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EXECUTIVE SUMMARY 

SoundEarth Strategies,  Inc. has prepared this Draft Remedial  Investigation and Feasibility Study Report 
for the Avtech Corporation property  located at 3400 Wallingford Avenue North  in Seattle, Washington 
(the Property), on behalf of AMLI Residential Partners,  LLC. The Property  is  currently enrolled  in  the 
Washington  State Department  of  Ecology’s  Voluntary  Cleanup  Program  (Voluntary  Cleanup  Program 
Project No. NW2739, Facility/Site No. 71755531). The Property also  includes  the  following addresses: 
3320, 3326, and 3422 Wallingford Avenue North, 1815 North 34th Street, and 3421 Burke Avenue North. 

This Draft Remedial Investigation and Feasibility Study Report was developed to meet the requirements 
of  a  remedial  investigation  and  feasibility  study  as  defined  by  the Washington  State Model  Toxics 
Control  Act  Regulation  in  Parts  350  through  390  of  Chapter  340  of  Title  173  of  the  Washington 
Administrative Code. 

The Property  is a 2.04‐acre commercial property spanning six parcels on  the north and south sides of 
North 34th Street (the North and South Blocks). The Property was initially developed by the early 1900s 
with  four  single‐family  residences.  A  two‐story  factory  building  (Building  2) was  constructed  on  the 
north  side  of  North  34th  Street  (North  Block)  in  1909  (Figure  2).  Building  2  contained  a  shoe 
manufacturer  from  1909  to  the  1940s  and  Grandmas  Cookies  in  the  1950s  and  1960s.  Avtech 
Corporation, a manufacturer of aviation electronics, occupied Building 2 from 1974 to 2011.  

Two  furniture workshop buildings  (Buildings 3 and 4, Figure 2) were constructed on  the south side of 
North 34th Street  (South Block)  in the 1930s, with an additional single‐story warehouse constructed  in 
1965. Avtech occupied the South Block buildings from the 1980s to 2011.  

Based on  the  results of  the  investigations  summarized  in  later  sections of  this  report,  subsurface  soil 
beneath the Site consists primarily of localized near‐surface anthropogenic fill soil overlying Vashon‐age 
glacial till, which overlay glacial advance sand outwash deposits. Groundwater was encountered within 
the  advance  outwash  deposits  during  site  explorations.  This  water‐bearing  zone  was  typically 
encountered at depths ranging from approximately 21.5 to 45 feet below ground surface and appeared 
to  extend  beyond  the  maximum  depth  explored  of  55  feet  below  ground  surface.  Groundwater 
migration direction has been consistently toward the southeast. 

The  results  of  the  remedial  investigation  indicate  that  the  site  is  defined  by  the  lateral  and  vertical 
extent of groundwater contamination that has resulted from a release of trichloroethene on the north 
side of North 34th Street. Sampling conducted to date indicates that soil is impacted by trichloroethene 
generally in the loading dock area of Building 2 at depths ranging from 9 to 20 feet below grade. Trace 
levels of 1,2‐dichlorethene and tetrachloroethene were also detect in this area. Soil is likely impacted by 
trichloroethene  at  other  depths,  as  indicated  by  the  presence  of  trichloroethene  in  groundwater. 
Localized  areas of  surface  soil  containing  lead near  the Building 1 house  (likely  from  lead paint)  and 
polycyclic aromatic hydrocarbons at the south end of the Property (likely from the former gasworks to 
the south) exceeding Method A cleanup levels are also present. 

Groundwater containing trichloroethene concentrations exceeding the Washington State Model Toxics 
Control Act Method A cleanup level is present on the southern half of the North Block and has migrated 
to the south, across North 34th Street to the South Block. Groundwater contamination may also extend 
to the east, beneath Burke Avenue North.  
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Based  on  the  results  of  the  remedial  investigation  and  completion  of  a  conceptual  site model,  the 
feasibility study was conducted to develop and evaluate cleanup action alternatives that would facilitate 
selection of a final cleanup action for the Site in accordance with Part 350(8) of Chapter 340 of Title 173 
of the Washington Administrative Code.  

The  three  following  cleanup  action  alternatives were  evaluated  and developed  through  screening  all 
applicable remedial technologies for the Site conditions and the development scenario for the Property, 
and then each alternative was further evaluated in the course of this feasibility study: 

 Cleanup  Action  Alternative  1,  Excavation  of  Soil  with  In  Situ  Chemical  Oxidation  of 
Groundwater by Permanganate 

 Cleanup  Action  Alternative  2,  Excavation  of  Soil with Groundwater  Treatment  by  a  Zero 
Valent Iron Permeable Reactive Barrier 

 Cleanup Action Alternative 3, Excavation of Soil with a Groundwater Pump and Treat System 

Common to all applicable alternatives  is the excavation and off‐site  land disposal of soil exceeding the 
applicable  cleanup  levels.  The  trichloroethene‐impacted  soil  is  intended  to  be  disposed  of  under  a 
“Contained‐Out”  designation  by  the  Washington  State  Department  of  Ecology’s  approval.  The 
alternatives differ only in the type of treatment employed to remediate  groundwater beneath the parts 
of  Parcels  3,  4,  and  5  and North  34th  St  right  of way  (Figure  2).  Due  to  the  nature  of  the  planned 
redevelopment plan, the following elements are common with all three cleanup action alternatives:  

Redevelopment Excavation. The entire Property will be excavated  from  lot‐line  to  lot‐line as 
part of the redevelopment, this cleanup action will remove a  large portion of trichloroethene‐
impacted source soil. The Redevelopment Excavation will also remove most of the soil impacted 
with polycyclic aromatic hydrocarbons and lead.  

Remedial Excavation. The costs for each alternative include the removal and disposal of all soil 
within  the  identified Remedial Excavation Area. The depth of  the  trichloroethene  source area 
Remedial  Excavation  is  approximately  6  feet  deeper  than  the  proposed  redevelopment 
excavation. The total volume of contaminated soil within the Remediation Excavation Area will 
be approximately 2,500 tons. Soil will be excavated and directly loaded into trucks for transport 
to off‐Property land disposal at a permitted Subtitle D landfill (assumes a Contained‐Out waste 
designation will be approved).  

Demolition.  Because  the  remediation  activities  will  be  conducted  as  part  of  a  larger 
redevelopment  project,  the  alternatives  discussed  below  assume  that  the  buildings  on  the  
Property  will  be  demolished  before  beginning  shoring  and  excavation.  The  demolition  of 
Building 2 on the north side of 34th Street  is necessary before excavation for remediation, and 
the costs associated with the pre‐demolition hazardous materials surveys are not included in the 
cost estimates provided in this Draft Remedial Investigation and Feasibility Study Report.  

Vapor  Intrusion Mitigation.  Each  alternative  includes  the  planned  construction  of  a  below‐
ground concrete parking garage structure with an associated venting system. The removal of all 
soil contamination by excavation,  the  thickness of  the proposed parking  slab  foundation, and 
the parking area ventilation system will mitigate the potential for intrusion and/or collection of 
unsafe  levels  of  contaminant  vapors  into  the  parking  garage  and  above‐grade  building.  For 
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alternatives that do not immediately address dissolve chemicals of concern in groundwater, an 
impermeable vapor barrier will extend over most of the Property to act as a permanent vapor 
barrier to contaminant migration. 

Based  on  the  analysis  as  presented  in  the  feasibility  study,  Cleanup  Action  Alternative  1  is  the 
recommended alternative for the Site because it ranks comparatively high in environmental benefit and 
is both technically feasible and cost effective. Cleanup Action Alternative 1 satisfies requirements of the 
Washington  State Model  Toxics Control Act  and  significantly  reduces  risk  from  contamination  to  the 
maximum extent practicable by removal of the source by excavation and  in situ chemical oxidation to 
address  residual  groundwater  contamination  beneath  the  Property  and  rights‐of‐way.  The  selected 
remedy will be integrated with an appropriate groundwater monitoring program. 

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 in this report. 
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1.0 INTRODUCTION 

SoundEarth Strategies,  Inc. (SoundEarth) has prepared this Draft Remedial  Investigation and Feasibility 
Study Report  (RI/FS Report) for the Avtech Corporation (Avtech) Property  located at 3400 Wallingford 
Avenue North  in  Seattle, Washington  (the Property) on behalf of AMLI Residential Partners,  LLC. The 
general location of the Property is shown on Figure 1. The Property includes Parcels 1 through 3 on the 
north  side of North 34th Street  (North Block) and Parcels 4  through 6 on  the  south  side of North 34th 
Street (South Block), as shown on Figure 2. Both blocks were occupied by Avtech for manufacturing of 
aviation electronics.  

This RI/FS Report was prepared  for  the Voluntary Cleanup Program  (VCP) participation between AMLI 
Residential Partners, LLC and the Washington State Department of Ecology (Ecology). The RI/FS Report 
was developed  to meet  the  requirements of  the Washington  State Model Toxics Control Act  (MTCA) 
Regulation Parts 350  through 390 of Chapter 340 of Title 173 of  the Washington Administrative Code 
(WAC 173‐340‐350). 

The Site is defined by the full lateral and vertical extent of contamination exceeding applicable cleanup 
levels (CULs) that has resulted from releases at or near the Site. Based on the  information gathered to 
date,  the Site  includes soil contaminated with of  trichloroethene  (TCE),  tetrachloroethene  (PCE),  lead, 
and  polycyclic  aromatic  hydrocarbons  (PAHs)  (Figure  7).  TCE  and  PCE  impacts  are  likely  from  past 
degreasing activities at the former Avtech facility. PAH contamination  is near‐surface and  is  likely from 
airborne emissions  from  the  former gasworks plant  to  the  south.  Lead  contamination  is near‐surface 
and likely from a release of lead‐based paint chips. Groundwater is impacted by TCE beneath the North 
Block and the south‐adjoining North 34th Street right‐of‐way (ROW), and  limited portions of the South 
Block and Burke Avenue North ROW (Figure 8). 

The Site was accepted  into Ecology’s VCP on June 11, 2013 (VCP Project No. NW2739, Facility/Site No. 
71755531).  

1.1 DOCUMENT PURPOSE AND OBJECTIVES 

The purpose of the RI/FS Report  is to summarize data necessary to adequately characterize the Site to 
develop and evaluate cleanup action alternatives. This report presents historical  information regarding 
the  former use of  the Property and surrounding parcels, summarizes  the  information obtained during 
the  review  of  historical  information,  and  summarizes  the  scope  and  findings  of  each  subsurface 
investigation  that  has  been  conducted  on  the  Site  and  presents  a  conceptual  site model  (CSM)  to 
represent the extent of contamination and identified exposure receptors.  

This RI/FS Report is organized into the following sections: 

 Section  2.0,  Background.  This  section  provides  a  description  of  the  Site  features  and 
location;  a  summary  of  the  current  and  historical  uses  of  the  Property  and  adjoining 
properties;  and  a  description  of  the  Site’s  environmental  setting,  including  the  local 
meteorology, geology, and hydrology.  

 Section  3.0,  Previous  Investigations.  This  section  provides  a  description  of  the 
investigations conducted at the Site by others.  
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 Section 4.0, Remedial  Investigation Field Program. This  section provides a description of 
the remedial investigation field work program conducted at the Site by SoundEarth between 
December  2011  and  July  3013,  including  a  summary  of  the  pre‐field  activities,  scope  of 
work, results, a data validation review, and a discussion of data gaps based on the findings 
of the remedial investigation. 

 Section 5.0, Conceptual Site Model. This section provides a summary of  the CSM derived 
primarily  from  the  results  of  the  historical  research  and  the  cumulative  investigations 
performed at the Site. Included is a discussion of the confirmed and suspected source areas, 
the chemicals and media of concern, the fate and transport characteristics of the release of 
hazardous substances, and the potential exposure pathways.  

 Section 6.0, Technical Elements. The section summarizes technical elements of the remedial 
analysis,  including  the  remedial  action  objectives  (RAOs),  applicable  or  relevant  and 
appropriate  requirements  (ARARs),  chemicals  of  concern  (COCs), media  of  concern,  and 
cleanup standards.  

 Section  7.0,  Feasibility  Study.  The  feasibility  study  develops  and  evaluates  cleanup 
alternatives,  discusses  the  screening  of  remedial  technologies,  and  identifies  the 
recommended cleanup alternative.  

 Section 8.0, Bibliography. This section lists the information sources used to create this RI/FS 
Report.  

 Section 9.0, Limitations. This section discusses document limitations.  

2.0 BACKGROUND 

This section provides a description of  the Site  features and  location; a summary of historical Site use; 
and  a  description  of  the  local  geology,  hydrology,  and  land  use  pertaining  to  the  Site.  Historical 
documentation referenced in this section is provided in Appendix A. 

2.1 SITE LOCATION AND DESCRIPTION 

The Site is defined by the extent of contamination caused by the releases of hazardous substances at the 
Property, as discussed in Section 1.0 above.  

