120725.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 99 50 150 
Benzo(a)anthracene-d12 81 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.025 
Anthracene <0.01 
Fluoranthene 0.013 
Pyrene 0.015 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-03_20071129 
Date Extracted: 11/30/07 Lab ID: 071938mb1/5 
Date Analyzed: 12/06/07 Data File: 120605.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 86 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  12/12/07 
Date Received:  11/29/07 
Project:  SOU_0398-002-03_20071129, F&BI 711391 

 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 
USING METHOD NWTPH-Gx  

 
 
Laboratory Code:  711269-10 (Duplicate)
 
 
Analyte 

 
Reporting Units

 
Sample  
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Gasoline mg/kg (ppm) 36 37 3 
 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting Units

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline mg/kg (ppm) 20 88 70-130 
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Date of Report:  12/12/07 
Date Received:  11/29/07 
Project:  SOU_0398-002-03_20071129, F&BI 711391 
 

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL 
SAMPLES 

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

 
 
 
Laboratory Code:  711363-06 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

Percent 
Recovery MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 89 91 69-125 2 
 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting Units

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 101 70-127 
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Date of Report:  12/12/07 
Date Received:  11/29/07 
Project:  SOU_0398-002-03_20071129, F&BI 711391 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  711287-02  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 2.07 2.89  33 a 0-20 
 
 
Laboratory Code:  711287-02  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10 2.07  114 b 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10  118 70-130 
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Date of Report:  12/12/07 
Date Received:  11/29/07 
Project:  SOU_0398-002-03_20071129, F&BI 711391 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260B 
 
Laboratory Code:  711391-19 (Duplicate) 
 
 
Analyte 

 
Reporting  

Units 

 
Sample Result 

 
Duplicate Result 

Relative Percent 
Difference 
(Limit 20)  

Dichlorodifluoromethane mg/kg (ppm) <0.05 <0.05 nm 
Chloromethane mg/kg (ppm) <0.05 <0.05 nm 
Vinyl chloride mg/kg (ppm) <0.05 <0.05 nm 
Bromomethane mg/kg (ppm) <0.5 <0.5 nm 
Chloroethane mg/kg (ppm) <0.5 <0.5 nm 
Trichlorofluoromethane mg/kg (ppm) <0.5 <0.5 nm 
Acetone mg/kg (ppm) <0.5 <0.5 nm 
1,1-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
Methylene chloride mg/kg (ppm) <0.5 <0.5 nm 
trans-1,2-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
1,1-Dichloroethane mg/kg (ppm) <0.05 <0.05 nm 
2,2-Dichloropropane mg/kg (ppm) <0.05 <0.05 nm 
cis-1,2-Dichloroethene mg/kg (ppm) <0.05 <0.05 nm 
Chloroform mg/kg (ppm) <0.05 <0.05 nm 
2-Butanone (MEK)  mg/kg (ppm) <0.5 <0.5 nm 
1,2-Dichloroethane (EDC) mg/kg (ppm) <0.05 <0.05 nm 
1,1,1-Trichloroethane mg/kg (ppm) <0.05 <0.05 nm 
1,1-Dichloropropene mg/kg (ppm) <0.05 <0.05 nm 
Carbon Tetrachloride mg/kg (ppm) <0.05 <0.05 nm 
Benzene mg/kg (ppm) <0.03 <0.03 nm 
Trichloroethene mg/kg (ppm) <0.03 <0.03 nm 
1,2-Dichloropropane mg/kg (ppm) <0.05 <0.05 nm 
Bromodichloromethane mg/kg (ppm) <0.05 <0.05 nm 
Dibromomethane mg/kg (ppm) <0.05 <0.05 nm 
4-Methyl -2-pentanone mg/kg (ppm) <0.5 <0.5 nm 
cis-1,3-Dichloropropene mg/kg (ppm) <0.05 <0.05 nm 
Toluene mg/kg (ppm) <0.05 <0.05 nm 
trans-1,3-Dichloropropene mg/kg (ppm) <0.05 <0.05 nm 
1,1,2-Trichloroethane mg/kg (ppm) <0.05 <0.05 nm 
2-Hexanone mg/kg (ppm) <0.5 <0.5 nm 
1,3-Dichloropropane mg/kg (ppm) <0.05 <0.05 nm 
Tetrachloroethene mg/kg (ppm) <0.025 <0.025 nm 
Dibromochloromethane mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dibromoethane (EDB) mg/kg (ppm) <0.05 <0.05 nm 
Chlorobenzene mg/kg (ppm) <0.05 <0.05 nm 
Ethylbenzene mg/kg (ppm) <0.05 <0.05 nm 
1,1,1,2-Tetrachloroethane 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 
Styrene mg/kg (ppm) <0.05 <0.05 nm 
Isopropylbenzene mg/kg (ppm) <0.05 <0.05 nm 
Bromoform mg/kg (ppm) <0.05 <0.05 nm 
n-Propylbenzene mg/kg (ppm) <0.05 <0.05 nm 
Bromobenzene mg/kg (ppm) <0.05 <0.05 nm 
1,3,5-Trimethylbenzene mg/kg (ppm) <0.05 <0.05 nm 
1,1,2,2-Tetrachloroethane mg/kg (ppm) <0.05 <0.05 nm 
1,2,3-Trichloropropane mg/kg (ppm) <0.05 <0.05 nm 
2-Chlorotoluene mg/kg (ppm) <0.05 <0.05 nm 
4-Chlorotoluene mg/kg (ppm) <0.05 <0.05 nm 
tert-Butylbenzene mg/kg (ppm) <0.05 <0.05 nm 
1,2,4-Trimethylbenzene mg/kg (ppm) <0.05 <0.05 nm 
sec-Butylbenzene mg/kg (ppm) <0.05 <0.05 nm 
p-Isopropyltoluene mg/kg (ppm) <0.05 <0.05 nm 
1,3-Dichlorobenzene mg/kg (ppm) <0.05 <0.05 nm 
1,4-Dichlorobenzene mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dichlorobenzene mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dibromo-3-chloropropane mg/kg (ppm) <0.05 <0.05 nm 
1,2,4-Trichlorobenzene mg/kg (ppm) <0.1 <0.1 nm 
Hexachlorobutadiene mg/kg (ppm) <0.1 <0.1 nm 
Naphthalene mg/kg (ppm) <0.05 <0.05 nm 
1,2,3-Trichlorobenzene mg/kg (ppm) <0.1 <0.1 nm 
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Date of Report:  12/12/07 
Date Received:  11/29/07 
Project:  SOU_0398-002-03_20071129, F&BI 711391 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260B 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 89  94  29-163 5 
Chloromethane mg/kg (ppm) 2.5 83  84  28-147 1 
Vinyl chloride mg/kg (ppm) 2.5 92  94  38-143 2 
Bromomethane mg/kg (ppm) 2.5 97  95  32-163 2 
Chloroethane mg/kg (ppm) 2.5 110  117  10-165 6 
Trichlorofluoromethane mg/kg (ppm) 2.5 102  98  22-167 4 
Acetone mg/kg (ppm) 2.5 93  93  20-172 0 
1,1-Dichloroethene mg/kg (ppm) 2.5 95  93  42-140 2 
Methylene chloride mg/kg (ppm) 2.5 90  90  53-137 0 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 94  98  70-122 4 
1,1-Dichloroethane mg/kg (ppm) 2.5 96  97  77-114 1 
2,2-Dichloropropane mg/kg (ppm) 2.5 96  98  65-135 2 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 95  96  77-120 1 
Chloroform mg/kg (ppm) 2.5 95  97  76-117 2 
2-Butanone (MEK)  mg/kg (ppm) 2.5 91  91  52-153 0 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 97  97  76-116 0 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 96  98  79-120 2 
1,1-Dichloropropene mg/kg (ppm) 2.5 95  96  76-123 1 
Carbon Tetrachloride mg/kg (ppm) 2.5 98  99  75-126 1 
Benzene mg/kg (ppm) 2.5 94  96  76-118 2 
Trichloroethene mg/kg (ppm) 2.5 95  96  75-121 1 
1,2-Dichloropropane mg/kg (ppm) 2.5 96  98  78-123 2 
Bromodichloromethane mg/kg (ppm) 2.5 99  101  79-126 2 
Dibromomethane mg/kg (ppm) 2.5 95  97  79-121 2 
4-Methyl -2-pentanone mg/kg (ppm) 2.5 104  105  52-151 1 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 97  100  80-127 3 
Toluene mg/kg (ppm) 2.5 100  102  76-122 2 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 106  106  80-126 0 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 101  104  77-121 3 
2-Hexanone mg/kg (ppm) 2.5 110  110  67-126 0 
1,3-Dichloropropane mg/kg (ppm) 2.5 101  103  76-122 2 
Tetrachloroethene mg/kg (ppm) 2.5 100  102  77-124 2 
Dibromochloromethane mg/kg (ppm) 2.5 88  91  73-127 3 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 102  104  78-126 2 
Chlorobenzene mg/kg (ppm) 2.5 98  101  79-113 3 
Ethylbenzene mg/kg (ppm) 2.5 100  101  77-120 1 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 103  105  79-125 2 
m,p-Xylene mg/kg (ppm) 5 102  103  79-121 1 
o-Xylene mg/kg (ppm) 2.5 104  106  80-123 2 
Styrene mg/kg (ppm) 2.5 106  109  81-124 3 
Isopropylbenzene mg/kg (ppm) 2.5 105  105  79-123 0 
Bromoform mg/kg (ppm) 2.5 88  90  65-124 2 
n-Propylbenzene mg/kg (ppm) 2.5 102  105  77-123 3 
Bromobenzene mg/kg (ppm) 2.5 99  103  78-122 4 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 104  106  79-123 2 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 98  101  73-121 3 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 98  102  69-123 4 
2-Chlorotoluene mg/kg (ppm) 2.5 99  103  77-120 4 
4-Chlorotoluene mg/kg (ppm) 2.5 101  104  77-121 3 
tert-Butylbenzene mg/kg (ppm) 2.5 103  105  77-124 2 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 103  106  78-123 3 
sec-Butylbenzene mg/kg (ppm) 2.5 103  103  77-122 0 
p-Isopropyltoluene mg/kg (ppm) 2.5 105  106  79-126 1 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 100  102  78-119 2 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 98  100  77-114 2 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 102  104  78-120 2 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 102  106  66-133 4 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 92  92  71-129 0 
Hexachlorobutadiene mg/kg (ppm) 2.5 100  90  65-134 11 
Naphthalene mg/kg (ppm) 2.5 91  93  51-158 2 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 94  95  37-182 1 

 
 
Note:  The calibration verification result for dibromochloromethane, bromoform, naphthalene and 1,2,3-
trichlorobenzene exceeded 15% deviation. The average deviation for all compounds was not greater than 
15%; therefore, the calibration is considered valid. 
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Date of Report:  12/12/07 
Date Received:  11/29/07 
Project:  SOU_0398-002-03_20071129, F&BI 711391 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  711391-10  (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Naphthalene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthylene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthene mg/kg (ppm) <0.01 <0.01 nm 
Fluorene mg/kg (ppm) <0.01 <0.01 nm 
Phenanthrene mg/kg (ppm) <0.01 <0.01 nm 
Anthracene mg/kg (ppm) <0.01 <0.01 nm 
Fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Pyrene mg/kg (ppm) <0.01 <0.01 nm 
Benz(a)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Chrysene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(b)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(k)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(a)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Dibenz(a,h)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(g,h,i)perylene mg/kg (ppm) <0.01 <0.01 nm 
 
Laboratory Code:  711391-10 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 <0.01 81 50-150 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 78 16-167 
Acenaphthene mg/kg (ppm) 0.17 <0.01 80 58-108 
Fluorene mg/kg (ppm) 0.17 <0.01 78 57-113 
Phenanthrene mg/kg (ppm) 0.17 <0.01 82 30-138 
Anthracene mg/kg (ppm) 0.17 <0.01 73 42-132 
Fluoranthene mg/kg (ppm) 0.17 <0.01 81 45-145 
Pyrene mg/kg (ppm) 0.17 <0.01 81 44-139 
Benz(a)anthracene mg/kg (ppm) 0.17 <0.01 76 17-134 
Chrysene mg/kg (ppm) 0.17 <0.01 85 10-157 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 <0.01 87 37-123 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 83 28-134 
Benzo(a)pyrene mg/kg (ppm) 0.17 <0.01 72 55-115 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 <0.01 77 61-104 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 80 69-100 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 <0.01 82 60-105 
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Date of Report:  12/12/07 
Date Received:  11/29/07 
Project:  SOU_0398-002-03_20071129, F&BI 711391 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 96 98 66-106 2 
Acenaphthylene mg/kg (ppm) 0.17 90 92 63-110 2 
Acenaphthene mg/kg (ppm) 0.17 93 95 65-108 2 
Fluorene mg/kg (ppm) 0.17 95 98 63-112 3 
Phenanthrene mg/kg (ppm) 0.17 95 96 64-107 1 
Anthracene mg/kg (ppm) 0.17 87 89 64-107 2 
Fluoranthene mg/kg (ppm) 0.17 96 96 66-113 0 
Pyrene mg/kg (ppm) 0.17 96 97 66-111 1 
Benz(a)anthracene mg/kg (ppm) 0.17 87 89 55-103 2 
Chrysene mg/kg (ppm) 0.17 97 98 59-109 1 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 97 89 53-107 9 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 99 99 61-112 0 
Benzo(a)pyrene mg/kg (ppm) 0.17 84 86 60-111 2 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 87 90 59-111 3 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 93 95 56-114 2 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 92 94 60-110 2 
 
 
Note:  The initial calibration verification result for anthracene-d10 exceeded 15% deviation. The average 
deviation for all compounds was not greater than 15%; therefore, the initial calibration is considered valid. 
 
