
  

Remedial Investigation Report 
sound environmental strategies corporation  

 

www.soundenvironmental .com 

Property: 

TOC Holdings Co. Facility No. 01-169 
851 North Broadway 
Everett, Washington 

Prepared for: 

TOC Holdings Co.  
2737 West Commodore Way 
Seattle, Washington 

November 7, 2009 

Sound Environmental Strategies Corporation 

2400 Airport Way South, Suite 200 

Seattle, Washington 98134-2020 





Remedial Investigation Report  
TOC Holdings Co. Facility No. 01-169 November 7, 2009 

 Sound Environmental Strategies Corporation i 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY ....................................................................................................... iv 

ACRONYMS AND ABBREVIATIONS .................................................................................... v 

1.0  INTRODUCTION ...................................................................................................... 1 
1.1  PURPOSE AND OBJECTIVES ....................................................................... 1 
1.2  REPORT ORGANIZATION ............................................................................. 1 

2.0  BACKGROUND ....................................................................................................... 2 
2.1  PROPERTY LOCATION AND DESCRIPTION ............................................... 2 

2.1.1  Subject Property ............................................................................................ 2 
2.1.2  Adjoining Properties ....................................................................................... 2 
2.1.3  Everett Smelter Site ....................................................................................... 3 

2.2  PROPERTY LAND USE HISTORY ................................................................. 3 
2.3  FUTURE PROPERTY LAND USE .................................................................. 4 
2.4  ENVIRONMENTAL SETTING ......................................................................... 4 

2.4.1  Land Use ....................................................................................................... 4 
2.4.2  Meteorology ................................................................................................... 4 
2.4.3  Groundwater Use ........................................................................................... 4 

2.5  GEOLOGIC AND HYDROGEOLOGIC SETTING ........................................... 5 
2.5.1  Topography .................................................................................................... 5 
2.5.2  Regional Hydrogeology ................................................................................. 5 
2.5.3  Property Geology ........................................................................................... 5 
2.5.4  Property Hydrology ........................................................................................ 6 

2.6  PREVIOUS INVESTIGATIONS ....................................................................... 7 
2.6.1  Release Discovery ......................................................................................... 7 
2.6.2  2004 Subsurface Investigation ...................................................................... 8 
2.6.3  Remediation Well Installation ........................................................................ 9 
2.6.4  2006 Subsurface Investigation ...................................................................... 9 
2.6.5  Groundwater Monitoring ................................................................................ 9 

3.0  INTERIM ACTION .................................................................................................. 10 

4.0  DATA GAPS .......................................................................................................... 11 

5.0  2009 REMEDIAL INVESTIGATION ....................................................................... 11 
5.1  FIELD PROGRAM ......................................................................................... 11 
5.2  FIELD ACTIVITIES ........................................................................................ 12 
5.3  SOIL SAMPLE COLLECTION ....................................................................... 12 
5.4  RESULTS ...................................................................................................... 12 

6.0  TERRESTRIAL ECOLOGICAL EVALUATION ..................................................... 13 

7.0  CONCEPTUAL SITE MODEL ................................................................................ 13 



Remedial Investigation Report  
TOC Holdings Co. Facility No. 01-169 November 7, 2009 

TABLE OF CONTENTS (CONTINUED) 

 Sound Environmental Strategies Corporation ii

7.1  SITE DEFINITION ......................................................................................... 13 
7.2  CHEMICALS OF CONCERN......................................................................... 14 
7.3  CONFIRMED AND SUSPECTED SOURCE AREAS .................................... 14 
7.4  MEDIA OF CONCERN .................................................................................. 14 
7.5  DISTRIBUTION OF CONTAMINANTS IN SOIL ............................................ 14 
7.6  DISTRIBUTION OF CONTAMINANTS IN GROUNDWATER ....................... 15 
7.7  CONTAMINANT FATE AND TRANSPORT .................................................. 15 

7.7.1  Transport Mechanism Affecting Distribution of Petroleum Hydrocarbons in  
the Subsurface ............................................................................................. 15 

7.7.2  Environmental Fate in the Subsurface ........................................................ 15 
7.8  PRELIMINARY EXPOSURE ASSESSMENT ................................................ 16 

7.8.1  Soil-to-Groundwater Pathway ...................................................................... 16 
7.8.2  Direct Contact Pathway ............................................................................... 16 
7.8.3  Vapor Pathway ............................................................................................ 17 
7.8.4  Surface Water .............................................................................................. 17 
7.8.5  Groundwater/Drinking Water ....................................................................... 17 

8.0  BIBLIOGRAPHY .................................................................................................... 17 

9.0  LIMITATIONS ........................................................................................................ 18 

 
PHOTOGRAPHS 
Site Photographs 
Aerial Photographs 

FIGURES 
Figure 1  Property Location Map 
Figure 2  Exploration Location Plan with Geologic Cross Sections 
Figure 3  Geologic Cross Section A-A' 
Figure 4  Geologic Cross Section B-B' 
Figure 5  Groundwater Contour Map (August 27, 2009) 
Figure 6  Groundwater Analytical Results (August 27 and 28, 2009)  
Figure 7  Soil Analytical Results  
Figure 8  Site Boundary Definition 

TABLES 
Table 1 Summary of Groundwater Data 
Table 2  Summary of Soil Analytical Results  



Remedial Investigation Report  
TOC Holdings Co. Facility No. 01-169 November 7, 2009 

TABLE OF CONTENTS (CONTINUED) 

 Sound Environmental Strategies Corporation iii

APPENDICES 
Appendix A Sanborn Fire Insurance Maps 
Appendix B Snohomish County Assessor Records 
Appendix C City of Everett Records 
Appendix D Boring Logs 
Appendix E Laboratory Analytical Results 
  Friedman & Bruya, Inc. #906216 
  Friedman & Bruya, Inc. #906226 
Appendix F Terrestrial Ecological Evaluation Form  
 



Remedial Investigation Report  
TOC Holdings Co. Facility No. 01-169 November 7, 2009 

 Sound Environmental Strategies Corporation iv 

EXECUTIVE SUMMARY 

Sound Environmental Strategies Corporation has prepared this Remedial Investigation Report 
on behalf of TOC Holdings Co. for TOC Holdings Co. Facility No. 01-169, located at 851 North 
Broadway in Everett, Washington (herein referred to as the Property). This Remedial 
Investigation Report was prepared for submittal to the Washington State Department of 
Ecology, and it was developed to meet the general requirements of a remedial investigation as 
defined by the Washington State Model Toxics Control Act Regulation in Chapters 173-340-350 
and 173-340-360 of the Washington Administrative Code.  

The Property is currently operated as a retail shopping center. A retail gasoline service station 
operated on the Property from circa 1960 to 2003. Historical records indicate that a 500-gallon 
underground storage tank, two 6,000-gallon underground storage tanks, an 8,000-gallon 
underground storage tank, and a 12,000-gallon underground storage tank occupied the 
Property in addition to two fuel-dispensing pump islands and associated product delivery lines. 
The 500-gallon underground storage tank was removed from the Property in 1990, and the 
remainder of the underground storage tank system was removed from the northwestern and 
west-central portions of the Property in 2003. Soil samples collected from the floor and sidewalls 
of the excavation contained concentrations of gasoline-range petroleum hydrocarbons, 
benzene, total xylenes, and/or naphthalene in excess of the applicable Washington State Model 
Toxics Control Act Method A cleanup levels. The petroleum-contaminated soil was 
overexcavated to the maximum extent feasible; logistical constraints and access issues 
prohibited additional excavation to the north, south, and west.  

Four subsurface investigations were conducted at the Property between 2004 and 2009 to 
evaluate the vertical and lateral extent of petroleum hydrocarbon contamination. During the 
investigations, soil samples collected from borings advanced to the north, south, and southwest 
of the excavation area were found to contain concentrations of gasoline-range petroleum 
hydrocarbons and benzene in excess of the cleanup levels at depths between 7 and 21 feet 
below ground surface. Additional exploration to the north and west of the excavation was limited 
by the north-adjoining property and the North Broadway right-of-way, respectively. Eleven of the 
soil borings were completed as monitoring, remediation, or observation wells. Groundwater 
samples collected from wells OW02, RW02, and RW07 have been found to contain 
concentrations of benzene and/or one or more of the ranges of petroleum hydrocarbons that 
exceeded their respective Washington State Model Toxics Control Act Method A cleanup levels. 

Based on the findings of the investigations and monitoring events conducted between 2003 and 
2009 and the historical research presented in this report, the Site has been defined to include 
petroleum-contaminated soil beneath the northwestern portion of the Property and petroleum-
contaminated groundwater in the vicinity of observation well OW02 and remediation wells 
RW02 and RW07, which are located near the western, northern, and southern limits of the 
underground storage tank excavation, respectively. The extent of petroleum contamination to 
the north and west of the Property has not been confirmed. 

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

µg/L micrograms per liter 

ASARCO former American Smelting and Refining Company, Inc. 

bgs below ground surface 

BTEX benzene, toluene, ethylbenzene, and total xylenes 

COC chemical of concern 

cPAH  carcinogenic polycyclic aromatic hydrocarbon 

CSM Conceptual Site Model 

DPE dual-phase extraction 

DRPH diesel-range petroleum hydrocarbons 

Ecology Washington State Department of Ecology 

EDB ethylene dibromide  

EDC ethylene dichloride  

EPA United States Environmental Protection Agency 

EPH extractable petroleum hydrocarbons 

EPI Environmental Partners, Inc. 

GAC granular-activated carbon 

GEI GeoEngineers, Inc. 

GRPH gasoline-range petroleum hydrocarbons 

GWMA Snohomish County Ground Water Management Area 

LNAPL light, non-aqueous phase liquid 

mg/kg milligrams per kilogram 

MTBE methyl tertiary-butyl ether 

MTCA Washington State Model Toxics Control Act 

NWTPH Northwest Total Petroleum Hydrocarbon 

ODEQ State of Oregon Department of Environmental Quality 
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PCB polychlorinated biphenyl 

PCS petroleum-contaminated soil 

PID photoionization detector 

Property 851 North Broadway, Everett, Washington 

PVC polyvinyl chloride 

RI remedial investigation 

ROW right-of-way  

SES Sound Environmental Strategies Corporation 

Site petroleum-contaminated soil beneath the northern portion of the 
Property and petroleum-contaminated groundwater in the vicinity of 
wells OW02, RW02, and RW07, which are located around the 
perimeter of the underground storage tank excavation 

TEE Terrestrial Ecological Evaluation 

USCS Unified Soil Classification System 

UST  underground storage tank 

VCP  Ecology’s Voluntary Cleanup Program 

VPH volatile petroleum hydrocarbons 

WAC Washington Administrative Code 
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1.0 INTRODUCTION 

Sound Environmental Strategies Corporation (SES) has prepared this Remedial Investigation (RI) 
Report on behalf of TOC Holdings Co. for TOC Holdings Co. Facility No. 01-169, located at 851 
North Broadway in Everett, Washington (herein referred to as the Property), as depicted on Figure 
1. This RI Report was prepared for submittal to the Washington State Department of Ecology 
(Ecology), and it was developed to meet the general requirements of an RI as defined by the 
Washington State Model Toxics Control Act (MTCA) Regulation in Chapters 173-340-350 and 173-
340-360 of the Washington Administrative Code (WAC 173-340-350 and 173-340-360).  

As established in WAC 173-340-200, the “Site” is defined by the full lateral and vertical extent of 
contamination that has resulted from the former operation of a retail gasoline service station on the 
Property. Based on the information gathered to date, the Site has been defined to include 
petroleum-contaminated soil (PCS) beneath the northern portion of the Property and petroleum-
contaminated groundwater in the vicinity of wells OW02, RW02, and RW07, which are located 
around the perimeter of the underground storage tank (UST) excavation (Figure 2). 

1.1 PURPOSE AND OBJECTIVES 
As specified in WAC 173-340-350(7), the purpose of the RI is “to collect data necessary to 
adequately characterize the site for the purpose of developing and evaluating cleanup action 
alternatives.” This RI Report presents historical information regarding the former use of the 
Property and surrounding parcels; summarizes other pertinent information obtained during the 
review of historical records; summarizes the environmental work in its entirety that has been 
performed at the Site to date, including the initial source removal activities, the scope and findings 
of each subsurface investigation, and the ongoing groundwater monitoring program; and presents 
a Conceptual Site Model (CSM) based on the collective findings of the RI components described 
herein.  

1.2 REPORT ORGANIZATION 
This RI Report is organized into the following sections: 

• Section 2.0, Background. This section provides a description of the Property features and 
location; a summary of historical operations on the Property and its vicinity; a description of 
the local geology, hydrology, and land use pertaining to the Site; and a discussion of 
previous investigations at the Site, including the discovery of release at the Property.  

• Section 3.0, Interim Action. This section provides a description of the dual-phase 
extraction (DPE) system installed on the Property.  

• Section 4.0, Data Gaps. This section provides remaining data gap information regarding 
the Site. 

• Section 5.0, 2009 Remedial Investigation. This section discusses the subsurface 
investigation that was performed in June 2009 in an effort to address the data gaps 
identified in Section 4.0. 

• Section 6.0, Terrestrial Ecological Evaluation. This section provides a discussion of the 
evaluation of potential impacts to ecological receptors from a release of hazardous 
substances. 

• Section 7.0, Conceptual Site Model. This section provides a summary of the CSM 
derived from the results of the subsurface investigations performed at the Site and the 
results of the RI. Included is a discussion of confirmed and suspected source areas, the 
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chemicals of concern (COCs), affected media, fate and transport characteristics of the 
release of hazardous substances, and a preliminary exposure assessment. 

• Section 8.0, Bibliography. This section lists references used to produce this document. 

• Section 9.0, Limitations. This section discusses document limitations. 

2.0 BACKGROUND 

This section provides a summary of current and historical land use on the Property and its vicinity, 
followed by previous investigations performed at the Property, including the discovery of release. 
For disambiguation, North Broadway (Highway 99 North) is considered to run due north-south 
along the west side of the Property. Accordingly, all compass points and orientations specified 
herein are based upon this assumption.  

2.1 PROPERTY LOCATION AND DESCRIPTION 
The following subsections present the current land use practices on the Property and 
surrounding parcels (Snohomish County Assessor 2009a). 

2.1.1 Subject Property 
The Property consists of an irregularly shaped tax parcel (Snohomish County parcel 
number 29051700200700) covering approximately 18,731 square feet (0.43 acres) of land. 
The Property is listed at 851 North Broadway, approximately 1.7 miles north of downtown 
Everett, Washington (Figure 1). A plan view of the Property layout including former Property 
features is depicted on Figure 2. Site and aerial photographs are included as attachments 
within this report.  

As discussed in Section 2.2 below, the Property was initially developed in 1959 as a retail 
gasoline station equipped with a 500-gallon UST, two 6,000-gallon USTs, an 8,000-gallon 
UST, and a 12,000-gallon UST, in addition to two fuel-dispensing pump islands and 
associated product delivery lines. In 1977, the Property was remodeled to expand the area 
of the convenience store. The UST system was removed from the Property in 2003, and in 
2008, the 1959-vintage building was remodeled as a retail shopping center. The exterior 
portions of the Property are predominately paved with asphalt. 

The Property is serviced by potable water and sewer utilities provided by the City of Everett 
Public Works Department. A 48-inch-diameter concrete sewer runs east-west across the 
central portion of the Property. Other utilities that service the Property include natural gas 
and electricity. Overhead utility lines are present along the western and northern Property 
boundaries. 

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

• North/East. An irregularly shaped tax parcel (Snohomish County parcel number 
29051700200600) covering approximately 30,056 square feet of land (0.69 acres) 
bounds the Property to the north and east. The parcel is occupied by a vacant 
single-family residence and does not have a listed street address. The parcel is 
owned by Big J Mini Mart, Inc. of Marysville, Washington. In 2008, SES field 
personnel witnessed regrading activities on this parcel, which included the import of 
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materials and filling of a topographic depression. The adjacent parcel is zoned for 
commercial use. 

• South. An irregularly shaped tax parcel (Snohomish County parcel number 
29051700200100) covering 267,894 square feet of land (6.15 acres) bounds the 
Property to the south. The address for the parcel is listed as 1001 Highway 99 
North (North Broadway). The parcel is owned by Providence Health & Services of 
Renton, Washington. Two adjacent, single-story, 1980-vintage buildings occupy the 
parcel, with footprints covering 34,034 square feet and 33,520 square feet. The 
remainder of the parcel is generally used for parking. The parcel is generally paved, 
with the exception of a small landscaped area on its northeast corner. Providence 
Everett Healthcare Clinic, a medical-service provider, currently operates on the 
parcel. The parcel is zoned for commercial use.  

• West. The North Broadway (Highway 99 North) public right-of-way (ROW) directly 
borders the Property on its west side. The adjacent ROW includes a water line 
approximately 5 feet from the west Property line, to which it runs roughly parallel 
(north-south). A 48-inch-diameter concrete sewer line exits the west-central portion 
of the Property where it enters the ROW.  

An irregularly shaped tax parcel (parcel number 00551300001900) covering 
199,940 square feet of land (4.59 acres) is located across North Broadway to the 
west of the Property. The address for the parcel is listed as 840 North Broadway. 
The parcel is owned by S & R Washington, LLC of Manhattan Beach, California. 
Two 1985-vintage buildings occupy the parcel, including a single-story building with 
a footprint covering 39,848 square feet and a three-story building with a footprint 
covering 21,777 square feet. The remainder of the parcel is generally used for 
vehicle parking and is predominately paved. The parcel serves as the Broadway 
Center of Everett Community College and is also used as office space by a variety 
of state government agencies. The parcel is zoned for commercial use.   

2.1.3 Everett Smelter Site 
The Property is located approximately 2,000 feet south of a smelter plant that operated 
between the years 1894 and 1912. The smelter was initially operated by Puget Sound 
Reduction Company before 1903, when it was purchased by and continued operation 
under Asarco, LLC, formerly known as American Smelting and Refining Company, Inc. 
(ASARCO) during its operation of the smelter plant. Historical smelting operations by 
ASARCO resulted in the generation and widespread distribution of slag in the area. Slag is 
a solidified remnant of a molten waste product that is produced during the smelting 
process, and it is commonly known to contain elevated concentrations of arsenic, lead, and 
other metals; moreover, large quantities of this waste by-product were historically used 
locally as fill material during the late 1800s and early 1900s (e.g., for use as subbase 
aggregate beneath roadways). The Everett Smelter site has been delineated by Ecology 
and encompasses an extensive area that includes the Property. Ecology has designated 
ASARCO as a potentially liable party for area-wide cleanup activities related to the slag 
(Ecology 2004).  

2.2 PROPERTY LAND USE HISTORY 
Historical information on the land use of the Property was compiled (where available) from 
appropriate and publicly available resources. These resources included aerial photographs, 
Sanborn Fire Insurance Maps (Appendix A), Snohomish County Assessor records (Appendix B), 
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City of Everett Fire Department records (Appendix C), City of Everett Public Works records 
(Appendix C), and reverse city directories. 

Aerial photographs taken in 1947 indicated that the Property remained wooded and undeveloped 
at that time. The Property was subsequently cleared of vegetation by 1955 and was developed 
with a 1959-vintage retail gasoline station and a canopy covering the dispenser islands. The 
gasoline station was equipped with a 500-gallon UST, two 6,000-gallon USTs, and an 8,000-gallon 
UST, as well as two fuel-dispensing pump islands and associated product delivery lines. An 
addition to the building was constructed in 1977, and a 12,000-gallon UST was installed on the 
Property in 1978. City of Everett Fire Department records indicate that a permit to remove the 500-
gallon waste-oil UST from the Property was issued in 1990. In 2003, the four remaining USTs and 
associated structures were removed from the Property, as discussed in Section 2.6.1, Release 
Discovery. In 2004, Time Oil Co. (currently TOC Holdings Co.) sold the Property to its current 
owner, P & M Partnership of Mukilteo, Washington. In 2008, the Property was redeveloped as a 
retail shopping center (Snohomish County Assessor 2009b).  

2.3 FUTURE PROPERTY LAND USE  
SES is unaware of the future land use plans for the Property. 

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

2.4.1 Land Use  
Based on the current information provided by the City of Everett, the Property and its 
adjoining properties are zoned for commercial use. 

2.4.2 Meteorology 
The marine climate of the Everett area is generally mild and experiences moderate 
seasonal fluctuations in temperature. Average temperatures (in degrees Fahrenheit) range 
from 60s in the summer to 40s in the winter. The warmest month of the year is August, 
which has an average maximum daily temperature of 73.9 degrees Fahrenheit. The coldest 
month of the year is December, which has an average minimum daily temperature of 34.0 
degrees Fahrenheit. 

The average annual precipitation reported for the Everett area is 37.54 inches and 
generally occurs in the form of rain. The wettest month of the year is November, during 
which the area receives an average precipitation total of 5.11 inches. The driest month of 
the year is July, during which the area receives an average precipitation total of 1.32 inches 
(IDcide 2009). 