The Property consists of the following six King County tax  parcels and addresses:  #408330‐6660 (3421 
Burke  Avenue  North),  #408330‐6670  (3400  Wallingford  Avenue  North),  #408330‐6695  (3422 
Wallingford Avenue North), #408330‐7105  (1815 North 34th  Street), #408330‐7155  (3320 Wallingford 
Avenue  North),  and  #408330‐7160  (3326  Wallingford  Avenue  North).  The  Property  covers 
approximately 88,920 square feet (2.04 acres) of land and is bisected by North 34th Street. The Property 
is  located  at  3400 Wallingford  Avenue North  in  Seattle, Washington,  approximately  1 mile  north  of 
downtown Seattle, Washington, as shown in Figure 1. Figure 2 shows a plan view/layout of the Property. 
According to King County’s  iMAP website, the Property  is  located at an approximate elevation ranging 
from  55  feet  above mean  sea  level  at  the  southeast  corner  to  95  feet  above mean  sea  level  at  the 
northwest corner. 
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2.2 STRUCTURES AND IMPROVEMENTS  

The Property  is currently occupied by numerous structures, which are situated  in the North Block and 
South  Block.  The  three  parcels  located  on  the  North  Block  are  currently  occupied  by  the  following 
developments: 

 A 1909‐vintage,  two‐story  single‐family  residence  (Building 1)  that  includes approximately 
3,120  square  feet  of  space.  The  wood‐framed  structure  has  a  wood‐shingle  roof  and 
asbestos‐tile siding. No heating source is currently present for Building 1.  

 A 1912‐vintage,  two‐story  industrial  facility  (Building 2)  that  includes 9,600  square  feet of 
space.  The masonry‐framed  structure  has  a  newer  vinyl‐covered  roof  and  is  heated  by 
natural gas and electric heaters. Additions were constructed to the north side of the building 
in 1957 and in the 1980s. The former machine shop/solder room and shipping and receiving 
rooms are shown on Figure2. The additions are masonry‐framed, gas‐ and electric‐heated 
workspaces and storage area including 40,960 square feet of space.  

 Additional  improvements  on  the  North  Block  include  a  basketball  court  and  an  asphalt‐
paved loading area and parking lot to the north of Building 2. 

The three parcels located on the South Block are occupied by four structures: 

 A  1934‐vintage,  one‐story  warehouse  (Building  3)  that  includes  approximately  10,390 
square feet of space. The wood‐framed structure is heated by electric heaters.  

 A 1936‐vintage, one‐story warehouse (Building 4) that  includes 9,120 square feet of space. 
The wood‐framed structure is unheated.  

 A 1961‐vintage, one‐story warehouse (Building 5) that includes 12,080 square feet of space. 
The masonry‐framed structure is heated by a forced‐air natural gas furnace.  

 A 1976‐vintage, one‐story warehouse and office (Building 6) that includes 2,880 square feet 
of space. The wood‐framed structure is heated by a heat exchanger.  

Potable water and sewer service are provided  to  the Property by Seattle Public Utilities. According  to 
City of Seattle Department of Planning and Development  (DPD),  the sanitary sewer was connected  to 
the  on‐Property  buildings  in  1907.  Puget  Sound  Energy  provides  natural  gas,  and  Seattle  City  Light 
provides electricity  to the building. Solid waste disposal and recycling services are provided by Seattle 
Public Utilities. No evidence of potable or process water supply wells on the Property was observed. 

2.3 CURRENT PROPERTY USE  

The  Property  was  vacated  by  its  former  occupier,  Avtech  Corporation,  a manufacturer  of  aviation 
electronics  in December 2011. The Property  is zoned Commercial (Seattle zoning code C2‐40). Exterior 
areas of the Property  include an asphalt‐paved parking  lot  located to the north of Building 2, an open 
space used for recreation on the northeastern corner of the Property, open vegetated areas located in 
the vicinity of Building 1, and small loading docks located in the vicinity of Buildings 3 and 6.  

2.4 ADJOINING PROPERTIES 

Development  in  the  vicinity  of  the  Property  is  a mix  of  residential  and  commercial. Uses  of  nearby 
properties at the time of the SoundEarth site reconnaissance are summarized below, and are also shown 
in Figure 2. 
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2.4.1 North 

Residential  apartment  buildings  are  located  to  the north of  the North Block.  The Varsity  Inn 
restaurant is located to the north of Building 5 on the South Block.  

2.4.2 East 

Properties to the east of the Property on the north side of North 34th Street are occupied by a 
multifamily residential building, a parking lot, and a vacant retail building. Properties to the east 
of  the  Property  on  the  south  side  of  North  34th  Street  are  occupied  by  a  fisheries  supply 
commercial warehouse and fisheries service center.  

2.4.3 South 

The properties to the south of the Property are occupied by an office building and a single family 
residence.  

2.4.4 West 

Four  multifamily  residential  structures  are  situated  to  the  west  of  the  Property  across 
Wallingford Avenue North. 

2.5 UNDERGROUND UTILITIES 

This  section describes underground utilities present beneath  the Site based on a  site  reconnaissance, 
DPD side sewer cards, county utility and road maps, building plans, private utility  locates, a sewer  line 
camera survey conducted by Applied Professional Services Inc., and an ALTA  land survey conducted by 
Bush, Roed & Hitchings, Inc. in February 2012.  

Sewer mains  serving  the Property are present beneath Burke Avenue North and Wallingford Avenue 
North. A 10‐foot diameter King County‐Metro  (Metro)  sewer  line  is present below North 34th  Street, 
approximately 55 feet below the street. Side sewers serving Buildings 1, 2 (northern portion), 5, and 6 
outlet  to  the  sewer main below Wallingford Avenue North. Side  sewers  serving Buildings 2  (southern 
portion), 3, and 4 outlet  to  the sewer main below Wallingford Avenue North. A side sewer shown on 
DPD sewer cards on the east side of the Building 2 solder room could not be located during the Applied 
Professional Services Inc. sewer survey and have likely been taken out of service. 

Other underground utilities include a natural gas line entering Building 2 at the southeast corner of the 
building, and water lines entering from North 34th Street and Wallingford Avenue North.   

2.6 LAND USE DESIGNATION 

The  current  land  use  of  the  Site  is  light  industrial  (vacant).  The  surrounding  area  is  predominately 
residential, with a mix of retail, office, and restaurant use. The Site is zoned as Commercial 2 (C2‐40).  

2.7 LAND USE HISTORY OF THE SITE 

The historical use of the Property is summarized in this section. Available King County Archived Records, 
Sanborn Fire insurance maps, and City of Seattle archived building permit files are included in Appendix 
A of  this  report. Figure 2  includes current and historical Site  features and  the project parcel numbers 
(Parcels 1 through 3 on the North Block and Parcels 4 through 6 on the South Block).  

Between 1901 and 1909, three single‐family residences were constructed on the North Block and two 
single‐family residences were constructed on the South Block. Building 2 was constructed on Parcel 3 in 
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1909 and was  initially occupied by the Zimmerman‐Degen Shoe Factory. The original heat system was 
coal, with a furnace room located in the basement at the east end of the building.  

In the 1930s, the Property contained single‐family residences on Parcels 1, 2, 5, and 6, the shoe factory 
on Parcel 3, and a warehouse building on Parcel 4.  In 1934, a wood‐framed  furniture manufacturing 
building was also constructed on Parcel 4. According  to historical newspaper accounts, a building was 
destroyed  on  Parcel  4  in  1936,  likely  due  to  a  blaze  starting  at  a  sawdust  collector  at  the  furniture 
factory. It was not stated which of the two workshops the fire had damaged. 

In 1946, a one‐story, masonry‐framed garage building was constructed on Parcel 3, north of Building 2. 
The  tax  records  indicate  that  a  550‐gallon  tank was  located  in  the  vicinity of  the  garage, which was 
located near  the northwestern  corner of Parcel 3. The  contents of  the  tank were unlisted  in  the  tax 
records. The garage was incorporated into a warehouse building constructed in 1957 on Parcel 3.  

By  1950,  Building  2 was  occupied  by Grandma’s  Baking  Company.  A  one‐story,  reinforced‐concrete‐
framed garage and machine shop was built as an addition to the 1912‐vintage building. The addition was 
listed as heated by natural gas and was constructed along  the Wallingford Avenue North  frontage.  In 
1958,  DPD  records  indicate  that  a  1,000‐gallon  tank  was  installed  at  Building  2.  The  contents  and 
location of the tank were not listed. 

In the 1960s, a one‐story, unheated masonry warehouse was constructed on Parcel 5 (Building 5). The 
residence previously occupying Parcel 5 was demolished at this time. A paint spraying booth was shown 
within Building 3 on Parcel 4. Building 4 was listed as a cabinet shop, and Building 3 was listed as storage 
and  shipping  facilities  for  the  cabinet  shop. Building 5 was a plywood manufacturer’s warehouse. By 
1965, aerial photographs  indicate Building 2 was expanded again  to  include  the  current  solder  room 
space. 

In  1974,  DPD  records  indicate  that  alterations  were made  to  Building  2  to  accommodate  Avtech’s 
occupancy  of  the  building.  The  current  solder  room was  listed  as  a  “fabrication  shop.”  The  current 
shipping and receiving was not present at the time. 

The  shipping and  receiving area  for Building 2 was present by 1986. The 1986 plan  shows a gasoline 
underground storage tank (UST) on the east side of the loading dock (location shown on Figure 2). The 
northwest corner of the Building 2 basement  is shown as the “metal treatment” room. The 1970s‐era 
Fabrication Shop is shown as the “machine shop” in the 1986 plan.  

A 1989  letter from Avtech to the City of Seattle  land use office  includes a detailed  list of all chemicals 
transported  to Avtech’s  facilities, as well as  their estimated use  frequency and  total volume annually 
used.  The  letter  also detailed  that Avtech’s  liquid  chemical wastes were  removed  from  the Property 
every 90 days by a hazardous waste transportation company, that chromate waste from the chromate 
plating room was discharged to the sanitary sewer to be received by Metro, and that an industrial waste 
discharge  permit  was  held  by  Avtech  for  this  purpose.  Chemical  wastes  included  trichloroethene, 
acetone,  toluene,  ammonium  hydroxide,  xylenes, methyl  isobutyl  ketone,  varnish,  nitric  acid,  paint 
etcher, Freon, ethanol, and hydraulic oil.  

Avtech acquired and occupied all of the South Block buildings by 1986, except for Building 5, which was 
acquired  in  1989.  Building  5  was  occupied  by  the  Budweiser  Hydroplane  racing  team  repair  and  
service shop. 
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A meth lab operated out of the basement of the residence at 3424 Wallingford Avenue North (Building 
1). The meth lab, which was reportedly capable of producing up to 100 pounds of meth per week, was 
discovered and  raided by police on November 17, 1990. The  residence  included 18 gallons of diethyl 
ether at the time of the police raid. The state reportedly was responsible for the cleanup operation, and 
the  drug  laboratory was  listed  under  federal  databases  as  a  hazardous materials  cleanup  site.  The 
charged  individual  in the meth  lab case, Terrell King, was the  listed occupant  in reverse directories for 
the Property  from 1986 until 1990. Avtech was the owner of the residence  located on Parcel 1 at the 
time  of  the meth  laboratory  raid.  King  County Health Department  received  a  final  decontamination 
report concerning Building 1 on May 9, 1991, from Morris Environmental Services. The report indicated 
that decontamination was successful and that Building 1 posed no significant threat to an occupant. The 
letter further cited Avtech’s use at Building 2 of TCE, methylene chloride, and toluene. 

A  1989  annual Dangerous Waste Report  submitted  to  Ecology  identified  3,000 pounds of waste  TCE 
generated by Avtech. Other wastes included paint thinning solvents and ammonium hydroxide. 

In  1990,  a  construction  permit  indicated  that  a  spray  booth was  installed  at  Building  3.  Seattle  Fire 
Department  records  indicated  that Building 4 was emitting visible clouds of  solvents  from  the  facility 
due  to Avtech’s operations, which smelled of ketone and/or paint  fumes. An unpermitted paint spray 
booth located within Building 3 was observed in a previous inspection cited in this letter. 

DPD records indicate that a chromate process room was located in the basement of Building 2 in 1993. 
Present on the first floor were a spray booth, a “ballast area,” a “PCB Assy” room, a print shop, a paint 
shop, a chemical storage room, an engineering laboratory, a burn‐in room, and an assembly floor. 

In 2007, Buildings 3 and 4 were used by Avtech Corporation as a mechanical and electrical engineering 
facility,  including  numerous  welding  stations,  two  paint  booths,  storage  areas,  and  various  other 
electrical assembly and testing stations. 

2.8 HISTORICAL LAND USE OF SURROUNDING PARCELS  

The surrounding Wallingford neighborhood was largely residential until the turn of the 20th century. The 
area was  low‐density  residential, with a Northern Pacific Railroad  running along  the southern edge of 
the neighborhood. After the early 1900s, the neighborhood was redeveloped to  include  light  industrial 
and commercial use. The vicinity of the property north of North 35th Street was strictly residential, while 
properties to the south were a mixture of residential, commercial, and industrial uses. The Washington 
Natural Gas gasification plant operated approximately 100 feet south of the Property from 1907 until it 
was decommissioned in 1957. From 1907 until 1936, the plant converted coal into carbon monoxide for 
use  in heating,  lighting,  and  cooking.  From 1936 until 1957,  the plant produced  gas  from petroleum 
sources. As a  result of  the gasification process,  considerable air‐fall  from  smokestacks  located at  the 
plant sent coal debris, smoke, ash, and embers onto neighboring  land. The plant  included  the current 
extent of Gas Works Park and the adjacent areas to the south of Northlake Way North. One six‐story and 
two three‐story gas holding tanks were situated approximately 100 feet to the south of Parcels 4 and 6.  