Note:  The calibration verification result for anthracene-d10 exceeded 15% deviation. The average deviation 
for all compounds was not greater than 15%; therefore, the initial calibration is considered valid. 
 



FRIEDMAN & BRUYA, INC. 
____________________________ 

ENVIRONMENTAL CHEMISTS 

 29

 

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. 
 

fp – Compounds in the sample matrix interfered with quantitation of the analyte.  The reported 
concentration may be a false positive. 
 

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. 
 

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 

Friedman & Bruya, Inc. #712090 
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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 

 
 
 
 
December 18, 2007 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on December 10, 2007 
from the SOU_0398-002-01_20071210, F&BI 712090 project.  There are 73 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:  Erin Rothman, David Buser, Brandi Reyna, Pete Kingston 
SOU1218R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on December 10, 2007 by Friedman 
& Bruya, Inc. from the Sound Environmental Strategies SOU_0398-002-01_20071210, 
F&BI 712090 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
712090-01 MW01-20071206 
712090-02 MW02-20071206 
712090-03 MW03-20071206 
712090-04 MW04-20071207 
712090-05 MW05-20071206 
712090-06 MW06-20071206 
712090-07 MW07-20071206 
712090-08 MW08-20071206 
712090-09 MW09-20071207 
712090-10 MW10-20071206 
712090-11 MW11-20071206 
712090-12 MW12-20071207 
712090-13 MW13-20071207 
712090-14 MW14-20071207 
712090-15 MW15-20071207 
712090-16 MW16-20071207 
712090-17 MW17-20071207 
712090-18 MW99-20071206 
712090-19 Trip Blank 
 
 
 
The 8260B sample MW11-20071206 was not received in a container approved by the 
method.  The data is flagged accordingly.  All other quality control requirements were 
acceptable.   
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
Date Extracted:  12/11/07 
Date Analyzed:  12/11/07 
 

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)  
 
Trip Blank <100 93 
712090-19 

 
 
Method Blank <100 96 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
Date Extracted:  12/11/07 
Date Analyzed:  12/11/07 
 

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 51-132) 
 
MW12-20071207 73  <250  93 
712090-12 

 
MW13-20071207 <50  <250  81 
712090-13 

 
MW14-20071207 <50  <250  90 
712090-14 

 
MW15-20071207 <50  <250  87 
712090-15 

 
MW16-20071207 240  <250  79 
712090-16 

 
MW17-20071207 530  310 y 85 
712090-17 

 
 
Method Blank <50 <250 76 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW01-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-01 
Date Analyzed: 12/13/07 Data File: 712090-01.056 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  74 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 16.7 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW02-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-02 
Date Analyzed: 12/13/07 Data File: 712090-02.057 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  71 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.35 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW03-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-03 
Date Analyzed: 12/13/07 Data File: 712090-03.058 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  67 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  502 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW04-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-04 
Date Analyzed: 12/13/07 Data File: 712090-04.059 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  71 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  151 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW05-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-05 
Date Analyzed: 12/13/07 Data File: 712090-05.060 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  67 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  130 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW06-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-06 
Date Analyzed: 12/13/07 Data File: 712090-06.061 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  68 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 4.10 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW07-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-07 
Date Analyzed: 12/13/07 Data File: 712090-07.063 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  70 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  613 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW08-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-08 
Date Analyzed: 12/13/07 Data File: 712090-08.064 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  70 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 6.35 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW09-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-09 
Date Analyzed: 12/13/07 Data File: 712090-09.065 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  68 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW10-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-10 
Date Analyzed: 12/13/07 Data File: 712090-10.066 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  71 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW11-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-11 
Date Analyzed: 12/13/07 Data File: 712090-11.069 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  67 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 33.7 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW12-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-12 
Date Analyzed: 12/13/07 Data File: 712090-12.070 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  67 60 125 
Bismuth  80 60 125 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 2.34 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW13-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-13 
Date Analyzed: 12/13/07 Data File: 712090-13.071 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  66 60 125 
Bismuth  83 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 25.1 
Lead <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW14-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-14 
Date Analyzed: 12/13/07 Data File: 712090-14.072 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  66 60 125 
Bismuth  79 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.64 
Lead 1.60 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW15-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-15 
Date Analyzed: 12/13/07 Data File: 712090-15.074 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  61 60 125 
Bismuth  76 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 7.36 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 19

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW16-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-16 
Date Analyzed: 12/13/07 Data File: 712090-16.075 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  60 60 125 
Bismuth  69 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 6.91 
Lead 2.90 
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_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 20

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW17-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-17 
Date Analyzed: 12/13/07 Data File: 712090-17.076 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  61 60 125 
Bismuth  74 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.60 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 21

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: MW99-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-18 
Date Analyzed: 12/13/07 Data File: 712090-18.077 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  61 60 125 
Bismuth  75 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  627 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 22

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Sound Environmental Strategies 
Date Received: NA Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: I7-466 mb 
Date Analyzed: 12/13/07 Data File: I7-466 mb.054 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  73 60 125 
Bismuth  94 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 23

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW01-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-01 
Date Analyzed: 12/13/07 Data File: 712090-01.032 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  83 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 16.5 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 24

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW02-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-02 
Date Analyzed: 12/13/07 Data File: 712090-02.033 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.03 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 25

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW03-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-03 
Date Analyzed: 12/13/07 Data File: 712090-03.034 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  456 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 26

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW04-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-04 
Date Analyzed: 12/13/07 Data File: 712090-04.035 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  78 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  145 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 27

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW05-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-05 
Date Analyzed: 12/13/07 Data File: 712090-05.036 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  76 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  113 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 28

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW06-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-06 
Date Analyzed: 12/13/07 Data File: 712090-06.037 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  76 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 3.96 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 29

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW07-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-07 
Date Analyzed: 12/13/07 Data File: 712090-07.038 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  78 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  596 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 30

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW08-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-08 
Date Analyzed: 12/13/07 Data File: 712090-08.039 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  77 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 6.12 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 31

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW09-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-09 
Date Analyzed: 12/13/07 Data File: 712090-09.041 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  78 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 32

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW10-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-10 
Date Analyzed: 12/13/07 Data File: 712090-10.042 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 33

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW11-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-11 
Date Analyzed: 12/13/07 Data File: 712090-11.045 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 35.6 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 34

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW12-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-12 
Date Analyzed: 12/13/07 Data File: 712090-12.046 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  86 60 125 
Bismuth  89 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.97 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 35

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW13-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-13 
Date Analyzed: 12/13/07 Data File: 712090-13.047 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  83 60 125 
Bismuth  96 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 25.7 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 36

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW14-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-14 
Date Analyzed: 12/13/07 Data File: 712090-14.048 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  81 60 125 
Bismuth  89 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.46 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 37

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW15-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-15 
Date Analyzed: 12/13/07 Data File: 712090-15.049 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  80 60 125 
Bismuth  88 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 7.42 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 38

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW16-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-16 
Date Analyzed: 12/13/07 Data File: 712090-16.050 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  78 60 125 
Bismuth  80 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 6.64 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 39

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW17-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-17 
Date Analyzed: 12/13/07 Data File: 712090-17.052 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  74 60 125 
Bismuth  80 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 1.51 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 40

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW99-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: 712090-18 
Date Analyzed: 12/13/07 Data File: 712090-18.053 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  72 60 125 
Bismuth  83 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic  629 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 41

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Sound Environmental Strategies 
Date Received: NA Project: SOU_0398-002-01_20071210 
Date Extracted: 12/12/07 Lab ID: I7-467 mb 
Date Analyzed: 12/13/07 Data File: I7-467 mb.030 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: HR 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Indium  79 60 125 
Bismuth  92 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 42

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: MW12-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-12 
Date Analyzed: 12/12/07 Data File: 121208.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 94 50 150 
Benzo(a)anthracene-d12 87 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 43

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: MW13-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-13 
Date Analyzed: 12/12/07 Data File: 121209.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 96 50 150 
Benzo(a)anthracene-d12 88 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 44

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: MW14-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-14 
Date Analyzed: 12/12/07 Data File: 121210.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 96 50 150 
Benzo(a)anthracene-d12 87 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 45

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: MW15-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-15 
Date Analyzed: 12/12/07 Data File: 121211.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 97 50 150 
Benzo(a)anthracene-d12 87 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 46

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: MW16-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-16 
Date Analyzed: 12/12/07 Data File: 121212.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 94 50 150 
Benzo(a)anthracene-d12 88 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene 0.17 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 47

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: MW17-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-17 
Date Analyzed: 12/12/07 Data File: 121213.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 93 50 150 
Benzo(a)anthracene-d12 85 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene 0.12 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 48

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 071986mb2 
Date Analyzed: 12/12/07 Data File: 121207.D 
Matrix: Water Instrument: GCMS6 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 94 50 150 
Benzo(a)anthracene-d12 88 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.1 
Acenaphthylene <0.1 
Acenaphthene <0.1 
Fluorene <0.1 
Phenanthrene <0.1 
Anthracene <0.1 
Fluoranthene <0.1 
Pyrene <0.1 
Benz(a)anthracene <0.1 
Chrysene <0.1 
Benzo(a)pyrene <0.1 
Benzo(b)fluoranthene <0.1 
Benzo(k)fluoranthene <0.1 
Indeno(1,2,3-cd)pyrene <0.1 
Dibenz(a,h)anthracene <0.1 
Benzo(g,h,i)perylene <0.1 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 49

 
Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: MW08-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-08 
Date Analyzed: 12/11/07 Data File: 121110.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 87 55 118 
1,2-Dichloroethane-d4 78 53 121 
Toluene-d8 80 55 121 
4-Bromofluorobenzene 77 29 181 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
 
 
Note:  The reporting limit for vinyl chloride is equal to the MDL. 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 50

 
Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: MW11-20071206 Client: Sound Environmental Strategies 
Date Received: 12/13/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/13/07 Lab ID: 712090-11 
Date Analyzed: 12/13/07 Data File: 121307.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 86 55 118 
1,2-Dichloroethane-d4 79 53 121 
Toluene-d8 79 55 121 
4-Bromofluorobenzene 80 29 181 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
 
 
Note:  The sample was received in a container not approved by the method. The value reported should be 
considered an estimate. 
 
Note:  The sample was received with incorrect preservation. 
 