2.4.3 Groundwater Use  
The Property is located within the City of Everett’s water supply system. Water for the City 
of Everett originates from the Spada Reservoir, which is located 30 miles east of Everett. 
The Spada Reservoir is located in the Sultan Basin Watershed. Pipelines transport the 
water to Everett. No active production wells or wellhead protection zones are located in the 
vicinity of the Property (City of Everett 2009).  
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2.5 GEOLOGIC AND HYDROGEOLOGIC SETTING 
The following subsections summarize the regional hydrogeologic setting of the Everett area, as 
well as the local geologic and hydrologic conditions that characterize the Property and its vicinity. 

2.5.1 Topography  
The United States Geological Survey 7.5’ topographic map of the Everett, Washington 
Quadrangle, published in 1973, indicated that the Site and surrounding area are located on 
a gently rolling upland between the Snohomish River basin and Puget Sound. The Property 
has a topographic elevation of approximately 100 feet above mean sea level. The surface 
of the Property is relatively flat, gently sloping downward to the south and southwest toward 
the intersection of Broadway Avenue North and Tower Street. The nearest surface water 
bodies consist of several ponds on the Legion Memorial Golf Course located northwest of 
the Property, the nearest of which is located approximately 1,200 feet west of the Property. 
The Property is located approximately 4,100 feet from the Snohomish River (at its nearest 
points), which flows out of the east prior to reaching its mouth located north of the Site 
(where it discharges to Puget Sound). Puget Sound is located approximately 4,300 feet 
west of the Property. The Everett area is located in the Puget Sound Lowlands, located 
between the Cascade Mountain Range (to the east) and Puget Sound (to the west). The 
regional topography of the area generally exhibits a downward westerly slope.  

2.5.2 Regional Hydrogeology 
The Property is located in the physiographic setting called the Puget Sound Lowlands. This 
area is characterized by deep deposits of glacial debris. The glacial deposits consist of 
glacial till, outwash sand and gravel, and glacial lake sediments. Bedrock beneath the 
glacial deposits consists of oceanic crustal rocks.  

The Property is located in the Snohomish County Ground Water Management Area 
(GWMA) (Snohomish County Surface Water Management Division 2002). According to 
Ecology well logs, groundwater in the vicinity of the Property has been encountered at 
depths between 70 and 90 feet below ground surface (bgs), and the most extensive 
aquifers occur in the southwest portion of Snohomish County, the Tulalip Plateau, and the 
area surrounding Lake Stevens. The aquifers in these areas occur in recessional outwash, 
advance outwash, and undifferentiated sediments. The aquifers are confined by Vashon till 
and pre-Vashon transitional beds. Due to the depth of the aquifers and low permeability of 
the confining layers, the area aquifers are considered to be of low vulnerability to 
contamination from the ground surface.  

Other aquifers within the GWMA occur in the major river valleys of the Skykomish, 
Snohomish, and Stillaguamish Rivers, and also in the Marysville Trough. These aquifers 
are located within a few feet of the ground surface. Soil in these areas is generally sandy. 
Consequently, these areas are considered moderately to highly vulnerable areas for 
contamination from ground surface (Snohomish County Surface Water Management 
Division 2002); however, the Property is not situated within any of these major river valleys.  

2.5.3 Property Geology 
The Geologic Map of Washington State (Schuster 2005) indicated the Property is underlain 
by Vashon Till, which generally consists of a dense heterogeneous mixture of silt, sand, 
and gravel. The till is typically characterized by relatively low vertical hydraulic conductivity, 
which yields an increased potential for perched groundwater. Based on soil descriptions 
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documented during the RI and prior work conducted at the Site, adequate data exist to 
characterize shallow soil at the Site into three geologic units, which are described herein. 
The Site-specific geology is illustrated on the cross sections shown on Figures 3 and 4; the 
transects showing these cross sections in plan view are provided on Figure 2. Copies of 
SES boring logs are provided in Appendix D.  

The surface of the Property generally consists of pavement and its underlying aggregate 
subbase, which extends approximately 1 foot bgs. Soil directly underlying the surface cover 
generally consists of medium dense to dense, fine- to medium-grained sand with variable 
amounts of gravel, coarse-grained sand, and silt. In addition, variable amounts of smelter 
slag up to 8 feet in thickness are present beneath the western portion of the Property and 
just beyond the Property boundary, near the public ROW and North Broadway. The shallow 
soil beneath the Property is interpreted to be non-native, anthropogenic fill. The fill unit 
ranges in thickness from approximately 7 to at least 22 feet. The maximum vertical extent 
of fill was encountered within the PCS excavation area, outside of which the thickness of fill 
ranges from approximately 7 feet bgs to the maximum depth explored of 22 feet. Based on 
its composition and physical properties, soil within this unit has been generally classified as 
SM (silty sands, sand-clay mixtures) in accordance with the Unified Soil Classification 
System (USCS). 

An abrupt interface separates the relatively coarse fill materials from its underlying unit. 
This underlying unit predominately consists of very dense silt and clay, with variable 
amounts of fine-grained sand. This unit represents the uppermost native formation and is 
interpreted to be Vashon Till. The Vashon Till is located approximately 15 to more than 20 
feet bgs, and it exhibits a downward dip toward the southwest that is consistent with 
surface topography. Based on its composition and physical properties, soil within this unit 
has been generally classified as ML (inorganic silts and very fine sands, silty or clayey fine 
sands) in accordance with USCS. Investigation data and direct field observations indicate 
this unit yields little to no groundwater, and the Vashon Till beneath the Property is 
characteristic of an aquiclude. 

Underlying the Vashon Till is a unit which generally consists of very dense silty fine- to 
medium-grained sand containing abundant coarse-grained sand and gravel in places. This 
unit is interpreted to be Vashon Advance Outwash (i.e., Esperance Sand). In places, the 
transitional zone between the Vashon Advance Outwash and the overlying Vashon Till is 
marked by thin layers or interbeds of sand, silt, and/or clay. Based on the findings of 
investigations conducted at the Site, the depth of the Vashon Advance Outwash at the 
Property ranges from approximately 11 feet bgs to at least 22 feet bgs (the maximum depth 
explored). A review of well logs in the Site vicinity and available online from Ecology 
indicates the Vashon Advance Outwash extends to a minimum depth of 70 feet bgs 
(Ecology 2009). Based on its composition and physical properties, soil within this unit has 
been generally classified as SM in accordance with USCS. 

2.5.4 Property Hydrology 
Depth to shallow groundwater beneath the Site is approximately 7 to 12 feet bgs, and 
groundwater appears to flow in a southerly direction across the Property (Figure 5). Shallow 
groundwater at the Site is largely influenced by the geologic heterogeneity of the 
subsurface: specifically, the presence of relatively coarse fill material overlying relatively 
fine native deposits. Fill material beneath the Site is generally comprised of sand and gravel 
and characterized by relatively high permeability; in contrast, shallow native deposits at the 
Site are predominately comprised of silt and clay, and characterized by relatively low 
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permeability. Investigation data indicate the vertical hydrologic gradient at the Site is 
downward, resulting in the vertical retardation of groundwater flow at the interface 
separating anthropogenic and native soil. Groundwater present above the fill-native 
interface is interpreted to be perched water. 

During removal of the UST system in 2003, perched groundwater was observed at 
approximately 12 feet bgs within the tank cavity. Similar observations were made during 
installation of monitoring well MW01, during which perched groundwater was encountered 
approximately 16.5 feet bgs near the base of the excavation backfill (SES 2005). Similar 
perched groundwater has been observed at several boring locations advanced at the Site 
(SES 2005).  

2.6 PREVIOUS INVESTIGATIONS 
Three subsurface investigations were conducted at the Site between December 2003 and 
November 2006, following the excavation and removal of the former UST system and 
accessible PCS. Data collected during these subsurface investigations have been 
supplemented by the results of the ongoing groundwater monitoring program, which was begun 
in May 2006. The locations of excavation soil samples, soil borings, compliance and 
remediation wells, former UST system components on the Property, and other Site features are 
shown on Figure 2. The groundwater analytical results from the four most recent groundwater 
monitoring events are presented on Figure 6, and a more complete summary of the historical 
groundwater data is provided in Table 1. Selected soil analytical data are presented on Figure 7 
and a more complete summary is provided in Table 2. For evaluation purposes, those 
concentrations that exceed the current MTCA Method A cleanup levels for soil and groundwater 
are presented in bold red font in the figures and tables. The remainder of this report includes 
references to cleanup levels; unless otherwise specified, these refer to the MTCA Method A 
Cleanup Levels for Groundwater or the MTCA Method A Soil Cleanup Levels for Unrestricted 
Land Uses. 

2.6.1 Release Discovery 
In December 2003, GeoEngineers, Inc. (GEI) performed oversight of the decommissioning and 
removal of the former UST system on the Property (GEI 2004). Pacific Environmental Services 
Company removed two 6,000-gallon USTs, an 8,000-gallon UST, a 12,000-gallon UST, two 
dispenser islands, and associated product delivery piping from the Property. Although the single-
walled steel USTs were reported to have light to moderate rust with no discernible holes and the 
product delivery lines were described as being in good condition, field observations indicated 
evidence of a release to the environment. The approximate locations of the former USTs, 
dispenser islands, and associated product delivery lines are shown on Figure 2. 

Excavation soil samples were submitted to CCI Analytical Laboratories in Everett, Washington, 
for laboratory analyses of gasoline-range petroleum hydrocarbons (GRPH); benzene, toluene, 
ethylbenzene, and total xylenes (BTEX); methyl tertiary-butyl ether (MTBE); ethylene dibromide 
(EDB); ethylene dichloride (EDC); naphthalene; lead; volatile petroleum hydrocarbons (VPH); 
and extractable petroleum hydrocarbons (EPH). The approximate soil sample locations are 
shown on Figure 2. The analytical results for the excavation soil samples are presented on 
Figure 7 and in Table 2. A summary of these results is as follows:  

• Soil samples collected from the central, northern, western, and southern areas of the 
excavation contained concentrations of GRPH, benzene, toluene, ethylbenzene, and/or 
total xylenes that exceeded the applicable cleanup levels (Figure 7). 
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• Sidewall sample EX-20-15, located near the northeastern corner of the excavation, 
contained a concentration of naphthalene in excess of the cleanup level. 

• Two excavation soil samples were analyzed for MTBE, EDB, EDC, and lead; neither 
sample contained detectable concentrations of these chemicals. 

The final excavation dimensions were approximately 80 feet (north-south) by 50 feet (east-west), 
with a maximum depth of approximately 18 feet bgs. Approximately 973 cubic yards (or 
approximately 1,460 tons) of soil were excavated and taken to Rinker Materials in Everett, 
Washington for treatment by thermal desorption. The lateral extent of the excavation was limited by 
logistical constraints, including off-Property access to the north, a sidewalk and a water main within 
the North Broadway ROW to the west, and a 48-inch-diameter sewer line to the south. The 
approximate aerial extent of the excavation is shown on Figure 2. Geologic cross sections 
illustrating the approximate vertical extent of the excavation are provided on Figures 3 and 4.  

2.6.2 2004 Subsurface Investigation  
In October 2004, SES conducted a subsurface investigation in an effort to evaluate the lateral 
and vertical extent of PCS and impacted groundwater beneath the Site (SES 2005). The 
subsurface investigation included the advancement of 12 soil borings (B1 through B12) using a 
combination direct-push/hollow-stem auger drill rig. Soil borings B1 and B10 were converted to 
monitoring wells MW01 and MW02, respectively. These soil borings and monitoring wells are 
located in the northwestern and west-central portions of the Property (Figure 2). Copies of the 
boring logs are provided as Appendix D. 

Soil Results. Selected soil samples were submitted to North Creek Analytical, Inc. of Bothell, 
Washington for laboratory analysis of GRPH and BTEX. Soil samples collected from borings 
B1, B3 through B7, and B11, which were advanced within and adjacent to the northern and 
west-southwestern perimeter of the excavation (B1 and B3 through B7) and the North 
Broadway ROW (B11), contained concentrations of GRPH and/or benzene that exceeded the 
cleanup level at depths between 4 and 17 feet bgs. Soil samples collected from B9, which was 
advanced in the central portion of the excavation, and B12, which was advanced within the 
North Broadway ROW, did not contain concentrations of petroleum hydrocarbon constituents in 
excess of the applicable cleanup levels. Samples were not collected from borings B2, B8, or 
B10. The analytical results for the soil samples are presented in Table 2, and those results that 
exceeded the cleanup levels are shown on Figure 7. 

Groundwater Results. A groundwater sample was collected from monitoring well MW01, 
located within the northeastern portion of the excavation area, following installation and 
development. The groundwater sample collected from MW01 contained 3,140 micrograms per 
liter (µg/L) GRPH and 800 µg/L benzene, both of which exceeded their respective cleanup 
levels. Other BTEX constituents, diesel-range petroleum hydrocarbons (DRPH), oil-range 
petroleum hydrocarbons (ORPH), total lead, and semi-volatile organic compounds (including 
naphthalene) were not detected at concentrations above their respective cleanup levels. A 
measurable thickness of groundwater was not encountered in monitoring well MW02, which 
was advanced adjacent to the Property boundary in the west-central portion of the Property, 
southwest of the excavation. 

Based on these findings, the lateral extent of groundwater and soil to the north, south, and west of 
the former excavation area remained undefined.  
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2.6.3 Remediation Well Installation 
In March 2006, SES conducted a supplemental subsurface investigation on the Property, which 
included the installation of remediation wells for potential use as part of a DPE system. SES 
provided direction and oversight for the advancement of nine soil borings (B13 through B21) on 
the Property using a hollow-stem auger drill rig. Seven of the soil borings were completed as 
recovery wells (B13 [RW01], B14 [RW07], B15 [RW02], B16 [RW03], B17 [RW06], B18 [RW05], 
and B19 [RW04]). Two of the soil borings were completed as observation wells (B20 [OW02] 
and B21 [OW01]).The locations of the soil borings and remediation wells are shown on Figure 2. 
Copies of the boring logs are provided as Appendix D.  

Soil samples were collected for the sole purpose of documenting the geologic conditions 
encountered during well installation. No soil or groundwater samples were analyzed as part of 
this investigation. 

2.6.4 2006 Subsurface Investigation  
In November 2006, Environmental Partners, Inc. (EPI) conducted a subsurface investigation on 
behalf of a potential buyer as part of the buyer’s due diligence process. In addition to further 
evaluating the impacts from the petroleum release previously identified by SES and others (SES 
2005, GEI 2004) at the Site, a primary objective of the investigation was to evaluate the nature and 
extent of contaminants at the Property related to the slag and the Property’s proximity to the former 
ASARCO smelter. The focus of this investigation primarily included the evaluation of analytes 
typically associated with slag material. 

On November 22, 2006, EPI advanced six direct-push borings on the Property (B1 through B6). 
The locations of these borings are shown on Figure 2. A total of 18 soil samples were submitted for 
laboratory analysis of total petroleum hydrocarbons; carcinogenic polycyclic aromatic hydrocarbons 
(cPAHs), polychlorinated biphenyls (PCBs); and metals (including antimony, arsenic, cadmium, 
copper, and lead). One reconnaissance groundwater sample was collected from boring B6 located 
near the southwest corner of the PCS excavation and downgradient of the former USTs. The 
reconnaissance groundwater sample was submitted for laboratory analysis of GRPH and BTEX.  

Groundwater Results. Analytical results for reconnaissance groundwater are typically used as 
a qualitative indicator of potential impacts and are generally biased high as a result of elevated 
turbidity of the groundwater collected from temporary wells. However, only GPRH and 
ethylbenzene were detected in the groundwater sample collected during the EPI investigation, 
and their concentrations were well below the applicable cleanup levels.  

Soil Results. Detected lead concentrations in soil ranged from 7 to 11,000 milligrams per 
kilogram (mg/kg), although no evidence was found to suggest that the presence of elevated 
lead was associated with the operation of the former retail service station; in contrast, the 
elevated lead concentrations correlated strongly with the presence of slag. Additionally, 
elevated arsenic and lead concentrations were found in the slag material and underlying soil; 
however, neither was detected in soil samples collected from the excavation backfill. 
Concentrations of cadmium, copper, petroleum hydrocarbons, cPAHs, and PCBs were below 
the laboratory reporting limit and/or the applicable cleanup levels.  

2.6.5 Groundwater Monitoring 
Groundwater monitoring has been conducted at the Property since May 2006. The purposes of 
groundwater monitoring and sampling events were to monitor groundwater quality, measure the 
direction of groundwater flow beneath the Site, and eventually demonstrate compliance with 



Remedial Investigation Report  
TOC Holdings Co. Facility No. 01-169 November 7, 2009 

 Sound Environmental Strategies Corporation 10

applicable cleanup levels. Groundwater samples have been analyzed for GRPH, DRPH, ORPH, 
and BTEX. Selected groundwater samples have also been analyzed for MTBE, EDB, and EDC.  

Based on an evaluation of recent and historical monitoring data, groundwater collected from 
observation well OW02 consistently exhibits groundwater impacts. GRPH, DRPH, benzene, and 
MTBE have been detected in one or more groundwater samples collected from observation well 
OW02 at concentrations exceeding their respective cleanup levels. DRPH has also been detected 
at a concentration exceeding the cleanup level in RW02, although the result was flagged due to the 
chromatogram resembling weathered gasoline, not diesel. During the most recent groundwater 
monitoring event,  DRPH and ORPH were detected at concentrations exceeding their respective 
cleanup levels in groundwater collected from recovery well RW07; however, the DRPH 
concentration reported for RW07 was flagged by the laboratory, as its chromatogram was not 
indicative of diesel. The DRPH result in RW07 is likely due to overlap from another fuel type. 
DRPH and benzene concentrations exceeding the cleanup level were also detected in the 
groundwater collected from OW02. 

3.0 INTERIM ACTION  

Following completion of a focused alternatives analysis, SES installed a DPE system on the 
Property in May 2006. The system was designed to remove petroleum-contaminated groundwater 
and soil vapor from the former UST excavation area and vicinity. The system consists of recovery 
wells, observation wells, process piping, pumps, batch tank, and activated carbon canisters for 
treating air and water recovered by the DPE system. 

Seven 4-inch-diameter recovery wells and two 2-inch-diameter observation wells were installed for 
incorporation with the system. The recovery wells were strategically located to remediate soil at 
various depths based on information obtained from previous subsurface investigations and the 
UST excavation activities (SES 2005).  

Each of the recovery well heads was equipped with a suction stinger, well head seal, auxiliary 
bleed air valve, and a protective utility vault. Each stinger was constructed of 1-inch-diameter 
vacuum hose, which could be lowered or raised as needed to balance the removal of liquids and 
vapors from the wells. The tops of the wells were completed with a Campbell well seal, which 
provided a vapor and water tight seal between the top of the well casing and the down-well stinger. 
An auxiliary 2-inch-diameter bleed air valve was installed on a 4x4x2-inch polyvinyl chloride (PVC) 
tee fitting between the well seal and the top of the well in the event additional modifications to the 
remedial system were required.  

Dedicated process piping was installed below grade from the remediation compound to the 
individual recovery wells. Each recovery well was plumbed with 1- and 2-inch-diameter schedule 
80 PVC piping. The 1-inch–diameter piping was used to transfer the recovered vapors and liquids 
from the recovery well stinger to a manifold at the remediation compound. The 1-inch-diameter 
piping was selected for this process to maintain a minimum air flow velocity of approximately 1,640 
feet per minute. The 2-inch-diameter piping was installed in the event future system modifications 
would be required.  

The remedial skid-mounted system provided by TOC Holdings Co. was equipped with a 7.5-horse 
power (HP) liquid ring vacuum pump capable of producing 100 actual cubic feet per minute at an 
applied vacuum of 18 inches of mercury. The suction applied with the liquid ring pump was utilized 
to remove groundwater and vapors from the recovery wells via in-well stingers and below-grade 
process piping. Recovered groundwater and vapor were separated in a moisture separator. The 
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recovered groundwater is pumped into a batch holding tank prior to treatment with two granular-
activated carbon (GAC) canisters to remove petroleum hydrocarbons before being discharged to 
the City of Everett sanitary sewer system. The vapors from the knockout tank are pumped through 
a particulate filter prior to flowing through two 3,000-pound GAC canisters, which remove volatile 
organic compounds. The treated effluent vapors are then discharged to ambient air through a 10-
foot-tall exhaust stack in accordance with a discharge permit issued by the Puget Sound Clean Air 
Agency. The treated effluent water is discharged to the sanitary sewer system in accordance with a 
discharge permit issued by the City of Everett. System operation and maintenance is performed on 
a monthly basis and includes compliance sampling for vapor and water.  

Through Fourth Quarter 2008, an estimated 308.9 pounds of vapor-phase GRPH and 24.3 
pounds of vapor-phase BTEX had been removed from the subsurface since operation of the 
system began in May 2006 (SES 2009). During this same period, approximately 0.024 pounds 
of dissolved-phase BTEX has been removed from the groundwater. Approximately 14,151 
gallons of groundwater had been extracted, treated, and discharged during system operation 
through Fourth Quarter 2008 (SES 2009). The system was turned off in Second Quarter 2009 at 
the request of the Property owner. 

4.0 DATA GAPS 

Following completion of the above-described release discovery, the lateral and vertical extent of 
soil and groundwater contamination that resulted from the former on-Property retail gasoline station 
remained undefined due to the proximity of the North Broadway ROW and the northeast-adjoining 
property. Additionally, the effectiveness of the DPE system on soil and groundwater quality 
beneath the Property was not evaluated. 