A  Standard Oil  Company  bulk  storage  facility was  formerly  located  to  the  east  of  the  Property.  The 
shoreline  of  Lake  Union  near  the  Property  has  been  used  for  a  variety  of  maritime  construction 
businesses. The current footprint of the Burke‐Gilman trail was historically the location of a spur line of 
the Northern Pacific Railroad, which brought coal and  later petroleum  from bulk  terminals and mines 
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from outside the neighborhood. Numerous coal bunkers existed along the  line, and a  large storage bin 
for coal existed near the Property at the gasification plant.  

The following presents a summary of the historical land use on parcels adjoining the Site. 

2.8.1 North Adjoining 

The properties  located  to  the north of  the Property are currently occupied by a 1986‐vintage, 
four‐story, wood‐framed condominium complex and a 1984‐vintage, three‐story, wood‐framed 
condominium  complex.  Available  tax  records  and  Sanborn  Maps  indicate  that  the  north‐
adjoining properties have been occupied by single‐family and multifamily residential structures 
since at  least 1890. No evidence to suggest that the residential structures were heated by oil‐
burning furnaces was observed in the available records.  

2.8.2 East Adjoining 

The properties located to the east of the Property are currently occupied, from north to south, 
by a 1989‐vintage, three‐story, wood‐framed condominium complex; a 1981‐vintage, four‐story, 
wood‐framed  office  building;  a  1953‐vintage,  one‐story,  wood‐framed  retail  structure;  and 
Mariner  Square,  which  is  a  commercial  complex  that  includes  five  separate  commercial 
structures  and  a  parking  lot  constructed  in  1979. Mariner  Square  include  offices, warehouse 
space, retail space, and a  loading area. Available tax records and Sanborn Maps  indicated that 
the  east‐adjoining  properties  were  occupied  solely  by  single‐family  residences  until 
approximately 1930, when a warehouse was constructed adjacent to the east of Parcel 4 of the 
Property. The warehouse was occupied by Washington Natural Gas Company. By 1953, an office 
and storage building was constructed to the east of Parcel 3. By 1968, the property to the east 
of  Parcel  3  was  occupied  by  a  fiberglass  boat  repair  shop.  The  existing  Mariner  Square 
development was  constructed by 1979 and  the existing office building  located  to  the east of 
Parcel 3 was constructed by 1981. No evidence  to  suggest  that  the  residential or commercial 
structures were heated by oil‐burning furnaces was observed in the available records. 

2.8.3 South Adjoining 

The  properties  located  to  the  south  of  the  Property  (including  the  property  located  at  1801 
North 34th Street) are currently occupied by a 1945‐vintage, one‐story, wood‐framed restaurant; 
a 1906‐vintage,  two‐story, wood‐framed apartment building; and a 1980‐vintage,  three‐story, 
wood‐framed office building and warehouse. Available tax records and Sanborn Maps  indicate 
that  the south‐adjoining properties were occupied by single‐family residences before 1902. At 
least one of  the  residences was heated by an oil‐burning  furnace. Storage buildings, an office 
building, and a bunker, all owned by Pacific Materials, were constructed in 1940 on the property 
to the southeast. The Pacific Materials property was later used to store lime for mixing plaster. 

2.8.4 West Adjoining 

The properties located to the west of the Property are currently occupied, from north to south, 
by  a  1969‐vintage,  four‐story,  wood‐framed  apartment  building;  a  1987‐vintage,  five‐story, 
wood‐framed  condominium  complex;  a  2005‐vintage,  four‐story,  wood‐framed  office  and 
condominium  complex;  and  a  2002‐vintage,  five‐story,  wood‐framed  office  building  and 
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condominium complex. A restaurant and retail structure  is situated within an  inset area along 
the west‐central portion of the Property.  

Available  tax  records  and  Sanborn  Maps  indicate  that  the  west‐adjoining  properties  were 
occupied by single‐family residences before 1890; at least one of the residences was heated by 
an oil‐burning  furnace. By 1922, a  laundry  facility was constructed on  the property  located  to 
the west of Parcels 5 and 6. Although not specifically listed as such, laundry facilities of this era 
commonly also performed dry cleaning activities. The facility, which operated until at least 1957, 
was heated by an oil‐burning furnace.  In 1947, a 3,500‐gallon UST was  installed at the  laundry 
facility to store the fuel for the furnace. The existing buildings within the inset area to the west 
of the Property were constructed by 1945 and were originally heated by an oil‐burning furnace, 
although the heat source was later changed to natural gas. The property to the southwest of the 
Property was occupied by the American Tar Company between 1943 and 1964. The facilities of 
the American Tar Company (also known as Nortar; Figure 2), which manufactured tar paper and 
other petroleum products, included an aboveground tank farm for the storage of tar and other 
petroleum products, a  tar mixing building, a  storage building, and a boiler  room. The  laundry 
facility was demolished and  replaced by  the existing condominium by 2002 and  the American 
Tar Company facilities were replaced with the existing condominiums by 2005. 

2.9 FUTURE LAND USE  

The planned development project will  include  the  construction of apartment buildings on each block 
with two to three levels of subgrade parking. The lowest level of parking on the North Lot will have an 
approximate top of slab elevation of 67 feet. The  lowest  level of parking on the South Lot will have an 
approximate top of slab elevation of 54 feet. Approximate slab elevations are shown on geologic cross‐
sections (Figures 3 through 5). 

2.10 ENVIRONMENTAL SETTING 

This section provides a summary of the environmental setting of the Site. 

2.10.1 Meteorology 

Climate in the Seattle area is generally mild and experiences moderate seasonal fluctuations in 
temperature. Average temperatures range from the 60s in the summer to the 40s in the winter. 
The warmest month of the year is August, which has an average maximum temperature of 74.90 
degrees Fahrenheit  (°F), while the coldest month of the year  is January, which has an average 
minimum temperature of 36.00 °F. 

The annual average  rainfall  in  the Seattle area  is 38.25  inches, with December as  the wettest 
month of the year when the area receives an average rainfall total of 6.06 inches (IDcide.com). 

2.10.2 Topography  

The  Site  and  vicinity  lie  within  the  Puget  Trough  or  Lowland  portion  of  the  Pacific  Border 
Physiographic Province. The Puget  Lowland  is a broad,  low‐lying  region  situated between  the 
Cascade Range  to  the  east  and  the Olympic Mountains  and Willapa Hills  to  the west.  In  the 
north,  the  San  Juan  Islands  form  the  division  between  the  Puget  Lowland  and  the  Strait  of 
Georgia  in  British  Columbia.  The  province  is  characterized  by  roughly  north‐south‐oriented 
valleys and ridges, with the ridges that locally form an upland plain at elevations of up to about 
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500 feet above sea level (asl). The moderately to steeply sloped ridges are separated by swales, 
which  are  often  occupied  by wetlands,  streams,  and  lakes.  The  physiographic  nature  of  the 
Puget Lowland was prominently  formed by  the  last  retreat of  the Vashon Stade of  the Fraser 
Glaciation,  which  is  estimated  to  have  occurred  between  14,000  and  18,000  years  before 
present. 

The  Site  is  located  on  southeast‐facing  hill  side, with  elevations  ranging  between  55  feet  at 
southeast corner of the South Block, to 97 feet at the northwest corner of the North Block. Lake 
Union is located to the south, with the closest location approximately 650 feet to the southeast 
(USGS 1983). 

2.10.3 Groundwater Use  

According to the Ecology Water Well Logs database (Ecology online 2013), no water supply wells 
are present within approximately 2 miles of the Site.  

Seattle Public Utilities (SPU) provides the potable water supply to the City of Seattle. SPU’s main 
source of water  is derived  from  surface water  reservoirs  located within  the Cedar and South 
Fork  Tolt  River  watersheds.  According  to  King  County’s  Interactive  Map  for  the  County’s 
Groundwater Program, there are no designated aquifer recharge or wellhead protection areas 
within several miles of the Site.  

2.11 GEOLOGIC AND HYDROGEOLOGIC SETTING 

This section summarizes the regional geology and hydrogeology in the Site vicinity, and the geologic and 
hydrogeologic conditions encountered beneath the Site. 

2.11.1 Regional Geology  

According to the Geologic Map of Seattle (Troost et al. 2005), the surficial geology in the vicinity 
of the Site consists of deposits corresponding to the Vashon Stade of the Fraser Glaciation and 
pre‐Fraser glacial and  interglacial periods. In the  immediate Site vicinity, surficial deposits have 
been mapped as Vashon‐age glacial till (Troost et al. 2005).  

2.11.2 Site Geology 

Based  on  the  results  of  the  investigations  summarized  in  this  RI/FS  Report,  subsurface  soil 
beneath the Site consists primarily of local near‐surface anthropogenic fill overlying Vashon‐age 
glacial till overlying Vashon‐age advance outwash deposits.  

The  locations of  the borings and wells advanced during explorations at  the Site are  shown  in 
Figure 2. Cross sections showing subsurface soil characteristics and geologic units encountered 
in  the  explorations  are  presented  in  Figures  3  through  5.  Detailed  boring  logs  with  well 
construction details are included as Appendix B. 

Anthropogenic  fill  or  disturbed  native  soils  consisting  of  loose  sands  to  silty  sands  were 
encountered  locally  in  some  of  the  property  borings  to  depths  of  up  to  about  7  feet  below 
ground  surface  (bgs).  SoundEarth  also  anticipates  that  fill  soils  are  present  associated  with 
backfilled walls, under building foundations, and utility corridors that were not encountered  in 
the soil borings. 

The near surface fill soils, where present, are underlain by Vashon Glacial till deposits that were 
encountered in all of Site soil borings that extended through the upper fill soils. In general, these 
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deposits consisted of dry‐damp to moist, very dense silty sand with variable gravel and cobbles, 
and  local  thin  sand‐rich  and  silt‐rich  horizons.  The  glacial  till  is  often  cemented.  Glacial  till 
deposits  extended  to  depths  ranging  from  approximately  25  feet  bgs  (boring  B09)  to 
approximately 40 feet bgs (boring B16) across the Site.  

Vashon‐age advance outwash deposits were encountered in nearly all of the borings throughout 
the Site that were in excess of 35 feet deep. In general, these deposits consisted of damp to wet, 
very dense  sand  to  sand with  some  silt with  variable  gravel  and  local  silty  sand  and  silt‐rich 
horizons.  The hard  silt‐rich  interbeds  are  typical of  the  transition  zone between  the  advance 
outwash sand and the overlying glacial till, and may act as aquitards to groundwater flow. The 
advance sand deposits are first encountered at depths of approximately 25 feet bgs (boring B09) 
to about 40 feet bgs (boring B16), and appear to extend to the full explored in all of the deeper 
Site borings (up to 55 feet bgs).  

A 1908‐vintage, hand‐dug 132‐inch outside‐diameter  sewer  line  is  located under 34th Avenue 
North, between the northern and southern portions of the site, at depths of about 50 feet to 65 
feet bgs  (Figures 3 and 4). A drilling assessment along  the sewer alignment completed by  the 
Metropolitan Engineers  in 1974  identified  loose soil and voids  in the soil above the sewer  line 
occurring at elevations of approximately 30 feet to 40 feet asl.   

2.11.3 Site Hydrology 

Near  surface perched groundwater  conditions were not encountered  in  the Site explorations. 
The  near  surface  water‐bearing  zone  below  the  Property  was  encountered  near  the  lower 
contact of the overlying glacial till and the underlying glacial outwash sand. Boring  logs for five 
of  the  fifteen monitoring wells  showed a moist, non‐saturated  fine grained  soil  stratum at or 
near  the  bottom  of  the  borings,  while  the  ten  other  borings  converted  into  wells  were 
terminated in saturated conditions. Groundwater depths in the wells in 2013 have ranged from 
21.49 feet to 44.74 below tops of well casings, and elevations ranging from 31.27 feet to 64.01 
feet North American Vertical Datum of 1988  (NAVD 88). Groundwater migration direction has 
been  consistently  toward  the  south  to  south‐southeast, with  a  gradient  ranging  from  0.142 
feet/foot  to  0.147  feet/foot  between  wells  MW10  and  MW11  for  the  2013  depth‐to‐
groundwater events.  

A  1908‐vintage  hand‐dug  132‐inch  outer‐diameter  sewer  line  is  located  at  a  depth  of 
approximately 50 feet bgs (invert elevation 26 feet NAVD 88), aligned along the center of North 
34th  Street.  Subsequent  studies  completed  by  the  City  of  Seattle  Engineering  Department 
indicated  that  voids  were  present  under  the  North  34th  Street  ROW,  possibly  owing  to 
settlement associated with  installing the sewer  line. It  is not known what affect the sewer  line 
and associated voids have on groundwater gradient and movement, or if the sewer line serves a 
preferred pathway for contaminant transport.  

SoundEarth completed slug tests on wells MW09, MW12, and MW13 in July of 2013 to estimate 
hydraulic conductivities of  the water  table aquifer encountered beneath and downgradient of 
the Property. At least one set of both falling head and rising head slug tests were completed and 
analyzed  in each of  the wells. Average hydraulic  conductivity estimates  for each of  the wells 
range from about 0.52 to 1.11 feet per day. 