Note:  The reporting limit for vinyl chloride is equal to the MDL. 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: MW13-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-13 
Date Analyzed: 12/11/07 Data File: 121115.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 87 55 118 
1,2-Dichloroethane-d4 79 53 121 
Toluene-d8 79 55 121 
4-Bromofluorobenzene 79 29 181 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
Naphthalene <1 
 
 
Note:  The reporting limit for vinyl chloride is equal to the MDL. 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: MW14-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-14 
Date Analyzed: 12/11/07 Data File: 121111.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 85 55 118 
1,2-Dichloroethane-d4 79 53 121 
Toluene-d8 79 55 121 
4-Bromofluorobenzene 77 29 181 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Vinyl chloride <0.2  
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
 
Note:  The reporting limit for vinyl chloride is equal to the MDL. 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: MW15-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-15 
Date Analyzed: 12/11/07 Data File: 121112.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 87 55 118 
1,2-Dichloroethane-d4 80 53 121 
Toluene-d8 80 55 121 
4-Bromofluorobenzene 77 29 181 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
Naphthalene <1 
 
Note:  The reporting limit for vinyl chloride is equal to the MDL. 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: MW16-20071207 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-16 
Date Analyzed: 12/11/07 Data File: 121113.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 86 55 118 
1,2-Dichloroethane-d4 77 53 121 
Toluene-d8 80 55 121 
4-Bromofluorobenzene 78 29 181 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
 
 
Note:  The reporting limit for vinyl chloride is equal to the MDL. 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: Trip Blank Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-19 
Date Analyzed: 12/11/07 Data File: 121114.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 85 55 118 
1,2-Dichloroethane-d4 77 53 121 
Toluene-d8 79 55 121 
4-Bromofluorobenzene 77 29 181 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
 
 
Note:  The reporting limit for vinyl chloride is equal to the MDL. 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 071872 mb 
Date Analyzed: 12/11/07 Data File: 121106.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 84 55 118 
1,2-Dichloroethane-d4 78 53 121 
Toluene-d8 76 55 121 
4-Bromofluorobenzene 91 29 181 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
 
 
Note:  The reporting limit for vinyl chloride is equal to the MDL. 
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Analysis For Volatile Compounds By EPA Method 8260B 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-01_20071210 
Date Extracted: 12/13/07 Lab ID: 072005 mb 
Date Analyzed: 12/13/07 Data File: 121306.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Dibromofluoromethane 85 55 118 
1,2-Dichloroethane-d4 78 53 121 
Toluene-d8 75 55 121 
4-Bromofluorobenzene 85 29 181 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <1 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
 
 
Note:  The reporting limit for vinyl chloride is equal to the MDL. 
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Analysis For Semivolatile Compounds By EPA Method 8270C  
 
Client Sample ID: MW07-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-07 
Date Analyzed: 12/11/07 Data File: 121108.D 
Matrix: Water Instrument: GCMS3 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
2-Fluorophenol 54 23 77 
Phenol-d6 41 10 63 
2,4,6-Tribromophenol 74 40 105 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Pentachlorophenol <10 
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Analysis For Semivolatile Compounds By EPA Method 8270C  
 
Client Sample ID: MW99-20071206 Client: Sound Environmental Strategies 
Date Received: 12/10/07 Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 712090-18 
Date Analyzed: 12/11/07 Data File: 121109.D 
Matrix: Water Instrument: GCMS3 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
2-Fluorophenol 55 23 77 
Phenol-d6 42 10 63 
2,4,6-Tribromophenol 76 40 105 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Pentachlorophenol <10 
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Analysis For Semivolatile Compounds By EPA Method 8270C  
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-01_20071210 
Date Extracted: 12/11/07 Lab ID: 071994mb 
Date Analyzed: 12/11/07 Data File: 121107.D 
Matrix: Water Instrument: GCMS3 
Units: ug/L (ppb) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
2-Fluorophenol 54 23 77 
Phenol-d6 41 10 63 
2,4,6-Tribromophenol 76 40 105 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Pentachlorophenol <10 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
Date Extracted:  12/11/07 
Date Analyzed:  12/13/07 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR PCBs AS AROCLORS 
USING EPA METHOD 8082 
Results Reported as ug/L (ppb) 

 
 Aroclor Surrogate 
Sample ID 1221 1232 1016 1242 1248 1254 1260 1262 (% Rec.) 
Laboratory ID         (Limit 50-150) 
 
MW04-20071207<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 66 
712090-04 
 
MW07-20071206<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 58 
712090-07 
 
MW99-20071206<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 59 
712090-18 
 
 
Method Blank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 54 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

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

USING METHOD NWTPH-Gx  
 
 
Laboratory Code:  712076-01 (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 86 69-134 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

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 95 103 67-141 8 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  712090-10  (Matrix Spike) 
 
 
Analyte 

 
Reporting Units 

 
Spike Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 <1  102 110 50-150  8 
Lead ug/L (ppb) 10 <1  101 108 50-150  7 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  83 70-130 
Lead ug/L (ppb) 10  106 70-130 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 65

 
Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 200.8  
 
 
Laboratory Code:  712090-10  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 <1  101 105 50-150  4 
Lead ug/L (ppb) 10 <1  104 104 50-150  0 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  83 70-130 
Lead ug/L (ppb) 10  100 70-130 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 83 82 70-130 1 
Acenaphthylene ug/L (ppb) 5 85 83 70-130 2 
Acenaphthene ug/L (ppb) 5 84 84 70-130 0 
Fluorene ug/L (ppb) 5 83 83 70-130 0 
Phenanthrene ug/L (ppb) 5 82 82 70-130 0 
Anthracene ug/L (ppb) 5 84 82 70-130 2 
Fluoranthene ug/L (ppb) 5 83 80 70-130 4 
Pyrene ug/L (ppb) 5 82 80 70-130 2 
Benz(a)anthracene ug/L (ppb) 5 82 80 70-130 2 
Chrysene ug/L (ppb) 5 85 81 70-130 5 
Benzo(b)fluoranthene ug/L (ppb) 5 97 97 70-130 0 
Benzo(k)fluoranthene ug/L (ppb) 5 87 88 70-130 1 
Benzo(a)pyrene ug/L (ppb) 5 85 85 70-130 0 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 86 88 70-130 2 
Dibenz(a,h)anthracene ug/L (ppb) 5 85 86 70-130 1 
Benzo(g,h,i)perylene ug/L (ppb) 5 85 85 70-130 0 
 
 
Note:  The initial calibration verification result for anthracene-d10 exceeded 15% deviation. The average 
deviation for all compounds was not greater than 15%; therefore, the initial calibration is considered valid.   
 
Note:  The calibration verification result for anthracene-d10 exceeded 15% deviation. The average deviation 
for all compounds was not greater than 15%; therefore, the initial calibration is considered valid.   
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260B 

 
Laboratory Code:  712090-08 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Vinyl chloride ug/L (ppb) <0.2 <0.2 nm 
Chloroethane ug/L (ppb) <1 <1 nm 
1,1-Dichloroethene ug/L (ppb) <1 <1 nm 
Methylene chloride ug/L (ppb) <5 <5 nm 
trans-1,2-Dichloroethene ug/L (ppb) <1 <1 nm 
1,1-Dichloroethane ug/L (ppb) <1 <1 nm 
cis-1,2-Dichloroethene ug/L (ppb) <1 <1 nm 
1,2-Dichloroethane (EDC) ug/L (ppb) <1 <1 nm 
1,1,1-Trichloroethane ug/L (ppb) <1 <1 nm 
Benzene ug/L (ppb) <1 <1 nm 
Trichloroethene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Tetrachloroethene 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 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260B 

 
 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 93  56-144 
Chloroethane ug/L (ppb) 50 85  55-144 
1,1-Dichloroethene ug/L (ppb) 50 80  34-135 
Methylene chloride ug/L (ppb) 50 75  65-112 
trans-1,2-Dichloroethene ug/L (ppb) 50 89  66-120 
1,1-Dichloroethane ug/L (ppb) 50 94  65-119 
cis-1,2-Dichloroethene ug/L (ppb) 50 94  75-121 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 92  67-116 
1,1,1-Trichloroethane ug/L (ppb) 50 85  63-124 
Benzene ug/L (ppb) 50 92  55-134 
Trichloroethene ug/L (ppb) 50 94  75-116 
Toluene ug/L (ppb) 50 104  56-140 
Tetrachloroethene ug/L (ppb) 50 108  78-116 
Ethylbenzene ug/L (ppb) 50 96  76-123 
m,p-Xylene ug/L (ppb) 100 96  49-166 
o-Xylene ug/L (ppb) 50 92  68-121 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260B 

 
 
Laboratory Code:  712134-01 (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)
Vinyl chloride ug/L (ppb) 50 <0.2 129  129  50-150 0 
Chloroethane ug/L (ppb) 50 <1 127  129  50-150 2 
1,1-Dichloroethene ug/L (ppb) 50 <1 99  97  50-150 2 
Methylene chloride ug/L (ppb) 50 <5 101  103  50-150 2 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 101  98  50-150 3 
1,1-Dichloroethane ug/L (ppb) 50 <1 98  96  50-150 2 
cis-1,2-Dichloroethene ug/L (ppb) 50 <1 101  98  50-150 3 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 96  94  50-150 2 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 96  94  50-150 2 
Benzene ug/L (ppb) 50 <1 98  96  50-150 2 
Trichloroethene ug/L (ppb) 50 <1 97  95  50-150 2 
Toluene ug/L (ppb) 50 <1 95  95  50-150 0 
Tetrachloroethene ug/L (ppb) 50 <1 98  97  50-150 1 
Ethylbenzene ug/L (ppb) 50 <1 95  94  50-150 1 
m,p-Xylene ug/L (ppb) 100 <2 94  94  50-150 0 
o-Xylene ug/L (ppb) 50 <1 96  95  50-150 1 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260B 

 
 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 106  56-144 
Chloroethane ug/L (ppb) 50 103  55-144 
1,1-Dichloroethene ug/L (ppb) 50 79  34-135 
Methylene chloride ug/L (ppb) 50 84  65-112 
trans-1,2-Dichloroethene ug/L (ppb) 50 85  66-120 
1,1-Dichloroethane ug/L (ppb) 50 90  65-119 
cis-1,2-Dichloroethene ug/L (ppb) 50 90  75-121 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 91  67-116 
1,1,1-Trichloroethane ug/L (ppb) 50 82  63-124 
Benzene ug/L (ppb) 50 90  55-134 
Trichloroethene ug/L (ppb) 50 88  75-116 
Toluene ug/L (ppb) 50 95  56-140 
Tetrachloroethene ug/L (ppb) 50 93  78-116 
Ethylbenzene ug/L (ppb) 50 92  76-123 
m,p-Xylene ug/L (ppb) 100 91  49-166 
o-Xylene ug/L (ppb) 50 90  68-121 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR SEMIVOLATILES BY EPA METHOD 8270C 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Pentachlorophenol ug/L (ppb) 75 43 42 16-122 2 
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Date of Report:  12/18/07 
Date Received:  12/10/07 
Project:  SOU_0398-002-01_20071210, F&BI 712090 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR POLYCHLORINATED 

BIPHENYLS AS  
AROCLOR 1016/1260 BY EPA METHOD 8082 

 
 
 
 
Laboratory Code:  Laboratory Control Sample  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
% Recovery 

LCS 

 
% Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Aroclor 1016 ug/L (ppb) 2.5 74 64 52-135 14 
Aroclor 1260 ug/L (ppb) 2.5 76 68 60-128 11 
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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. 
 

fp – Compounds in the sample matrix interfered with quantitation of the analyte.  The reported 
concentration may be a false positive. 
 

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. 
 

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

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

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

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

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

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

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

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

y - The pattern of peaks present is not indicative of motor oil. 
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April 30, 2008 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on April 23, 2008 from 
the SOU_0398-002-01_20080423, F&BI 804240 project.  There are 6 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 
SOU0430R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 23, 2008 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies SOU_0398-002-01_20080423, 
F&BI 804240 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
804240-01 B51-1' 
804240-02 B52-1' 
 
 
 
All quality control requirements were acceptable.   
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B51-1’ Client: Sound Environmental Strategies 
Date Received: 04/23/08 Project: SOU_0398-002-01_20080423 
Date Extracted: 04/24/08 Lab ID: 804240-01 1/5 
Date Analyzed: 04/24/08 Data File: 042405.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 86 50 150 
Benzo(a)anthracene-d12 87 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B52-1’ Client: Sound Environmental Strategies 
Date Received: 04/23/08 Project: SOU_0398-002-01_20080423 
Date Extracted: 04/24/08 Lab ID: 804240-02 1/5 
Date Analyzed: 04/24/08 Data File: 042406.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 78 50 150 
Benzo(a)anthracene-d12 79 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: Not Applicable Project: SOU_0398-002-01_20080423 
Date Extracted: 04/24/08 Lab ID: 08-627mb2 1/5 
Date Analyzed: 04/24/08 Data File: 042404.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 86 50 150 
Benzo(a)anthracene-d12 86 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
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Date of Report:  04/30/08 
Date Received:  04/23/08 
Project:  SOU_0398-002-01_20080423, F&BI 804240 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  804211-22 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Benz(a)anthracene mg/kg (ppm) <0.1 <0.1 nm 
Chrysene mg/kg (ppm) 0.22 0.22 0 
Benzo(b)fluoranthene mg/kg (ppm) <0.1 <0.1 nm 
Benzo(k)fluoranthene mg/kg (ppm) <0.1 <0.1 nm 
Benzo(a)pyrene mg/kg (ppm) <0.1 <0.1 nm 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) <0.1 <0.1 nm 
Dibenz(a,h)anthracene mg/kg (ppm) <0.1 <0.1 nm 
 
Laboratory Code:  804240-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Benz(a)anthracene mg/kg (ppm) 0.17 <0.01 80 17-134 
Chrysene mg/kg (ppm) 0.17 <0.01 85 10-157 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 <0.01 86 28-134 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 81 55-115 
Benzo(a)pyrene mg/kg (ppm) 0.17 <0.01 81 37-123 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 <0.01 88 61-104 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 90 69-100 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benz(a)anthracene mg/kg (ppm) 0.17 87 82 58-108 6 
Chrysene mg/kg (ppm) 0.17 93 88 64-115 6 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 99 92 54-119 7 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 95 88 61-123 8 
Benzo(a)pyrene mg/kg (ppm) 0.17 87 81 54-111 7 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 95 91 46-126 4 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 90 88 57-119 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 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. 
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June 17, 2008 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on June 6, 2008 from the 
SOU_0398-002-03_20080606, F&BI 806080 project.  There are 24 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: Erin Rothman 
SOU0617R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on June 6, 2008 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies  SOU_0398-002-03_20080606, 
F&BI 806080 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies  
806080-01 B53-11.5 
806080-02 B53-16 
806080-03 B54-11.5 
806080-04 B54-16 
806080-05 B55-11.5 
806080-06 B55-16 
806080-07 B56-09 
806080-08 B56-16 
806080-09 B57-09 
806080-10 B57-16 
806080-11 B58-09 
806080-12 B58-16 
806080-13 B59-09 
806080-14 B59-16 
 