5.0 2009 REMEDIAL INVESTIGATION 

In an effort to address the data gaps identified above, SES conducted a subsurface investigation in 
June 2009 which consisted of advancing 11 direct-push borings (P01 through P11) and collecting 
and analyzing two to four soil samples from each boring. The following subsections provide 
additional details regarding the subsurface investigation field activities and a summary of the 
findings.  

5.1 FIELD PROGRAM 
The scope of work associated with the subsurface investigation included the following: 

• Preparing a Health and Safety Plan in accordance with MTCA and Part 1910.120 of Title 
29 of the Code of Federal Regulations prior to initiating subsurface investigation 
activities. 

• Performing a utility locate at the proposed boring locations using a private utility location 
service, as well as contacting the One-Call Center for utility location. 

• Advancing 11 direct-push borings (P01 through P11) on the Site, collecting compliance soil 
samples, and submitting select soil samples to the laboratory for analysis. 

A detailed description of the subsurface investigation field activities is provided in the following 
subsections. 
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5.2 FIELD ACTIVITIES 
The subsurface investigation was conducted on June 23 and 24, 2009. Field activities were 
conducted under the supervision of an SES geologist. Prior to drilling, a private utility location 
survey was conducted by Underground Detection Services of Seattle, Washington. Drilling 
services were provided by Environmental Services Northwest of Lacey, Washington, using a direct-
push drill rig. 

5.3 SOIL SAMPLE COLLECTION  
Borings P01 through P11 were advanced on the northern and central portion of the Property to the 
north and west of the existing retail shopping center. The borings were sampled continuously from 
ground surface to the maximum depth explored of 22 feet bgs using a 4-foot sample probe driven 
with a hydraulic hammer. The sampler was lined with disposable acetate sleeves that were 
removed and opened to reveal the soil in each sample interval. After the maximum depth was 
achieved in each boring, the borings were backfilled with hydrated bentonite chips. 

Soil samples were screened in the field for potential evidence of contamination using visual 
observations and notations of odor, as well as by conducting headspace analysis using a 
photoionization detector (PID) to detect the presence of volatile organic vapors. Headspace 
analysis was conducted by placing soil from each sample interval into a resealable plastic bag. 
After a minimum of 30 seconds, the probe of the PID was inserted into the bag, and the highest 
reading obtained over an approximately 30-second interval was recorded. The USCS symbol, 
visual and olfactory notations for the samples, and PID readings were recorded on boring log 
forms, which are provided in Appendix D. 

Soil samples collected from the borings were transferred directly into laboratory-prepared sample 
containers. Care was taken to not handle the seal or inside cap of the container when placing the 
sample into the containers. The sample containers were clearly labeled using a unique sample 
number, placed on ice in a cooler, and transported to Friedman & Bruya, Inc. of Seattle, 
Washington, under standard chain-of-custody protocol for laboratory analysis. Samples were 
submitted for laboratory analysis of GRPH by Northwest Total Petroleum Hydrocarbon (NWTPH) 
Method NWTPH-GX, DRPH and ORPH by Method NWTPH-Dx, and BTEX and naphthalene by 
the United States Environmental Protection Agency (EPA) Method 8021B or 8260C. Copies of the 
laboratory reports are provided in Appendix E. 

5.4 RESULTS 
Soil encountered in borings P01 through P11 consisted of damp, dense, silty sand and silt from 
ground surface to approximately 22 feet bgs. Slag was present from approximately 6 to 14 feet bgs 
on the western end of the Property extending just beyond the Property boundary (P04 through 
P06, P11). Petroleum hydrocarbon odor was not encountered in soil collected from borings P01 
through P06. Slight petroleum hydrocarbon odor was noted in soil collected from boring P07 at 
depths of approximately 15 to 17 feet bgs and from boring P08 at depths between approximately 
13 to 20 feet bgs, with moderate petroleum hydrocarbon odor noted at depths of approximately 14 
to 16 feet bgs. Moderate petroleum hydrocarbon odor was noted in soil collected from boring P10 
at depths of approximately 12 to 16 feet bgs and in soil collected from boring P11 at depths of 
approximately 8 to 9 feet. Moderate to strong petroleum hydrocarbon odor was noted in soil 
collected from boring P09 at depths of approximately 12 to 22 feet, with separate-phase 
hydrocarbons observed in soil at a depth of approximately 16 feet bgs. 
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Results from the subsurface investigation were as follows (Figure 7, Table 2): 

• Concentrations of GRPH exceeded the cleanup levels in soil collected from borings P07 
through P11. One or more of the BTEX constituents was detected at concentrations 
exceeding their respective cleanup levels in soil collected from borings P06 through P11, 
which were advanced in the northern and western portions of the Property at depths 
ranging from 12 to 22 feet bgs (Figure 7, Table 2). Concentrations of benzene exceeding its 
respective cleanup level were observed in soil collected from borings P06 and P08 through 
P11. 

• Borings installed to the south of those identified above did not contain concentrations of 
petroleum hydrocarbon constituents that exceeded their respective laboratory reporting 
limits; however, a more precise northern and western bound to the contamination could not 
be evaluated during this investigation due to access limitations. 

• Concentrations of DRPH and ORPH in the soil samples collected from each of the borings 
were below the applicable laboratory reporting limits and/or cleanup level. 

There was no indication of petroleum contamination in soil samples collected between 0 and 12 
feet bgs in any of the borings advanced as part of this investigation (Figure 7, Table 2), and 
groundwater was not encountered during drilling. 

6.0 TERRESTRIAL ECOLOGICAL EVALUATION 

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

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

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

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

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

7.0 CONCEPTUAL SITE MODEL 

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

7.1 SITE DEFINITION 
The Site has been defined based on the collective findings to date from all environmental work 
performed by SES and others between December 2003 and August 2009, and the historical 
research presented in this RI Report. The approximate Site boundary is illustrated on Figure 8. The 
definition of the Site presented herein is based on the following criteria: 

• Extent of soil contamination: To date, investigation activities have been limited to areas 
within or immediately adjacent to the Property boundary. Detected concentrations of GRPH 
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and benzene in soil near the northern and western Property lines indicate that impacts 
extend beneath the north-adjacent parcel and beneath North Broadway, located adjacent 
to the west of the Property. Contamination appears to extend from 12 to 22 feet bgs 
throughout and to the north and west of the excavation area (Figures 8 through 12). 
Additional data would be required to evaluate the eastern extent of contamination because 
recent data suggest that soil samples collected along the eastern floor and sidewall of the 
UST excavation (EX-6-5, EX-9-7, and EX-11-7; Figures 2 and 7) were not collected at 
representative depths.  

• Extent of groundwater contamination: Groundwater encountered in the monitoring, 
observation, and recovery wells installed on the Property is likely the result of perched 
water within the excavation area. Groundwater was not encountered in monitoring well 
MW02, which was advanced outside of the excavation area to a depth of 30 feet bgs. Due 
its depth in the vicinity of the Site (70 to 90 feet bgs; Figures 10 through 12), regional 
groundwater is not suspected to have been impacted by the release at the Site. 

7.2 CHEMICALS OF CONCERN 
Based on the historical operation of a former retail gasoline station on the Property, the known 
release of petroleum hydrocarbons originating on the Property, and the findings of investigations 
conducted on the Property in association with the release, the primary COCs for the Site are 
GRPH, DRPH, ORPH, BTEX, MTBE, and naphthalene.  

7.3 CONFIRMED AND SUSPECTED SOURCE AREAS  
The results of the investigations conducted on the Site between 2003 and 2009 suggest that 
elevated concentrations of petroleum hydrocarbons are present in soil and groundwater 
beneath the Site as a result of a release of petroleum hydrocarbons from the retail gasoline 
station that formerly operated on the Property. 

The former UST system on the Property, which consisted of four USTs, two dispenser islands, and 
associated product delivery lines, is suspected of contributing most to the confirmed release at the 
Site. The location of the former UST system is shown on Figure 2. The UST system has been 
removed from the Property; therefore, it does not represent an ongoing source of contamination to 
soil or groundwater beneath the Site. 

Although the location of the former waste oil UST is unknown, it has reportedly been removed from 
the Property and does not represent an ongoing source of contaminants to soil or groundwater 
beneath the Site.  

Areas of PCS could not be excavated during the 2003 UST removal activities; the portions of the 
Site with residual PCS are shown on Figure 7. The PCS remaining at the Site may serve as a 
contaminant source for the isolated areas of groundwater impacts encountered near the limits of 
the excavation in the vicinity of observation well OW02 and recovery wells RW02 and RW07.  

7.4 MEDIA OF CONCERN 
Based on the findings of the RI, soil and groundwater are the affected media at the Site. 

7.5 DISTRIBUTION OF CONTAMINANTS IN SOIL 
Subsurface investigations conducted at the Site have confirmed the presence of GRPH and 
BTEX in soil beneath the northern portion of the Property and beyond the western Property 
boundary within the North Broadway ROW. However, as discussed in Section 7.1, additional 
investigation appears warranted to evaluate the extent of contamination adjoining and/or 
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beneath the on-Property building. Concentrations of GRPH and benzene in soil samples 
collected in the vicinity of the northern and western Property boundaries have confirmed the 
presence or likely presence of impacts to off-Property soil beneath the north-adjoining property, 
as well as within the North Broadway ROW (Figures 8 through 12). 

7.6 DISTRIBUTION OF CONTAMINANTS IN GROUNDWATER 
Perched groundwater contamination that resulted from a release of petroleum hydrocarbons 
beneath the Property appears to be limited to the perimeter of the excavation in the vicinity of 
observation well OW02 and remediation wells RW02 and RW07. Observation well OW02 near 
the southwestern limit of the excavation has exhibited elevated concentrations of GRPH, 
benzene, DRPH, and MTBE. Remediation well RW02 near the northern limit of the excavation 
has exhibited an elevated concentration of DRPH, and remediation well RW07 near the 
southern limit of the excavation has exhibited elevated concentrations of DRPH and ORPH.  

7.7 CONTAMINANT FATE AND TRANSPORT 
This section discusses the fate and transport characteristics of COCs in soil and groundwater 
beneath the Site that are relevant to the evaluation of potential remedial technologies. The section 
includes a discussion of the transport mechanisms and environmental fate of petroleum 
hydrocarbons in the subsurface. 

7.7.1 Transport Mechanism Affecting Distribution of Petroleum Hydrocarbons in 
the Subsurface 

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

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

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

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

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

7.8 PRELIMINARY EXPOSURE ASSESSMENT 
The two general types of receptors at risk from exposure associated with the presence of COCs 
at the Site (i.e., humans, terrestrial plants/animals) are segregated by evaluating the terrestrial 
ecological risk and human health risk. As discussed in Section 6.0, Terrestrial Ecological 
Evaluation, the Site qualifies for a TEE exclusion in accordance with WAC 173-340-7491 
(Appendix F); therefore, mitigating the potential human health risk associated with exposure to 
the COCs in the affected media at the Site will be the primary objective of any cleanup action 
implemented. This section presents the evaluation and conclusions pertaining to the exposure 
pathways at the Site. The goal of this subsection is to identify potential exposure scenarios that 
will assist in the evaluation of potential feasible cleanup alternatives that are protective of 
human health. 

The following is a discussion of the potential exposure pathways and receptors that have been 
identified for the Site in association with the concentrations and distribution of COCs in all impacted 
media. 

7.8.1 Soil-to-Groundwater Pathway  
Considering the relatively widespread distribution of COCs in soil coupled with the relative 
lack of groundwater impacts, it appears that the soil-to-groundwater pathway may be only 
partially complete. In addition, the presence of the Vashon Till unit appears to hydrologically 
separate the shallow perched groundwater zone and the underlying aquifer within the 
Vashon Advance Outwash. SES reviewed registered water wells on the Ecology website, 
which revealed that the Site is not located within 0.5 miles of any water supply wells 
(Ecology 2009). While limited adverse impacts to shallow groundwater in the immediate 
vicinity of the source area have been confirmed, the potential for adverse impacts to the 
municipal water supply from contaminants on the Property is low.  

7.8.2 Direct Contact Pathway 
Direct contact with soil and groundwater exhibiting concentrations of petroleum 
hydrocarbons in excess of the cleanup levels is limited to human receptors who come into 
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close contact with the media via direct exposure, including dermal contact or ingestion of 
excavated soil or groundwater. The standard point of compliance for soil contamination 
beneath a site is approximately 15 feet bgs, which represents a reasonable estimate of the 
depth that could be accessed during normal site redevelopment activities (WAC 173-340-
740[6][d]). Although PCS and petroleum-contaminated groundwater are present within 15 
feet of the ground surface, access is limited by the existing pavement, thereby minimizing 
risks associated with the direct contact pathway. Until such point as the contaminated soil 
and groundwater are removed from the Site or an institutional control limiting direct contact 
is implemented, the direct contact pathway appears to be complete.  

7.8.3 Vapor Pathway 
Volatile COCs, including benzene, have been identified at the Site. Baseline screening 
levels have not yet been established for use by Ecology; however, both the EPA and the 
State of Oregon Department of Environmental Quality (ODEQ) have established 
appropriate screening levels that may be applied to sites within Washington State. 
Utilization of the EPA Online Screening Level Johnson and Ettinger Model indicated that a 
modeled groundwater concentration of benzene of 13.27 µg/L would be protective of indoor 
air. The ODEQ Risk-Based Concentrations spreadsheet, which includes soil-to-indoor air 
pathways, indicates that benzene concentrations ranging from 0.068 to 1.2 mg/kg would be 
protective of residential through occupational vapor intrusion scenarios. Since 
concentrations of benzene in both soil and groundwater beneath the Site exceed the 
screening/calculated risked-based cleanup levels, the vapor intrusion exposure pathway is 
considered to be complete at the Site. 

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

7.8.5 Groundwater/Drinking Water 
Shallow groundwater in the vicinity of the Site is not developed as a significant water 
resource and is not likely to be developed in the future due to the current zoning 
regulations. Therefore, the groundwater to drinking water pathway is considered 
incomplete. 
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9.0 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 TOC Holdings Co. and its representatives. 
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Photograph 1. Original layout of 1959-vintage 
convenience store. 

 Photograph 2. Paved parking lot located on western 
portion of the Property.  

 

 

 
Photograph 3. Remediation system installation.   Photograph 4. System piping exposed during regrading 

activities conducted as part of Property redevelopment.  

 

 

 
Photograph 5. Fenced remediation compound located 
within the northern portion of the building. 

 Photograph 6. View of the Property in its current 
configuration. 
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Table 1
Summary of Groundwater Data

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

GRPH3 DRPH4 ORPH4 Benzene5 Toluene5 Ethylbenzene5
Total 

Xylenes5 MTBE5 EDB5 EDC5
Dissolved 

Lead6

MW01 05/04/06 11.73 88.27 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 <5.00 <0.500 <0.500 --
TOC Elevation (feet) 07/20/06 19.29 80.71 <100 -- -- <0.500 <0.500 <0.500 <3.00 <5.00 <0.500 <0.500 --
100.00 11/08/06 19.30 80.70 -- -- -- -- -- -- -- -- -- -- --

02/06/07 14.10 85.90 <100 -- -- <1 <1 <1 <3 -- -- -- --
06/08/07 11.16 88.84 <100 -- -- <1 <1 <1 <3 -- -- -- --
08/14/07 17.18 82.82 <100 -- -- <1 <1 <1 <3 -- -- -- --
11/29/07 18.28 81.72 <100 -- -- <1 <1 <1 <3 -- -- -- --
02/19/08 9.91 90.09 <100 -- -- <1 <1 <1 <3 -- -- -- --
06/27/08 9.27 90.73 <100 -- -- <1 <1 <1 <3 -- -- -- --
08/12/08 9.41 90.59 <100 -- -- <1 <1 <1 <3 -- -- -- --
11/26/08 8.08 91.92 <100 -- -- <1 <1 <1 <3 -- -- -- --
03/31/09 7.80 92.20 <100 <50 <250 <1 <1 <1 <3 -- -- -- --
06/19/09 9.82 90.18 <100 -- -- <1 <1 <1 <3 <1 <1 <1 <1
08/28/09 9.81 90.19 <100 <50 <250 <1 <1 <1 <3 -- -- -- --

MW02 05/04/06 D

Analytical Results (µg/L)

Well ID
Sample 

Date

Depth to 
Groundwater1

(feet)

Groundwater 
Elevation2

(feet)

MW02 05/04/06 Dry -- -- -- -- -- -- -- -- -- -- -- --
TOC Elevation (feet) 07/19/06 Dry -- -- -- -- -- -- -- -- -- -- -- --
98.30 11/08/06 Dry -- -- -- -- -- -- -- -- -- -- -- --

02/06/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/08/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/14/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/29/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
02/19/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/27/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/12/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/26/08 Inaccessible -- -- -- -- -- -- -- -- -- -- -- --
03/31/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/19/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/27/09 Dry -- -- -- -- -- -- -- -- -- -- -- --

RW01 05/03/06 10.12 89.33 <50.0 -- -- <0.500 <0.500 <0.500 <3.00 <5.00 <0.500 <0.500 --
TOC Elevation (feet) 07/20/06 17.14 82.31 <100 -- -- <0.500 <0.500 <0.500 <3.00 <5.00 <0.500 <0.500 --
99.45 11/08/06 17.23 82.22 -- -- -- -- -- -- -- -- -- -- --

02/06/07 10.39 89.06 <100 -- -- <1 <1 <1 <3 -- -- -- --
06/08/07 10.15 89.3 <100 -- -- <1 <1 <1 <3 -- -- -- --
08/14/07 10.71 88.74 <100 -- -- <1 <1 <1 <3 -- -- -- --
11/29/07 10.97 88.48 <100 -- -- <1 <1 <1 <3 -- -- -- --
02/19/08 9.32 90.13 <100 -- -- <1 <1 <1 <3 -- -- -- --
06/27/08 8.71 90.74 <100 -- -- <1 <1 <1 <3 -- -- -- --
08/12/08 9.15 90.30 <100 -- -- <1 <1 <1 <3 -- -- -- --
11/26/08 7.62 91.83 <100 -- -- <1 <1 <1 <3 -- -- -- --
03/31/09 7.25 92.20 <100 72x 300 <1 <1 <1 <3 -- -- -- --
06/19/09 9.29 90.16 <100 -- -- <1 <1 <1 <3 <1 <1 <1 <1
08/28/09 9.28 90.17 <100 <50 <250 <1 <1 <1 <3 -- -- -- --

1,000/800a 500 500 5 1,000 700 1,000 20 0.01 5 15MTCA Method A Cleanup Level for Groundwater7
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Table 1
Summary of Groundwater Data

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

GRPH3 DRPH4 ORPH4 Benzene5 Toluene5 Ethylbenzene5
Total 

Xylenes5 MTBE5 EDB5 EDC5
Dissolved 

Lead6

Analytical Results (µg/L)

Well ID
Sample 

Date

Depth to 
Groundwater1

(feet)

Groundwater 
Elevation2

(feet)
RW02 05/03/06 Dry -- -- -- -- -- -- -- -- -- -- -- --
TOC Elevation (feet) 07/20/06 Dry -- -- -- -- -- -- -- -- -- -- -- --
99.63 11/08/06 Dry -- -- -- -- -- -- -- -- -- -- -- --

02/06/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/08/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/14/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/29/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
02/19/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/27/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/12/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/26/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
03/31/09 15.45 84.18 560 510x <250 3 15 4 81 -- -- -- --
06/19/09 15.95 83.68 110 -- -- 2.0 <1 1.0 15.1 <1 <1 <1 --
08/27/09 Dry -- -- -- -- -- -- -- -- -- -- -- --

RW03 05/03/06 9 48 89 74 345 0 670 <0 500 4 71 41 7 <5 00 <0 500 <0 500RW03 05/03/06 9.48 89.74 345 -- -- 0.670 <0.500 4.71 41.7 <5.00 <0.500 <0.500 --
TOC Elevation (feet) 07/21/06 11.63 87.59 <100 -- -- <0.500 <0.500 <0.500 <3.00 <5.00 <0.500 <0.500 --
99.22 11/08/06 11.50 87.72 <100 -- -- <1 <1 <1 <3 <1 <1 <1 <1

02/06/07 9.68 89.54 <100 -- -- <1 <1 <1 <3 -- -- -- --
06/08/07 9.44 89.78 <100 -- -- <1 <1 <1 <3 -- -- -- --
08/14/07 10.06 89.16 <100 -- -- <1 <1 <1 <3 -- -- -- --
11/29/07 10.62 88.60 <100 -- -- <1 <1 <1 <3 -- -- -- --
02/19/08 8.91 90.31 <100 -- -- <1 <1 <1 <3 -- -- -- --
06/27/08 8.27 90.95 <100 -- -- <1 <1 <1 <3 -- -- -- --
08/12/08 8.65 90.57 <100 -- -- <1 <1 <1 <3 -- -- -- --
11/26/08 8.22 91.00 <100 -- -- <1 <1 <1 <3 -- -- -- --
03/31/09 7.04 92.18 <100 <50 <250 <1 <1 <1 <3 -- -- -- --
06/19/09 8.92 90.30 <100 -- -- <1 <1 <1 <3 1.5 <1 <1 <1
08/28/09 8.90 90.32 <100 <50 <250 <1 <1 <1 <3 -- -- -- --