 Groundwater  velocities  were  calculated  for  each  well  based  off  of  the  average  hydraulic 
conductivity of the rising test for the given well. A porosity of 0.2 was assumed for calculations. 
The hydraulic gradient was calculated based off of groundwater elevations taken from April 24 
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to  26,  2013.  Hydraulic  gradients  ranged  from  0.07  to  0.12  feet  per  foot  and  groundwater 
velocities averaged from 0.31 to 0.66 feet per day.  

3.0 PREVIOUS INVESTIGATIONS  

This section summarizes  the  results of previous  investigations conducted at  the Property.  Information 
regarding the previous  investigations conducted by others at the Site and on the adjoining upgradient 
property was obtained from the following reports: 

 Phase 1 Environmental Site Assessment (ESA) and Compliance Review, Avtech Corporation, 
3400 Wallingford Avenue, Seattle, Washington, by GaiaTech Incorporated (GaiaTech), dated 
March 11, 2003 (GaiaTech 2003). 

 Phase  1  Environmental  Site  Assessment  and  Limited  Compliance  Review,  Avtech 
Corporation, 3400 Wallingford Avenue North, Seattle, Washington, by ERM‐West. Inc. (ERM‐
West), dated December 2006 (ERM‐West 2006). 

3.1 2003 GAIATECH PHASE I SITE ASSESSMENT 

GaiaTech  Incorporated  completed  a Draft  Phase  I  Environmental Assessment  (GaiaTech  2003) of  the 
Property in 2003. The GaiaTech report indicated that previous reports for the Property included a 1995 
Phase I Environmental Audit by Environmental Associates Inc. (EAI), a 1998 Supplemental Environmental 
Studies  Report  by  EAI,  a  1998  Environmental  Assessment  by  Pilko  &  Associates,  and  a  2003 
Environmental Review conducted by Strata Environmental.  

The GaiaTech report indicated that a gasoline UST located near the Building 2 loading dock was removed 
in 1989 (GaiaTech referred to Building 2 as “Building 1” in the report). Sampling of the UST area was not 
conducted.  In 1995,  three  fuel oil USTs  ranging  from 300  to 1,760  gallons were  removed. The 1,760 
gallon UST was located next to the former gasoline tank area. Three soil samples collected from the tank 
excavation did not contain detectable petroleum hydrocarbons. A 500‐gallon UST was  located on  the 
southern  end  of  the  South  Block  (the  specific  location  was  not  given).  According  to  facility 
representatives,  petroleum‐impacted  soil  was  over‐excavated  in  this  area,  though  no  report  of  the 
cleanup was provided. A 300‐gallon UST was  located at  the  residence on  the North Block. Petroleum 
impacted soil was reportedly not encountered.  

 A 1998 subsurface  investigation conducted by EAI  in the former gasoline and 1,760‐gallon fuel oil UST 
area was described as “north and northeast of Building 1” (current Building 2). Four borings (B‐1 through 
B‐4) were drilled. Total petroleum hydrocarbons (TPH) were identified at a depth of 8 feet in one boring 
(Boring B‐3 at 400 milligrams per kilogram [mg/kg]). No other TPH or benzene, toluene, ethylbenzene, 
total xylenes was detected in the four borings. GaiaTech (2003) did not include a site plan showing the 
locations of the borings. 

GaiaTech noted that Avtech stored chemicals  in a curbed storage area  including  isopropyl alcohol (150 
gallons), paint thinners (75 gallons), paint (30 gallons), and oils (110 gallons). GaiaTech did not  identify 
any significant waste handling or disposal practices at Avtech.  

GaiaTech (2003) identified the following potential environmental impacts for the Property: 

 The former UST area at Boring B‐3 (the report noted that the TPH concentration was above 
the MTCA Method cleanup level (200 mg/kg at the time).  
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 Historical operations including shoe, boat, and furniture manufacturing.  

3.2 2006 ERM‐WEST PHASE I SITE ASSESSMENT 

ERM‐West  completed  a Draft  Phase  I  Environmental Assessment  of  the  Property  in December  2006 
(ERM‐West 2006). At the time of the report, Avtech was a medium‐quantity Resource conservation and 
Recovery Act waste generator. Five waste  streams were  identified:  isopropyl alcohol, mixed  solvents, 
spent  lab  packs,  chromate  solid waste,  and  lead waste.  The  report  concluded  that  “In  general,  the 
facility operations appear to be orderly and well maintained; however, certain permits and report have 
not been obtained/submitted that are required  for environmental compliance.” The ERM‐West report 
obtained by SoundEarth did not include a site plan.  

ERM‐West (2006) identified the following recognized environmental conditions (RECs) for the Property: 

 The  former presence of  four USTs, which were removed  from the Property between 1989 
and 1995, with confirmed soil impacts in the vicinity of the diesel UST east of the fabrication 
shop.  

 Petroleum‐contaminated soil (PCS) was encountered in one of four borings advanced by EAI 
in 1998. The PCS was encountered to the northeast of Building 2 (location not given). 

 The environmental quality of groundwater beneath the Property was not evaluated  in  the 
course of the UST removal or subsurface investigation activities conducted at the Property. 

 Etching  was  observed  on  the  concrete  floor  of  the  basement  of  Building  2,  where  the 
chromate  plating  line  operated  for  approximately  25  years.  The  plating  line  reportedly 
discharged  into  the municipal  sewer  system  through  a  single  drain  line,  the  integrity  of 
which was not evaluated.  

 Paint  spraying  occurred  within  Building  3  on  the  Property  for  approximately  40  years. 
Cabinet  coating  paints  and  solvents  were  likely  also  used  as  part  of  the  paint  spraying 
operation.  

 The Property is situated proximal to and downwind of Gas Works Park, which was formerly a 
gasification plant that may have resulted in adverse environmental impacts to the Property 
from airfall of material generated by the former plant.  

3.3 2011 ‐ 2012 SOUNDEARTH STRATEGIES PHASE I SITE ASSESSMENT 

SoundEarth was  commissioned  by  AMLI  Residential  Partners,  LLC  to  complete  a  Phase  I  ESA  of  the 
Property.  At  the  time  of  a  Property  visit  conducted  by  SoundEarth  in  September  2011, Mr.  Scott 
Graebke and Mr. Jim Jenkins, facilities manager and manufacturing engineer with Avtech, respectively, 
were interviewed. Mr. Graebke and Mr. Jenkins were both aware of the use and storage of chemicals at 
the Property. Mr. Graebke provided SoundEarth with the industrial wastewater permit for the chromate 
process room, and material safety data sheets of all chemicals stored at the Property. Mr. Graebke and 
Mr. Jenkins were reportedly not aware of UST decommissioning records or any subsurface investigations 
or remedial efforts that may have been conducted at the Property. 

Cutting oil, lacquers, lubrication oil, compressor oil, toluene, xylenes, mineral oil, paints, paint thinners, 
methyl ethyl ketone, petroleum solvents, glues, resins, and plastic coatings were used and stored at the 
Property. At the time of the site visit, interior portions of Buildings 2, 3, and 4 were still used for storage 
of  lubrication oil,  lacquer, and waste petroleum. These materials were reported by Mr. Graebke to be 



  Draft – Issued for Ecology Review 
 

SoundEarth Strategies, Inc.  January 10, 2014 
13

removed by January 2012. Some cutting oil and  lubrication oil staining was observed on the ground of 
Building 3 in the vicinity of former equipment. Drums of used oil were stored to the west of Building 6 
awaiting disposal by a hazardous materials handler. The drums contained cutting oil  formerly used  in 
metal cutting machines in Building 6.  

The chromate process room was present on the second floor of Building 4. Mr. Graebke  indicated that 
the  chromate  process  room  discharged  to  the  sanitary  sewer  in  accordance  with  the  industrial 
wastewater permit held by Avtech. SoundEarth made an  inquiry with Mr. Doug Hilderbrand,  Industrial 
Waste Compliance Investigator for Metro’s Industrial Waste Division. Mr. Hilderbrand was familiar with 
the Avtech facility, having toured it several times through the years. He was not aware of any significant 
problems regarding waste handling or discharges to the Metro system. 

SoundEarth  also made  an  inquiry with Nortar  Inc.  Ecology  site manager Maura O’Brien. Ms. O’Brien 
indicated that, according to most recent data available, subsurface soil and groundwater contamination 
resulting from the historical operation of a tar products facility  located to the west of the South Block 
did not extend to the east of Wallingford Avenue North toward the Property. 

The following RECs were identified during the course of the SoundEarth Phase I ESA:  

 The former industrial uses of the Property. 

 The  former use and  storage of petroleum hydrocarbons  in USTs  located  in  the vicinity of 
Building 2. 

 The former use and storage of heating oil for former residences on the Property. 

 The  former  presence  of  a  clandestine  methamphetamine  production  laboratory  at  the 
Property. 

 Air‐fall contamination resulting from the nearby historical operation of the coal gasification 
plant. 

4.0 REMEDIAL INVESTIGATION FIELD PROGRAM 

SoundEarth conducted  the subsurface assessment work at  the Site between December 2011 and  July 
2013. The objectives of the initial field program for the Property were to further assess the potential for 
RECs  to have  impacted  the Property. Subsequent  field programs were conducted  to assess  the extent 
and potential source of TCE contamination.  

Soil data  is  summarized  in  Tables  1  through  5.The  locations of  soil borings,  groundwater monitoring 
wells and other Site features are shown on Figure 2. Subsurface cross sections are shown on Figures 3 
through 5. Groundwater elevations and flow directions are shown on Figure 6. The soil and groundwater 
analytical results for COCs exceeding MTCA Method A cleanup levels are summarized on Figures 7 and 8. 
The soil descriptions and observations were recorded in boring logs attached as Appendix B. Laboratory 
analytical reports for the Site are included in Appendix C.  

4.1 2011‐2012 PHASE II ENVIRONMENTAL SITE ASSESSMENT 

Two subsurface  investigations comprised the Phase II ESA conducted by SoundEarth at the Property  in 
2011  and  2012  (SoundEarth  2012b).  The  first  phase  was  conducted  between  December  2011  and 
January 2012  to evaluate  the potential  for  subsurface environmental  impacts  that may have  resulted 
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from  recognized  environmental  conditions  identified  in  SoundEarth’s  Phase  I  Environmental  Site 
Assessment (SoundEarth 2012a). Elevated concentrations of TCE were identified in groundwater and soil 
near  a  potential  source  area  on  the  northern  half  of  the  Property.  A  supplemental  subsurface 
investigation was conducted in April 2012 to further evaluate the extent of impacts identified during the 
initial Phase II ESA. 

Elements of the field work included conducting a ground‐penetrating radar (GPR) survey for abandoned 
USTs, conducting a camera survey of accessible sewer lines, advancing 15 direct‐push soil borings and 20 
hollow‐stem  auger  (HSA)  borings,  completing  15  of  the  HSA  borings  as monitoring wells,  collecting 
representative soil and groundwater samples from the borings and wells, and measuring groundwater 
elevations. 

The  results  of  drilling  confirmed  the  presence  of  glacial  till  underlying  the  Property.  Soil  borings 
encountered minor  amounts of  fill  and/or  reworked native  soils overlying  very dense  silty  sand with 
variable gravel  that extended  to depths of approximately 27  to 45  feet bgs. The  subsurface generally 
exhibited decreased silt content with greater depth. Wet soil conditions were noted  in  the borings at 
elevations of approximately 58 feet (northern end of the site) to 40 feet asl (southern end of the Site). 
No petroleum odors or sheens were noted. Photoionization detector  (PID)  readings  from soil samples 
were generally  less than 5 parts per million per volume, with most readings showing  less than 1.0 part 
per million by volume. The following summarizes the findings of the 2011‐2012 Phase II ESA. 

 Groundwater  along  the  south  side  of  Building  2  is  impacted  by  TCE  at  concentrations 
exceeding the MTCA Method A cleanup level. Soil is also impacted by TCE on the south and 
east sides of Building 2 at depths ranging from 20 to 35 feet.  

 A concentration of  lead slightly exceeding the MTCA Method A cleanup  level was detected 
in  a  near‐surface  soil  sample  collected  near  Building  1  (the  former 
residence/methamphetamine  laboratory) and may be associated with  lead paint. Another 
shallow  soil  sample  collected near Building 1  contained  a  concentration of  lead  that was 
elevated but below the cleanup level.   

 Concentrations  of  benzo(a)pyrene  exceeding  the  MTCA  Method  A  cleanup  level  were 
detected  in  a  surface/near‐surface  soil  sample  collected  in  an  unpaved  area  south  of 
Building 4 and in a near‐surface sample near Building 1. These detections could be the result 
of combustion material air‐fall from the former coal gasification plant located nearby to the 
south. 

 The  GPR  survey  identified  two magnetic  anomalies  indicating  potential  heating  oil  USTs 
were identified near the former residence on Parcel 2. The anomalies were approximately 4‐
feet square and  identified at depths of approximately 4 feet (typical for heating oil tanks). 
The potential UST locations indicated by GPR anomalies are shown on Figure 2. No potential 
USTs were identified in the other areas surveyed. 