 
 
All quality control requirements were acceptable.   
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Date of Report:  06/17/08 
Date Received:  06/06/08 
Project:  SOU_0398-002-03_20080606, F&BI 806080 
Date Extracted:  06/11/08 and 06/12/08 
Date Analyzed:  06/11/08 and 06/12/08 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
B53-11.5 <50  <250  95 
806080-01 
 
B53-16 <50  <250  94 
806080-02 
 
B54-11.5 <50  <250  96 
806080-03 
 
B54-16 <50  <250  95 
806080-04 
 
B55-11.5 1,400 2,800  92 
806080-05 
 
B55-16 <50  <250  97 
806080-06 
 
B56-09 <50  <250  94 
806080-07 
 
B56-16 <50  <250  94 
806080-08 
 
B57-09 <50  <250  95 
806080-09 
 
B57-16 <50  <250  95 
806080-10 
 
 
Method Blank <50 <250 94 
 
Method Blank <50 <250 94 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B55-11.5 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/13/08 Lab ID: 806080-05 
Date Analyzed: 06/13/08 Data File: 806080-05.029 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: hr 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Germanium  118 60 125 
Indium  93 60 125 
Holmium  101 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Cadmium <1 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: Sound Environmental Strategies  
Date Received: NA Project: SOU_0398-002-03_20080606 
Date Extracted: 06/13/08 Lab ID: I8-221 mb 
Date Analyzed: 06/13/08 Data File: I8-221 mb.015 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: hr 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Germanium  98 60 125 
Indium  98 60 125 
Holmium  102 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Cadmium <1 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B53-11.5 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/06/08 Lab ID: 806080-01 1/5 
Date Analyzed: 06/10/08 Data File: 061009.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 103 50 150 
Benzo(a)anthracene-d12 92 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.037 
Anthracene 0.011 
Fluoranthene 0.056 
Pyrene 0.061 
Benz(a)anthracene 0.027 
Chrysene 0.028 
Benzo(a)pyrene 0.031 
Benzo(b)fluoranthene 0.032 
Benzo(k)fluoranthene 0.011 
Indeno(1,2,3-cd)pyrene 0.021 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.020 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 6

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B53-16 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/06/08 Lab ID: 806080-02 1/5 
Date Analyzed: 06/06/08 Data File: 060611.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 108 50 150 
Benzo(a)anthracene-d12 96 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B54-11.5 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/06/08 Lab ID: 806080-03 1/5 
Date Analyzed: 06/10/08 Data File: 061012.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 112 50 150 
Benzo(a)anthracene-d12 105 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.096 
Acenaphthylene 0.044 
Acenaphthene 0.060 
Fluorene 0.083 
Phenanthrene 0.52 
Anthracene 0.16 
Fluoranthene 0.73 
Pyrene 0.79 
Benz(a)anthracene 0.40 
Chrysene 0.44 
Benzo(a)pyrene 0.51 
Benzo(b)fluoranthene 0.52 
Benzo(k)fluoranthene 0.16 
Indeno(1,2,3-cd)pyrene 0.33 
Dibenz(a,h)anthracene 0.060 
Benzo(g,h,i)perylene 0.29 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B54-16 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/06/08 Lab ID: 806080-04 1/5 
Date Analyzed: 06/06/08 Data File: 060613.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 111 50 150 
Benzo(a)anthracene-d12 99 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B55-11.5 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/10/08 Lab ID: 806080-05 1/250 
Date Analyzed: 06/10/08 Data File: 061008.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 640 ds 50 150 
Benzo(a)anthracene-d12 244 ds 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 7.4 
Acenaphthylene  21 
Acenaphthene  15 
Fluorene  24 
Phenanthrene  140 
Anthracene  40 
Fluoranthene  160 
Pyrene  170 
Benz(a)anthracene  82 
Chrysene  92 
Benzo(a)pyrene  110 
Benzo(b)fluoranthene  110 
Benzo(k)fluoranthene  42 
Indeno(1,2,3-cd)pyrene  73 
Dibenz(a,h)anthracene  13 
Benzo(g,h,i)perylene  64 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B55-16 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/10/08 Lab ID: 806080-06 1/5 
Date Analyzed: 06/10/08 Data File: 061007.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 90 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B56-09 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/06/08 Lab ID: 806080-07 1/5 
Date Analyzed: 06/10/08 Data File: 061010.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 111 50 150 
Benzo(a)anthracene-d12 97 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.011 
Anthracene <0.01 
Fluoranthene 0.027 
Pyrene 0.034 
Benz(a)anthracene 0.014 
Chrysene 0.015 
Benzo(a)pyrene 0.015 
Benzo(b)fluoranthene 0.015 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene 0.011 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.011 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B56-16 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/06/08 Lab ID: 806080-08 1/5 
Date Analyzed: 06/06/08 Data File: 060615.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 112 50 150 
Benzo(a)anthracene-d12 96 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B57-09 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/06/08 Lab ID: 806080-09 1/5 
Date Analyzed: 06/10/08 Data File: 061011.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 112 50 150 
Benzo(a)anthracene-d12 98 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.027 
Anthracene <0.01 
Fluoranthene 0.037 
Pyrene 0.046 
Benz(a)anthracene 0.022 
Chrysene 0.025 
Benzo(a)pyrene 0.030 
Benzo(b)fluoranthene 0.027 
Benzo(k)fluoranthene 0.012 
Indeno(1,2,3-cd)pyrene 0.022 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.021 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B57-16 Client: Sound Environmental Strategies  
Date Received: 06/06/08 Project: SOU_0398-002-03_20080606 
Date Extracted: 06/06/08 Lab ID: 806080-10 1/5 
Date Analyzed: 06/06/08 Data File: 060617.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 108 50 150 
Benzo(a)anthracene-d12 93 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 15

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: NA Project: SOU_0398-002-03_20080606 
Date Extracted: 06/10/08 Lab ID: 080904mb 1/5 
Date Analyzed: 06/10/08 Data File: 061006.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 102 50 150 
Benzo(a)anthracene-d12 89 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: NA Project: SOU_0398-002-03_20080606 
Date Extracted: 06/06/08 Lab ID: 080892mb 1/5 
Date Analyzed: 06/06/08 Data File: 060606.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 110 50 150 
Benzo(a)anthracene-d12 100 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  06/17/08 
Date Received:  06/06/08 
Project:  SOU_0398-002-03_20080606, F&BI 806080 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  806112-04 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

Percent 
Recovery MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 123 111 50-150 10 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 125 70-130 
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Date of Report:  06/17/08 
Date Received:  06/06/08 
Project:  SOU_0398-002-03_20080606, F&BI 806080 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  806080-09 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

Percent 
Recovery MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 107 107 69-125 0 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting Units

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 109 70-127 
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Date of Report:  06/17/08 
Date Received:  06/06/08 
Project:  SOU_0398-002-03_20080606, F&BI 806080 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  806139-01  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Cadmium mg/kg (ppm) <1 <1 nm 0-20 
 
 
Laboratory Code:  806139-01  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Cadmium mg/kg (ppm) 10 <1  98 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Cadmium mg/kg (ppm) 10  99 70-130 
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Date of Report:  06/17/08 
Date Received:  06/06/08 
Project:  SOU_0398-002-03_20080606, F&BI 806080 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  806080-06  (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Naphthalene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthylene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthene mg/kg (ppm) <0.01 <0.01 nm 
Fluorene mg/kg (ppm) <0.01 <0.01 nm 
Phenanthrene mg/kg (ppm) <0.01 <0.01 nm 
Anthracene mg/kg (ppm) <0.01 <0.01 nm 
Fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Pyrene mg/kg (ppm) <0.01 <0.01 nm 
Benz(a)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Chrysene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(b)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(k)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(a)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Dibenz(a,h)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(g,h,i)perylene mg/kg (ppm) <0.01 <0.01 nm 
 
Laboratory Code:  806080-06 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 <0.01 85 50-150 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 85 16-167 
Acenaphthene mg/kg (ppm) 0.17 <0.01 84 58-108 
Fluorene mg/kg (ppm) 0.17 <0.01 84 57-113 
Phenanthrene mg/kg (ppm) 0.17 <0.01 82 30-138 
Anthracene mg/kg (ppm) 0.17 <0.01 81 42-132 
Fluoranthene mg/kg (ppm) 0.17 <0.01 83 45-145 
Pyrene mg/kg (ppm) 0.17 <0.01 83 44-139 
Benz(a)anthracene mg/kg (ppm) 0.17 <0.01 81 17-134 
Chrysene mg/kg (ppm) 0.17 <0.01 84 10-157 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 <0.01 82 28-134 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 84 55-115 
Benzo(a)pyrene mg/kg (ppm) 0.17 <0.01 78 37-123 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 <0.01 83 61-104 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 82 69-100 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 <0.01 81 60-105 
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Date of Report:  06/17/08 
Date Received:  06/06/08 
Project:  SOU_0398-002-03_20080606, F&BI 806080 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 84 91 72-112 8 
Acenaphthylene mg/kg (ppm) 0.17 79 86 68-112 8 
Acenaphthene mg/kg (ppm) 0.17 84 90 70-111 7 
Fluorene mg/kg (ppm) 0.17 84 90 69-110 7 
Phenanthrene mg/kg (ppm) 0.17 83 89 68-111 7 
Anthracene mg/kg (ppm) 0.17 79 85 67-110 7 
Fluoranthene mg/kg (ppm) 0.17 84 91 68-114 8 
Pyrene mg/kg (ppm) 0.17 84 91 68-114 8 
Benz(a)anthracene mg/kg (ppm) 0.17 78 81 58-108 4 
Chrysene mg/kg (ppm) 0.17 84 91 64-115 8 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 80 84 54-119 5 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 83 91 61-123 9 
Benzo(a)pyrene mg/kg (ppm) 0.17 74 78 54-111 5 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 83 87 46-126 5 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 83 89 57-119 7 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 82 89 60-116 8 
 
 
Note:  The calibration verification result for anthracene-d10 exceeded 15% deviation. The average deviation 
for all compounds was not greater than 15%; therefore, the initial calibration is considered valid.   
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Date of Report:  06/17/08 
Date Received:  06/06/08 
Project:  SOU_0398-002-03_20080606, F&BI 806080 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  :  806072-03  (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Naphthalene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthylene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthene mg/kg (ppm) <0.01 <0.01 nm 
Fluorene mg/kg (ppm) <0.01 <0.01 nm 
Phenanthrene mg/kg (ppm) <0.01 <0.01 nm 
Anthracene mg/kg (ppm) <0.01 <0.01 nm 
Fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Pyrene mg/kg (ppm) <0.01 <0.01 nm 
Benz(a)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Chrysene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(b)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(k)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(a)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Dibenz(a,h)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(g,h,i)perylene mg/kg (ppm) <0.01 <0.01 nm 
 
Laboratory Code:  806072-03 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 <0.01 83 50-150 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 78 16-167 
Acenaphthene mg/kg (ppm) 0.17 <0.01 81 58-108 
Fluorene mg/kg (ppm) 0.17 <0.01 85 57-113 
Phenanthrene mg/kg (ppm) 0.17 <0.01 83 30-138 
Anthracene mg/kg (ppm) 0.17 <0.01 77 42-132 
Fluoranthene mg/kg (ppm) 0.17 <0.01 91 45-145 
Pyrene mg/kg (ppm) 0.17 <0.01 90 44-139 
Benz(a)anthracene mg/kg (ppm) 0.17 <0.01 78 17-134 
Chrysene mg/kg (ppm) 0.17 <0.01 84 10-157 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 <0.01 84 28-134 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 87 55-115 
Benzo(a)pyrene mg/kg (ppm) 0.17 <0.01 79 37-123 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 <0.01 80 61-104 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 83 69-100 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 <0.01 82 60-105 
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Date of Report:  06/17/08 
Date Received:  06/06/08 
Project:  SOU_0398-002-03_20080606, F&BI 806080 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 92 93 72-112 1 
Acenaphthylene mg/kg (ppm) 0.17 88 89 68-112 1 
Acenaphthene mg/kg (ppm) 0.17 91 91 70-111 0 
Fluorene mg/kg (ppm) 0.17 90 93 69-110 3 
Phenanthrene mg/kg (ppm) 0.17 89 91 68-111 2 
Anthracene mg/kg (ppm) 0.17 80 83 67-110 4 
Fluoranthene mg/kg (ppm) 0.17 91 93 68-114 2 
Pyrene mg/kg (ppm) 0.17 90 93 68-114 3 
Benz(a)anthracene mg/kg (ppm) 0.17 84 87 58-108 4 
Chrysene mg/kg (ppm) 0.17 90 92 64-115 2 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 91 89 54-119 2 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 86 92 61-123 7 
Benzo(a)pyrene mg/kg (ppm) 0.17 78 81 54-111 4 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 89 91 46-126 2 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 89 92 57-119 3 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 88 90 60-116 2 
 