RW04 05/03/06 Dry -- -- -- -- -- -- -- -- -- -- -- --
TOC Elevation (feet) 07/19/06 16.68 82.19 -- -- -- -- -- -- -- -- -- -- --
98.87 11/08/06 16.75 82.12 -- -- -- -- -- -- -- -- -- -- --

02/06/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/08/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/14/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/29/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
02/19/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/27/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/12/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/26/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
03/31/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/19/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/27/09 Dry -- -- -- -- -- -- -- -- -- -- -- --

1,000/800a 500 500 5 1,000 700 1,000 20 0.01 5 15MTCA Method A Cleanup Level for Groundwater7
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Table 1
Summary of Groundwater Data

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

GRPH3 DRPH4 ORPH4 Benzene5 Toluene5 Ethylbenzene5
Total 

Xylenes5 MTBE5 EDB5 EDC5
Dissolved 

Lead6

Analytical Results (µg/L)

Well ID
Sample 

Date

Depth to 
Groundwater1

(feet)

Groundwater 
Elevation2

(feet)
RW05 05/03/06 Dry -- -- -- -- -- -- -- -- -- -- -- --
TOC Elevation (feet) 07/19/06 Dry -- -- -- -- -- -- -- -- -- -- -- --
98.30 11/08/06 16.43 81.87 -- -- -- -- -- -- -- -- -- -- --

02/06/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/08/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/14/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/29/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
02/19/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/27/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/12/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/26/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
03/31/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/19/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/27/09 Dry -- -- -- -- -- -- -- -- -- -- -- --

RW06 05/04/06 10 82 87 43 77 4 <0 500 <0 500 <0 500 <3 00 <5 00 <0 500 <0 500RW06 05/04/06 10.82 87.43 77.4 -- -- <0.500 <0.500 <0.500 <3.00 <5.00 <0.500 <0.500 --
TOC Elevation 07/19/06 9.90 88.35 <100 -- -- <0.500 <0.500 <0.500 <3.00 <5.00 <0.500 <0.500 --
98.25 11/08/06 9.78 88.47 <100 -- -- <1 <1 <1 <3 <1 <1 <1 --

02/06/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/08/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/14/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/29/07 10.89 87.36 <100 -- -- <1 <1 <1 <3 -- -- -- --
02/19/08 9.82 88.43 <100 -- -- <1 <1 <1 <3 -- -- -- --
06/27/08 10.86 87.39 <100 -- -- <1 <1 <1 <3 -- -- -- --
08/12/08 11.97 86.28 -- -- -- -- -- -- -- -- -- -- --
11/26/08 Inaccessible -- -- -- -- -- -- -- -- -- -- -- --
03/31/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/19/09 9.92 88.33 <100 -- -- <1 <1 <1 <3 <1 <1 <1 13.8
08/28/09 9.80 88.45 <100 120 <250 <1 <1 <1 <3 -- -- -- --

RW07 05/03/06 10.06 88.35 66.7 -- -- 1.380 <0.500 <0.500 <3.00 <5.00 <0.500 <0.500 --
TOC Elevation (feet) 07/19/06 11.27 87.14 <100 -- -- 4.10 3.63 <0.500 <3.00 <5.00 <0.500 <0.500 --
98.41 11/08/06 10.70 87.71 <100 -- -- 3.8 <1 <1 <3 <1 <1 <1 --

02/06/07 9.13 89.28 <100 -- -- <1 <1 <1 <3 -- -- -- --
06/08/07 8.89 89.52 <100 -- -- 3 <1 <1 <3 -- -- -- --
08/14/07 10.94 87.47 <100 -- -- <1 <1 <1 <3 -- -- -- --
11/29/07 9.30 89.11 <100 -- -- <1 <1 <1 <3 -- -- -- --
02/19/08 11.92 86.49 <100 -- -- <1 <1 <1 <3 -- -- -- --
06/27/08 Inaccessible -- -- -- -- -- -- -- -- -- -- -- --
08/12/08 Inaccessible -- -- -- -- -- -- -- -- -- -- -- --
11/26/08 9.81 88.60 <100 -- -- <1 <1 <1 <3 -- -- -- --
03/31/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/19/09 10.22 88.19 <100 -- -- <1 <1 <1 <3 <1 <1 <1 <1
08/28/09 8.87 89.54 <100 2,100x 1,900 <1 <1 <1 <3 -- -- -- --

1,000/800a 500 500 5 1,000 700 1,000 20 0.01 5 15MTCA Method A Cleanup Level for Groundwater7
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Table 1
Summary of Groundwater Data

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

GRPH3 DRPH4 ORPH4 Benzene5 Toluene5 Ethylbenzene5
Total 

Xylenes5 MTBE5 EDB5 EDC5
Dissolved 

Lead6

Analytical Results (µg/L)

Well ID
Sample 

Date

Depth to 
Groundwater1

(feet)

Groundwater 
Elevation2

(feet)
OW01 05/03/06 Dry -- -- -- -- -- -- -- -- -- -- -- --
TOC Elevation (feet) 07/19/06 Dry -- -- -- -- -- -- -- -- -- -- -- --
98.95 11/08/06 Dry -- -- -- -- -- -- -- -- -- -- -- --

02/06/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/08/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/14/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
11/29/07 Dry -- -- -- -- -- -- -- -- -- -- -- --
02/19/08 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/27/08 7.99 90.96 <100 -- -- <1 <1 <1 <3 -- -- -- --
08/12/08 9.94 89.01 -- -- -- -- -- -- -- -- -- -- --
11/26/08 6.88 92.07 <100 -- -- <1 <1 <1 <3 -- -- -- --
03/31/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
06/19/09 Dry -- -- -- -- -- -- -- -- -- -- -- --
08/27/09 Dry -- -- -- -- -- -- -- -- -- -- -- --

OW02 05/04/06 10 42 88 63 2 260 236 7 63 70 1 313 26 1 <0 500 <0 500OW02 05/04/06 10.42 88.63 2,260 -- -- 236 7.63 70.1 313 26.1 <0.500 <0.500 --
TOC Elevation (feet) 07/19/06 9.87 89.18 914 -- -- 194 0.990 54.0 8.72 30.1 <0.500 <0.500 --
99.05 11/08/06 10.39 88.66 -- -- -- -- -- -- -- -- -- -- --

02/06/07 10.54 88.51 -- -- -- -- -- -- -- -- -- -- --
06/08/07 10.02 89.03 220 -- -- 22 1 3 4 -- -- -- --
08/14/07 10.02 89.03 -- -- -- -- -- -- -- -- -- -- --
11/29/07 10.55 88.5 300 -- -- 41 3 5 13 -- -- -- --
02/19/08 10.56 88.49 -- -- -- -- -- -- -- -- -- -- --
06/27/08 9.96 89.09 190 -- -- 38 2 2 6 -- -- -- --
08/12/08 10.24 88.81 180 -- -- 30 2 2 <3 -- -- -- --
11/26/08 10.10 88.95 260 -- -- 54 3 6 8 -- -- -- --
03/31/09 8.82 90.23 380 1,400 260y 49 2 10 38 -- -- -- --
06/19/09 9.25 89.80 <100 -- -- 18 <1 2.5 <4 3.8 <1 <1 <1
08/28/09 9.31 89.74 <100 510 320 23 <1 2 <3 -- -- -- --

1,000/800a 500 500 5 1,000 700 1,000 20 0.01 5 15

NOTES:
Red denotes concentration exceeds the MTCA Method A cleanup level. -- = not analyzed/not measured
Samples analyzed by Friedman & Bruya, Inc. of Seattle, Washington. < = not detected at a concentration exceeding laboratory reporting limits
1Measured in feet below the TOC. µg/L = micrograms per liter

DRPH = diesel-range petroleum hydrocarbons
Dry = measurable groundwater not encountered in well

3Analyzed by Method NWTPH-Gx. EDB = ethylene dibromide (1,2-dibromoethane)
4Analyzed by Method NWTPH-Dx. EDC = ethylene dichloride (1,2-dichloroethane)
5Analyzed by EPA Method 8021B, 8260B, or 8260C. EPA = United States Environmental Protection Agency
6Analyzed by EPA Method 200.8. GRPH = gasoline-range petroleum hydrocarbons

MTBE = methyl tertiary-butyl ether
MTCA = Washington State Model Toxics Control Act

a1,000 µg/L when benzene is not present and 800 µg/L when benzene is present. NWTPH = Northwest Total Petroleum Hydrocarbon
Laboratory Notes: ORPH = oil-range petroleum hydrocarbons
xThe pattern of peaks present is not indicative of diesel. TOC = top of well casing
yThe pattern of peaks present is not indicative of motor oil.

7MTCA Cleanup Regulation, Method A Cleanup Levels, Table 720-1 of Section 900 of 
Chapter 173-340 of the Washington Administrative Code, revised November 2007.

2Measured relative to a temporary benchmark with an assumed elevation of 100.00 feet. 
The TOC for OW02 was modified by 0.11 feet on March 16, 2009.

MTCA Method A Cleanup Level for Groundwater7
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Table 2
Summary of Soil Analytical Results

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

GRPH1 DRPH2 ORPH2 Benzene3 Toluene3 Ethylbenzene3 Total Xylenes3 Naphthalene3

EX-1-14 12/02/03 GEI 14 120 -- -- 0.2 <0.1 1.4 10 --
EX-2-13 12/02/03 GEI 13 12 -- -- 0.07 0.1 0.3 2.3 --
EX-3-13 12/02/03 GEI 13 160 -- -- 0.2 0.1 2.0 12 --
EX-4-13 12/02/03 GEI 13 4 -- -- <0.03 <0.05 0.1 0.3 --
EX-5-6 12/02/03 GEI 6 <3 -- -- <0.03 <0.05 <0.05 <0.2 --
EX-6-5 12/02/03 GEI 5 <3 -- -- <0.03 <0.05 <0.05 <0.2 --
EX-9-7 12/02/03 GEI 7 <3 -- -- <0.03 <0.05 <0.05 <0.2 --
EX-11-7 12/02/03 GEI 7 <3 -- -- <0.03 <0.05 <0.05 <0.2 --
EX-12-7 12/02/03 GEI 7 69 -- -- 0.3 <0.05 0.3 2.1 --
EX-13-7 12/02/03 GEI 7 93 -- -- <0.06 0.1 0.6 4.4 --
EX-14-7 12/02/03 GEI 7 23 -- -- 0.2 1.4 0.4 2.0 --
EX-17-3 12/02/03 GEI 3 3,900 -- -- <3.0 10 22 150 --
EX-18-3 12/02/03 GEI 3 4,700 -- -- <3.0 50 39 220 --
EX-19-3C 12/02/03 GEI 3 990 -- -- 0.8 3.4 9 51 --
EX-17-3 12/02/03 GEI 3 3,900 -- -- <3.0 10 22 150 --
EX 18-3 12/02/03 GEI 3 4,700 -- -- <3.0 50 39 220 --
EX 19-3C 12/02/03 GEI 3 990 -- -- 0.8 3.4 90 51 --
EX-20-15 12/02/03 GEI 15 14,000 -- -- 42 33 200 1,100 35
EX-21-17 12/02/03 GEI 17 <3 -- -- <0.03 <0.05 <0.05 <0.2 <0.02
EX-22-8 12/05/03 GEI 8 <3 -- -- 1.0 <0.05 <0.05 <0.2 --
EX-23-6 12/05/03 GEI 6 2,800 -- -- 3.6 33 30 150 --
EX-24-5 12/05/03 GEI 5 6,200 -- -- <3.0 7.1 68 320 --
EX-25-6 12/05/03 GEI 6 6 -- -- 0.05 <0.05 <0.05 0.4 --
EX-26-5 12/05/03 GEI 5 <3 -- -- <0.03 <0.05 <0.05 <0.2 --
EX-27-9 12/05/03 GEI 9 <3 -- -- <0.03 <0.05 <0.05 <0.2 --
DSP-1 12/02/03 GEI 1 310 -- -- 0.3 0.6 2.8 13 --
B1-17 10/06/04 SES 17 32.7 -- -- <0.03 <0.05 <0.05 0.419 --
B1-18 10/06/04 SES 18 <8.08 -- -- <0.03 <0.05 <0.05 <0.1 --
B3-7 10/06/04 SES 7 64.3 -- -- 0.628 0.0826 1.44 6.47 --
B3-8 10/06/04 SES 8 62.5 -- -- 0.692 <0.05 <0.05 0.286 --
B4-5 10/06/04 SES 5 <8.08 -- -- 0.053 <0.05 <0.05 <0.1 --
B4-6 10/06/04 SES 6 <8.08 -- -- 0.215 <0.05 <0.05 0.384 --
B4-7 10/06/04 SES 7 <8.08 -- -- 0.124 <0.05 <0.05 0.305 --
B5-4 10/06/04 SES 4 <8.08 -- -- 0.0597 <0.05 <0.05 <0.1 --
B5-5 10/06/04 SES 5 <8.08 -- -- 0.101 <0.05 0.0719 0.294 --
B5-7 10/06/04 SES 7 10.2 -- -- 0.196 <0.05 0.385 1.72 --
B6-4 10/06/04 SES 4 18.4 -- -- 0.256 <0.05 0.314 2.01 --
B6-11.5 10/06/04 SES 11.5 338 -- -- 0.187 0.078 1.36 6.76 --
B6-14 10/06/04 SES 14 101 -- -- 0.388 <0.05 0.495 1.99 --
B7-16 10/07/04 SES 16 364 -- -- 0.208 1.51 2.72 13.4 --
B9-12 10/07/04 SES 12 12.4 -- -- <0.03 <0.05 0.209 0.428 --
B11-12 10/07/04 SES 12 13.0 -- -- 0.123 0.0832 0.112 0.298 --
B12-12 10/07/04 SES 12 20.6 -- -- <0.03 <0.05 0.107 0.12 --
B1@1.5 11/22/06 EPI 1.5 -- -- -- -- -- -- -- --
B1@9.5 11/22/06 EPI 9.5 -- -- -- -- -- -- -- --
B1@13 11/22/06 EPI 13 -- -- -- -- -- -- -- --
B2@2.5 11/22/06 EPI 2.5 -- -- -- -- -- -- -- --
B2@4.5 11/22/06 EPI 4.5 <20 -- -- -- -- -- -- --
B2@14 11/22/06 EPI 14 -- -- -- -- -- -- -- --
B3@1.5 11/22/06 EPI 1.5 -- -- -- -- -- -- -- --
B3@10 11/22/06 EPI 10 <20 -- -- -- -- -- -- --
B3@15 11/22/06 EPI 15 -- -- -- -- -- -- -- --

100/30a 2,000 2,000 0.03 7 6 9 5MTCA Method A Cleanup Level for Soil4

Analytical Results (mg/kg)
Sample Depth

(feet)Sample DateSample ID
Sampled

By
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Table 2
Summary of Soil Analytical Results

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

GRPH1 DRPH2 ORPH2 Benzene3 Toluene3 Ethylbenzene3 Total Xylenes3 Naphthalene3

Analytical Results (mg/kg)
Sample Depth

(feet)Sample DateSample ID
Sampled

By
B4@2 11/22/06 EPI 2 -- -- -- -- -- -- -- --
B4@7.9 11/22/06 EPI 7.9 <20 -- -- -- -- -- -- --
B4@16 11/22/06 EPI 16 -- -- -- -- -- -- -- --
B5@2.5 11/22/06 EPI 2.5 -- -- -- -- -- -- -- --
B5@6 11/22/06 EPI 6 <20 -- -- -- -- -- -- --
B5@12 11/22/06 EPI 12 -- -- -- -- -- -- -- --
B6@2.5 11/22/06 EPI 2.5 -- -- -- -- -- -- -- --
B6@10 11/22/06 EPI 10 <20 -- -- -- -- -- -- --
B6@13 11/22/06 EPI 13 -- -- -- -- -- -- --
P01-07 06/23/09 SES 7 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P01-10 06/23/09 SES 10 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P01-19 06/23/09 SES 19 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P02-12 06/23/09 SES 12 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P02-14 06/23/09 SES 14 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P02-17 06/23/09 SES 17 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P03-12 06/23/09 SES 12 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P03-14 06/23/09 SES 14 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P03-19 06/23/09 SES 19 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P04-07 06/23/09 SES 7 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P04-16 06/23/09 SES 16 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P04-19 06/23/09 SES 19 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P05-06 06/23/09 SES 6 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P06-06 06/23/09 SES 6 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P06-15 06/23/09 SES 15 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P06-17 06/23/09 SES 17 7 <50 <250 0.099 0.15 <0.05 1.7 0.11
P07-10 06/24/09 SES 10 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P07-16 06/24/09 SES 16 770d 950x <250 <0.03 0.052 3.1 27.6 50
P07-20 06/24/09 SES 20 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P08-12 06/24/09 SES 12 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P08-15 06/24/09 SES 15 54 71x <250 0.11 0.094 0.64 3.6 1.1
P08-20 06/24/09 SES 20 6 <50 <250 0.088 0.14 0.065 0.51 0.083
P09-12 06/24/09 SES 12 9 <50 <250 0.58 <0.05 0.35 1.3 0.15
P09-15 06/24/09 SES 15 2,100d 470x <250 6.9 110 42 253 18
P09-22 06/24/09 SES 22 4 <50 <250 0.077 0.25 0.069 0.40 0.076
P10-12 06/24/09 SES 12 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P10-16 06/24/09 SES 16 79 <50 <250 <0.03 <0.05 0.72 <1.4 0.29
P10-20 06/24/09 SES 20 4 <50 <250 0.050 <0.05 0.13 <0.6 0.059
P11-12 06/24/09 SES 12 <2 <50 <250 <0.03 <0.05 0.052 <0.2 <0.05
P11-16 06/24/09 SES 16 <2 <50 <250 <0.03 <0.05 <0.05 <0.2 <0.05
P11-20 06/24/09 SES 20 630d 150x <250 0.60 3.3 4.1 31 11

100/30a 2,000 2,000 0.03 7 6 9 5

NOTES:
Red denotes concentration exceeds MTCA Method A cleanup level. -- = not analyzed 
Samples from 2003 and 2006 analyzed by CCI Analytical Laboratories of Everett, Washington. < = not detected at a concentration exceeding the laboratory reporting limit
Samples from 2004 analyzed by North Creek Analytical of Bothell, Washington. DRPH = diesel-range petroleum hydrocarbons
1Analyzed by Method NWTPH-Gx. EPI = Environmental Partners, Inc.
2Analyzed by Method NWTPH-Dx GEI = GeoEngineers, Inc.
3Analyzed by United States Environmental Protection Agency Method 8021B or 8260C. GRPH = gasoline-range petroleum hydrocarbons

mg/kg = milligrams per kilogram
MTCA =Washington State Model Toxics Control Act

a100 mg/kg when benzene is not present and 30 mg/kg when benzene is present. NWTPH = Northwest Total Petroleum Hydrocarbon
Laboratory Notes: ORPH = oil-range petroleum hydrocarbons
dThe sample was diluted. Detection limits may be raised due to dilution. SES = Sound Environmental Strategies Corporation
xThe pattern of peaks is not indicative of diesel.

MTCA Method A Cleanup Level for Soil4

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

TOC Holdings Co. Facility No. 01-169

851 North Broadway

Everett, WA 98201

Inquiry Number: 2482352.1

April 29, 2009



Certified Sanborn® Map Report 4/29/09

Site Name:
TOC Holdings Co. Facility No.
851 North Broadway
Everett, WA 98201

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

EDR Inquiry # 2482352.1 Contact: David M. Buser

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

Certified Sanborn Results:

Site Name: TOC Holdings Co. Facility No. 01-169
Address: 851 North Broadway
City, State, Zip: Everett, WA 98201
Cross Street:
P.O. # NA
Project: 0440-002-07
Certification # 1B31-4F21-AFF4

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 # 1B31-4F21-AFF4

UNMAPPED PROPERTY
This report certifies that the complete holdings of the Sanborn
Library, LLC collection have been searched based on client
supplied target property information, and fire insurance maps
covering the target property were not found.

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

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

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

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are
the property of their respective owners.
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APPENDIX B 
Snohomish County Assessor Records 
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APPENDIX C 
City of Everett Records 
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APPENDIX D 
Boring Logs 



























DescriptionD
e
p
th
 (
fe
e
t)

100

P
ID
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B-1-19

No samples collected to 16 feet below ground surface (bgs).

Wet, gray, sandy GRAVEL, moderate hydrocarbon odor.

Damp to moist, silty, fine- to medium-grained SAND, trace gravel,
weak hydrocarbon odor.

Boring terminated at 20 feet bgs. Two-inch-diameter monitoring well
installed to a depth of 20 feet bgs, screened from 5 to 20 feet bgs,
with 10-20 silica sand from 3 to 20 feet bgs, bentonite chips from 1 to
3 feet bgs, finished with a flush-mounted monument and concrete
seal. Completed as monitoring well MW01.
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Log of Exploratory Boring:

Notes
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Surface Condition:

Total Depth:

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

Combo

Water Levels

20

BORING LOG
B01/MW01

16

15' N, 12' W from NW corner

ESN / Don

Drilling Method:

Drilling Co./Driller:

S
a
m
p
le
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l

First GW Depth:

Page 1 of 1

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Date Started: 10/6/2004
Date Finished: 10/6/2004
Logged By: WHR

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

SES Project No.: 0440-002

NO = no odor, VFO = very faint odor

Location:

After Completion

During Drilling
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Hydrocarbon Odor:

Chk By: JAC
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Damp, gravelly, medium-grained SAND, fine gravel, gray, no
hydrocarbon odor.