 A  camera  survey  of  the  sewer  lines  at  the  Property was  conducted  to  identify  degraded 
sewer  lines  that could potentially  release contaminants  into  the Property  subsurface. The 
sewer  leading  from  the  former  chromate  process  room  appeared  intact;  however,  a 
potential hole was observed off‐Property near  the  junction with  the main beneath Burke 
Avenue North. An array of sewer  lines shown on City of Seattle sewer cards for the solder 
room (former machine shop) in Building 2 appear to have been decommissioned. The wave 
solder  area was  equipped with  a  storage  tank  and  pump  leading  to  a  ceiling‐hung  line, 
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apparently discharging to sewer lines on the west side of the building. The sewer discharge 
for Building 3 could not be traced completely to the building exterior. No  line breaks were 
observed  over  the  traced  area.  No  line  breaks  were  observed  in  the  Building  6  sewer 
cleanout. 

 Two  large air compressors were  located at  the  facility. One sample of compressor oil was 
collected  from  each  compressor  and  submitted  for  analysis  of  polychlorinated  biphenyls 
(PCBs). Neither sample contained detectable concentrations of PCBs. 

4.2 2013 SUPPLEMENTAL PHASE II SOIL ASSESSMENT 

To  further  evaluate  the  location  and depth of  TCE‐impacted  soil  at Building 2,  SoundEarth  advanced 
seven shallow interior borings in the soldering room (borings P101 through P105) and former chromate 
process room (P106 and P107). The interior borings were advanced to refusal by a limited access tractor 
rig  or  hand‐held  probes.  Four  deep  HSA  borings were  advanced  outside  Building  2  adjacent  to  the 
potential source areas (borings B101 through B104). Borings B101, B103, and B104 were drilled at a 30‐
degree  angle  to  access  areas  beneath  the  buildings. No  solvent  odors  or  sheens were  noted  during 
sampling.  PID  readings  from  soil  samples  were  generally  less  than  2  parts  per million  per  volume 
(background  levels), with most  readings  showing  less  than 0.5 part per million by  volume. Analytical 
results are discussed below (SoundEarth 2013a). 

 A concentration of TCE exceeding  the Method A MTCA cleanup  level was detected  in  soil 
collected at a depth of 9 feet in boring B104. This boring was located approximately 10 feet 
south of April 2012 boring B14, in which a concentration of 2.8 mg/kg TCE was detected at a 
depth of 20 feet. TCE was not detected  in soil samples collected from boring B102  located 
20  to  30  feet  northeast  of  B14  and  B104,  or  in  B101  located  40  feet  to  the  southeast. 
Therefore, the TCE‐impacted soil area was likely limited to the B14/B104 area, and possibly 
extended beneath the northeastern portion of Building 2 (shipping area).  

 Soil beneath the former chromate process room at the west end of building did not appear 
to  be  impacted  by  TCE.  Four  shallow  borings  (P106,  P107,  P07,  and  P08  conducted  in 
January  2012)  and  deep  angle  boring  B103  did  not  encounter  detectable  concentrations  
of TCE. 

 Shallow soil beneath the former soldering room did not appear to be impacted by TCE. Deep 
angle boring B103, which was advanced beneath the northeast corner of the room, also did 
not encounter TCE‐impacted soil. However, the western half of Building 2  is upgradient to 
TCE‐impacted monitoring well MW04; therefore, TCE‐impacted soil appeared to be present 
in other areas beneath the western half of Building 2.  

4.3 2013 SUPPLEMENTAL SUBSURFACE SOIL ASSESSMENT, LOADING DOCK AREA 

A  subsurface  assessment  of  the  Loading Dock  area was  conducted  to  further  assess  the  extent  and 
concentrations of TCE  in  soil at  the  loading dock area  (SoundEarth 2013c). This  included  the use of a 
limited‐access, HSA drilling  rig. Borings  SB201  through  SB204 were advanced  inside  the  shipping and 
receiving  room, and boring SB205 was advanced outside  in  the  loading dock parking area. All borings 
were advanced to a depth of 20 to 22 feet. However, refusal was encountered at a depth of 8 feet  in 
SB202 (gravelly conditions). 

Concentrations  of  TCE  slightly  exceeding  the MTCA Method  A  cleanup  level  were  detected  in  soil 
collected at depths of 15  to 20  feet on  the southern half of  the shipping and receiving room  (Borings 
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SB201 and SB204). Previous soil samples collected from this area that contained detectable TCE were in 
boring B14 at 20 feet (2.8 mg/kg) and boring B104 at 9 feet (0.12 mg/kg). TCE and other volatile organic 
compounds (VOCs) were not detected in any of the other samples that were submitted for analysis from 
the five borings completed during this investigation. 

4.4 2013 GROUNDWATER MONITORING 

Quarterly groundwater monitoring events were conducted  in January, April, and July 2013. The events 
were  conducted  to  evaluate  the  environmental  quality,  flow  direction,  and  gradient  of  groundwater 
beneath the Site, and to establish conditions before conducting future remedial activities.  

The monitoring events  included measuring depths to groundwater  in monitoring wells MW01 through 
MW15. Groundwater  samples were  typically  collected  from monitoring wells MW04, MW11, MW12, 
and  MW13,  located  along  North  34th  Street;  wells  MW05,  MW06,  and  MW07,  located  on  the 
downgradient parcels to the south of 34th Street; and from MW09 in the Building 2 loading dock area.  

Groundwater  samples were  collected  in  accordance with  the U.  S.  Environmental  Protection Agency 
(EPA)  Low‐Flow  (Minimal  Drawdown)  Ground‐Water  Sampling  Procedures  (April  1996).  Purging  and 
sampling  of  each  monitoring  well  was  performed  using  a  bladder  pump  or  peristaltic  pump  and 
dedicated polyethylene tubing at low‐flow rates. The intake was placed approximately 2 to 3 feet below 
the surface of the groundwater or mid‐screen in each monitoring well. During purging, water quality was 
monitored  using  a  YSI  water  quality  meter  equipped  with  a  flow‐through  cell.  The  water  quality 
parameters  that  were  monitored  and  recorded  included;  temperature,  pH,  specific  conductance, 
dissolved oxygen, turbidity, and oxidation‐reduction potential. Each monitoring well was purged until a 
minimum subset of pH, specific conductivity, and dissolved oxygen and/or turbidity stabilized.  

Samples  were  submitted  for  analysis  of  VOCs  by  EPA  Method  8260c.  Groundwater  data  for  the 
monitoring periods is summarized in Table 6, with TCE concentrations summarized on Figure 8.  

The  groundwater  contours  for  each of  the quarters  indicate  groundwater  is  generally  flowing  to  the 
south‐southeast. Groundwater  elevations  typically  range  from  63  feet  in MW10  near  the  northwest 
corner of the North Block, to 32 feet in MW05 at the southeast corner of the South Block.  

For the most recent quarter (Third Quarter/July 2013) gradient flowed south‐southeast with an average 
gradient of 0.07 feet per foot between wells MW10 and MW05. However, groundwater in well MW11, 
located on the south side of North 34th Street, is consistently several feet lower than expected based on 
position. This  is  likely due to the presence of a 132‐inch outside‐diameter sewer main  located beneath 
North 34th Street. The sewer main is a 1908‐vintage brick‐lined tunnel with an invert elevation of 26 feet 
(approximately 50 to 54 feet below grade).  

Groundwater analytical results for the all of the monitoring events in 2012 as well as the Quarterly 2013 
events are summarized in Figure 8 and Table 6. Third Quarter results are summarized below: 

 Concentrations of TCE exceeding  the MTCA Method A  cleanup  level of 5 micrograms per 
liter  (µg/L) were detected  in groundwater collected  from monitoring wells MW04, MW07, 
MW09, MW11, MW12, and MW13. The highest concentration of TCE detected was 150 µg/L 
in MW04.  
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 The  concentration  of  TCE  in well MW13  (37  µg/L) was  higher  than what was  observed 
during previous rounds of monitoring (TCE ranged from 1.0 to 2.5 µg/L between April 2012 
and April 2013). 

 Concentrations of TCE in downgradient wells MW05 and MW06 remained below the MTCA 
Method A cleanup level.  

 All other VOCs were below their respective laboratory reporting limits and/or MTCA Method 
A  cleanup  levels  in  the  groundwater  samples  collected  during  the  Third  Quarter  2013 
groundwater monitoring event. 

4.5 SLUG TEST 

Slug testing was conducted on July 10 and 11, 2013, to estimate hydraulic conductivities of the water 
table  aquifer  encountered  beneath  and  downgradient  of  the  Property.  A  total  of  three wells were 

tested; MW09, MW12, and MW13. At  least one  set of both  falling head and  rising head  slug 
tests were completed and analyzed in each of the wells.  

The slug consisted of a 5‐foot‐long, 1‐inch‐diameter PVC pipe filled with clean sand. Water  levels were 
monitored during the slug tests using an  Instrumentation Northwest PT2X vented pressure transducer 
that  incorporates  automatic  logging  of  water  level  data  using  Instrumentation  Northwest  software 
Aqui4Plus. The pressure  transducer data  logger was programmed  to  record  readings at  the  following 
intervals during the tests: 

 0 to 2 minutes: 1 second intervals 

 2 to 5 minutes: 5 second intervals 

 5 to 15 minutes: 15 second intervals 

 greater than 15 minutes: 1 minute intervals 

An  electronic water‐level meter was  also  used  to  obtain  periodic manual water‐level measurements 
during the slug tests. 

Before conducting the tests, each well was opened and allowed to equilibrate with the atmosphere for 
at  least 30 minutes. The pressure transducer was placed at a depth of approximately 1 foot above the 
bottom of  the well. Water  levels were monitored after placing  the pressure  transducer  in  the well  to 
confirm that the level had restabilized before inserting the slug.  

The falling head test (slug in) commenced by quickly lowering the slug into the monitoring well until the 
slug was completely submerged  (approximately 1  foot below  initial water  level). The  falling head  test 
continued until  the measured water  levels  returned  to within at  least 95 percent of  the  initial water 
level.  The  rising  head  test  (slug  out)  commenced  by  quickly  removing  the  slug  from  the  well,  and 
monitoring  the  rising water  levels until  the  levels  returned  to within at  least 95 percent of  the water 
level measured at the start of the test.  

All equipment placed in the monitoring wells was decontaminated following similar procedures as used 
for decontaminating groundwater sampling equipment at the Site. Decontamination water was placed 
in  the  designated  55‐gallon  drum(s)  being  used  on  the  Property  for  temporary  storage  of 
decontamination and well purge water from other Site field activities. 
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TEST ANALYSIS AND RESULTS 

Following field testing, the water level data were downloaded from the pressure transducers, compiled, 
and processed for analysis. Data processing included selecting the time interval of interest, reducing the 
measurement frequency where appropriate, and converting the water  levels to displacements (change 
versus the  initial water  level). Time series  files of the recorded displacements  for each test were then 

exported to AquiferWin32 version 4.05 (Environmental Simulations, Inc., 2012) for analysis.  

The Bouwer and Rice  (1976) analysis was applied  to  the  resulting  rising and  falling head  (water  level) 
initially in all of the wells. This analytical solution assumes the following: 

 Aquifer is confined or unconfined. 

 Aquifer is homogeneous, and of uniform thickness. 

 Aquifer has infinite areal extent. 

 Aquifer potentiometric surface is initially horizontal. 

 Well fully or partially penetrates the aquifer. 

 Groundwater flow to the well is steady. 

 A volume of water or slug is instantaneously injected into, or is discharged from, the well. 

These aquifer and well assumptions were generally met for the slug testing and analysis with respect to 
the Site data needs and project objectives. The primary discrepancy with the listed assumptions pertains 
to the heterogeneous nature of the aquifer.  

Estimates of hydraulic conductivity were obtained by manually best‐fit matching of the data to a linear 
line using the AquiferWin32 software program. Effects from the drainage of the sand pack around the 
well casing, resulting from the incomplete submergence of the well screen were observed and corrected 
for  as  noted  in  Bouwer  (1989).  The  first  line  is  the  hydraulic  conductivity  of  the  sand  pack  and  the 
second straight line is the aquifer. Therefore, the second straight line is used for analysis.  

Because the screened  interval was not fully submerged the falling water‐level tests (dropping the slug) 
will also create artificial results. Water will be able to flow into the vadose zone (area above the water 
table)  instead of  into  the aquifer, which will also  increase hydraulic conductivity. Therefore,  for  these 
analyses only the rising water level tests were analyzed. 

The  time  for water  levels  to  recover  during  slug  tests  ranged  from  about  9  to  50 minutes. Average 
hydraulic conductivity estimates for each of the wells range from about 0.52 to 1.11 feet per day.  

Groundwater velocities were calculated for each well based off of the average hydraulic conductivity of 
the rising test for the given well. A porosity of 0.2 was assumed for calculations. The hydraulic gradient 
was  calculated  based  off  of  groundwater  elevations  taken  from  April  24  to  the  April  26.  Hydraulic 
gradients  ranged  from 0.07  to 0.12  feet/foot and groundwater velocities averaged  from 0.31  to 0.66 
feet per day.  