 
Note:  The calibration verification result for anthracene-d10 exceeded 15% deviation. The average deviation 
for all compounds was not greater than 15%; therefore, the initial calibration is considered valid. 
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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. 
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June 23, 2008 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on June 17, 2008 from 
the SOU_0398-002-03_20080617, F&BI 806194 project.  There are 6 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: Erin Rothman 
SOU0623R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on June 17, 2008 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies SOU_0398-002-03_20080617, 
F&BI 806194  project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
806194-01 B60-11.5 
806194-02 B60-16 
 
 
 
All quality control requirements were acceptable.   
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B60-11.5 Client: Sound Environmental Strategies  
Date Received: 06/17/08 Project: SOU_0398-002-03_20080617 
Date Extracted: 06/18/08 Lab ID: 806194-01 1/5 
Date Analyzed: 06/19/08 Data File: 061834.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 103 50 150 
Benzo(a)anthracene-d12 85 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.018 
Anthracene <0.01 
Fluoranthene 0.031 
Pyrene 0.036 
Benz(a)anthracene 0.016 
Chrysene 0.018 
Benzo(a)pyrene 0.020 
Benzo(b)fluoranthene 0.018 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene 0.015 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.013 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B60-16 Client: Sound Environmental Strategies  
Date Received: 06/17/08 Project: SOU_0398-002-03_20080617 
Date Extracted: 06/18/08 Lab ID: 806194-02 1/5 
Date Analyzed: 06/18/08 Data File: 061809.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 134 50 150 
Benzo(a)anthracene-d12 67 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.013 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.013 
Anthracene <0.01 
Fluoranthene 0.019 
Pyrene 0.022 
Benz(a)anthracene <0.01 
Chrysene 0.012 
Benzo(a)pyrene 0.014 
Benzo(b)fluoranthene 0.011 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene 0.012 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.011 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: Not Applicable Project: SOU_0398-002-03_20080617 
Date Extracted: 06/18/08 Lab ID: 08962mb 1/5 
Date Analyzed: 06/18/08 Data File: 061807.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 136 50 150 
Benzo(a)anthracene-d12 70 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  06/23/08 
Date Received:  06/17/08 
Project:  SOU_0398-002-03_20080617, F&BI 806194  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 80 84 72-112 5 
Acenaphthylene mg/kg (ppm) 0.17 75 83 68-112 10 
Acenaphthene mg/kg (ppm) 0.17 78 84 70-111 7 
Fluorene mg/kg (ppm) 0.17 86 84 69-110 2 
Phenanthrene mg/kg (ppm) 0.17 78 82 68-111 5 
Anthracene mg/kg (ppm) 0.17 79 81 67-110 2 
Fluoranthene mg/kg (ppm) 0.17 81 85 68-114 5 
Pyrene mg/kg (ppm) 0.17 80 85 68-114 6 
Benz(a)anthracene mg/kg (ppm) 0.17 71 76 58-108 7 
Chrysene mg/kg (ppm) 0.17 82 84 64-115 2 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 73 82 54-119 12 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 83 82 61-123 1 
Benzo(a)pyrene mg/kg (ppm) 0.17 72 76 54-111 5 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 73 77 46-126 5 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 83 83 57-119 0 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 80 82 60-116 2 
 
 
Note:  The calibration verification result for anthracene-d10 exceeded 15% deviation. The average 
deviation for all compounds was not greater than 15%; therefore, the initial calibration is considered 
valid. 
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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. 
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August 14, 2008 
 
 
 
Chris Carter, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Mr. Carter:   
 
Included are the results from the testing of material submitted on August 1, 2008 from 
the SOU_0398-002-03_20080801, F&BI 808005 project.  There are 10 pages included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible.   
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Erin Rothman 
SOU0814R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on August 1, 2008 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies  SOU_0398-002-03_20080801, 
F&BI 808005 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies  
808005-01 B61-03 
808005-02 B61-05 
808005-03 B61-08 
808005-04 B62-03 
808005-05 B62-05 
808005-06 B62-08 
 
 
 
All quality control requirements were acceptable.   
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Date of Report:  08/14/08 
Date Received:  08/01/08 
Project:  SOU_0398-002-03_20080801, F&BI 808005 
Date Extracted:  08/01/08 
Date Analyzed:  08/02/08 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 53-144) 
 
B61-03 16,000  8,900  127 
808005-01 
 

B62-03 1,900  3,100  113 
808005-04 

 
 
Method Blank <50 <250 106 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3

 
Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B61-03 Client: Sound Environmental Strategies  
Date Received: 08/01/08 Project: SOU_0398-002-03_20080801, F&BI 808005 
Date Extracted: 08/01/08 Lab ID: 808005-01 1/5000 
Date Analyzed: 08/04/08 Data File: 080412.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 0 ds 50 150 
Benzo(a)anthracene-d12 0 ds 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene  490 
Acenaphthylene  110 
Acenaphthene  130 
Fluorene  200 
Phenanthrene  620 
Anthracene  200 
Fluoranthene  350 
Pyrene  350 
Benz(a)anthracene  160 
Chrysene  170 
Benzo(a)pyrene  140 
Benzo(b)fluoranthene  120 
Benzo(k)fluoranthene  54 
Indeno(1,2,3-cd)pyrene  76 
Dibenz(a,h)anthracene  17 
Benzo(g,h,i)perylene  64 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B62-03 Client: Sound Environmental Strategies  
Date Received: 08/01/08 Project: SOU_0398-002-03_20080801, F&BI 808005 
Date Extracted: 08/01/08 Lab ID: 808005-04 1/500 
Date Analyzed: 08/01/08 Data File: 080121.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 0 ds 50 150 
Benzo(a)anthracene-d12 0 ds 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene  41 
Acenaphthylene  16 
Acenaphthene  36 
Fluorene  51 
Phenanthrene 240 
Anthracene  64 
Fluoranthene 200 
Pyrene 190 
Benz(a)anthracene  82 
Chrysene  91 
Benzo(a)pyrene  94 
Benzo(b)fluoranthene  83 
Benzo(k)fluoranthene  31 
Indeno(1,2,3-cd)pyrene  60 
Dibenz(a,h)anthracene 12 
Benzo(g,h,i)perylene  52 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: B62-05 Client: Sound Environmental Strategies  
Date Received: 08/01/08 Project: SOU_0398-002-03_20080801, F&BI 808005 
Date Extracted: 08/01/08 Lab ID: 808005-05 1/5 
Date Analyzed: 08/04/08 Data File: 080405.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 79 50 150 
Benzo(a)anthracene-d12 85 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270C SIM 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies  
Date Received: NA Project: SOU_0398-002-03_20080801, F&BI 808005 
Date Extracted: 08/01/08 Lab ID: 08-1217mb2 1/5 
Date Analyzed: 08/01/08 Data File: 080106.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
Anthracene-d10 77 50 150 
Benzo(a)anthracene-d12 82 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  08/14/08 
Date Received:  08/01/08 
Project:  SOU_0398-002-03_20080801, F&BI 808005 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  807334-02 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

Percent 
Recovery MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 108 109 50-150 1 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 112 70-130 
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Date of Report:  08/14/08 
Date Received:  08/01/08 
Project:  SOU_0398-002-03_20080801, F&BI 808005 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  807283-01 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Naphthalene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthylene mg/kg (ppm) <0.01 <0.01 nm 
Acenaphthene mg/kg (ppm) <0.01 <0.01 nm 
Fluorene mg/kg (ppm) <0.01 <0.01 nm 
Phenanthrene mg/kg (ppm) <0.01 <0.01 nm 
Anthracene mg/kg (ppm) <0.01 <0.01 nm 
Fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Pyrene mg/kg (ppm) <0.01 <0.01 nm 
Benz(a)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Chrysene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(b)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(k)fluoranthene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(a)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) <0.01 <0.01 nm 
Dibenz(a,h)anthracene mg/kg (ppm) <0.01 <0.01 nm 
Benzo(g,h,i)perylene mg/kg (ppm) <0.01 <0.01 nm 
 
Laboratory Code:  807283-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 <0.01 90 50-150 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 83 16-167 
Acenaphthene mg/kg (ppm) 0.17 <0.01 86 58-108 
Fluorene mg/kg (ppm) 0.17 <0.01 87 57-113 
Phenanthrene mg/kg (ppm) 0.17 <0.01 86 30-138 
Anthracene mg/kg (ppm) 0.17 <0.01 73 42-132 
Fluoranthene mg/kg (ppm) 0.17 <0.01 82 45-145 
Pyrene mg/kg (ppm) 0.17 <0.01 81 44-139 
Benz(a)anthracene mg/kg (ppm) 0.17 <0.01 80 17-134 
Chrysene mg/kg (ppm) 0.17 <0.01 87 10-157 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 <0.01 82 28-134 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 88 55-115 
Benzo(a)pyrene mg/kg (ppm) 0.17 <0.01 76 37-123 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 <0.01 88 61-104 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 85 69-100 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 <0.01 85 60-105 
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Date of Report:  08/14/08 
Date Received:  08/01/08 
Project:  SOU_0398-002-03_20080801, F&BI 808005 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 86 91 72-112 6 
Acenaphthylene mg/kg (ppm) 0.17 77 82 68-112 6 
Acenaphthene mg/kg (ppm) 0.17 82 87 70-111 6 
Fluorene mg/kg (ppm) 0.17 81 85 69-110 5 
Phenanthrene mg/kg (ppm) 0.17 81 84 68-111 4 
Anthracene mg/kg (ppm) 0.17 71 73 67-110 3 
Fluoranthene mg/kg (ppm) 0.17 78 78 68-114 0 
Pyrene mg/kg (ppm) 0.17 78 77 68-114 1 
Benz(a)anthracene mg/kg (ppm) 0.17 75 78 58-108 4 
Chrysene mg/kg (ppm) 0.17 81 85 64-115 5 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 78 80 54-119 3 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 80 85 61-123 6 
Benzo(a)pyrene mg/kg (ppm) 0.17 66 70 54-111 6 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 80 81 46-126 1 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 79 85 57-119 7 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 79 85 60-116 7 
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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. 
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Voluntary Cleanup Program 
Washington State Department of Ecology 
Toxics Cleanup Program 

TERRESTRIAL ECOLOGICAL EVALUATION 
EXCLUSION FORM 

Under the Model Toxics Control Act (MTCA), a Terrestrial Ecological Evaluation (TEE) is not required if 
the Site meets the criteria in WAC 173-340-7491 for an exclusion.  If you determine that your Site does 
not require a TEE, please complete this form and submit it to the Department of Ecology (Ecology) at the 
appropriate time, either with your VCP application or with a subsequent request for a written opinion.  
Please note that exclusion from the TEE does not exclude the Site from an evaluation of aquatic or 
sediment ecological receptors. 

If your Site does not meet the criteria for exclusion under WAC 173-340-7491, then you may have to 
conduct a simplified TEE in accordance with WAC 173-340-7492 or a site-specific TEE in accordance 
with WAC 173-340-7493.  If you have questions about conducting a simplified or site-specific TEE, 
please contact the Ecology site manager assigned to your Site or the appropriate Ecology regional office. 

Step 1: IDENTIFY HAZARDOUS WASTE SITE AND EVALUATOR 

Please identify below the hazardous waste site for which you are documenting an exclusion from 
conducting a TEE and the name of the person who conducted the evaluation. 

Facility/Site Name: Former Wesmar Property 

Facility/Site Address: 1451 46th Street Northwest, Seattle, Washington 

Facility/Site No:       VCP Project No.:       

Name of Evaluator:       
 

Step 2: DOCUMENT BASIS FOR EXCLUSION 

The bases for excluding a site from a terrestrial ecological evaluation are set forth in WAC 173-340-
7491(1).  Please identify below the basis for excluding your Site from further evaluation.  Please 
check all that apply. 

POINT OF COMPLIANCE – WAC 173-340-7491(1)(A) 
1-  No contamination present at site. 
2-  All contamination is 15 feet below ground level prior to remedial activities. 

3-  All contamination is six feet below ground level and an institutional control has been 
implemented as required by WAC 173-340-440. 

4-  
All contamination is below a site-specific point of compliance established in compliance with 
WAC 173-340-7490(4)(b) with an institutional control implemented as required by WAC 173-
340-440.  Please provide documentation that describes the rational for setting a site-
specific point of compliance. 

BARRIERS TO EXPOSURE – WAC 173-340-7491(1)(b) 

5-  

All contaminated soil, is or will be, covered by physical barriers (such as buildings or paved 
roads) that prevent exposure to plants and wildlife and an institutional control has been 
implemented as required by WAC 173-340-440.  An exclusion based on future land use must 
have a completion date for future development that is acceptable to Ecology.  