Boring terminated at 29 feet bgs. Backfilled with bentonite chips,
capped with asphalt.

Damp, silty, clayey, SAND, gray.

Same as above, some sand, buff.

Damp, silty CLAY, grayish green to buff (at 16 feet bgs),
mottled/oxidized from 14 to 16 feet bgs, no hydrocarbon odor.

Damp, wet from 13 to 13.2 feet bgs, silty, medium-grained SAND,
gray.

Damp to moist, CLAY, plastic, bluish gray to dark grayish brown, no
hydrocarbon odor.

Damp, wet from 7 to 8 feet below ground surface (bgs), silty, fine- to
medium-grained SAND, some fine to coarse gravel (gravel ends at
3.5 feet bgs), gray, pot shard, no hydrocarbon odor.

Moist, CLAY, grayish blue, plastic.
Asphalt, gravel and sand.

Dry, silty, fine-grained SAND, trace gravel, buff, no hydrocarbon odor.
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SES Project No.: 0440-002

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

Hydrocarbon Odor: Total Depth:
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Direct Push

9' N, 47' W from SW corner
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TOC Holdings Co. Facility No. 01-169
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Boring terminated at 16 feet bgs. Backfilled with bentonite chips,
capped with asphalt.

Silty CLAY, buff, no hydrocarbon odor.

Damp, fine-grained sandy SILT, two-inch gravel seam at 12 feet bgs,
grayish blue to buff, no hydrocarbon odor.

Damp, coarse, black slag, no hydrocarbon odor.

Damp, silty SAND, with fine to coarse gravel, gray, weak hydrocarbon
odor from 3 to 4 feet below ground surface (bgs), moderate
hydrocarbon odor from 7 to 8 feet bgs.

Asphalt, fill material, gray.
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NO = no odor, VFO = very faint odor

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

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
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21' N of SW corner
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Log of Exploratory Boring:

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

BORING LOG
B03

16

Asphalt

Combo

ESN / Don

Total Depth:

M
o
is
tu
re
 C
o
n
te
n
t

Page 1 of 1

First GW Depth:

TOC Holdings Co. Facility No. 01-169
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B-4-5

Asphalt underlain by gravel.

Damp, wet from 7 to 9 feet below ground surface (bgs), silty SAND,
some gravel, buff to bluish gray.

Moist, sandy, clayey SILT, semi-plastic, some fine gravel, bluish gray.

Boring terminated at 12 feet bgs. Backfilled with bentonite chips,
capped with asphalt.
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Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
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14' N of SW corner
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TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Date Started: 10/6/2004
Date Finished: 10/6/2004
Logged By: WHR

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

SES Project No.: 0440-002

NO = no odor, VFO = very faint odor

Location:

After Completion

During Drilling
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3.5

Asphalt underlain by gravel.

Damp, wet from 5 to 6.5 feet below ground surface (bgs), silty, fine-
to medium-grained, SAND, bluish gray, weak hydrocarbon odor from
3 to 6 feet bgs, very faint hydrocarbon odor from 6 to 7 feet bgs.

Damp, clayey slag, dark gray, no hydrocarbon odor.

Damp, silty, fine-grained SAND, bluish gray, no hydrocarbon odor,
pot shard at 11 feet bgs.

Damp to moist, wet from 12.1 to 12.3 feet bgs, clayey, silty SAND,
trace gravel, gray to brown, no hydrocarbon odor.

Boring terminated at 16 feet below ground surface. Backfilled with
bentonite chips, capped with asphalt.
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0

0

100

8

B-5-4

B-5-5

B-5-6

B-5-7

FILL

27

ESN / Don

Water LevelsMoisture Content:

B
lo
w
 C
o
u
n
t

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

M
o
is
tu
re
 C
o
n
te
n
t

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:

Notes

Total Depth:Hydrocarbon Odor:

Combo

Asphalt

16

BORING LOG
B05

NE

13' W, 1' N of B4

Surface Condition:

SES Project No.: 0440-002

Drilling Co./Driller:

S
a
m
p
le
 I
n
te
rv
a
l

First GW Depth:

Page 1 of 1

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Date Started: 10/6/2004
Date Finished: 10/6/2004

Chk By: JAC

Drilling Method:

Location:

After Completion

During Drilling

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

S
a
m
p
le
 R
e
c
o
v
e
ry

L
it
h
o
g
ra
p
h
y

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

Logged By: WHR



Sample ID

100

100

100

100

Description

Moisture Content:

Well
Detail

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

D
e
p
th
 (
fe
e
t)

P
ID

0

Asphalt

Damp to moist, silty, gravelly SAND, gray.

Wet, black slag, very strong hydrocarbon odor, globules in sheet test
at 11.3 to 11.5 feet below ground surface (bgs).

Damp, silty, SAND, organics, brown, very faint hydrocarbon odor.

Damp, clayey SILT, gray and orange mottling, weak to moderate
hydrocarbon odor.

Boring terminated at 16 feet bgs. Backfilled with bentonite chips,
capped with asphalt.

10

2.5

0

1

ML

FILL

B-6-14

0

B-6-4

0

8

300

85

800

B-6-11.5

Total Depth:

M
o
is
tu
re
 C
o
n
te
n
t

NE = not encountered

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:

58' W of building
24' N of SW corner

NE

Notes

Surface Condition:

BORING LOG
B06

16

Asphalt

Combo

ESN / DonDrilling Co./Driller:

Page 1 of 1

First GW Depth:

Date Started: 10/6/2004

S
a
m
p
le
 I
n
te
rv
a
l

Date Finished: 10/6/2004

U
S
C
S
 C
la
s
s

L
it
h
o
g
ra
p
h
y

S
a
m
p
le
 R
e
c
o
v
e
ry

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
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TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

After Completion

B
lo
w
 C
o
u
n
t

Location:

Drilling Method:

SES Project No.: 0440-002
Chk By: JAC
Logged By: WHR

During Drilling



100

100

100

NE = not encountered

100

100

P
ID

D
e
p
th
 (
fe
e
t)

Moist, fine- to medium-grained SAND, with fine to coarse gravel and
trace silt, buff.

0

Boring terminated at 20 feet bgs. Backfilled with bentonite chips,
capped with asphalt.

0

Damp to moist, silty, fine-grained SAND, gray, no hydrocarbon odor
to 15.7 feet bgs.

Damp, silty CLAY, mottled with oxide spots, grayish green, no
hydrocarbon odor.

Wet, clayey SILT, brown, weak hydrocarbon odor.

Moist to wet, silty, gravelly, fine- to medium-grained SAND, with
lenses of plant material, gray, very faint hydrocarbon odor from 7 to 8
feet below ground surface (bgs).

Damp, silty, fine- to medium-grained SAND, some fine to coarse
gravel, gray, no hydrocarbon odor.

Asphalt, gravel

Description

SP

SM

CL

6
FILL

B-7-16

20

27

110

ML

S
a
m
p
le
 R
e
c
o
v
e
ry

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

Water Levels

Hydrocarbon Odor:
NE

Log of Exploratory Boring:

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26' N, 33' W of NW corner

Well
Detail

L
it
h
o
g
ra
p
h
y

Asphalt

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

20NO = no odor, VFO = very faint odor

Combo

ESN / Don

Total Depth:

Surface Condition:

Notes

BORING LOG
B07

After Completion

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

Page 1 of 1

U
S
C
S
 C
la
s
s

Sample ID

Moisture Content:

Drilling Method:

During Drilling

B
lo
w
 C
o
u
n
t

Location:

M
o
is
tu
re
 C
o
n
te
n
t

SES Project No.: 0440-002
Chk By: JAC
Logged By: WHR
Date Finished: 10/7/2004
Date Started: 10/7/2004

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington



NE = not encountered

D
e
p
th
 (
fe
e
t)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Description

Drilling Co./Driller:

Well
Detail

Moisture Content:

Sample ID U
S
C
S
 C
la
s
s

P
ID

FILL

Asphalt, gravel.

Damp, fine-grained SAND, trace fine gravel and silt, tan, mottled with
oxide staining, no hydrocarbon odor.

Dry to wet (10 to 10.2 feet below ground surface), angular slag to
0.75 inches, black, no hydrocarbon odor.

Damp, silty SAND, gray, no hydrocarbon odor.

Damp, clayey SILT, gray with oxide mottling.

Boring terminated at 12 feet below ground surface. Backfilled with
bentonite chips, capped with asphalt.

0

ML

85

75

100

S
a
m
p
le
 I
n
te
rv
a
l

Notes

Total Depth:

ESN / Don

Combo

Asphalt

12

BORING LOG
B08

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:

NE

57' W of building
14' S of NW corner

M
o
is
tu
re
 C
o
n
te
n
t

B
lo
w
 C
o
u
n
t

Date Started: 10/7/2004

Surface Condition:

Location:

Drilling Method:

SES Project No.: 0440-002
Chk By: JAC

After Completion

Date Finished: 10/7/2004

During Drilling

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Page 1 of 1

First GW Depth:

Logged By: WHR

L
it
h
o
g
ra
p
h
y

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

S
a
m
p
le
 R
e
c
o
v
e
ry

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

Water Levels

Hydrocarbon Odor:
WO = weak odor, MO = moderate odor, SO = strong odor



NE = not encountered

Drilling Co./Driller:
D
e
p
th
 (
fe
e
t)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Description

Well
Detail

Moisture Content:

Sample ID U
S
C
S
 C
la
s
s

P
ID

CL

Asphalt, gravel.

Dry to moist (moist at 9.5 feet below ground surface), gravelly SAND,
no hydrocarbon odor.

Damp, silty CLAY, medium gray to grayish green with oxide mottling,
very faint hydrocarbon odor at 11.5 feet below ground surface (bgs).

Boring terminated at 12 feet bgs. Backfilled with bentonite chips,
capped with asphalt.

18

B-9-12

FILL

100

100

100

S
a
m
p
le
 I
n
te
rv
a
l

Notes

Total Depth:

ESN / Don

Combo

Asphalt

12

BORING LOG
B09

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:

NE

41' N, 31' W of SW corner

M
o
is
tu
re
 C
o
n
te
n
t

B
lo
w
 C
o
u
n
t

Date Started: 10/7/2004

Surface Condition:

Location:

Drilling Method:

SES Project No.: 0440-002
Chk By: JAC

After Completion

Date Finished: 10/7/2004

During Drilling

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Page 1 of 1

First GW Depth:

Logged By: WHR

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
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Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet

Water Levels

S
a
m
p
le
 R
e
c
o
v
e
ry

Hydrocarbon Odor:
WO = weak odor, MO = moderate odor, SO = strong odor

L
it
h
o
g
ra
p
h
y



100

0

100

D
e
p
th
 (
fe
e
t)

100

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

DescriptionP
ID

NE = not encountered

Well
Detail

Moisture Content:

U
S
C
S
 C
la
s
s

Asphalt, gravel
Damp to moist, silty, fine-grained SAND, grayish green, no
hydrocarbon odor.

Damp to wet (from 12 to 12.2 feet below ground surface), angular
slag, black, no hydrocarbon odor.

Damp to almost dry at 16 feet below ground surface (bgs), silty
CLAY, with fine-grained sand from 15.8 to 16 feet bgs, gray with
mottling/oxidation, no hydrocarbon odor.

(Augered from 16 to 30 feet bgs, driller reports gravel layer after 20
feet bgs, harder drilling to 30 feet bgs)

Boring terminated at 30 feet bgs. Two-inch-diameter monitoring well
installed to a depth of 30 feet bgs, screened from 15 to 30 feet bgs,
with 10-20 silica sand from 13 to 30 feet bgs, bentonite chips from 1
to 13 feet bgs, finished with a flush-mounted monument and concrete
seal. Completed as monitoring well MW02.

0

100

Sample ID

FILL

CL-ML

GP

Total Depth:

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

B
lo
w
 C
o
u
n
t

NO = no odor, VFO = very faint odor

M
o
is
tu
re
 C
o
n
te
n
t

Log of Exploratory Boring:

Water Levels
Surface Condition:

Hydrocarbon Odor:

ESN / Don

Combo

Asphalt

30

BORING LOG
B10/MW02

NE

60' W of building 7' N of SW corner

Notes

Chk By: JAC

Drilling Co./Driller:

S
a
m
p
le
 I
n
te
rv
a
l

First GW Depth:

Page 1 of 1

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Date Started: 10/7/2004

Logged By: WHR

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

SES Project No.: 0440-002

Drilling Method:

Location:

After Completion

During Drilling

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

S
a
m
p
le
 R
e
c
o
v
e
ry

L
it
h
o
g
ra
p
h
y

Date Finished: 10/7/2004



D
e
p
th
 (
fe
e
t)

U
S
C
S
 C
la
s
s

100

100

0

30

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

DescriptionP
ID

NE = not encountered

Sample ID

Concrete

Damp to dry, silty, fine-grained SAND, some fine to coarse gravel,
tan, no hydrocarbon odor.

Damp, wet from 6 to 6.8 feet below ground surface (bgs),
fine-grained, sandy SILT with clay, slightly plastic, no hydrocarbon
odor.

Dry, angular slag, black, no hydrocarbon odor.

Damp, wet from 11.5 to 12.5 feet bgs, clayey, silty SAND, gray,
moderate hydrocarbon odor in wet soil, no hydrocarbon odor in damp
soil.

No Recovery.

Boring terminated at 16 feet bgs. Backfilled with bentonite chips,
capped with concrete.

25

100

0

Moisture Content:

B-11-12

FILL

SP-
SM

0

Notes

Water Levels

Well
Detail

B
lo
w
 C
o
u
n
t

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

M
o
is
tu
re
 C
o
n
te
n
t

NO = no odor, VFO = very faint odor

NE

Log of Exploratory Boring:

Surface Condition:

Total Depth:

ESN / Don

Combo

Asphalt

16

BORING LOG
B11

12' W, 8.8' S of B6

Chk By: JAC

Drilling Co./Driller:

S
a
m
p
le
 I
n
te
rv
a
l

First GW Depth:

Page 1 of 1

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Date Started: 10/7/2004

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

L
it
h
o
g
ra
p
h
y

S
a
m
p
le
 R
e
c
o
v
e
ry

Date Finished: 10/7/2004

During Drilling

Logged By: WHR

Location:

Drilling Method:

SES Project No.: 0440-002

Hydrocarbon Odor:

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ



D
e
p
th
 (
fe
e
t)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Description

50

P
ID

NE = not encountered

Well
Detail

Moisture Content:

Sample ID

B-12-12

Concrete

Damp to dry, silty, fine-grained SAND, some fine to coarse gravel,
tan, no hydrocarbon odor.

Damp, wet from 6 to 6.8 feet below ground surface (bgs),
fine-grained, sandy SILT with clay, slightly plastic, gray, no
hydrocarbon odor.

Dry to wet (from 11.5 feet bgs), angular slag, black, moderate
hydrocarbon odor in wet soil, no hydrocarbon odor in dry soil.

Damp, clayey, silty SAND, gray, no hydrocarbon odor.

No Recovery.

Boring terminated at 16 feet below ground surface. Backfilled with
bentonite chips, capped with concrete.

80

FILL

80

100

75

NO = no odor, VFO = very faint odor

Notes

U
S
C
S
 C
la
s
s

Surface Condition:

Total Depth:

ESN / Don

Combo

Asphalt

16

BORING LOG
B12

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

Log of Exploratory Boring:

NE

23' S, 12' W of B6

M
o
is
tu
re
 C
o
n
te
n
t

B
lo
w
 C
o
u
n
t

Location:

Drilling Method:

SES Project No.: 0440-002
Chk By: JAC
Logged By: WHR
Date Finished: 10/7/2004

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

After Completion

Page 1 of 1

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

Date Started: 10/7/2004

During Drilling

Water Levels

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

Hydrocarbon Odor:

S
a
m
p
le
 R
e
c
o
v
e
ry

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

L
it
h
o
g
ra
p
h
y



ML

FILL

FILL

FILL

FILL

FILL

FILL

FILL

FILL

FILL

33

100

100

33

33

33

33

33

33

B-13-19

100

Terminate boring at 19 feet below ground surface (bgs).
Four-inch-diameter recovery well installed to a depth of 18.5 feet bgs,
screened from 8 to 18 feet bgs, with 10-20 silica sand from 6 to 19
feet bgs, bentonite chips from 5 to 6 feet bgs, bentonite slurry from 2
to 5 feet bgs, finished with a flush-mounted monument and concrete
seal. Completed as recovery well RW01.

0.0

0.0

Asphalt

0.0

Wet, medium dense, sandy SILT, gray, weak hydrocarbon odor

Wet, very dense, silty SAND to sandy SILT, with gravel, dark gray,
weak hydrocarbon odor.

Same as above.

Same as above, wet, medium dense, weak hydrocarbon odor.

Same as above.

Same as above.

Same as above.

Same as above, medium- to coarse-grained sand, with subangular to
subrounded gravel.

Same as above.

Damp, very dense, silty SAND, with gravel, brown, no hydrocarbon
odor.

3" Asphalt

B-13-15

B-13-13

B-13-11

B-13-9.5

B-13-8

B-13-6.5

B-13-5

B-13-3.5

B-13-02

0.0

0.0

12.5

19.0

121

19.1

275

12

33

Location:

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Date Started: 3/20/2006
Date Finished: 3/20/2006
Logged By: TJL
Chk By: JAC

Well
Detail

Drilling Method:

After Completion

During Drilling

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

S
a
m
p
le
 R
e
c
o
v
e
ry

SES Project No.: 0440-002

33

Moisture Content:

Sample ID U
S
C
S
 C
la
s
s

Page 1 of 1

Drilling Co./Driller:

S
a
m
p
le
 I
n
te
rv
a
l

First GW Depth: 11.5

BORING LOG
B13/RW01

M
o
is
tu
re
 C
o
n
te
n
t

B
lo
w
 C
o
u
n
t

14.3' N, 19'  W of NW corner of bldg

Notes

Hydrocarbon Odor:

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

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

Log of Exploratory Boring:

L
it
h
o
g
ra
p
h
y

Surface Condition:

Total Depth:

Cascade / Dave

Hollow Stem Auger

Asphalt

19NO = no odor, VFO = very faint odor

Wet

10
11
16

Dp

Dp

50/6

Dp

Dp

50/6

Dp

50/6

Wet

50/6

Wet

Wet

50/6

Wet

50/6

Wet

P
ID Description

0

1

2

3

4

5
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8

9
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12

13

14

15

16

17

18

19

20

21

22

23

24

25

D
e
p
th
 (
fe
e
t)

Dp

50/6

20

13
15
15

50/6

50/6



100

100

100

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

ML

ML

Dp

D
e
p
th
 (
fe
e
t)

Wet

Dp

Dp

Wet
Damp, sandy SILT, dark gray with green, no hydrocarbon odor.

ML

0.0

Same as above (Soil cuttings)

0.0

Same as above. (Soil cuttings)

Damp to moist, sandy SILT, dark gray, no hydrocarbon odor

Wet, SAND, tan, no hydrocarbon odor. (Soil cuttings)

Damp to moist, sandy SILT, dark gray, no hydrocarbon odor.

Damp, SILT, with organics, olive gray, no hydrocarbon odor. (Soil
cuttings)

Damp, sandy SILT, with gravel and organics, olive gray, no
hydrocarbon odor. (Soil cuttings)

Asphalt (3 inches). Underlain by damp, gravelly, silty SAND, black, no
hydrocarbon odor.

Terminate boring at 14 feet below ground surface (bgs).
Four-inch-diameter recovery well installed to a depth of 13.5 feet bgs,
screened from 8 to 13 feet bgs, with 10-20 silica sand from 6 to 14
feet bgs, bentonite chips from 5 to 6 feet bgs, bentonite slurry from 2
to 5 feet bgs, finished with a flush-mounted monument and concrete
seal. Completed as recovery well RW07.

B-14-12

B-14-7.5

B-14-05

0.0 FILL

0.0

0.0

Hydrocarbon Odor:

Cascade / Elijah

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

After Completion

Water Levels

14

L
it
h
o
g
ra
p
h
y

S
a
m
p
le
 R
e
c
o
v
e
ry

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

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

6.5

B
lo
w
 C
o
u
n
t

M
o
is
tu
re
 C
o
n
te
n
t

Air Knife

14.5' N, 23.5' W of SW corner of
bldg

Asphalt

BORING LOG
B14/RW07

Sample IDS
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

During Drilling

Moisture Content:

Well
Detail

P
ID DescriptionU
S
C
S
 C
la
s
s

Date Finished: 3/20/206

Page 1 of 1

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Location:

Date Started: 3/20/2006

Drilling Method:

First GW Depth:

SES Project No.: 0440-002
Chk By: JAC
Logged By: TJL



FILL

SM

SM

SM

ML

ML

ML

FILL

FILL

FILL

33

33

Asphalt

33

33

33

33

33

33

Same as above.