4.6 2013 IN SITU CHEMICAL OXIDATION PILOT TEST 

On  September  28,  2013,  SoundEarth  conducted  an  in‐situ  chemical  oxidation  pilot  (ISCO)  test  to 
evaluate  the efficacy of  ISCO using potassium permanganate as a remedial  technology. The  ISCO pilot 
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test  consisted of  injecting eight 150  gallon batches of potassium permanganate  into  four monitoring 
wells (MW03, MW04, MW12, and MW13). The wells are located on the north side of North 34th Street, 
immediately downgradient of TCE impacted areas beneath the former Avtech manufacturing building.  

SoundEarth’s portable injection skid was used to mix and inject a 2.2 percent potassium permanganate 
solution.  The  solution  was  prepared  in  the  injection  skid’s  175  gallon  batch  tank  by  adding 
approximately  12.5  kilograms  (kg)  of  potassium  permanganate  powder  to  150  gallons  of  tap water. 
Mixing was accomplished by circulating with the skid’s 0.5 horsepower pump. 

Two  150  gallon  batches  of  2.2  percent  potassium  permanganate  were  injected  into  each  selected 
monitoring  well  for  a  total  of  300  gallons  and  25  kg  permanganate.  The  injection  pressure  was 
approximately 20 pound per square inch (psi) on each well. The injection skid was capable of injecting at 
up  to  30  psi,  but  field  personnel  limited  the  injection  pressure  to  20  psi  to minimize  the  injection 
pressures  and maximize  flow  rate.  Each  batch  was  injected  in  roughly  30 minutes,  resulting  in  an 
injection flow rate of 5 gallons per minute. No day‐lighting or well failure was observed. No groundwater 
elevation changes were observed in adjacent monitoring wells. 

SoundEarth  is  currently monitoring  well MW11  on  the  south  side  of  North  34th  Street  to  observe 
indications  of  dissolved  permanganate.  A  purple  tint  is  typically  observable  at  permanganate 
concentrations above 1 milligram per  liter. Slug  testing previously conducted on  two wells at  the  site 
(MW09 and MW12) indicated an approximate groundwater flow rate ranging from of 0.31 to 0.66 feet 
per  day.  Based  on  the  minimum  distance  from  the  injection  wells  (45  feet),  visual  indications  of 
permanganate in MW11 are expected in 68 to 145 days (between  December 2013 and February 2014) 
A check of well MW‐11 on January 9, 2014 did not indicate purple tint.  

The relatively  low  injection pressures and high  flow rate  indicate  that  large volumes of permanganate 
solution could be injected with relative ease.  

4.7 PERMANGANATE OXIDANT DEMAND 

The  natural  oxidant  demand  of  the  soil  and  groundwater  at  the  Site  are  important  parameters  to 
consider when designing a full scale permanganate  ISCO program. Two soil samples of saturated zone 
soil  cuttings  collected  from  borings  B‐14  and  B‐18 were  sent  to  Carus  Corporation    for  analysis  of 
permanganate natural oxidant demand. The permanganate natural oxidant demand average of 0.5 g 
permanganate per kg dry soil suggests that this site would be favorable for ISCO with permanganate. A 
groundwater  sample  from MW‐11 was  also  sent  to  Carus  Corporation  for  analysis  of  permanganate 
water oxidant demand. The 48‐hour permanganate water oxidant demand  for  the  sample was 0.021 
grams  permanganate  per  liter  of  groundwater.  Although  a  moderately  high  demand,  ISCO  with 
permanganate  is  still  recommended.  Both  the  permanganate  natural  oxidant  demand  and 
permanganate water oxidant demand results indicate that the natural oxidant demand at the site is so 
low as to be favorable for permanganate ISCO. 

4.8 WELL ELEVATION SURVEY 

On May 3, 2012, Triad Associates surveyed  the horizontal  top of casing and monument elevations  for 
MW01, MW02, and MW04 through MW15. MW03 was not assessable for survey because of a parked 
vehicle. Well MW03  was  surveyed  previously  by  SoundEarth  on  January  16,  2012.  Elevations  were 
determined  for  the purposes of calculating groundwater  flow gradient and direction. Elevations were 
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surveyed  by  Triad  relative  to  the NAVD88  using  City  of  Seattle  benchmarks  #2609CC  58A  (elevation 
60.344 feet) and #2609CC 55A (elevation 32.066 feet).  

4.9 DATA VALIDATON 

Upon receipt of the final  laboratory reports, SoundEarth conducted a quality assurance/quality control 
(QA/QC) review of all data sets. The following QA/QC criteria were reviewed:  

 The data package for completeness. 

 Sample  chain‐of‐custody  forms,  including a  comparison of  the  requested analyses against 
laboratory  reported  information,  signatures,  sample  condition  upon  receipt  by  the 
laboratory, and sample preservation. 

 Holding times for each analysis. 

 Laboratory  QC  including  recoveries  for  surrogate, matrix  spike, matrix  spike  duplicates, 
laboratory control standards, and relative percent differences for duplicate sample analysis 
and  matrix  spike/matrix  spike  duplicates  and  laboratory  control  standards/laboratory 
control duplicates.  

 Blank results for possible field or laboratory contamination.  

The results of QA/QC review indicated that the following criteria were acceptable: 

 All data packages/laboratory reports were complete. 

 No issues with the chain of custody forms and holding times were identified. 

 No analytes were detected in any of the method blanks. 

4.10 SUMMARY OF DATA GAPS  

The  borings  and  monitoring  wells  completed  as  part  of  this  remedial  investigation  represent 
SoundEarth’s  reasonable  efforts  to  evaluate  the  Site.  The  eastern  extent  of  the  TCE  plume was  not 
bounded  along Burke Avenue.  Soils deeper  than 6  feet have not be  sampled  in  the  former machine 
shop/soldering room due to overhead drilling  limitations. These data gaps will be addressed  following 
building demolition and before the cleanup action. No other data gaps were identified for this remedial 
investigation.  

5.0 CONCEPTUAL SITE MODEL 

This section provides a conceptual understanding of  the Site derived primarily  from  the results of  the 
historical research and subsurface  investigations performed at the Site.  Included  is a discussion of the 
confirmed  and  suspected  source  areas,  the  chemicals  and media  of  concern,  the  fate  and  transport 
characteristics  of  the  release  of  hazardous  substances,  the  potential  exposure  pathways,  and  the 
definition  of  the  Site.  The  CSM  serves  as  the  basis  for  developing  technically  feasible  cleanup 
alternatives  and  selecting  a  final  cleanup  action.  The  CSM  is  considered  to  be  dynamic  and may  be 
refined throughout the cleanup action process as additional information becomes available.  

This section discusses the components of the CSM developed  for the Site based on the completion of 
multiple phases of investigation conducted by SoundEarth and others.  
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5.1 CONFIRMED AND SUSPECTED SOURCE AREA  

The source area is the location of a release of the COCs that have affected soil and groundwater quality 
at  the Site. Subsurface  investigations conducted at  the Site  in 2012 and 2013 defined  the nature and 
extent of  the COCs  in  the affected media. The  results  from  subsurface  investigations at  the Site have 
identified  one  primary  source  area  for  COCs.  The  source  area  is  located  proximate  to  the  northeast 
corner  of  Building  2  and  is  defined  by  elevated  concentrations  of  TCE  in  the  soil  and  groundwater 
proximate  to  the Shipping and Receiving Room and a TCE groundwater plume  that extends  from  the 
monitoring well MW04 to approximately 230 feet downgradient between MW07 and MW05 (Figure 8). 
The vertical lateral extent of subsurface contamination is presented in Figure 4. 

5.2 AFFECTED ENVIRONMENTAL MEDIA 

Based on  results  from previous  investigations, concentrations of TCE have been confirmed  in soil and 
groundwater  at  the  Site  at  concentrations  that  exceed  the  applicable  MTCA  Method  A  CULs.  A 
discussion of the affected media is presented below. 

5.2.1 Soil 

Subsurface investigations conducted at the Site identified the nature and extent of COCs in soil 
at  the Site. Analytical  results  for  soil  samples  collected during  these  investigations eliminated 
petroleum hydrocarbons, metals, PCBs, and chlorinated solvents, with the exception of TCE (and 
one positive PCE  result), as potential chemical of concern because  their concentrations  in soil 
were below applicable CULs. Results from the  investigations did  identify concentrations of TCE 
in  subsurface  soil  with  concentrations  above  CUL  near  the  loading  dock  and  shipping  and 
receiving room at Building 2 (Figure 7). TCE contaminated soil ranged in depth from 9 to 20 feet 
bgs (Figure 4). TCE detected in saturated soil at trace levels in B06 (0.046 mg/kg) and B18 (0.032 
mg/kg)  was  likely  due  to  TCE  concentrations  detected  in  groundwater  collected  from  wells 
installed in those borings (MW04 and MW13). TCE contaminated soil appears to be confined to 
the  vadose  zone,  which  is  composed  of  gradations  of  silt  and  silty  fine  sand.  Soil  samples 
collected below 20  feet bgs  in  the  vadose  zone did not  contain  concentrations of TCE above  
the CUL. 

5.2.2 Groundwater 

Based on  the hydraulic conductivity obtained  from slug  testing conducted at  the Site  in 2013, 
TCE contaminated groundwater occurs within a dense fine to medium sand with some silt. The 
groundwater has an average seepage velocity of 0.5 feet per day, primarily due to the relatively 
steep  gradients  at  the  Site.  The  average  gradient  the  Site,  based  on  groundwater  elevations 
from July 2013  is 0.07 feet per foot. Groundwater contours from the July 2013 sampling event 
indicate the groundwater is generally flowing to south‐southeast. The depth of groundwater at 
the Site  in  July 2013  ranged  from 22.63  (MW10)  to 43.90  (MW11)  feet below  the  top of  the 
monitoring well casings.  

The extent and concentrations of TCE  in   groundwater at  the Site were delineated during  the 
July  2013  groundwater  monitoring  and  sampling  event.  One  TCE  groundwater  plume  that  
originates  at  or  near  the  shipping  and  receiving  room/loading  dock  area  and  extends 
approximately 230 feet downgradient has been defined at the Site (Figure 8).  
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5.2.3 Soil Vapor and Indoor Air 

Indoor air has been retained as a medium of potential concern based on the concentrations of 
TCE  in soil and groundwater beneath  the Site. To date, no soil gas or  indoor air sampling has 
been collected to determine if there are impacts to indoor air quality at the Site. 

Groundwater samples collected in April and July 2013 indicate that 9 out of 15 monitoring wells 
had concentrations of TCE exceeding the groundwater screening level protective of indoor air as 
defined on Table B‐1  in  the draft Guidance  for Evaluating Soil Vapor  Intrusion  in Washington 
State: Investigation and Remediation prepared by Ecology, dated October 2009 and updated in 
Ecology’s cleanup  levels and  risk calculations  (CLARC) database  in September 2012  (Figure 8). 
The  groundwater  screening  level  protective  of  indoor  air  of  1.5  µg/L was  calculated  for  TCE 
based on the MTCA Level B residential air screening levels and using Equation 1 from Ecology’s 
guidance document (Ecology 2009).  

The future redevelopment of the Property will result  in a  lot‐line to  lot‐line excavation of both 
the North  and  South  Block  to  depths  of  10  to  20  feet  bgs  and  in  situ  treatment  of  residual 
groundwater  contamination.  The  future  remediation  of  the  affected  soil  and  groundwater 
beneath  the Property would be expected  to  result  in  the elimination of soil vapor as a  future 
medium of concern. However, there is one parcel with a restaurant located on it, that is affected 
by  the  site‐wide  groundwater plume  and  is not  included  in  the  redevelopment plans  for  the 
Property.  

In  order  to  evaluate  the  off‐Property  vapor  intrusion  risk  to  indoor  air  from  groundwater 
contamination  the  Johnson  and Ettinger model was utilized  to  estimate  the  concentration of 
TCE in indoor air (Appendix D). The model utilized Site specific parameters and the groundwater 
concentrations  detected  in MW11, which  is  located  along  the  northern  restaurant  property 
boundary, and MW12, which  is  located hydraulically upgradient to the restaurant, to estimate 
indoor air concentrations. Based on the highest detected concentration of TCE groundwater  in 
MW11 and MW12, 78 µg/L and 14 µg/L, respectively, an indoor air concentration of 0.166 and 
0.031  micrograms  per  cubic  meter  (µg/m3),  respectively,  was  estimated  (Appendix  D).  The 
estimated indoor air concentrations are below the MTCA Method B indoor air screening level of 
0.37  µg/L.  The  groundwater  concentrations  in  MW11  and  MW12  would  be  expected  to 
decrease  once  the  soil  source  is  excavated  and  implementation  of  the  in  situ  groundwater 
treatment.  

5.2.4 Surface Water 

Lake  Union  is  the  nearest  surface  water  body  to  the  Site,  located  approximately  650  feet 
southeast from the Site. To date empirical evidence has not been collected to determine if there 
are potential impacts to surface water from the Site. However, based a trend analysis conducted 
on  downgradient monitoring wells MW05, MW06,  and MW15,  the  TCE  plume  is  stable  and 
poses no risk to Lake Union at this time. 