 



Step 2: DOCUMENT BASIS FOR EXCLUSION – CONTINUED 

UNDEVELOPED LAND – WAC 173-340-7491(1)(c) 
 

“Undeveloped land” is land that is not covered by building, roads, paved areas, or other barriers that would 
prevent wildlife from feeding on plants, earthworms, insects, or other food in or on the soil. 
“Contiguous” undeveloped land is an area of undeveloped land that is not divided into smaller areas of highways, 
extensive paving, or similar structures that are likely to reduce the potential use of the overall area by wildlife.  

 

6-  

There is less than one-quarter acre of contiguous undeveloped land on or within 500 feet of 
any area of the Site and any of the following chemicals is present: chlorinated dioxins or 
furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin, endosulfan, endrin, 
heptachlor, heptachlor epoxide, benzene hexachloride, toxaphene, hexachlorobenzene, 
pentachlorophenol, or pentachlorobenzene. 

7-  For sites not containing any of the chemicals mentioned above, there is less than one-and-a-
half acres of contiguous undeveloped land on or within 500 feet of any area of the Site. 

 

BACKGROUND CONCENTRATIONS – WAC 173-340-7491(1)(d) 

8-  Concentrations of hazardous substances in soil do not exceed background levels as 
described in WAC 173-340-709.  

 

Step 3: PROVIDE EXPLANATION FOR EXCLUSION (IF NECESSARY) 

 

 

 

 

 
Attach additional pages if necessary. 

 

Step 4: SUBMITTAL 

Please mail your completed form to Ecology at the appropriate time, either with your VCP application 
or with a subsequent request for a written opinion.  If you complete the form after you enter the VCP, 
please mail your completed form to the Ecology site manager assigned to your Site.  If a site manager 
has not yet been assigned, please mail your completed form to the Ecology regional office for the 
County in which your Site is located. 
 

 

Northwest Region: 
Attn: Dale Myers 

3190 160th Ave. SE 
Bellevue, WA 98008-5452 

Central Region: 
Attn: Mark Dunbar 

15 W. Yakima Ave., Suite 200 
Yakima, WA  98902 

Southwest Region: 
Attn: Bob Warren 
P.O. Box 47775 

Olympia, WA 98504-7775 

Eastern Region: 
Patti Carter 

N. 4601 Monroe 
Spokane WA  99205-1295 

 
If you need this publication in an alternate format, please call the Toxics Cleanup Program at 360-407-7170.  Persons with hearing loss 

can call 711 for Washington Relay Service.  Persons with a speech disability can call 877-833-6341. 
 

ECY #090-300 (revised 6/06) 
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1.0 INTRODUCTION 

Sound Environmental Strategies Corporation (SES) has prepared this Sampling and Analysis 
Plan (SAP) for the Former Wesmar Property located in Seattle, Washington (hereinafter 
referred to as the Property) on behalf of Bridge Group II, LLC and Block at Ballard II, LLC. The 
results of the remedial investigation (RI) conducted on the Wesmar Property indicate that 
arsenic- and polycyclic aromatic hydrocarbon (PAH)-contaminated soil and arsenic-
contaminated groundwater are present beneath the Property. This SAP summarizes the data 
collection efforts that will be conducted during the cleanup action. The SAP has been prepared 
in accordance with the Washington State Department of Ecology Agreed Order administrative 
mechanism. 

Data collected under the program described in the SAP will be used to evaluate effectiveness of 
the cleanup action and ensure compliance under the Washington State Model Toxics Control 
Act (MTCA).  

2.0 BACKGROUND 

2.1 Property Location and Description 
The Property includes a single tax parcel (King County parcel number 276830-3245) that covers 
approximately 102,132 square feet (2.34 acres) of land. The Property is listed as 1401 & 1451 
Northwest 46th Street and is located approximately 5 miles northwest of downtown Seattle, 
Washington.  

Wesmar, a chemical distributor specializing in cleaners, sanitizers, and water treatment 
compounds, was the most recent occupant of the western portion of the Property. In addition, 
the eastern portion of the Property was recently occupied by Colortech, Inc., a company that 
provided coating services for metals and metal-formed products. The Property is currently 
vacant; it is occupied only by the concrete floor slabs of the two former single-story, slab-on-
grade buildings that were constructed in 1906 and 1957, respectively. The floor grade of the 
former buildings lies approximately 8 to 10 feet below the surrounding street grade. 

A wastewater sump was located on the southern portion of the former Wesmar building. The 
wastewater sump is tied into the on-Property stormwater system and eventually ties in to the 96-
inch-diameter combined sewer main located within 14th Avenue Northwest. The wastewater 
sump did not appear to be frequently used as part of the Wesmar operations.  

The Property is scheduled to undergo redevelopment to a multi-story, mixed-use 
commercial/retail complex. Redevelopment plans involve construction of a subsurface parking 
lot to an approximate depth of 20 feet below the surrounding street surface grade. 

The Property is located within the Ballard Interbay Northend Manufacturing and Industrial 
Center (BINMIC) area, an approximately 971-acre area incorporating waterfront and uplands 
northwest of downtown Seattle. The BINMIC area is well known as a region with significant 
environmental issues as a result of the various historical industrial operations that were 
conducted in the area. The BINMIC boundaries are designated by Northwest Market Street and 
Northwest Leary Way in Ballard to the north; Third Avenue Northwest and Third Avenue West to 
the east; the Chittenden Locks and Magnolia to the west; and Dravus Street to the south. The 
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Property is located within the North BINMIC area, which is zoned general industrial or industrial 
buffer and includes such maritime businesses as commercial fishing, ship repair and boatyards, 
metal fabricators, print shops, warehousing, and storage. In the vicinity of the Property, retail 
stores, office buildings, service providers, and commercial properties are prominent tenants. In 
addition to industrial applications, several single-family homes and apartment buildings are 
located near the northern boundary of the North BINMIC area.  

2.2 Chemicals of Concern 
Soil samples will be collected during the cleanup action excavation, and groundwater samples 
will be collected following the completion of the Property remediation activities. The following 
chemicals have been identified as the primary chemicals of concern (COCs) for the Property. 

• Arsenic in soil and groundwater 

• PAHs in soil 

Secondary COCs for the Property include the following: 

• Diesel-range petroleum hydrocarbons (DRPH)  

• Benzene, toluene, ethylbenzene, and total xylenes (BTEX) 

The samples will be analyzed according to the methods described in Section 3.0 below. 

3.0 SAMPLING PROCEDURES 

The objectives for compliance monitoring are to document compliance with waste analysis 
profiles and to confirm that cleanup levels are achieved. Therefore, the following separate 
compliance monitoring activities are planned for the remedial action: 

• Soil profiling for off-Property treatment or disposal. 

• Confirming that cleanup levels have been achieved. 

• Monitoring the water discharged from the subgrade water intrusion control system for 
stormwater compliance. 

• Evaluating the condition of groundwater in the vicinity of the institutional control 
areas associated with the Property.  

3.1 Soil Sample Locations 
The excavation will be conducted based on the findings of the RI and previous investigations. 
Soil will be excavated to a total depth of 10 to 15 feet below ground surface (bgs). A systematic 
sampling grid will be superimposed over the exposed excavation area being tested (sidewalls 
and floor). A grid size of 50 feet will result in a statistically valid number of at least 43 soil 
samples based on the size of Area A (Figure 22 of the Final Remedial Investigation Report, 
Feasibility Study, and Proposed Cleanup Action [RI/FS and PCA]). Confirmation soil samples 
will be collected from each grid node following excavation and submitted for analysis of PAHs 
and arsenic. 
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Profile samples will be collected from the remaining construction excavation-generated soils to 
evaluate appropriate soil handling methods and disposal options. 

3.2 Groundwater Sample Locations and Schedule 
Following completion of the remedial activities, water samples will be collected from the 
discharge areas leading from the subgrade water intrusion control system, per the discussion in 
Section 8.4 of the RI/FS and PCA. 

3.3 Sampling Procedures 
The field sampling procedures for soil sample collection and handling are discussed in detail 
below. All field sampling data will be recorded and documented on field forms as described in 
Section 4.0, Sample Handling and Custody. 

3.3.1 Construction of Soil Sampling Grid 
When the remediation construction contractor reaches the predetermined limits of the 
remedial excavation as defined in the RI/FS and PCA, performance soil samples will be 
collected from the bottom and sidewalls of the excavation (Figure 22 of the RI/FS and 
PCA). Soil samples will be collected within a surveyed grid measuring 50 feet by 50 feet.  

Performance and/or confirmation soil samples collected from the bottom and sidewalls of 
the excavation will be collected from the grid intersections and along the sidewall using 
the procedures discussed in Section 3.3.2 and as presented on Figure 22 of the RI/FS 
and PCA. Performance and/or confirmation soil samples collected from the sidewalls of 
the remedial excavation will be collected every 50 feet or less, depending on the depth 
of the remedial excavation, and located and identified by nearest grid intersection. The 
sample ID will be determined by the nearest grid intersection. Sidewall samples will be 
collected at the farthest extent of contamination or just prior to encountering the shoring 
wall. 

3.3.2 Performance and Confirmation Soil Sampling 
Performance sampling will be conducted to assess whether soil containing 
concentrations of COCs above applicable MTCA Method A cleanup levels has been 
excavated. In the event that compliance samples indicate the presence of COCs in 
excess of their respective cleanup levels, SES will excavate a 50-foot by 50-foot area to 
a depth of 1 foot below the previously sampled elevation, and a subsequent sample will 
be collected from the grid intersection. Confirmation sampling of soil will be conducted in 
excavated areas where performance sampling indicates concentrations of COCs in the 
soil are below applicable MTCA Method A cleanup levels. The soil samples will be 
collected and handled following the procedures listed below: 

• Soil samples will be collected directly from the sidewalls and/or bottom of the 
remedial excavation using either stainless steel or plastic sampling tools. Soil 
samples collected at depths within 4 feet bgs will be collected manually. Samples 
collected at depths below 4 feet bgs will be collected with the backhoe bucket 
unless engineering controls are in place that allow for manual sample collection 
at depths greater than 4 feet bgs. All non-dedicated sampling equipment will be 
decontaminated between uses, as appropriate. 

• Information logged during sampling will include, at a minimum, sample depth, 
Unified Soil Classification System description, soil moisture content, observation 
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physical indications of contamination (e.g., odors, staining), and field screening 
results obtained using a photoionization detector. 

• Soil samples will be immediately transferred into laboratory-supplied sample 
containers. Analytical and in-field sample preservation methods for soil samples 
analyzed for arsenic, DRPH, BTEX, and PAHs are presented in Table I.2. Care 
will be taken not to handle the seal or inside cap of the container when placing 
the sample in the container. The container will be filled to minimize headspace 
(when applicable) and the seal/cap will be secured. 

• Sample containers will be labeled with the following information: client, project 
name and number, date and time sampled, sample identification, and sampler’s 
initials. 

• Samples will be logged on a Sample Chain of Custody form and placed in a 
chilled cooler at 4 degrees Celsius (°C) for transport to the laboratory while 
maintaining chain-of-custody protocols. 

• Laboratory quality assurance/quality control (QA/QC) samples will be submitted 
as described in the Quality Assurance Project Plan.  

• All disposable sampling and health and safety supplies and equipment will be 
discarded in a labeled 55-gallon drum at the Property. 

3.3.3 Groundwater Sample Collection and Handling Procedures 
The containers, preservation procedures, and holding times for groundwater samples 
are shown in Table I.1 and follow standard laboratory protocols. Groundwater samples 
for compliance monitoring will be collected and handled as described in Section 8.4 of 
the RI/FS and PCA. 

3.4 Sample Designation 
Each sample collected during the cleanup action will be assigned a unique sample identifier and 
number. The sample identifier and number will be filled out in indelible ink and affixed to 
appropriate containers immediately prior to sample collection. In addition to the sample identifier 
and number, the sample labels will include the following information: client name, project name 
and number, date and time of sample collection, and sampler’s initials. A Sample Summary 
Form will be maintained as each sample is collected; the form will include the sample location 
and depth, sample number and identifier, and other observations regarding the sample. The 
sample designation procedures for soil samples collected during the cleanup action are detailed 
below.  

3.4.1 Soil Sampling 
Bottom and sidewall soil samples collected from remedial excavation will be assigned a 
unique sample identifier that will include the components listed below. 

• The grid intersection identification (e.g., A01) 

• The depth in feet bgs (e.g., 7 feet) 

• The sample type (e.g., bottom “B”, sidewall “SW’) 
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For example, a soil sample collected from the bottom of the remedial excavation at the 
bottom of grid intersection A01 at a depth of 7 feet bgs on would be numbered A01-7-B. 
The sample identification will be placed on the sample label, Field Report form, Sample 
Summary Form, and Sample Chain of Custody form.  

3.4.2 Groundwater Sampling 
The groundwater samples collected for groundwater performance monitoring will be 
assigned a unique sample identifier and number. The number will include a prefix of the 
well identification and the date. For example, the groundwater sample collected from the 
subgrade water intrusion control system on November 22, 2010, would be numbered 
SWICS-20101122. The sample identification will be placed on the sample label, the field 
report form, the groundwater purge and sample form, and the sample chain of custody 
form. 