FILL

Terminate boring at 19 feet below ground surface (bgs).
Four-inch-diameter recovery well installed to a depth of 18.5 feet bgs,
screened from 8 to 18 feet bgs, with 10-20 silica sand from 6 to 19
feet bgs, bentonite chips from 5 to 6 feet bgs, bentonite slurry from 2
to 5 feet bgs, finished with a flush-mounted monument and concrete
seal. Completed as recovery well RW02.

0.0

Same as above.

Damp, very dense, silty SAND, tan, moderate odor

Dry to damp, hard, sandy SILT, greenish tan, no hydrocarbon odor.

Same as above.

Damp, hard, sandy SILT, olive, no hydrocarbon odor.

Same as above, moist, very dense, weak hydrocarbon odor.

Wet, medium dense, silty SAND, with gravel, brown, no hydrocarbon
odor.

Moist, medium dense, silty SAND, tan, no hydrocarbon odor.

Damp, dense, gravelly, silty SAND, brown, no hydrocarbon odor.

Damp, silty, gravelly SAND, brown, no hydrocarbon odor.
Asphalt

B-15-16.5

B-15-10

B-15-09

B-15-05

181

181

210

0.0

0.0

0.0

0.0

0.0

0.0

Date Finished: 3/20/2006

L
it
h
o
g
ra
p
h
y

S
a
m
p
le
 R
e
c
o
v
e
ry
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During Drilling

After Completion

Location:

Drilling Method:

SES Project No.: 0440-002

Logged By: TJL

Water Levels

Date Started: 3/20/2006

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Page 1 of 1

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

33

Chk By: JAC

B
lo
w
 C
o
u
n
t

M
o
is
tu
re
 C
o
n
te
n
t

21' N, 44' W of NW corner of bldg

7.5

Total Depth:

U
S
C
S
 C
la
s
s

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:

Surface Condition:

Cascade / Dave

Hollow Stem Auger

Asphalt

19

BORING LOG
B15/RW02

Hydrocarbon Odor:

Notes

50/6

Dp

50/6

Wet

Moist

50/60

Dp

Dp

7
8
12

Dp

Dp

Dp

50/6

Dp

50/6

13
15
17

7
8
18

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Sample ID

Moisture Content:

Well
Detail

P
ID

Dp

50/6

D
e
p
th
 (
fe
e
t)

50/4

Description



ML

FILL

FILL

FILL

FILL

FILL

FILL

33

50

33

FILL

33

33

33

33

33

33

100

Damp, hard, SILT, greenish gray, no hydrocarbon odor.

FILL

Terminate boring at 16 feet below ground surface (bgs).
Four-inch-diameter recovery well installed to a depth of 15.5 feet bgs,
screened from 8 to 15 feet bgs, with 10-20 silica sand from 6 to 16
feet bgs, bentonite chips from 5 to 6 feet bgs, bentonite slurry from 2
to 5 feet bgs, finished with a flush-mounted monument and concrete
seal. Completed as recovery well RW03.

0.0

Same as above.

Same as above.

Same as above.

Wet, very dense, silty SAND, with rounded gravel, tan, no
hydrocarbon odor.

Same as above.

Same as above.

Same as above.

Same as above.

Same as above, very dense.

Damp, medium dense, silty SAND, with gravel, tan no hydrocarbon
odor.

Asphalt
FILL

B-16-10

B-16-05

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 FILL

Logged By: TJL
Chk By: JAC
SES Project No.: 0440-002

Drilling Method:

Date Started: 3/20/2006

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

After Completion

During Drilling
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Sample ID

Location:

Drilling Co./Driller:

50

U
S
C
S
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la
s
s

Date Finished: 3/20/2006

S
a
m
p
le
 I
n
te
rv
a
l

First GW Depth:

Page 1 of 1

L
it
h
o
g
ra
p
h
y

9.5

M
o
is
tu
re
 C
o
n
te
n
t

B
lo
w
 C
o
u
n
t

2' S, 32' W of NW corner of bldg

Surface Condition:

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

Moisture Content:

Total Depth:

Cascade / Dave

Hollow Setm Auger

Asphalt

16

BORING LOG
B16/RW03

Log of Exploratory Boring:

Wet

50/6

Dp

12
50/6

Dp

Wet

50/6
12

Wet

Wet

Dp

10
12
10

50/6

50/6

50/6

50/6

50/6

50/6

Well
Detail

P
ID Description

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Dp

50/6

D
e
p
th
 (
fe
e
t)

Dry

Dp

Dp



Dp

FILL

FILL

Well
Detail

D
e
p
th
 (
fe
e
t)

Description

Dp

B-17-5

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Damp, SILT, with sand and gravel, greenish gray/rust-brown, no
hydrocarbon odor. (Soil cuttings)

0.0

FILL

Damp, SILT, with sand, greenish gray, no hydrocarbon odor. (Soil
cuttings)

0.0 Dry, GRAVEL, black, no hydrocarbon odor, possibly slag. (Soil
cuttings)

Damp, sandy SILT to silty SAND, with gravel, greenish gray/brown,
moderate hydrocarbon odor. (Soil cuttings)

Damp, silty SAND, with gravel, greenish gray/brown, moderate
hydrocarbon odor.

Damp, sandy SILT to silty SAND, greenish gray/brown, no
hydrocarbon odor.

Damp, SILT, greenish brown, no hydrocarbon odor. (Soil cuttings)

Asphalt, underlain by dry, silty SAND, tan, no hydrocarbon odor.

Terminate boring at 14 feet below ground surface (bgs).
Four-inch-diameter recovery well installed to a depth of 13.5 feet bgs,
screened from 8 to 13 feet bgs, with 10-20 silica sand from 6 to 14
feet bgs, bentonite chips from 5 to 6 feet bgs, bentonite slurry from 2
to 5 feet bgs, finished with a flush-mounted monument and concrete
seal. Completed as recovery well RW06.

B-17-2.5

800

0.0

0.0

0.0

0.0

NE = not encountered
RW-06, 4" well for remediation

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

Asphalt

Air Knife

Cascade / Elijah

Total Depth:

Surface Condition:

Notes

NO = no odor, VFO = very faint odor

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

Water Levels

Hydrocarbon Odor:

P
ID

Log of Exploratory Boring:

17.5' N, 54.75' W of SW corner of
bldg

B
lo
w
 C
o
u
n
t

M
o
is
tu
re
 C
o
n
te
n
t

14

BORING LOG
B17/RW06

NE

S
a
m
p
le
 R
e
c
o
v
e
ry

Page 1 of 1

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

L
it
h
o
g
ra
p
h
y

Date Started: 3/20/2006

U
S
C
S
 C
la
s
s

Sample ID

Moisture Content:

Drilling Method:

Date Finished: 3/21/2006
Logged By: TJL
Chk By: JAC
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During Drilling

SES Project No.: 0440-002

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

After Completion

Location:



FILL

SM

SM

OL

OL

OL

13
13
15

FILL

Same as above.

Terminate boring at 18 feet below ground surface (bgs).
Four-inch-diameter recovery well installed to a depth of 17.5 feet bgs,
screened from 7 to 17 feet bgs, with 10-20 silica sand from 5 to 18
feet bgs, bentonite chips from 4 to 5 feet bgs, bentonite slurry from 2
to 4 feet bgs, finished with a flush-mounted monument and concrete
seal. Completed as recovery well RW05.

Same as above.

OL

Same as above, damp.

Same as above, wet.

Damp, hard, organic SILT, black, no hydrocarbon odor

Dry, very dense, GRAVEL, black, no hydrocarbon odor.

Same as above, hard.

Same as above, moist.

Same as above, very stiff.

Same as above, stiff.

Damp, very stiff, sandy SILT, with gravel, greenish gray, no
hydrocarbon odor.

Asphalt, gravel

Damp, very dense, silty SAND, with gravel, green, no hydrocarbon
odor

FILL

B-19-15.5

B-19-10

0.0

0.0

830

0.0

0.0

Chk By: JAC

L
it
h
o
g
ra
p
h
y

S
a
m
p
le
 R
e
c
o
v
e
ry
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During Drilling

After Completion

Location:

Water Levels

SES Project No.: 0440-002

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

Logged By: TJL
Date Finished: 3/21/2006
Date Started: 3/21/2006

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Page 1 of 1

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

Drilling Method:

B
lo
w
 C
o
u
n
t

M
o
is
tu
re
 C
o
n
te
n
t

35.8' N, 59.5' W of SW corner of
bldg

11

Hydrocarbon Odor:

BORING LOG
B18/RW05

18

Asphalt

Hollow Stem Auger

Cascade / Dave

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

Description

50/4

50/6

Well
Detail

50/6

10
9
6

D
e
p
th
 (
fe
e
t)
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21

22
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25

P
ID

22
50/6

U
S
C
S
 C
la
s
s

14
12
10

Sample ID

10
11
12

50/6

Moisture Content:

50/6

50/6

50/6

50/6



DpSM

Dp

Mst

Mst

Dp

Mst
Wet

Dp

Dp

OL
Same as above, very faint hydrocarbon odor.

SM

Terminate boring at 18 feet below ground surface (bgs).
Four-inch-diameter recovery well installed to a depth of 17.5 feet bgs,
screened from 7 to 17 feet bgs, with 10-20 silica sand from 5 to 18
feet bgs, bentonite chips from 4 to 5 feet bgs, bentonite slurry from 2
to 4 feet bgs, finished with a flush-mounted monument and concrete
seal. Completed as recovery well RW04.

Same as above.

Damp to moist, hard, sandy SILT, green, very faint hydrocarbon odor.

Same as above, no hydrocarbon odor.

Same as above, moist, moderate hydrocarbon odor.

Damp, hard, organic SILT, brownish black, very faint hydrocarbon
odor.

Same as above, moist.

Same as above, moist to wet, very dense.

Same as above.

Same as above, dense.

Damp, medium dense, silty, gravelly, SAND, tan, no hydrocarbon
odor.

Asphalt

Damp, very dense, silty SAND, green, no hydrocarbon odor.

OL

OL

OL

FILL

B-19-10

ML

0.0

830

0.0

0.0

Notes

BORING LOG
B19/RW04

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:Log of Exploratory Boring:

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Surface Condition:

Total Depth:

Cascade / Dave

Hollow Stem Auger

Asphalt

U
S
C
S
 C
la
s
s

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

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

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

Water Levels

Hydrocarbon Odor:

L
it
h
o
g
ra
p
h
y

S
a
m
p
le
 R
e
c
o
v
e
ry

Page 1 of 1

During Drilling

Location:

Drilling Method:

SES Project No.: 0440-002
Chk By: JAC
Logged By: TJL
Date Finished: 3/21/2006
Date Started: 3/21/2006
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50/6

50/6

50/6

50/6
50/6

50/6

50/6

18
20
30

12
18
17

12
19
16

10
10
10

50/6

Well
Detail

Sample ID

Moisture Content:

Description

14.5' S, 49.5' W of NW corner of
bldg

M
o
is
tu
re
 C
o
n
te
n
t

P
ID

B
lo
w
 C
o
u
n
t

7



100

Dp

Dp

Dp

Dp/Mst

Description

Moisture Content:

Well
Detail

NE = not encountered

7
6
12
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10

11
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14
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20

D
e
p
th
 (
fe
e
t)

P
ID

Asphalt
Damp, silty, gravelly SAND, black, no hydrocarbon odor. (Soil
cuttings)

Same as above, bluish gray. (Soil cuttings)

Damp, medium dense, silty, gravelly, SAND, bluish gray, very faint
hydrocarbon odor.

Damp to moist, silty, gravelly, SAND, bluish gray, no hydrocarbon
odor.

Same as above (Soil cuttings)

Terminate boring at 12 feet below ground surface (bgs).
Two-inch-diameter observation well installed to a depth of 12 feet
bgs, screened from 6 to 11 feet bgs, with 10-20 silica sand from 4 to
12 feet bgs, bentonite chips from 1 to 4 feet bgs, finished with a
flush-mounted monument and concrete seal. Completed as
observation well OW02.

0.0

24.3

FILL

FILL

0.0

Sample ID

12Hydrocarbon 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:

Cascade / Dave

B
lo
w
 C
o
u
n
t

M
o
is
tu
re
 C
o
n
te
n
t

22.9' N, 46' W of SW corner of bldg

Hollow Stem Auger

Asphalt

BORING LOG
B20/OW02

NE

Drilling Co./Driller:

Page 1 of 1

First GW Depth:

Date Started: 3/21/2006

S
a
m
p
le
 I
n
te
rv
a
l

Date Finished: 3/21/2006

U
S
C
S
 C
la
s
s

L
it
h
o
g
ra
p
h
y

S
a
m
p
le
 R
e
c
o
v
e
ry
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TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

After Completion

Location:

Drilling Method:

SES Project No.: 0440-002
Chk By: JAC
Logged By: TJL

During Drilling



Dp

Dp

Dp

Dp

Dp

12

NE = not encountered
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Dp

D
e
p
th
 (
fe
e
t)

17
50

14

12

Damp, hard, organic SILT, green with black, no hydrocarbon odor.

0.0

Same as above (Soil cuttings)

Same as above, damp. (Soil cuttings)

Same as above, moist. (Soil cuttings)

Damp, sandy SILT, bluish gray, no hydrocarbon odor. (Soil cuttings)

Damp, medium dense, silty, gravelly, SAND, tannish brown, no
hydrocarbon odor.

Damp, silty, gravelly SAND, tan, no hydrocarbon odor. (Soil cuttings)

Asphalt

Terminate boring at 12 feet below ground surface (bgs).
Two-inch-diameter observation well installed to a depth of 12 feet
bgs, screened from 6 to 11 feet bgs, with 10-20 silica sand from 4 to
12 feet bgs, bentonite chips from 1 to 4 feet bgs, finished with a
flush-mounted monument and concrete seal. Completed as
observation well OW01.

OL

FILL0.0

0.0

P
ID

L
it
h
o
g
ra
p
h
y

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:

M
o
is
tu
re
 C
o
n
te
n
t

Description

Well
Detail

S
a
m
p
le
 R
e
c
o
v
e
ry

BORING LOG
B21/OW01

37' N, 36.5' W of SW corner of bldg

NE

Log of Exploratory Boring:

Notes

12

Asphalt

Hollow Stem Auger

Cascade / Dave

Total Depth:
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B
lo
w
 C
o
u
n
t

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

Page 1 of 1

U
S
C
S
 C
la
s
s

Sample ID

Moisture Content:

Drilling Method:

During Drilling

After Completion

Location:

SES Project No.: 0440-002
Chk By: JAC
Logged By: TJL
Date Finished: 3/21/2006
Date Started: 3/21/2006

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington



100

100

100

100

Description

100

Dmp

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Mst

Dmp

Mst

Dmp

Dmp

ML

Moist, SILT with fine-grained sand, trace fine subrounded gravel and
rootlets/wood waste, slag at 13 feet below ground surface (bgs), no
hydrocarbon odor.

Boring terminated at 19 feet bgs. Backfilled with bentonite chips,
capped with asphalt.

Damp, fine-grained SAND with silt, some fine to coarse subrounded
gravel, brown, no hydrocarbon odor.

0.0

Damp, SILT, some fine-grained sand, no hydrocarbon odor.

0.0

Damp, SILT, some fine-grained sand, gray, no hydrocarbon odor.

Moist, SILT, some fine subrounded gravel, rootlets, and wood waste.

Damp, SILT with sand, dark gray, no hydrocarbon odor.

Same as above, moist, trace fine subrounded gravel.

Same as above, with wood waste.

Damp, silty SAND, gray, no hydrocarbon odor.
Asphalt 3", crushed rock fill to 6" bgs.

Same as above, dark gray, rootlets.

D
e
p
th
 (
fe
e
t)

FILL

P01-19

P01-15

P01-07

SP-
SM

0.0

0.0

0.0
0.0

0.0

0.0

0.0 PP1-04

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

Direct Push

Water Levels
Asphalt

L
it
h
o
g
ra
p
h
y

S
a
m
p
le
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e
c
o
v
e
ry

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

During Drilling

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

NE

B
lo
w
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o
u
n
t

M
o
is
tu
re
 C
o
n
te
n
t

ESN

107' S, 18.1' W of NW corner of
bldg

BORING LOG
P01

19

U
S
C
S
 C
la
s
s

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

Page 1 of 1

Sample ID

Moisture Content:

Well
Detail

NE = not encountered

P
ID

SES Project No.: 0440-002

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Date Started: 6/23/2009
Date Finished: 6/23/2009
Logged By: RAH

Location:

Chk By: JAC

Drilling Method:



100

100

100
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100

100

Dmp

D
e
p
th
 (
fe
e
t)

Wet

Dmp

Dmp

Dmp

Dmp

Dmp

SP Dmp

Damp, SILT, few fine-grained sand, brownish gray, no hydrocarbon
odor.

Boring terminated at 19 feet below ground surface. Backfilled with
bentonite chips, capped with asphalt.

0.0

Wet (perched water), fine to medium-grained SAND, some silt, dark
gray, no hydrocarbon odor.

0.0

Damp, SILT, trace slag, no hydrocarbon odor.

Same as above, rootlets.

Damp, SILT, some fine-grained sand and slag, dark grey, no
hydrocarbon odor.

Damp, silty SAND, some fine subrounded gravel and slag, dark gray,
no hydrocarbon odor.

Damp, fine- to medium-grained SAND, some silt, trace fine
subrounded gravel, no hydrocarbon odor.

Damp, medium-grained SAND with silt and fine subrounded gravel,
no hydrocarbon odor.

Asphalt underlain by crushed rock.

Damp, fine-grained SAND with silt, some fine to coarse subrounded
gravel, brownish gray, no hydrocarbon odor.

SP

FILL

P02-17

P02-14

0.0

P02-06

0.0

0.5

0.0

0.6

0.2

0.0

P02-12

During Drilling

Location:

Hydrocarbon Odor:

L
it
h
o
g
ra
p
h
y

Dry = Dry, Dp = Damp, Mst = Moist, Wet = Wet
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WO = weak odor, MO = moderate odor, SO = strong odor

After Completion

107' S, 35' W of NW corner of bldg

17

S
a
m
p
le
 R
e
c
o
v
e
ry

Asphalt

Water Levels

19

M
o
is
tu
re
 C
o
n
te
n
t

Direct Push

ESN

Total Depth:

Surface Condition:

Notes

Log of Exploratory Boring:

NO = no odor, VFO = very faint odor

BORING LOG
P02

Sample IDS
a
m
p
le
 I
n
te
rv
a
l

Moisture Content:

Well
Detail

P
ID DescriptionU
S
C
S
 C
la
s
s

Logged By: RAH

Drilling Method:

B
lo
w
 C
o
u
n
t

SES Project No.: 0440-002

Drilling Co./Driller:

Chk By: JAC

Date Finished: 6/23/2009
Date Started: 6/23/2009

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Page 1 of 1

First GW Depth:



FILL

100

100

100

100

SM

Dmp

0
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D
e
p
th
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fe
e
t)

100 Dmp

Mst

Dmp

Dmp

Damp, SILT, some fine-grained sand, gray, no hydrocarbon odor.ML

0.0

0.0

Damp, silty SAND with fine to coarse gravel, cobble at 17 feet below
ground surface, reddish brown, no hydrocarbon odor.

0.0

Same as above, moist.

Same as above, dark gray.

Same as above, some fine to coarse subrounded gravel, trace slag
fragments, rootlets, no hydrocarbon odor.

Same as above, some slag fragments.

Damp, silty SAND, gray, no hydrocarbon odor.

Damp, fine to medium-grained SAND with fine to coarse subrounded
gravel, brown, no hydrocarbon odor.

Asphalt underlain by crushed rock.

Boring terminated at 19 feet below ground surface. Backfilled with
bentonite chips, capped with asphalt.

0.0

P03-19

P03-14

P03-12

P03-07

P03-04

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.8
0.0

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

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

Hydrocarbon Odor:

Asphalt
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During Drilling

After Completion

Water Levels

B
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n
t

M
o
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tu
re
 C
o
n
te
n
t

ESN

NE

Direct Push

BORING LOG
P03

19

Location: 107' S, 46.8' W of NW corner of
bldg

S
a
m
p
le
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n
te
rv
a
l

Drilling Co./Driller:

U
S
C
S
 C
la
s
s
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Sample ID

Moisture Content:

Well
Detail

NE = not encountered

P
ID

Date Finished: 6/23/2009

Description

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Drilling Method:

SES Project No.: 0440-002

Date Started: 6/23/2009

Chk By: JAC

First GW Depth:

Logged By: RAH



100

Well
Detail

Dmp

100

Dmp

100

NE = not encountered

Dmp

0

1

2
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9

10
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12

13

14
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16

17
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19

20

21

22

23

24

25

D
e
p
th
 (
fe
e
t)

Mst

Damp, SILT, some fine sand and subrounded gravel, gray, no
hydrocarbon odor.

0.0

0.0

Same as above, moist, trace fine subrounded gravel.

0.0

Damp, silty SAND, trace slag, dark gray, no hydrocarbon odor.

Slag  from 8 to 14 feet below ground surface (bgs).

Same as above.

Damp, silty SAND, some fine subrounded gravel, trace slag, brown,
no hydrocarbon odor.

Damp, fine- to medium-grained SAND, some fine subrounded gravel,
trace slag, brown, no hydrocarbon odor.