5.3 CHEMICALS OF CONCERN 

Based on the findings from the subsurface investigations, the primary COC for the Site is TCE for all the 
media of concern. Abiotic and biotic break down products of TCE have not been detected  in soil and 
groundwater at concentrations above laboratory reporting limits. 
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5.4 CONTAMINANT FATE AND TRANSPORT  

This section discusses the fate and transport characteristics of TCE in soil, groundwater, and ambient air 
that are relevant to the evaluation of potential remedial technologies and exposure pathways.  

5.4.1 Transport Mechanisms Affecting the Distribution of TCE in the Subsurface 

The lateral, crossgradient, and upgradient distribution of TCE in the vadose zone likely is a result 
of vapor‐phase transport via diffusion and advection from source areas and transport over time. 
In addition to vapor‐phase transport, TCE in the subsurface can be transported in the dissolved‐
phase via groundwater or other water that comes into contact with the contaminated soil. TCE 
in groundwater generally follows horizontal and vertical groundwater gradients, assuming some 
degree of  seasonal  fluctuation  in  groundwater  flow direction. Groundwater beneath  the  Site 
generally  flows  south  southeast  (Figure  6).  Concentrations  of  TCE  in  groundwater  generally 
decrease with  increasing distance  from  the  source  area  (Figure 8). The distribution of TCE  in 
groundwater  is  consistent  with  the  observed  groundwater  flow  direction  and  subsequent 
advective transport, long‐term diffusion, and dispersion.  

5.4.2 Environmental Fate  of TCE in the Subsurface  

The  primary  COC  at  the  Site  is  TCE.  Once  TCE  enters  the  subsurface,  abiotic  attenuation 
processes such as hydrolysis, direct mineralization, and reductive dehalogenation may affect the 
PCE  in  soil  and  groundwater,  resulting  in  a  natural  reduction  or  breakdown  into  nontoxic 
components such as chloride and carbon dioxide. Biotic attenuation processes such as reductive 
dechlorination  and  cometabolic degradation  also may  affect  the  reduction of  TCE  in  soil  and 
groundwater  under  favorable  subsurface  conditions.  If  reductive  biodegradation  of  TCE  is 
occurring,  the  first  indication  is  the presence of degradation  compounds  that  include  cis‐1,2‐
dichloroethene  (cis‐1,2‐DCE),  and  vinyl  chloride.  The  soil  and  groundwater  analytical  data 
indicate that concentrations of TCE degradation products have not been detected in the vadose 
zone or  in groundwater beneath the Site, suggesting that neither abotic nor biotic attenuation 
processes are occurring at the Site.  

TCE is a volatile compound that will volatilize into a gaseous state from soil and/or groundwater. 
In areas of the Site where an impermeable cover is not present, some TCE in vapor may escape 
to the atmosphere. Once in the atmosphere, it will rapidly attenuate via photo‐degradation. 

5.5 NATURE AND EXTENT OF CONTAMINATION AT THE SITE 

The  nature  and  extent  of  TCE  in  soil  and  groundwater was  accessed  through  a  series  of  subsurface 
investigations  conducted  at  the  Site  in 2012 and 2013. The nature and extent of TCE  in  the  soil and 
groundwater at the Site are discussed below. 

5.5.1 Soil 

Soil containing TCE is has been detected at concentrations above the CUL beneath the shipping 
and receiving area at a depth of 9 to 20 feet bgs (Figure 7). Soil samples collected below 20 feet 
bgs did not contain concentrations of TCE above the CUL.  

TCE  contaminated  soil  appears  to  be  confined  to  the  vadose  zone,  which  is  composed  of 
gradations of  silt and  silty  fine  sand. Degradation products of TCE are not present,  indicating 
that  intrinsic  abiotic  and/or  biotic  degradation  of  the  TCE  is  not  occurring  in  the  soil.  The 
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absence to TCE degradation products also suggests that TCE is persistent in the soil and will act 
as a secondary source for TCE in the groundwater.  

5.5.2 Groundwater 

One  TCE  plume  has  been  identified  at  the  Site.  The  plume  originates  at  the  shipping  and 
receiving  area  of  Building  2  and  extends  approximately  230  feet  downgradient  (Figure  8). 
Concentrations  of  TCE  at  the  downgradient  edge  of  the  plumes  are  below  the  CUL  and/or 
laboratory reporting limits. 

The absence of TCE degradation products in the groundwater suggests that the geochemistry of 
groundwater  is not sufficiently anaerobic to degrade TCE. Based on  field parameters collected 
during the July 2013 groundwater sampling event, the groundwater beneath the Site is aerobic 
with dissolved oxygen concentrations greater than 1 milligrams per liter and oxidation reduction 
potentials greater than 100 millivolts. 

A trend analysis performed using TCE analytical results for groundwater samples collected at the 
Site between April 2012 to July 2013  indicates that concentrations of TCE at the downgradient 
edge of the plume are currently stable (monitoring wells MW05 and MW06). Concentrations of 
TCE in the groundwater near Source Area 1 (monitoring well MW04) are also stable. Analysis of 
TCE results from groundwater monitoring wells MW07 and MW11, located in the center of the 
Source Area 1 plume, indicates that the plume is stable at these wells; however, the slope of the 
trend line and correlation coefficient suggests the plume may be expanding. An analysis of TCE 
results from groundwater monitoring well MW03, located near Source Area 2, indicates the TCE 
plume  is  stable.  The  stability  of  the  plume  is  supported  by  the  fact  that  TCE  has  not  been 
detected above laboratory reporting limits in downgradient monitoring well MW15 (Figure 8).  

5.5.3 Soil Vapor and Indoor Air 

The nature and extent of soil vapor and the potential for vapor  intrusion  in  indoor air has not 
been evaluated at the Site. A preliminary assessment indicates that 9 out of 15 monitoring wells 
beneath the Site exceed the TCE groundwater screening  level protective of  indoor air (Ecology 
2009).  However,  the  future  remediation  of  the  affected  soil  and  groundwater  beneath  the 
Property would be expected  to  result  in  the elimination of  soil  vapor as  a  future medium of 
concern. Section 5.6.3 provides a discussion and evaluation of  the  soil vapor  to an  indoor air 
exposure pathway.  

5.5.4 Surface Water 

The nature and extent of surface water impact downgradient of the Site has not been evaluated. 
However,  based  a  trend  analysis  conducted  on  downgradient monitoring  wells MW05  and 
MW06, TCE plume is stable and poses no risk to Lake Union at this time. 

5.6 PRELIMINARY EXPOSURE PATHWAYS 

There are two general types of receptors that are potentially at risk from exposure associated with the 
presence of TCE in soil and groundwater at the Site. The receptors include terrestrial wildlife (birds and 
burrowing  animals)  and  humans  (commercial,  utility,  construction,  and  environmental  workers). 
Because the Site qualifies for a Terrestrial Ecological Evaluation (TEE) exclusion based on WAC 173‐340‐
7491 and discussed further in Section 5.7, mitigating the potential human health risk, if any, 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  section  is  to  identify 
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potential exposure scenarios that will assist  in the evaluation of potential feasible cleanup alternatives 
that are protective of  terrestrial and human health. The CSM highlighting  the  source areas, potential 
pathways,  and  potential  receptors  for  each  medium  of  concern  is  presented  on  Figure  9  and  
discussed below. 

5.6.1 Soil  

Soil with concentrations of TCE exceeding the CUL present a potential risk to human receptors. 
The potential  release mechanism  for soil at  the Site  includes soil  to groundwater by  leaching, 
airborne dust generated redevelopment of the Site, and volatilized TCE in the soil. The potential 
exposure pathways for soil that could be complete are as follows: 

 Dermal Contact and  Ingestion  (Direct Contact) of Contaminated Soil. The  release 
mechanisms  for  this exposure pathway  includes soil and  leaching of contaminants 
from  soil  to  groundwater.  This  exposure  pathway  may  be  complete  for 
environmental field personnel and construction and utility workers who may come 
in  contact  with  contaminated  soil  and  groundwater  during  excavation  and 
dewatering operations  conducted  in  conjunction with  redevelopment of  the  Site. 
Groundwater at the Site  is not a  likely source for drinking water. Drinking water at 
the Site and the vicinity is supplied by the City of Seattle. 

 Inhalation of Airborne Soil. The release mechanism for this exposure pathway is the 
inhalation of airborne soil particles during excavation and construction activities  in 
conjunction  with  redevelopment  of  the  Site.  This  exposure  pathway  could  be 
complete  for  environmental  field  personnel  and  construction  and  utility workers 
during redevelopment. 

 Inhalation  of  Vapors.  The  release  mechanism  for  this  exposure  pathway  is 
volatilization.  This  exposure  pathway  may  be  complete  for  environmental, 
construction,  and  utility  workers  during  redevelopment  of  the  Site.  The 
redevelopment of the Property and the future remediation of the affected soil and 
groundwater beneath the Property will eliminate this pathway for future residence 
and commercial workers.  

5.6.2 Groundwater  

Contaminated  groundwater  at  the  Site  presents  a  potential  risk  to  workers  during 
redevelopment  of  Site.  Groundwater  beneath  the  Site  is  not  a  potential  source  for  drinking 
water,  drinking  water  is  supplied  to  the  Site  by  the  City  of  Seattle.  The  potential  release 
mechanism  for groundwater  is  vapor migrating  from groundwater  to  the  indoor ambient air. 
The  potential  exposure  pathways  for  groundwater  and  the  potential  receptors  include  the 
following: 

 Direct  Contact  and  Ingestion  of  Contaminated  Groundwater.  This  exposure 
pathway may be complete for environmental field personnel and construction and 
utility workers during redevelopment of the Site. This pathway  is not complete for 
current commercial workers at  the Site because drinking water  is  supplied by  the 
City  of  Seattle.  Future  exposure  to  contaminated  groundwater  by  commercial 
workers and residents is unlikely because institutional and engineering controls will 
eliminate  any  potential  exposures  to  contaminated  groundwater.  Therefore,  the 
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direct contact pathway will be incomplete for residents and commercial workers at 
the completion of the redevelopment. 

 Inhalation  of  Vapors.  The  release  mechanism  for  this  exposure  pathway  is 
volatilization of TCE in the groundwater. This exposure pathway could be complete 
for  environmental,  construction,  and utility workers during  redevelopment of  the 
Site. The redevelopment of the Property and the future remediation of the affected 
soil and groundwater beneath  the Property will eliminate  this pathway  for  future 
commercial workers and residents. 

5.6.3 Vapor Pathway 

The air‐filled pore space between soil grains in the unsaturated zone or partially saturated zone 
is referred to as soil gas or soil vapor. Soil vapor can become contaminated from volatilization of 
a TCE source, specifically from TCE as a nonaqueous phase liquid but also from TCE adsorbed to 
soil mineral  surfaces  and,  to  a  lesser degree, dissolved  in  groundwater.  Ecology  guidance  for 
evaluating soil vapor intrusion risks into structures provides generic chemical‐specific screening 
levels for both groundwater and soil vapor that are protective of human health (Ecology 2009). 
The  planned  future  land  use  at  this  Property  involves  excavating  the  soil  contamination 
exceeding applicable cleanup  levels and active groundwater treatment for dissolved phase TCE 
concentrations, which will remove the source of potential soil vapors.  

The presence or absence of TCE vapor  in  indoor air  in  structures  throughout  the Site has not 
been evaluated. A preliminary exposure assessment for the Property and off‐Property receptors 
was  completed  using  the  Johnson  and  Ettinger  model  based  on  the  current  groundwater 
concentrations (Appendix D). The model input was based on Site specific parameters from well 
boring  logs  and  the highest detected historical TCE  groundwater  concentration  to evaluate  a 
worst  case  scenario  (Appendix  D).  Monitoring  well  MW04  was  used  for  the  on  Property 
evaluation and monitoring wells MW11 and MW12 were used for the off‐Property evaluation. 
The on Property evaluation  from MW04 estimated  the  indoor air  concentration of TCE  to be 
0.502  µg/m3, which  is  1.3  times  the  indoor  air  screening  level  of  0.37  µg/m3. However,  the 
future redevelopment of the Property and building design features, which are discussed in more 
detail  below,  will  eliminate  soil  vapor  as  a  potential medium  of  concern.  The  off‐Property 
evaluation from MW11 and MW12 estimated an indoor air concentration of TCE to be 0.166 and 
0.031  µg/m3,  respectively.  The MTCA Method  B  screening  level  for  a  residential  exposure  is 
considered  conservative  since  the  receptors  for  both  on‐  and  off‐Property  are  commercial 
workers and the exposure duration will be significantly less than a residential exposure.  

The MTCA  default  exposure  factors  assume  a  residential  exposure,  which  is  a  conservative 
model because commercial workers and business patrons are expected  to have a significantly 
less exposure duration.  

Redevelopment of the Site will result in the mass excavation of TCE to an approximate elevation 
of 60 feet mean sea level, which will remove most of the TCE mass in the soil (Figures 3, 4, 5 and 
11). Once soil removal is completed, groundwater treatment will commence. Source removal via 
excavation and  the  treatment of dissolved phase groundwater plume will  significantly  reduce 
TCE beneath  the Site over  the next 1  to 3 years. The anticipated  remedial  time  frame  for  the 
selected  cleanup  action  alternative  is  3  years,  with most  of  the  groundwater  plume  being 
treated before the building is occupied.  
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Building design features, such as, the construction of  one to two levels of subgrade parking and 
the operation of an active ventilation system  in the parking garage, provide some engineering 
control should any contaminated soil gas infiltrate the 4‐inch concrete floor slab. The exchange 
of air  in the parking garage  is  intended to mitigate carbon monoxide and  is helpful  in reducing 
any potential vapors  in the parking garage. Vapor barriers will be  installed  in elevator pits and 
beneath storage areas. Based on  the planned  remedial action and  redevelopment of  the Site, 
the vapor intrusion pathway is considered incomplete.  