3.5 Soil Analytical Methods 
Selected soil samples collected during the cleanup will be submitted for laboratory analysis of 
DRPH by Northwest Total Petroleum Hydrocarbon Method NWTPH-Dx, PAHs by United States 
Environmental Protection Agency (EPA) Method 8270C SIM, arsenic by EPA Method 200.8, 
and BTEX and VOCs by EPA Method 8260B.  

Analytical methods and reporting limits are identified in Table I.2.  

3.6 Groundwater Analytical Methods 
Confirmation groundwater samples will be submitted laboratory analysis of arsenic by EPA 
Method 200.8. 

Analytical methods and reporting limits are identified in Table I.2. 

4.0 SAMPLE HANDLING AND CUSTODY 

4.1 Sample Handling 
Sample collection and handling considerations associated with the remediation field work 
include the following: 

• Samples are to be collected and containerized in order of decreasing volatility of 
parameters.  

• A sufficient sample volume will be collected from each location sampled to serve the 
needs of all analyses, including matrix spikes, matrix spike duplicates, and field 
duplicates. 

4.2 Sample Containers, Holding Times, and Preservation and Turnaround Times 
Table I.1 presents sample container, holding time, and preservation requirements for the listed 
analytical parameters. New laboratory-supplied sample containers will be used to collect the 
samples. 

Once collected, each sample will be labeled and placed into a matrix-specific sample cooler. 
The samples cooler will serve as the shipping container and will be provided by the laboratory 
with the sample containers. The sample cooler will be packed with ice to cool samples to 4°C 
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during shipment. Samples are to be transported to the laboratory promptly in order to provide 
ample time for analyses to be conducted within the established maximum holding times. The 
maximum interval between sample collection and shipment is to be 1 business day. 

The project manager or designee is responsible for coordinating with the laboratory for sample 
shipment via laboratory pick-up or overnight delivery service. State and federal regulations 
concerning the shipment of environmental samples to a laboratory for analysis will be followed. 

4.3 Sample Packaging and Shipping 
Immediately after samples are collected and labeled for laboratory analysis, they will be placed 
in a matrix-specific cooler. The samples will be packed with shock-absorbent materials, such as 
bubble wrap, to prevent movement or breakage of the sample jars during transport. The cooler 
will be filled with wet ice in order to meet the 4°C preservative requirement. A temperature blank 
will accompany each cooler.  

The Sample Chain of Custody form will be placed in a zip-lock bag and taped to the inside of 
the cooler. The cooler will be sealed with packaging tape and custody seals will be placed along 
the cooler lid in order to prevent or indicate tampering. The cooler containing the environmental 
samples will be picked up by the laboratory or arrangements can be made to have the cooler 
delivered to the laboratory by an overnight delivery service, such as Federal Express. If an 
overnight delivery service is used, the package must be scheduled for priority overnight service 
so that the temperature preservative requirement is not exceeded. 

4.4 Sample Documentation 
Sample documentation includes sample designation, sample labeling, groundwater purge and 
sample forms, field notes, and Sample Chain of Custody forms. Sample designation provides 
that each sample will be uniquely identified, labeled, and documented in the field at the time of 
collection. Each sample container will have a sample label affixed to the outside of the container 
in an obvious location. Information will be recorded on the label with water-resistant ink. The 
sample label will specify: 

• Sample identification number 

• Date and time of sample 

• Preservation used 

• Analytical methods 

• Project name 

The field logbook will be used to provide daily records of significant events, observations, and 
measurements during field investigations. The field logbook also will be used to document all 
sampling activities. All logbook entries will be made with indelible ink to provide a permanent 
record. Logbooks will be kept in the possession of the field technician during the on-Property 
work, and all members of the field personnel will have access to the notebook. These logbooks 
will be maintained as permanent records. The field logbooks are intended to provide sufficient 
data and observations to reconstruct events that occurred during installation and sampling. All 
logbooks will be given a unique label, and multiple logbooks will be assigned serial numbers. 
The following items will be recorded in the field logbook. 
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• Name, date, and time of entry 

• Names and responsibilities of field crew members 

• Name and titles of any Property visitors 

• Descriptions of sampling procedures, and problems encountered 

• Number and amount of samples taken at each location 

• Details of sampling location 

• Identification numbers of all samples collected 

• Date and time of collection 

• Sample collection method 

• Decontamination procedures 

• Field measurements (e.g., dissolved oxygen, oxidation-reduction potential, 
temperature, pH, and conductivity) and general observations 

Each sample container is to be logged using a Sample Chain of Custody form prior to shipment 
or pickup by the laboratory (example attached). The Sample Chain of Custody form will be 
signed by the individual responsible for custody of the sample containers and will accompany 
the samples to the laboratory. Information to be recorded on the Sample Chain of Custody form 
should include: 

• Sample matrix 

• Sample collector’s name 

• Dates/times of sample collection 

• Sample identification numbers 

• Number and type of containers for each sample aliquot 

• Type of preservation 

• QC sample designation 

• Analysis method 

• Special handling instructions 

• Destination of samples 

• Name, date, time, and signature of each individual releasing the shipping container 

The laboratory will designate a sample custodian. This individual is responsible for inspecting 
and verifying the correctness of the chain-of-custody records upon sample receipt. The sample 
custodian will accept the samples by signing the Sample Chain of Custody form and noting the 
condition of the samples in writing on the Sample Chain of Custody or other receipt form. The 
sample custodian will notify the project manager of any discrepancies. Samples received by the 
laboratory will be entered into a sample management system, which must include: 

• Laboratory sample number 

• Field sample designation 
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• Analytical batch numbers 

• List of analyses requested for each sample container 

Immediately after receipt, the samples will be stored in an appropriate secure storage area. The 
analytical laboratory will maintain written records showing the chronology of sample handling 
during the analysis process by various individuals at the laboratory. 

5.0 EQUIPMENT DECONTAMINATION PROCEDURES 

The decontamination procedures described below are to be used by field personnel to clean 
drilling, sampling, and related field equipment. Deviation from these procedures must be 
documented in the field logbook. 

5.1 Sampling Equipment 
All sampling equipment used (e.g., stainless-steel bowls, stainless-steel spoons, soil split-spoon 
samplers, etc.) will be cleaned using a three-step process, as follows: 

1. Surfaces of equipment that would be in contact with the sample will be scrubbed with 
brushes using an Alconox solution. 

2. Equipment will be rinsed and scrubbed with clean tap water. 

3. Equipment will be rinsed a final time with deionized water to remove tap water impurities. 

Decontamination of the reusable sampling devices will occur between the collection of each 
sample. 

6.0 DISPOSAL OF INVESTIGATIVE-DERIVED WASTE 

Excavated soil will be characterized and disposed of at a permitted facility. 
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Table I.1
Sample Containers, Preservatives, and Holding Times

Former Wesmar Property
1401 and 1451 Northwest 46th Street

Seattle, Washington

Analyte Analytical Method Sample Container Preservation Holding Time

Arsenic EPA 200.8 One 4-oz wide mouth glass  Cool 4°C 6 months
PAHs SW-846 EPA 8270D SIMS One 8-oz wide mouth glass  Cool 4°C 14/40 daysa

DRPH EPA 8015 One 8-oz wide mouth glass  Cool 4°C 14/40 daysa

BTEX EPA 8021B and EPA 5035A Three - 40-mL VOA vials  Cool 4°C 14 days

Arsenic EPA SW-846 Method 6000/7000 Series One 500-mL poly bottle  Cool 4°C 6 months
PAHs SW-846 EPA 8270C SIMS One 500-mL amber bottle  Cool 4°C 7/40 daysb

DRPH EPA 8015 One 500-mL amber bottle  Cool 4°C 7/40 daysb

BTEX EPA 8021B and EPA 5035A Three 40-mL VOA vials  Cool 4°C/HCL 14 days
NOTES:
a14 days until extraction; 40 days following extraction. °C = degrees Celsius
b7 days until extraction; 40 days following extraction. BTEX = benzene, toluene, ethylbenzene, and total xylenes

DRPH = diesel-range petroleum hydrocarbons
EPA = United States Environmental Protection Agency
HCL = hydrochloric acid preservative
mL = milliliter
oz = ounce
PAHs = polycyclic aromatic hydrocarbons
VOA = volatile organic analysis 

Soil Samples

Groundwater Samples
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Table I.2
Summary of Analytical

Methods and Target Reporting Limits
Former Wesmar Property

1401 and 1451 Northwest 46th Street
Seattle, Washington

Analyte Analytical Method Soil (mg/kg) Groundwater (µg/L) Soil (mg/kg) Groundwater (µg/L)

Diesel-Range Petroleum 
Hydrocarbons NWTPH-Dx 50 50 2,000 500

Naphthalene EPA Method 8270-SIM 0.01 0.01 5 160
1-Methylnaphthalene EPA Method 8270-SIM 0.01 0.01 0.1 0.1
2-Methylnaphthalene EPA Method 8270-SIM 0.01 0.01 0.1 0.1
Benzo(a)anthracene EPA Method 8270-SIM 0.01 0.01 0.1 0.1
Chrysene EPA Method 8270-SIM 0.01 0.01 0.1 0.1
Benzo(b)fluoranthene EPA Method 8270-SIM 0.01 0.01 0.1 0.1
Benzo(b)fluoranthene EPA Method 8270-SIM 0.01 0.01 0.1 0.1
Benzo(a)pyrene EPA Method 8270-SIM 0.01 0.01 0.1 0.1
Indeno(1,2,3-cd)pyrene EPA Method 8270-SIM 0.01 0.01 0.1 0.1
Dibenz(a,h)anthracene EPA Method 8270-SIM 0.01 0.01 0.1 0.1

Benzene EPA Method 8260 0.03 0.03 0.03 5
Toluene EPA Method 8260 0.05 0.05 7 1,000
Ethylbenzene EPA Method 8260 0.05 0.05 6 700
Total Xylenes EPA Method 8260 0.15 0.15 9 1,000
Naphthalene EPA Method 8260 0.15 0.15 5 160
Trichloroethylene EPA Method 8260 0.05 0.05 0.03 5

Target Reporting Limits Site-Specific Cleanup Levels

Metals

Petroleum Hydrocarbons

Volatile Organic Compounds

Polycyclic Aromatic Hydrocarbons

Arsenic EPA Method 200.8 1 1 20 5

NOTES:
EPA = United States Environmental Protection Agency
mg/kg = milligrams per kilogram
NWTPH = Northwest Total Petroleum Hydrocarbons
µg/L = micrograms per liter

Metals
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ATTACHMENTS 
Sample Chain of Custody Form 

Sample Summary Form 
Field Report Form 

Groundwater Purge and Sample Form 
 







 

Attachments:  

Distribution: 
 
This report presents opinions formed as a result of our observation of activities relating to our services only.  We rely on the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the 
presence of our representative.  Our work does not include supervision or direction of the work of others.  Our firm will not be responsible for job or site safety of others on this project.  DISCLAIMER:  Any electronic form, facsimile or hard 
copy of the original document (email, text, table, and/or figure), if provided, and any attachments are only a copy of the original document.  The original document is stored by Sound Environmental Strategies Corporation and will serve as 
the official document of record. 
 

 
 
 
2400 Airport Way South, Suite 200 
Seattle, Washington  98134-2020 
P: (206) 306-1900 F: (206) 306-1907 

FIELD REPORT     
Project Number: 

 

 

Page _____ of  _____ 
Client / Project Title: 

 
Date: 

 
Location: 

 
Time of Arrival/Departure:
 
_______________to _________________  
                    (military time) 

Purpose of Visit:

 

Prepared by: 

 
Weather: 

 
Travel Time:
Mileage: 

Permit: 

 
Upon arrival to the site I assessed personal safety hazards:  Yes  or   Referred to Site Health and Safety  Plan 
Safety hazards were addressed by:   Staying alert to construction and equipment hazards      Other (describe 

Notes: 
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Client - Site: _______________ Project #:  _________________ Well ID Number: ________________ 
Field/Sampling Personnel: ______________________________________________________________________________________________ 
 
Date(s) of Water Level Measurement:  Equipment Used:  Product/Water Interface Meter 
Total Depth Depth to 

Water 
Water 

Column 
Casing Diameter (inches) 

         2                     4                       6 
Casing 
Volume 

Total Purge 
Volume 

   0.16 0.64 1.44   
 
 
Date of Sampling: 

Time of Sampling: 
Water Quality Meter:  Type_________________  SES #_____________ 

Purge/Sampling Method: Low Flow  other Sampling Equipment: P.Pump, S.Pump ,  other _________________ 
Screened Interval:                                      Approx. Depth at Sampling Point (typically slightly above middle of screen): 
Time Start Purge: Time End Purge: 
Time  
(in 3-5 min 
intervals) 

Depth to Water 
(drawdown <0.33’) 

Rate of Purging 
(Liter/min) 0.1 – 0.5 

* pH ± 0.1 * Specific 
Conductivity 
(______) ± 3% 

* Turbidity 
(NTU) ± 10% 

* Dissolved 
Oxygen (DO) ± 
10% or < 0.2 

Temperatur
e (ºC) ± 3% 

ORP ± 
10mv 

         
         
         
         
         
         
         
         
         
         
         
Sampling Comments: 
 

Sample Number/ID Container Type Preservative Field Filtration Analysis Request 
     
     
     
     

 
PURGE WATER DISPOSAL NOTES: 
Total Discharge (3.8L:1Gal): Disposal Method:  
 
Well Head Conditions 
Well/Security Devices in good condition? (i.e.: Monument, Bolts, Seals, J-cap, Lock) Yes No 
Evidence of Surface Water Infiltration (if yes, describe)? 
Action Items (e.g.: repair of any monitoring well components)? 
 