Concrete underlain by crushed rock.

Boring terminated at 19 feet bgs. Backfilled with bentonite chips to
surface grade, capped with concrete.

P
ID

ML

FILL

P04-19

P04-16

0.0

P04-04

0.0

0.0

0.0

0.0

0.0

P04-07

84.0' S, 70.0' W of NW corner of
bldg

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

Water Levels

Hydrocarbon Odor:

Log of Exploratory Boring:

Description

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
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NE

L
it
h
o
g
ra
p
h
y

Concrete

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

19NO = no odor, VFO = very faint odor

Direct Push

ESN

Total Depth:

Surface Condition:

Notes

During Drilling

BORING LOG
P04

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

M
o
is
tu
re
 C
o
n
te
n
t

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

U
S
C
S
 C
la
s
s

Sample ID

Moisture Content:

Drilling Method:

B
lo
w
 C
o
u
n
t

After Completion

Page 1 of 1

Location:

SES Project No.: 0440-002
Chk By: JAC
Logged By: RAH
Date Finished: 6/23/2009
Date Started: 6/23/2009

S
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m
p
le
 R
e
c
o
v
e
ry
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0

100

Dmp

Mst

Dmp

D
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24

25

DescriptionP
ID

Well
Detail

Moisture Content:

Sample ID

Concrete (3 inches thick)
No recovery, rock in sampler.

Damp, dense, silty SAND, some fine to medium subrounded gravel,
brown, no hydrocarbon odor.

Same as above, some cobles.

Slag from 8 to 14 feet below ground surface (bgs).

Moist slag from 16 to 18 feet bgs.

Damp, SILT with sand, some fine to coarse gravel, brown, no
hydrocarbon odor.

Boring terminated at 19' bgs. Backfilled with bentonite chips, capped
with concrete.

0.0

0.0
100

0.0
SM-
ML

FILL

P05-19

P05-06

0

Notes

NE

Water Levels

U
S
C
S
 C
la
s
s

NE = not encountered
B
lo
w
 C
o
u
n
t

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

M
o
is
tu
re
 C
o
n
te
n
t

NO = no odor, VFO = very faint odorHydrocarbon Odor: 19

66.5' S, 70.0' W of NW corner of
bldg

BORING LOG
P05

Log of Exploratory Boring:

Concrete

Direct Push

ESN

Total Depth:

Surface Condition:

Logged By: RAH

Drilling Co./Driller:

S
a
m
p
le
 I
n
te
rv
a
l

First GW Depth:

Page 1 of 1

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington
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Date Started: 6/23/2009

After Completion

Date Finished: 6/23/2009

Location:

Drilling Method:

SES Project No.: 0440-002
Chk By: JAC

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

During Drilling
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Dmp

Dmp

100

100

100

100
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Well
Detail

NE = not encountered

P
ID

Dmp

D
e
p
th
 (
fe
e
t)

Description

Damp, silty SAND, some fine to coarse subrounded gravel, brown, no
hydrocarbon odor.

0.0

0.0

0.0

Refusal at 17.5 feet bgs. Backfilled with bentonite chips, capped with
concrete.

0.0

Slag from 6 to 14 feet below ground surface (bgs).
Same as above.

Damp, silty SAND, some fine subrounded gravel, wood waste and
slag, gray, no hydrocarbon odor.

Same as above, brownish-gray.

Damp, fine- to medium-grained SAND with silt, some fine to medium
subrounded gravel, brown, no hydrocarbon odor.

Concrete (4 inches thick).

P06-17

SM

0.0

P06-15

P06-06

P06-04

3.5

FILL

NE

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

Water Levels

Hydrocarbon Odor:

44.4' S, 70.0' W of NW corner of
bldg

NO = no odor, VFO = very faint odor

Log of Exploratory Boring:

M
o
is
tu
re
 C
o
n
te
n
t

Moisture Content:

L
it
h
o
g
ra
p
h
y

B
lo
w
 C
o
u
n
t

17.5

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

BORING LOG
P06

Concrete

Direct Push

ESN

Total Depth:

Surface Condition:

Notes

Page 1 of 1

First GW Depth:
S
a
m
p
le
 I
n
te
rv
a
l

Date Started: 6/23/2009

U
S
C
S
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la
s
s

Sample ID

Drilling Co./Driller:

Location:
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During Drilling

After Completion

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Drilling Method:

SES Project No.: 0440-002
Chk By: JAC
Logged By: RAH
Date Finished: 6/23/2009



100

100

100

100

100

100

Dmp

D
e
p
th
 (
fe
e
t)

Dmp

100

Dmp

Dmp

Dmp

Dmp

Damp, SILT, some fine-grained sand, gray, no hydrocarbon odor.

Boring terminated 20 feet below ground surface. Backfilled with
bentonite chips, capped with asphalt.

Damp, silty SAND, some fine to medium subrounded gravel, gray, no
hydrocarbon odor.

Damp, silty SAND, some fine to medium subrounded gravel, some
angular slag, gray, no hydrocarbon odor.

Damp, SILT, some fine-grained sand and fine to coarse subrounded
gravel, slight hydrocarbon odor.

Damp, silty SAND, some fine gravel, brown, slight hydrocarbon odor.

SM

Same as above, gray with red mottling.

0.0

Same as above, moist.

Same as above, no sand, no brick debris.

Damp, SILT, some fine-grained sand, brick and slag debris, dark
gray, no hydrocarbon odor.

Damp, fine- to medium-grained SAND with angular pieces of slag,
brown, no hydrocarbon odor.

Damp, silty SAND, some fine subrounded gravel, brown, no
hydrocarbon odor.

Damp, fine- to medium-grained SAND with fine subrounded gravel,
brown, no hydrocarbon odor.

Asphalt (4 inches)

Same as above, with slag debris.

1.9

P07-20

P07-16

P07-10

P07-08

P07-04

3.0

1,893

1.8

0.8

0.5

0.0

0.0

FILL

Dmp

S
a
m
p
le
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e
c
o
v
e
ry
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During Drilling

After Completion

Chk By: JAC

Location:
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25

SES Project No.: 0440-002

NE

Notes

BORING LOG
P07

20

Asphalt

Direct Push

ESN

L
it
h
o
g
ra
p
h
y

Surface Condition:

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

Hydrocarbon Odor: Total Depth:

U
S
C
S
 C
la
s
s

3.6' S, 58.0' W of NW corner of bldg

Moisture Content:

S
a
m
p
le
 I
n
te
rv
a
l

Well
Detail

NE = not encountered

P
ID DescriptionSample ID

Logged By: RAH

M
o
is
tu
re
 C
o
n
te
n
t

Date Finished: 6/24/2009

B
lo
w
 C
o
u
n
t

Drilling Co./Driller:

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Page 1 of 1

First GW Depth:

Drilling Method:

Date Started: 6/24/2009



SM

P08-04

100

FILL

P08-22

P08-20

P08-15

P08-12

Dmp

Wet

Mst

Dmp

100

100

100

100

Damp, SILT, some sand and rootlets, grayish brown, no hydrocarbon
odor.

P08-08

Boring terminated at 22 feet below ground surface. Backfilled with
bentonite chips and capped with asphalt.

Same as above, some fine subrounded gravel, no hydrocarbon odor.

Damp, silty SAND, trace fine subrounded gravel, gray, slight
hydrocarbon odor.

Damp, silty SAND, some fine to coarse subrounded gravel, gray,
slight hydrocarbon odor.

Wet, fine to medium-grained SAND, gray, moderate hydrocarbon
odor.

Same as above, slight hydrocarbon odor.

0.0

Damp, SILT, some fine-grained sand, slag and brick debris, wood
waste, and rootlets, dark gray, no hydrocabon odor.

Same as above, with cobbles.

3-inch layer of slag.

Same as above.

Same as above.

Damp, silty SAND with some fine to medium subrounded gravel,
trace slag, gray, no hydrocarbon odor.

Asphalt (6 inches), underlain by damp, fine- to medium-grained
SAND with fine to coarse subrounded gravel, brown, no hydrocarbon
odor.

Moist, fine to medium-grained SAND, with silt and some fine gravel,
gray, moderate hydrocarbon odor, sheen observed on water in
sample.

1.1

40

35

38

135

1,600

2,331

1.1

Dmp

1.1

2.0

6.1

1.0

1.0

0.0

0.0

5.5

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

Hydrocarbon Odor:

Dmp

L
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h
o
g
ra
p
h
y

ESN

S
a
m
p
le
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e
c
o
v
e
ry
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During Drilling

After Completion

Location:

Drilling Method:

SES Project No.: 0440-002

B
lo
w
 C
o
u
n
t

M
o
is
tu
re
 C
o
n
te
n
t

5.0' S, 34.6' W of NW corner of bldg

Surface Condition:

Total Depth:

BORING LOG
P08

22

Asphalt

Direct

Date Finished: 6/24/2009

15

Chk By: JAC

Well
Detail

Drilling Co./Driller:

P
ID

Moisture Content:

Sample ID U
S
C
S
 C
la
s
s

Logged By: RAH

Date Started: 6/24/2009

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

Page 1 of 1
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First GW Depth:

Description



100

100

100

100

SM

ML

Dmp

D
e
p
th
 (
fe
e
t)

Dmp

100

Dmp

100

P09-22

Mst

Same as above, strong hydrocarbon odor.

0.0

Refusal at 22 feet below ground surface. Backfilled with bentonite
chips and capped with asphalt.

FILL

Same as above, free product in soil sample.

0.0

Same as above, moderate hydrocarbon odor.

Damp, SILT, some fine-grained sand, brown, no hydrocarbon odor.

Moist, medium- to coarse-grained SAND, some fine subrounded
gravel, no hydrocarbon odor.

Same as above, some wood waste.

Damp, silty SAND, some fine subrounded gravel, gray, no
hydrocarbon odor.

Damp, fine to medium-grained SAND, some fine subrounded gravel,
brown, no hydrocarbon odor.

Asphalt (6 inches)

Damp, silty SAND, some fine subrounded gravel, gray, moderate
hydrocarbon odor.

1,750

P09-20

P09-15

P09-12

P09-07

P09-04

2.4

678

6.6

7,730

8,762

1,500

8.2

4.9

0.0

75

L
it
h
o
g
ra
p
h
y

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 Levels

Hydrocarbon Odor:

Drilling Method: Direct Push

S
a
m
p
le
 R
e
c
o
v
e
ry
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During Drilling

After Completion
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n
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M
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o
n
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n
t

Total Depth:

NE

ESN

BORING LOG
P09

22

Asphalt

SES Project No.: 0440-002

4.7' S, 10.5' W of NW corner of bldg

Moisture Content:

S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

U
S
C
S
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la
s
s

Location:

Sample ID

Well
Detail

NE = not encountered

P
ID Description

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington
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Chk By: JAC
Logged By: RAH

Page 1 of 1

Date Finished: 6/24/2009

First GW Depth:

Date Started: 6/24/2009



SM

100

100

100

100

P
ID

100

Description
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D
e
p
th
 (
fe
e
t)

FILL

Dmp

Dmp

Mst

Dmp

Boring terminated 20 feet below ground surface. Backfilled with
bentonite chips and capped with asphalt.

0.8

2.1

0.0

0.0

1.3

1.5

Damp, silty SAND, some fine subrounded gravel, gray, no
hydrocarbon odor.

Same as above, some fine to coarse subrounded gravel, trace slag
debris, gray, no hydrocarbon odor.

Damp, SILT, some sand, gray, moderate hydrocarbon odor.

Same as above, moist.

Damp, fine- to medium-grained SAND, some fine subrounded gravel,
brown, no hydrocarbon odor.

Asphalt (4 inches)

68 P10-20

P10-16

P10-12

P10-08

P10-04

0.6

36.9

150
298

54.4

11.4

2.6
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NE

Water Levels

Hydrocarbon Odor:

L
it
h
o
g
ra
p
h
y

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

S
a
m
p
le
 R
e
c
o
v
e
ry

NO = no odor, VFO = very faint odor
During Drilling

29.2' S, 42.7' W of NW corner of
bldg

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

20

M
o
is
tu
re
 C
o
n
te
n
t

Direct Push

ESN

Total Depth:

Surface Condition:

Notes

Log of Exploratory Boring:

BORING LOG
P10

U
S
C
S
 C
la
s
s

S
a
m
p
le
 I
n
te
rv
a
l

Drilling Co./Driller:

Page 1 of 1

Sample ID

Moisture Content:

Well
Detail

NE = not encountered

SES Project No.: 0440-002

After Completion

Location:
B
lo
w
 C
o
u
n
t

Drilling Method:

First GW Depth:

Chk By: JAC
Logged By: RAH
Date Finished: 6/24/2009
Date Started: 6/24/2009

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington



100

100

100

100

Dmp

Dmp

Sample ID Description

Moisture Content:

Well
Detail

NE = not encountered
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D
e
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e
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P
ID

Boring terminated at 20 feet below ground surface. Backfilled with
bentonite chips to surface grade.

1.1

1.2

1.6

0.0

11.2

5.6

Damp, SILT with gravel and slag, dark brown, no hydrocarbon odor.

Damp, SILT, some fine sand and slag, grayish brown, no
hydrocarbon odor.

Damp, SILT with sand, trace fine subrounded gravel and wood waste,
no hydrocarbon odor.

Damp, silty SAND, some gravel and slag, dark gray, moderate
hydrocarbon odor.

Damp, fine- to medium-grained SAND, some fine to coarse
subrounded gravel, brown, no hydrocarbon odor.

Bark/topsoil.

P11-12

FILL

12.0

P11-16

P11-08

P11-04

34.8

10.1

P11-20

NO = no odor, VFO = very faint odor

M
o
is
tu
re
 C
o
n
te
n
t

L
it
h
o
g
ra
p
h
y

76.4' S, 53.0' W of NW corner of
bldg

NE

Hydrocarbon Odor:

Water Levels

Direct Push

BORING LOG
P11

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

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

ESN

Total Depth:

Surface Condition:

Notes

Log of Exploratory Boring:

20

Drilling Co./Driller:

Page 1 of 1

First GW Depth:

Date Started: 6/24/2009

S
a
m
p
le
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n
te
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a
l

Date Finished: 6/24/2009

U
S
C
S
 C
la
s
s

S
a
m
p
le
 R
e
c
o
v
e
ry

C:\DOCUME~1\JCYR\DESKTOP\01-169_BORING
LOGS_JAC.GPJ

TOC Holdings Co. Facility No. 01-169
851 North Broadway
Everett, Washington

After Completion

B
lo
w
 C
o
u
n
t

Location:

Drilling Method:

SES Project No.: 0440-002
Chk By: JAC
Logged By: RAH

During Drilling
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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 

 
 
 
 
June 24, 2009 
 
 
 
Erin Rothman, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Ms. Rothman:   
 
Included are the results from the testing of material submitted on June 23, 2009 from 
the TOC_01-169_20090623 WORFDB2, F&BI 906216 project.  There are 27 pages 
included in this report.  Any samples that may remain are currently scheduled for 
disposal in 30 days.  If you would like us to return your samples or arrange for long 
term storage at our offices, please contact us as soon as possible.   
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Mark Chandler, Ryan Bixby 
SOU0624R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1

 
CASE NARRATIVE 
This case narrative encompasses samples received on June 23, 2009 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies TOC_01-169_20090623 
WORFDB2, F&BI 906216 project.  Samples were logged in under the laboratory ID’s 
listed below. 
 
Laboratory ID Sound Environmental Strategies 
906216-01 P01-04 
906216-02 P01-07 
906216-03 P01-10 
906216-04 P01-15 
906216-05 P01-19 
906216-06 P02-06 
906216-07 P02-12 
906216-08 P02-14 
906216-09 P02-17 
906216-10 P03-04 
906216-11 P03-07 
906216-12 P03-12 
906216-13 P03-14 
906216-14 P03-19 
906216-15 P04-04 
906216-16 P04-07 
906216-17 P04-16 
906216-18 P04-19 
906216-19 P05-06 
906216-20 P05-19 
906216-21 P06-04 
906216-22 P06-06 
906216-23 P06-15 
906216-24 P06-17 
 
 
 
All quality control requirements were acceptable.   
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Date of Report:  06/24/09 
Date Received:  06/23/09 
Project:  TOC_01-169_20090623 WORFDB2, F&BI 906216 
Date Extracted:  06/23/09 
Date Analyzed:  06/23/09 and 06/24/09 
 

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

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

Results Reported as mg/kg (ppm) 
 

  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 50-150)  
 
P01-07 <2 91 
906216-02 
 

P01-10 <2 107 
906216-03 
 

P01-19 <2 97 
906216-05 
 

P02-12 <2 118 
906216-07 
 

P02-14 <2 134 
906216-08 
 

P02-17 <2 92 
906216-09 
 

P03-12 <2 120 
906216-12 
 

P03-14 <2 125 
906216-13 
 

P03-19 <2 97 
906216-14 
 

P04-07 <2 106 
906216-16 
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Date of Report:  06/24/09 
Date Received:  06/23/09 
Project:  TOC_01-169_20090623 WORFDB2, F&BI 906216 
Date Extracted:  06/23/09 
Date Analyzed:  06/23/09 and 06/24/09 
 

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

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

Results Reported as mg/kg (ppm) 
 

  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 50-150)  
 
P04-16 <2 117 
906216-17 
 

P04-19 <2 114 
906216-18 
 

P05-06 <2 93 
906216-19 
 

P05-19 <2 113 
906216-20 
 

P06-06 <2 106 
906216-22 
 

P06-15 <2 112 
906216-23 
 

P06-17 7 111 
906216-24 

 
 
Method Blank <2 100 
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Date of Report:  06/24/09 
Date Received:  06/23/09 
Project:  TOC_01-169_20090623 WORFDB2, F&BI 906216 
Date Extracted:  06/23/09 
Date Analyzed:  06/23/09 and 06/24/09 
 

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) 
 
P01-07 <50  <250  96 
906216-02 
 
P01-10 <50  <250  95 
906216-03 
 
P01-19 <50  <250  96 
906216-05 
 
P02-12 <50  <250  101 
906216-07 
 
P02-14 <50  <250  96 
906216-08 
 
P02-17 <50  <250  90 
906216-09 
 
P03-12 <50  <250  94 
906216-12 
 
P03-14 <50  <250  92 
906216-13 
 
P03-19 <50  <250  97 
906216-14 
 
P04-07 <50  <250  100 
906216-16 
 
P04-16 <50  <250  89 
906216-17 
 
P04-19 <50  <250  102 
906216-18 
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Date of Report:  06/24/09 
Date Received:  06/23/09 
Project:  TOC_01-169_20090623 WORFDB2, F&BI 906216 
Date Extracted:  06/23/09 
Date Analyzed:  06/23/09 and 06/24/09 
 

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) 
 
P05-06 <50  <250  96 
906216-19 
 
P05-19 <50  <250  94 
906216-20 
 
P06-06 <50  <250  100 
906216-22 
 
P06-15 <50  <250  99 
906216-23 
 
P06-17 <50  <250  94 
906216-24 
 
 
Method Blank <50 <250 99 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P01-07 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-02 
Date Analyzed: 06/23/09 Data File: 062318.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 98 42 152 
Toluene-d8 92 36 149 
4-Bromofluorobenzene 76 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P01-10 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-03 
Date Analyzed: 06/23/09 Data File: 062319.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 124 42 152 
Toluene-d8 115 36 149 
4-Bromofluorobenzene 96 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P01-19 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-05 
Date Analyzed: 06/23/09 Data File: 062320.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 119 42 152 
Toluene-d8 115 36 149 
4-Bromofluorobenzene 94 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P02-12 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-07 
Date Analyzed: 06/23/09 Data File: 062321.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 164 vo 42 152 
Toluene-d8 158 vo 36 149 
4-Bromofluorobenzene 131 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P02-14 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-08 
Date Analyzed: 06/23/09 Data File: 062322.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 138 42 152 
Toluene-d8 135 36 149 
4-Bromofluorobenzene 117 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P02-17 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-09 
Date Analyzed: 06/23/09 Data File: 062323.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 127 42 152 
Toluene-d8 122 36 149 
4-Bromofluorobenzene 102 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P03-12 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-12 
Date Analyzed: 06/23/09 Data File: 062324.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 130 42 152 
Toluene-d8 123 36 149 
4-Bromofluorobenzene 103 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P03-14 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-13 
Date Analyzed: 06/23/09 Data File: 062325.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 122 42 152 
Toluene-d8 119 36 149 
4-Bromofluorobenzene 100 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P03-19 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-14 
Date Analyzed: 06/24/09 Data File: 062326.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 105 42 152 
Toluene-d8 101 36 149 
4-Bromofluorobenzene 83 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P04-07 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-16 
Date Analyzed: 06/24/09 Data File: 062327.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 112 42 152 
Toluene-d8 106 36 149 
4-Bromofluorobenzene 87 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P04-16 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-17 
Date Analyzed: 06/24/09 Data File: 062328.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 138 42 152 
Toluene-d8 131 36 149 
4-Bromofluorobenzene 111 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P04-19 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-18 
Date Analyzed: 06/24/09 Data File: 062329.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 128 42 152 
Toluene-d8 122 36 149 
4-Bromofluorobenzene 100 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P05-06 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-19 
Date Analyzed: 06/24/09 Data File: 062330.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 97 42 152 
Toluene-d8 91 36 149 
4-Bromofluorobenzene 75 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P05-19 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-20 
Date Analyzed: 06/24/09 Data File: 062331.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 116 42 152 
Toluene-d8 107 36 149 
4-Bromofluorobenzene 90 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P06-06 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-22 
Date Analyzed: 06/24/09 Data File: 062332.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 118 42 152 
Toluene-d8 111 36 149 
4-Bromofluorobenzene 92 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P06-15 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-23 
Date Analyzed: 06/24/09 Data File: 062333.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 119 42 152 
Toluene-d8 119 36 149 
4-Bromofluorobenzene 102 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P06-17 Client: Sound Environmental Strategies 
Date Received: 06/23/09 Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 906216-24 
Date Analyzed: 06/24/09 Data File: 062334.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 111 42 152 
Toluene-d8 107 36 149 
4-Bromofluorobenzene 89 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene 0.099 
Toluene 0.15 
Ethylbenzene <0.05 
m,p-Xylene 1.2 
o-Xylene 0.49 
Naphthalene 0.11 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: NA Project: TOC_01-169_20090623 WORFDB2 
Date Extracted: 06/23/09 Lab ID: 090850 mb 
Date Analyzed: 06/23/09 Data File: 062317.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 112 42 152 
Toluene-d8 111 36 149 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Date of Report:  06/24/09 
Date Received:  06/23/09 
Project:  TOC_01-169_20090623 WORFDB2, F&BI 906216 

 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 
USING METHOD NWTPH-Gx  

 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Gasoline mg/kg (ppm) 20 106 112 70-130 6 
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Date of Report:  06/24/09 
Date Received:  06/23/09 
Project:  TOC_01-169_20090623 WORFDB2, F&BI 906216 
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

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

 
Laboratory Code:  906216-05 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

(Wet wt) 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 111 110 63-146 1 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 106 79-144 
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Date of Report:  06/24/09 
Date Received:  06/23/09 
Project:  TOC_01-169_20090623 WORFDB2, F&BI 906216 
 

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

 
Laboratory Code:  906216-24 (Duplicate) 
 
 
Analyte 

 
Reporting  

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Ethanol mg/kg (ppm) <50 <50 nm 
t-Butyl alcohol (TBA) mg/kg (ppm) <3 <3 nm 
Methyl t-butyl ether (MTBE) mg/kg (ppm) <0.05 <0.05 nm 
Diisopropyl ether (DIPE) mg/kg (ppm) <0.05 <0.05 nm 
Ethyl t-butyl ether (ETBE) mg/kg (ppm) <0.05 <0.05 nm 
t-Amyl methyl ether (TAME) mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dichloroethane (EDC) mg/kg (ppm) <0.05 <0.05 nm 
Benzene mg/kg (ppm) 0.099 0.096 3 
Toluene mg/kg (ppm) 0.15 0.14 7 
1,2-Dibromoethane (EDB) mg/kg (ppm) <0.05 <0.05 nm 
Ethylbenzene mg/kg (ppm) <0.05 <0.05 nm 
m,p-Xylene mg/kg (ppm) 1.2 1.1 9 
o-Xylene mg/kg (ppm) 0.49 0.47 4 
Naphthalene mg/kg (ppm) 0.11 0.11 0 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Ethanol mg/kg (ppm) 125 86  88  19-157 2 
t-Butyl alcohol (TBA) mg/kg (ppm) 12.5 94  101  70-121 7 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 101  106  82-112 5 
Diisopropyl ether (DIPE) mg/kg (ppm) 2.5 106  106  85-117 0 
Ethyl t-butyl ether (ETBE) mg/kg (ppm) 2.5 108  111  84-117 3 
t-Amyl methyl ether (TAME) mg/kg (ppm) 2.5 104  106  84-118 2 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 115  115  82-120 0 
Benzene mg/kg (ppm) 2.5 109  108  80-112 1 
Toluene mg/kg (ppm) 2.5 103  102  80-116 1 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 111  110  86-120 1 
Ethylbenzene mg/kg (ppm) 2.5 103  102  81-115 1 
m,p-Xylene mg/kg (ppm) 5 99  98  80-118 1 
o-Xylene mg/kg (ppm) 2.5 102  104  78-122 2 
Naphthalene mg/kg (ppm) 2.5 96  100  70-122 4 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may 
not provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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









































 
 
 
 

 Sound Environmental Strategies Corporation 

 
Friedman & Bruya, Inc. #906226 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
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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 

 
 
 
 
June 25, 2009 
 
 
 
Erin Rothman, Project Manager 
Sound Environmental Strategies Corporation 
2400 Airport Way S., Suite 200 
Seattle, WA  98134-2020 
 
Dear Ms. Rothman:   
 
Included are the results from the testing of material submitted on June 24, 2009 from 
the TOC_01-169_20090624 WORFDB2, F&BI 906226 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:  Mark Chandler, Ryan Bixby 
SOU0625R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on June 24, 2009 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies  TOC_01-169_20090624 
WORFDB2, F&BI 906226 project.  Samples were logged in under the laboratory ID’s 
listed below. 
 
Laboratory ID Sound Environmental Strategies  
906226-01 P07-04 
906226-02 P07-08 
906226-03 P07-10 
906226-04 P07-16 
906226-05 P07-20 
906226-06 P08-04 
906226-07 P08-08 
906226-08 P08-12 
906226-09 P08-15 
906226-10 P08-20 
906226-11 P08-22 
906226-12 P09-04 
906226-13 P09-07 
906226-14 P09-12 
906226-15 P09-15 
906226-16 P09-20 
906226-17 P09-22 
906226-18 P10-04 
906226-19 P10-08 
906226-20 P10-12 
906226-21 P10-16 
906226-22 P10-20 
906226-23 P11-04 
906226-24 P11-08 
906226-25 P11-12 
906226-26 P11-16 
906226-27 P11-20 
906226-28 Comp1-20090624 
 
The 8260C calibration standard failed the acceptance criteria for the dilutions of 
samples P07-16 and P09-15.  The data was flagged accordingly.  All other quality 
control requirements were acceptable.   
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 
Date Extracted:  06/24/09 and 06/25/09 
Date Analyzed:  06/24/09 and 06/25/09 
 

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

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

Results Reported as mg/kg (ppm) 
 

  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 50-150)  
 
P07-10 <2 104 
906226-03 
 

P07-16 d 770  ip 
906226-04 1/10 
 

P07-20 <2 86 
906226-05 
 

P08-12 <2 110 
906226-08 
 

P08-15 54 134 
906226-09 
 

P08-20 6 98 
906226-10 
 

P09-12 9 103 
906226-14 
 

P09-15 d 2,100  ip 
906226-15 1/40 
 

P09-22 4 92 
906226-17 
 

P10-12 <2 89 
906226-20 
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 
Date Extracted:  06/24/09 and 06/25/09 
Date Analyzed:  06/24/09 and 06/25/09 
 

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

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

Results Reported as mg/kg (ppm) 
 

  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 50-150)  
 
P10-16 79  ip 
906226-21 
 

P10-20 4 95 
906226-22 
 

P11-12 <2 106 
906226-25 
 

P11-16 <2 92 
906226-26 
 

P11-20 d 630  ip 
906226-27 1/10 

 
 
Method Blank <2 93 
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 
Date Extracted:  06/24/09 
Date Analyzed:  06/24/09 and 06/25/09 
 

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) 
 
P07-10 <50  <250  95 
906226-03 
 
P07-16 950 x <250  100 
906226-04 
 
P07-20 <50  <250  97 
906226-05 
 
P08-12 <50  <250  99 
906226-08 
 
P08-15 71 x <250  100 
906226-09 
 
P08-20 <50  <250  99 
906226-10 
 
P09-12 <50  <250  95 
906226-14 
 
P09-15 470 x <250  90 
906226-15 
 
P09-22 <50  <250  93 
906226-17 
 
P10-12 <50  <250  95 
906226-20 
 
P10-16 <50  <250  91 
906226-21 
 
P10-20 <50  <250  97 
906226-22 
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 
Date Extracted:  06/24/09 
Date Analyzed:  06/24/09 and 06/25/09 
 

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) 
 
P11-12 <50  <250  99 
906226-25 
 
P11-16 <50  <250  97 
906226-26 
 
P11-20 150 x <250  103 
906226-27 
 
 
Method Blank <50 <250 101 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Comp1-20090624 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/25/09 Lab ID: 906226-28 
Date Analyzed: 06/25/09 Data File: 906226-28.027 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: btb 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Germanium  105 60 125 
Indium  90 60 125 
Holmium  101 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 14.7 
Arsenic 28.3 
Selenium <1 
Silver 2.56 
Cadmium <1 
Barium  101 
Lead  550 
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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: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/25/09 Lab ID: I9-258 mb 
Date Analyzed: 06/25/09 Data File: I9-258 mb.008 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: btb 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit:   
Germanium  95 60 125 
Indium  96 60 125 
Holmium  103 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium <1 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium <1 
Lead <1 
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 
Date Extracted:  06/25/09 
Date Analyzed:  06/25/09 
 

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES 
FOR TOTAL MERCURY 

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

Results Reported as mg/kg (ppm) 
 

Sample ID Total Mercury 
Laboratory ID 
 
Comp1-20090624 <0.2 
906226-28 

  
 
Method Blank <0.2 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P07-10 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-03 
Date Analyzed: 06/24/09 Data File: 062410.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 103 42 152 
Toluene-d8 101 36 149 
4-Bromofluorobenzene 88 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P07-16 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-04 
Date Analyzed: 06/25/09 Data File: 062427.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 103 42 152 
Toluene-d8 101 36 149 
4-Bromofluorobenzene 106 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene 0.052 
Ethylbenzene 3.0 
m,p-Xylene 16 ve 
o-Xylene 7.6 ve 
Naphthalene 22 ve 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P07-16 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-04 1/20 
Date Analyzed: 06/25/09 Data File: 062436.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 72 42 152 
Toluene-d8 102 36 149 
4-Bromofluorobenzene 134 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <1,000 ca 
t-Butyl alcohol (TBA) <50 
Methyl t-butyl ether (MTBE) <1 
Ethyl t-butyl ether (ETBE) <1 
t-Amyl methyl ether (TAME) <1 
Diisopropyl ether (DIPE) <1 
1,2-Dichloroethane (EDC) <1 
1,2-Dibromoethane (EDB) <1 
Benzene <0.6 
Toluene <1 
Ethylbenzene 3.1 
m,p-Xylene  19 
o-Xylene 8.6 
Naphthalene  50 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P07-20 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-05 
Date Analyzed: 06/24/09 Data File: 062411.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 101 42 152 
Toluene-d8 94 36 149 
4-Bromofluorobenzene 76 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P08-12 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-08 
Date Analyzed: 06/24/09 Data File: 062412.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 102 42 152 
Toluene-d8 98 36 149 
4-Bromofluorobenzene 87 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P08-15 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-09 
Date Analyzed: 06/24/09 Data File: 062413.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 104 42 152 
Toluene-d8 97 36 149 
4-Bromofluorobenzene 78 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene 0.11 
Toluene 0.094 
Ethylbenzene 0.64 
m,p-Xylene 2.6 
o-Xylene 0.99 
Naphthalene 1.1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P08-20 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-10 
Date Analyzed: 06/24/09 Data File: 062414.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 106 42 152 
Toluene-d8 101 36 149 
4-Bromofluorobenzene 81 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene 0.088 
Toluene 0.14 
Ethylbenzene 0.065 
m,p-Xylene 0.32 
o-Xylene 0.19 
Naphthalene 0.083 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P09-12 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-14 
Date Analyzed: 06/24/09 Data File: 062415.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 121 42 152 
Toluene-d8 118 36 149 
4-Bromofluorobenzene 98 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene 0.58 
Toluene <0.05 
Ethylbenzene 0.35 
m,p-Xylene 1.2 
o-Xylene 0.063 
Naphthalene 0.15 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P09-15 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-15 
Date Analyzed: 06/24/09 Data File: 062416.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 108 42 152 
Toluene-d8 106 36 149 
4-Bromofluorobenzene 118 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene 6.0 
Toluene 40 ve 
Ethylbenzene 26 ve 
m,p-Xylene 50 ve 
o-Xylene 31 ve 
Naphthalene 11 ve 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P09-15 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-15 1/50 
Date Analyzed: 06/25/09 Data File: 062437.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 0 ds 67 133 
Toluene-d8 0 ds 70 130 
4-Bromofluorobenzene 0 ds 76 145 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <2,500 ca 
t-Butyl alcohol (TBA) <120 
Methyl t-butyl ether (MTBE) <2.5 
Ethyl t-butyl ether (ETBE) <2.5 
t-Amyl methyl ether (TAME) <2.5 
Diisopropyl ether (DIPE) <2.5 
1,2-Dichloroethane (EDC) <2.5 
1,2-Dibromoethane (EDB) <2.5 
Benzene 6.9 
Toluene  110 
Ethylbenzene  42 
m,p-Xylene  180 
o-Xylene  73 
Naphthalene  18 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P09-22 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-17 
Date Analyzed: 06/25/09 Data File: 062430.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 99 42 152 
Toluene-d8 92 36 149 
4-Bromofluorobenzene 73 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene 0.077 
Toluene 0.25 
Ethylbenzene 0.069 
m,p-Xylene 0.27 
o-Xylene 0.13 
Naphthalene 0.076 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P10-12 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-20 
Date Analyzed: 06/24/09 Data File: 062418.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 98 42 152 
Toluene-d8 93 36 149 
4-Bromofluorobenzene 76 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P10-16 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-21 
Date Analyzed: 06/24/09 Data File: 062419.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 120 42 152 
Toluene-d8 116 36 149 
4-Bromofluorobenzene 96 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene 0.72 
m,p-Xylene 1.3 
o-Xylene <0.05 
Naphthalene 0.29 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P10-20 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-22 
Date Analyzed: 06/25/09 Data File: 062431.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 104 42 152 
Toluene-d8 98 36 149 
4-Bromofluorobenzene 80 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene 0.050 
Toluene <0.05 
Ethylbenzene 0.13 
m,p-Xylene 0.50 
o-Xylene <0.05 
Naphthalene 0.059 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P11-12 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-25 
Date Analyzed: 06/25/09 Data File: 062423.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 133 42 152 
Toluene-d8 129 36 149 
4-Bromofluorobenzene 106 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene 0.052 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P11-16 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-26 
Date Analyzed: 06/25/09 Data File: 062424.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 118 42 152 
Toluene-d8 112 36 149 
4-Bromofluorobenzene 95 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P11-20 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-27 
Date Analyzed: 06/25/09 Data File: 062425.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 106 42 152 
Toluene-d8 98 36 149 
4-Bromofluorobenzene 85 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene 0.59 
Toluene 3.3 
Ethylbenzene 4.0 
m,p-Xylene 16 ve 
o-Xylene 11 ve 
Naphthalene 7.9 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P11-20 Client: Sound Environmental Strategies 
Date Received: 06/24/09 Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 906226-27 1/10 
Date Analyzed: 06/25/09 Data File: 062432.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 89 42 152 
Toluene-d8 101 36 149 
4-Bromofluorobenzene 97 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <500 
t-Butyl alcohol (TBA) <25 
Methyl t-butyl ether (MTBE) <0.5 
Ethyl t-butyl ether (ETBE) <0.5 
t-Amyl methyl ether (TAME) <0.5 
Diisopropyl ether (DIPE) <0.5 
1,2-Dichloroethane (EDC) <0.5 
1,2-Dibromoethane (EDB) <0.5 
Benzene 0.60 
Toluene 3.3 
Ethylbenzene 4.1 
m,p-Xylene  19 
o-Xylene  12 
Naphthalene  11 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: Sound Environmental Strategies 
Date Received: NA Project: TOC_01-169_20090624 WORFDB2 
Date Extracted: 06/24/09 Lab ID: 090851 mb 
Date Analyzed: 06/24/09 Data File: 062406.D 
Matrix: Soil Instrument: GCMS5 
Units: mg/kg (ppm) Operator: MB 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit:   
1,2-Dichloroethane-d4 111 42 152 
Toluene-d8 108 36 149 
4-Bromofluorobenzene 99 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Ethanol <50 
t-Butyl alcohol (TBA) <2.5 
Methyl t-butyl ether (MTBE) <0.05 
Ethyl t-butyl ether (ETBE) <0.05 
t-Amyl methyl ether (TAME) <0.05 
Diisopropyl ether (DIPE) <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,2-Dibromoethane (EDB) <0.05 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 

 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 
USING METHOD NWTPH-Gx  

 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Gasoline mg/kg (ppm) 20 91 96 70-130 5 
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

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

 
Laboratory Code:  906226-28 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

(Wet wt) 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 113 109 63-146 4 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 112 79-144 
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  906192-04  (Duplicate) 
 
 
Analyte 

 
 

Reporting Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative 
Percent 

Difference 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 51.9 52.1  0 0-20 
Arsenic mg/kg (ppm) 5.71 5.50  4 0-20 
Selenium mg/kg (ppm) <1 <1 nm 0-20 
Silver mg/kg (ppm) <1 <1 nm 0-20 
Cadmium mg/kg (ppm) <1 <1 nm 0-20 
Barium mg/kg (ppm) 56.4 57.3  2 0-20 
Lead mg/kg (ppm) 84.3 86.8  3 0-20 
 
 
Laboratory Code:  906192-04  (Matrix Spike) 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50 51.9  52 b 50-150 
Arsenic mg/kg (ppm) 10 5.71  77 b 50-150 
Selenium mg/kg (ppm) 5 <1  78 50-150 
Silver mg/kg (ppm) 10 <1  87 50-150 
Cadmium mg/kg (ppm) 10 <1  92 50-150 
Barium mg/kg (ppm) 50 56.4  87 b 50-150 
Lead mg/kg (ppm) 20 84.3  83 b 50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50  99 70-130 
Arsenic mg/kg (ppm) 10  101 70-130 
Selenium mg/kg (ppm) 5  100 70-130 
Silver mg/kg (ppm) 10  97 70-130 
Cadmium mg/kg (ppm) 10  104 70-130 
Barium mg/kg (ppm) 50  101 70-130 
Lead mg/kg (ppm) 20  102 70-130 
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

TOTAL MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  906192-04 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recover

y 
MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 

Mercury mg/kg (ppm) 0.125 <0.2 103 67 50-150 42 vo 
 
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recover
y LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 102 70-130 
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Date of Report:  06/25/09 
Date Received:  06/24/09 
Project:  TOC_01-169_20090624 WORFDB2, F&BI 906226 
 

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

 
Laboratory Code:  906226-27 (Duplicate) 
 
 
Analyte 

 
Reporting  

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Ethanol mg/kg (ppm) <50 <50 nm 
t-Butyl alcohol (TBA) mg/kg (ppm) <3 <3 nm 
Methyl t-butyl ether (MTBE) mg/kg (ppm) <0.05 <0.05 nm 
Diisopropyl ether (DIPE) mg/kg (ppm) <0.05 <0.05 nm 
Ethyl t-butyl ether (ETBE) mg/kg (ppm) <0.05 <0.05 nm 
t-Amyl methyl ether (TAME) mg/kg (ppm) <0.05 <0.05 nm 
1,2-Dichloroethane (EDC) mg/kg (ppm) <0.05 <0.05 nm 
Benzene mg/kg (ppm) 0.59 0.56 5 
Toluene mg/kg (ppm) 3.3 3.2 3 
1,2-Dibromoethane (EDB) mg/kg (ppm) <0.05 <0.05 nm 
Ethylbenzene mg/kg (ppm) 4.0 3.8 5 
m,p-Xylene mg/kg (ppm) 19 18 5 
o-Xylene mg/kg (ppm) 12 11 9 
Naphthalene mg/kg (ppm) 11 11 0 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Ethanol mg/kg (ppm) 125 78  82  19-157 5 
t-Butyl alcohol (TBA) mg/kg (ppm) 12.5 87  93  70-121 7 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 92  93  82-112 1 
Diisopropyl ether (DIPE) mg/kg (ppm) 2.5 95  95  85-117 0 
Ethyl t-butyl ether (ETBE) mg/kg (ppm) 2.5 95  98  84-117 3 
t-Amyl methyl ether (TAME) mg/kg (ppm) 2.5 92  93  84-118 1 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 109  109  82-120 0 
Benzene mg/kg (ppm) 2.5 101  101  80-112 0 
Toluene mg/kg (ppm) 2.5 97  95  80-116 2 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 105  105  86-120 0 
Ethylbenzene mg/kg (ppm) 2.5 97  95  81-115 2 
m,p-Xylene mg/kg (ppm) 5 94  92  80-118 2 
o-Xylene mg/kg (ppm) 2.5 98  98  78-122 0 
Naphthalene mg/kg (ppm) 2.5 93  97  70-122 4 
 
 
Note:  The sample 906226-27 dup 1/10 was analyzed of 12 hour shift. 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may 
not provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Terrestrial Ecological Evaluation Form 
 




	Binder1.pdf
	1947 Aerial Photo
	1965 aerial photo
	1969 aerial photo
	1974 aerial photo
	1978 aerial photo
	1984 aerial photo
	Site Photographs

	2482352.1.pdf
	Report Outline
	Cover Page
	Report Detail