Yes 
Yes 

No 
No 

 
Additional Comments/Descriptions/Explanation of any Access Issues: 
 
 
● * Indicates the minimum subset of parameters that must be met in lieu of measuring all five; pH, Conductivity, AND, Turbidity OR DO. 
● Three successive readings should be within the indicated parameter limits prior to sampling 
● All units of measurement are in feet and/or gallons unless otherwise indicated 
● If prepurge static water level is above the screen, avoid drawdown of water level into the screen 
● Final purge volume must be greater than stabilized drawdown volume plus extraction tubing volume 

GROUNDWATER PURGE AND SAMPLE FORM 
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Client - Site: ______________________ 

 
 
Project #:  ______________________ 

 
 
Well ID Number: ________________________ 

Field/Sampling Personnel: ______________________________________________________________________________________________________ 
 
Purge/Sampling Method: Low Flow  other 

Water Quality Meter:  Type_________________  SES #_____________ 
Sampling Equipment: P.Pump, S.Pump ,  other 

Screened Interval:                                      Approx. Depth at Sampling Point (typically slightly above middle of screen): 
Time Start Purge: Time End Purge: 
Time  
(in 3-5 min 
intervals) 

Depth to Water 
(drawdown <0.33’) 

Rate of Purging 
(Liter/min) 0.1 – 0.5 

* pH ± 0.1 * Specific 
Conductivity 
(______) ± 3% 

* Turbidity 
(NTU) ± 10% 

* Dissolved 
Oxygen (DO) ± 
10% 

Temperatur
e (ºC) ± 3% 

ORP ± 
10mv 

         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
Sampling Comments: 
 

GROUNDWATER PURGE AND SAMPLE FORM CONTINUED 
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1.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) establishes the quality assurance (QA) objectives for 
soil and groundwater sampling associated with the remedial investigation at the Former Wesmar 
Property. Data collected under the program described in the Final Remedial Investigation Report, 
Feasibility Study, and Proposed Cleanup Action (Final RI Report, FS, and PCA) will be used to 
evaluate the effectiveness of the cleanup action proposed for the Property. This plan presents the 
quality control (QC) procedures developed to meet project QA objectives, as described below. 

2.0 DATA QUALITY INDICATORS 

Data quality indicators—including precision, accuracy, representativeness, comparability, and 
completeness (PARCC parameters)—and data reporting limits are dictated by the data quality 
objectives, project requirements, and intended uses of the data. The data must be of sufficient 
technical quality to assess whether contaminants are present and whether they pose a potential 
threat to human health and the environment.  

An assessment of data quality is based upon quantitative (precision, accuracy, and completeness) 
and qualitative (representativeness and comparability) indicators. Definitions of these parameters 
and the applicable QC procedures are given below. 

2.1 Precision 
Precision measures the reproducibility of measurements under a given set of conditions. 
Specifically, it is a quantitative measure of the variability of a group of measurements compared 
with their average values. Analytical precision is measured through matrix spike/matrix spike 
duplicate (MS/MSD) samples and laboratory control samples/laboratory control sample duplicate 
(LCS/LCSD) for organic analysis and through duplicate samples for inorganic analyses. 

Analytical precision is quantitatively expressed as the relative percent difference (RPD) between 
the LCS/LCSD, MS/MSD, or duplicates. Analytical precision measurements will be carried out at a 
minimum frequency of one per laboratory analysis group. Laboratory precision will be evaluated 
against laboratory quantitative RPD performance criteria provided by the laboratory. 

Field precision will be evaluated by the collection of blind field duplicates at a minimum frequency 
of one in 20 groundwater samples. Control limits for the field duplicates will be 20 percent, unless 
the duplicate values are within five times the reporting limit, in which case the control limit interval 
will be plus or minus the reporting limit for groundwater. 

Precision measurements can be affected by the nearness of a chemical concentration to the 
method detection limit, where the percent error (expressed as RPD) increases. 

2.2 Accuracy 
Accuracy measures the closeness of the measured value to the true value. The accuracy of 
chemical test results is assessed by “spiking” samples with known standards (surrogates, blank 
spikes, or matrix spikes) and establishing the average recovery. Accuracy measurements on MS 
samples will be carried out at a minimum frequency of one in 20 samples per matrix analyzed. 
Surrogate recoveries will be determined for every sample analyzed for organics.  
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Laboratory accuracy will be evaluated against quantitative matrix spike and surrogate spike 
recovery performance criteria as provided by the laboratory. Accuracy can be expressed as a 
percentage of the true or reference value, or as a percent recovery in those analyses where 
reference materials are not available and spiked samples are analyzed. Control limits for percent 
recovery for soil and groundwater samples will equal the laboratory acceptance limits generated 
according to United States Environmental Protection Agency (EPA) guidelines. 

2.3 Representativeness 
Representativeness measures how closely the measured results reflect the actual concentration or 
distribution of the chemical compounds in the matrix sampled. The sampling plan design, sampling 
techniques, and sample handling protocols (e.g., storage, preservation, and transportation) have 
been developed to ensure representative samples. 

2.4 Comparability 
Comparability is a qualitative parameter expressing the confidence with which one data set can be 
compared with another. The use of standard techniques for both sample collection and laboratory 
analysis should make data collected comparable to both internal and other data generated. 

2.5 Completeness 
Completeness is defined as the percentage of measurements made that are judged to be valid 
measurements. Results will be considered valid if all the precision, accuracy, and 
representativeness objectives are met and if reporting limits are sufficient for the intended uses of 
the data. The target completeness goal for this project is 95 percent.  

Laboratory internal QC checks, preventive maintenance, and corrective action, as described in 
other sections of this document, will be implemented to help meet the QA objectives established for 
these analyses. 

3.0 FIELD AND LABORATORY QC PROCEDURES 

This section describes the procedures that will be implemented to: 

(1) Ensure sample integrity from the time of sample collection to the time of analysis in the 
laboratory.  

(2) Obtain the appropriate chemical and physical data.  

(3) Collect field and laboratory quality control samples.  

(4) Monitor performance of the laboratory and field measurement systems.  

(5) Correct any deviations from the methods or QA requirements established in this QAPP. 

(6) Report and validate the data. 
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3.1 Field Equipment Calibration 
Field meters used to evaluate pH, conductivity, and dissolved oxygen, as well as temperature 
probes and photoionization detectors, will be calibrated and maintained in accordance with the 
manufacturers’ specifications. All routine maintenance will be recorded in the field sampling logs. 

3.2 Field Documentation 
As described in greater detail in the Sampling and Analysis Plan (SAP; Appendix I of the Final RI 
Report, FS, and PCA), a complete record of all field activities will be maintained for the duration of 
the field phase of the work. Documentation will include the following: 

• Daily recordkeeping by field personnel of all field activities. 
• Recordkeeping of all samples collected for analysis (field sampling forms). 
• Use of sample labels and tracking forms for all samples collected for analysis. 

The field logbooks and sample forms will provide a description of all sampling activities, sampling 
personnel, weather conditions, and a record of all modifications to the procedures and plans 
identified in the work plan. The field logbooks and sample forms are intended to provide sufficient 
data and observations to enable participants to reconstruct events that occurred during the 
sampling period. 

Sample possession and handling will also be documented so that it is traceable from the time of 
sample collection to the laboratory and data analysis. Sample chain-of-custody records and 
procedures are described in Section 4.4 of the SAP (Appendix I of the Final RI Report, FS, and 
PCA). 

3.3 Sample Handling Procedures and Transfer of Custody 
Samples submitted to the analytical laboratories will be collected in the appropriate sample 
containers and preserved as specified in Tables I.1 and I.2 of the SAP (Appendix I of the Final RI 
Report, FS, and PCA). The storage temperatures and maximum holding times for 
physical/chemical analyses are also presented in Tables I.1 and I.2. 

The transportation and handling of groundwater samples will be accomplished in a manner that not 
only protects the integrity of the sample, but also prevents any detrimental effects due to release of 
samples. Samples will be logged on a Sample Chain of Custody form and will be kept in coolers on 
ice until delivery to the analytical laboratory. The Sample Chain of Custody form will accompany 
each shipment of samples to the laboratory. Procedures for sample transportation and handling are 
described in Section 4.0 of the SAP (Appendix I of the Final RI Report, FS, and PCA). 

3.4 Field and Laboratory QC Samples 
Field and analytical laboratory control samples will be collected to evaluate PARCC parameters. A 
summary of the QC samples and the frequency at which they will be collected and/or analyzed is 
described in the following subsections. 

3.4.1 Field Trip Blanks 
Field trip blanks will consist of deionized water sealed in a sample container by the 
analytical laboratory. The trip blank will accompany sample containers for soil and 
groundwater samples during transportation to and from the field and then will be returned to 
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the laboratory with each shipment of samples. The trip blank will remain unopened until 
submitted to the laboratory for analysis. One trip blank per cooler will be evaluated to 
identify the potential for sample contamination during transport. 

3.4.2 Laboratory Matrix Spike 
A minimum of one laboratory matrix spike per 20 samples, not including QC samples, or 
one matrix spike sample per batch of samples if fewer than 20 samples are obtained will be 
analyzed for all constituents. The matrix spikes will be performed using a project sample. 
These analyses will be performed to provide information on accuracy and to verify that 
extraction and concentration levels are acceptable. The laboratory spikes will follow EPA 
guidance for matrix and blank spikes. 

3.4.3 Laboratory Matrix Spike Duplicate 
A minimum of one laboratory matrix spike duplicate per 20 samples, not including QC 
samples, or one matrix spike duplicate sample per batch of samples if fewer than 20 
samples are obtained will be analyzed for all constituents. These analyses will be 
performed to provide information on the precision of chemical analyses. The laboratory 
spikes will follow EPA guidance for matrix and blank spike duplicates. 

3.4.4 Laboratory Method Blanks 
A minimum of one laboratory method blank per 20 samples, one every 12 hours, or one per 
batch of samples analyzed if fewer than 20 samples are analyzed will be analyzed for all 
parameters to assess possible laboratory contamination. Dilution water will be used 
whenever possible. Method blanks will contain all reagents used for analysis. The 
generation and analysis of additional method, reagent, and glassware blanks may be 
necessary to verify that laboratory procedures do not contaminate samples. 

3.4.5 Laboratory Control Sample 
A minimum of one laboratory control sample per 20 samples, not including QC samples, or 
one laboratory control sample per sample batch if fewer than 20 samples are obtained will 
be analyzed for all parameters. 

3.4.6 Surrogate Spikes 
Surrogate spike recoveries will be reported with all organic reports where appropriate. The 
report shall also specify the control limits for surrogate spike results as well as the spiking 
concentration. Out of control recoveries (as defined in the Method Compendium) will be 
reported immediately to the Project QA Officer. Out of control recoveries (as defined in the 
Method Compendium) will result in the sample being rerun (Both sets of data are to be 
reported.). 

3.5 Sample Analysis 
Selected soil samples collected during the cleanup will be submitted for laboratory analysis, 
including DRPH by Northwest Total Petroleum Hydrocarbon Method NWTPH-Dx, PAHs by United 
States Environmental Protection Agency (EPA) Method 8270C SIM, arsenic by EPA Method 
200.8, and BTEX and VOCs by EPA Method 8260B. 
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Standard EPA sample preparation, cleanup, and analytical methods will be used. Sample 
preparation methods, cleanup methods, and analytical methods are summarized in Section 4.0 of 
the SAP (Appendix I of the Final RI Report, FS, and PCA). The laboratory QAPPs and standard 
operating procedures will provide data quality procedures according to the protocols for the 
analytical method and cleanup steps, and at a level sufficient to meet the sampling program data 
quality objectives. 

3.6 Reporting Limits 
The reporting limits for each chemical analysis are summarized in Table I.2 of the SAP (Appendix I 
of the Final RI Report, FS, and PCA). These reporting limits are targeted to be lower than 
preliminary cleanup levels. The reporting limits listed are goals only. Instances may arise where 
high sample concentrations, non-homogeneity of samples, or matrix interferences preclude 
achieving the desired reporting limit and associated QC criteria. In such instances, the laboratory 
will report the reasons for deviations from these reporting limits. 
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