5.6.4 Surface Water 

The  nearest  surface  water  body  to  the  Site  is  Lake  Union.  Potential  receptors  include 
recreational  users  of  the  lake  and  aquatic  organisms.  Based  on  the  analysis  of  TCE 
concentrations  in downgradient monitoring wells,  the TCE plume originating  from  the  source 
area is not expanding at the downgradient edge of the plume (MW05, MW06, and MW15). This 
suggests that groundwater containing TCE, and originating at the Site, is unlikely to discharge to 
Lake Union.  Therefore,  this  pathway  is  considered  incomplete  for  recreational  users  of  Lake 
Union and aquatic organisms. 

5.7 TERRESTRIAL ECOLOGICAL EVALUATION 

A TEE  is required by WAC 173‐340‐7940 at  locations where a release of a hazardous substance to soil 
has occurred.  The  TEE  is  intended  to  assess potential  risk  to plants  and  animals  that  live  entirely or 
primarily on affected land. A simplified TEE was required under MTCA to assess the potential ecological 
risks  posed  by  contamination  at  the  Site,  and  to  evaluate whether  a more  detailed  investigation  of 
potential ecological risk would be required. SoundEarth conducted a simplified TEE  in accordance with 
Table  749‐1  of WAC  173‐340‐900  and  the  protocols  established  in WAC  173‐340‐7492  to  assess  the 
potential ecologic risk associated with the presence of COCs at the Site.  

The  Site  qualifies  for  a  TEE  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  the  TEE 
exclusion per WAC 173‐340‐7492(2)(a)(ii) on  the basis  that  land use at  the Site and  surrounding area 
makes substantial wildlife exposure unlikely (Appendix E). The TEE considers Site area, Site land use, Site 
habitat quality,  likelihood  that  the Site will attract wildlife, and COCs occurring  in Site soil. No  further 
consideration of ecological impacts is required under MTCA. 

6.0 TECHNICAL ELEMENTS 

The  RAOs  developed  for  the  Site  were  used  to  define  the  technical  elements  for  the  screening 
evaluation and to select remedial alternatives as part of the feasibility study conducted for the Site and 
discussed  in Section 7.0. The  technical elements  include ARARs, COCs, media of concern, and cleanup 
standards. 

6.1 REMEDIAL ACTION OBJECTIVES 

RAOs are statements of the goals that a remedial alternative should achieve in order to be retained for 
further consideration as part of  the  feasibility study. The purpose of establishing RAOs  for a site  is  to 
provide  remedial alternatives  that protect human health and  the environment  (WAC 173‐340‐350).  In 
addition, RAOs are designated to: 

 Implement administrative principles for cleanup (WAC 173‐340‐130). 
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 Meet  the  requirements, procedures, and expectations  for conducting and  feasibility study 
and developing cleanup action alternatives as discussed  in WAC 173‐340‐350 through 173‐
340‐370. 

 Develop CULs  (WAC 173‐340‐700 through 173‐340‐760) and remedial alternatives that are 
protective of human health and the environment. 

In particular, RAOs must address the following threshold requirements from WAC 173‐340: 

 Protect human health and the environment. 

 Comply with CULs. 

 Comply with applicable state and federal laws. 

 Provide for compliance monitoring. 

There are two RAOs for this Site. The first RAO includes bringing the Property into compliance with the 
applicable soil and groundwater cleanup criteria  for each of  the COCs. The  final RAO  is  to bring those 
portions of the Site into compliance with soil and groundwater cleanup criteria for each of the COCs and 
obtain a Property‐specific No Further Action Determination. 

6.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS  

Under  WAC  173‐340‐350  and  173‐340‐710,  applicable  requirements  include  regulatory  cleanup 
standards,  standards  of  control,  and  other  environmental  requirements,  criteria,  or  limitations 
established under state or federal law that specifically address a contaminant, remedial action, location, 
or other circumstances at a site. 

MTCA defines relevant and appropriate requirements as: 

Those  cleanup  action  standards,  standards  of  control,  and  other  human  health  and 
environmental requirements, criteria or  limitations established under state and federal 
law  that,  while  not  legally  applicable  to  the  hazardous  substance,  cleanup  action, 
location, or other circumstances at a site, the department determines address problems 
or situations sufficiently similar  to  those encountered at  the site  that  their use  is well 
suited to the particular site. The criteria specified in WAC 173‐340‐710(3) shall be used 
to determine if a requirement is relevant and appropriate. 

Remedial actions conducted under MTCA must comply with the substantive requirements of the ARARs 
but are exempt from their procedural requirements (WAC 173‐340‐710[9]). Specifically, this exemption 
applies to state and local permitting requirements under the Washington State Water Pollution Control 
Act,  Solid Waste Management Act, Hazardous Waste Management Act, Clean Air Act,  State  Fisheries 
Code, and Shoreline Management Act. ARARs were screened to assess their applicability to the Site. The 
following table summarizes the preliminary ARARs for the Site. 

Preliminary ARARs for the Site 

Preliminary ARAR  Citation or Source 

MTCA 
Chapter 70.105 of the Revised Code of 
Washington (RCW) 
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Preliminary ARAR  Citation or Source 

MTCA Cleanup Regulation  WAC 173‐340 

Ecology, Toxics Cleanup Program – Guidance To 
Be Considered 

Guidance for Evaluating Soil Vapor Intrusion in 
Washington State: Investigation and Remedial 
Action, Review DRAFT, October 2009, Publication 
No. 09‐09‐047 

State Environmental Policy Act  RCW 43.21C 

Washington State Shoreline Management Act  RCW 90.58; WAC 173‐18, 173‐22, and 173‐27 

The Clean Water Act  33 United States Code [USC] 1251 et seq. 

Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 

42 USC 9601 et seq. and Part 300 of Title 40 of 
the Code of Federal Regulations [40 CFR 300] 

The Fish and Wildlife Coordination Act 
16 USC 661‐667e; the Act of March 10, 1934; Ch. 
55; 48 Stat. 401 

Endangered Species Act  16 USC 1531 et seq.; 50 CFR 17, 225, and 402 

Native American Graves Protection and 
Repatriation Act 

25 USC 3001 through 3013; 43 CFR 10 and 
Washington's Indian Graves and Records Law 
(RCW 27.44) 

Archaeological Resources Protection Act  16 USC 470et seq.; 43 CFR 7 

Washington Dangerous Waste Regulations  WAC 173‐303 

Solid Waste Management Act  RCW 70.95; WAC 173‐304 and 173‐351 

Occupational Safety and Health Administration 
Regulations  29 CFR Parts 1910, 1926 

Washington Department of Labor and Industries 
Regulations  WAC 296 

Water Quality Standards for Surface Waters of 
the State of Washington   RCW 90.48 and 90.54; WAC 173‐201A 

Water Quality Standards for Ground Water  WAC 173‐200 

Department of Transportation Hazardous 
Materials Regulations   40 CFR Parts 100 through 185 

Washington State Water Well Construction Act  RCW 18.104; WAC 173‐160 

City of Seattle regulations, codes, and standards 
All applicable or relevant and appropriate 
regulations, codes, and standards. 

King County regulations, codes, and standards 
All applicable or relevant and appropriate 
regulations, codes, and standards. 

 
6.3 CHEMICALS AND MEDIA OF CONCERN 

The  COCs  for  the  Site  are  those  compounds  that  were  detected  at  concentrations  exceeding  their 
respective CULs. The COCs and the media where the COCs were detected are listed below: 
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 TCE, PCE, lead, and PAHs in soil  

 TCE in groundwater 

6.4 CLEANUP STANDARDS 

The selected cleanup alternative must comply with the MTCA cleanup regulations specified in WAC 173‐
340 and with applicable state and federal laws. The CULs selected for those portions of the Site located 
within the Property boundary and for the greater Site are consistent with the RAOs, which state that the 
remedial  objective  is  to  reduce  concentrations  of  COCs  in  soil  and  groundwater  beneath  the  Site  to 
below  their  applicable  groundwater  CULs.  In  addition  to mitigating  risks  to  human  health  and  the 
environment,  achieving  the  RAOs  will  allow  Ecology  to  issue  a  Site‐wide  No  Further  Action 
determination.  The  associated  media‐specific  CULs  for  the  identified  COCs  are  summarized  in  the 
following sections.  

6.4.1 Cleanup Levels 

The  CULs  for  the media  and  COCs  are  tabulated  below,  including  the  source  of  the  cleanup 
standard.  The  proposed  CUL  for  impacted  soil  beneath  the  Property  is  the MTCA Method A 
Standard Formula Value for COCs. The proposed cleanup levels for groundwater at the Site are 
the MTCA Method A CULs for Unrestricted Land Use for COCs that have a Method A CUL.  

 

 
Proposed Cleanup Levels for Soil  

COC 
Cleanup Level 

(mg/kg)  Source 

TCE 
PCE 
Lead 
PAHs 
(benzo(a)pyrene) 

0.03 
0.05 
250 
0.1 

 
MTCA Method A, Unrestricted; WAC 173‐340‐740(2)(b)(i) 

 

COC = chemicals of concern        PCE = tetrachloroethene (perchloroethene) 
mg/kg =  milligrams per kilogram       TCE = trichloroethene (trichloroethylene) 
MTCA Washington State Model Toxics Control Act    WAC = Washington Administrative Code 
PAH = polycyclitic aromatic hydrocarbon 
 

Proposed Cleanup Levels for Groundwater 

COC 
Cleanup Level 

(µg/L)  Source 

TCE  5  MTCA Method A, Table Value; WAC 173‐340‐720(3)(b)(i) 

µg/L = micrograms per liter        TCE = trichloroethene (trichloroethylene)     
COC = chemicals of concern        WAC = Washington Administrative Code 
MTCA Washington State Model Toxics Control Act 
 

 
6.4.2 Points of Compliance 

The point of compliance is the location where the enforcement limits that are set in accordance 

with WAC 173‐200‐050 will be measured and  cannot be exceeded  (WAC 173‐200‐060). Once 
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the  CULs  have  been  attained  at  the  defined  points  of  compliance,  the  impacts  present 
beneath the Site will no longer be considered a threat to human health or the environment.  

6.4.2.1 Point of Compliance for Soil 

In  accordance  with WAC  173‐340‐740  (6)  (b‐d),  the  point  of  compliance  for  direct  contact 
exposure  is  throughout  the  Property  from  the  ground  surface  to  15  feet  bgs,  which  is  a 
reasonable  estimate  of  the  depth  of  soil  that  could  be  excavated  and  distributed  at  the  soil 
surface as a  result of development activities. All soil containing concentrations of COCs above 
the MTCA Method A CULs will be over‐excavated and removed from the Property. 

6.4.2.2 Point of Compliance for Groundwater  

In  accordance  with  WAC  173‐340‐720(8)(a)(b),  the  point  of  compliance  for  groundwater  is 
defined as the uppermost  level of the saturated zone extending vertically to the  lowest depth 
that potentially could be impacted by the COCs throughout the Site. 

7.0 FEASIBILITY STUDY 

The  purpose  of  this RI/FS Report  is  to  develop  and  evaluate  cleanup  action  alternatives  to  facilitate 
selection of a final cleanup action at the Site in accordance with WAC 173‐340‐350(8). A feasibility study 
includes  the  development,  screening,  and  evaluation  process  for  numerous  remedial  alternatives. 
Because Site‐specific conditions preclude the  implementation of many potential remedial components, 
a more focused evaluation was prepared  including only those alternatives that are  implementable and 
capable of achieving the remediation objectives. 

The feasibility study  is used to screen cleanup alternatives and eliminate those that are not technically 
possible,  those with  costs  that are disproportionate under WAC 173‐340‐360(3)(e), or  those  that will 
substantially  affect  the  future  planned  redevelopment  at  the  Property.  Based  on  the  screening,  the 
feasibility study presented below evaluates the most practicable remedial alternative to recommend a 
cleanup action for the Site in conformance with WAC 173‐340‐360 through 173‐340‐390. 

7.1 IDENTIFICATION AND EVALUATION OF TECHNOLOGIES 

Remedial components (technologies) were evaluated with respect to the degree to which they comply 
with the cleanup requirements set forth in MTCA. According to MTCA, a cleanup alternative must satisfy 
all of the following threshold criteria as specified in WAC 173‐340‐360(2): 

 Protect human health and the environment. 

 Comply with cleanup standards. 

 Comply with applicable state and federal laws. 

 Provide for compliance monitoring. 

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

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

 Use permanent solutions to the maximum extent practicable. 

 Provide for a reasonable restoration time frame. 
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 Consider public concerns on the proposed cleanup action alternative. 

Using the above criteria, several remedial technologies were evaluated and screened for effectiveness, 
implementability, and  relative cost  to produce a short  list  for  further  inclusion  in  the development of 
alternatives. Table 7 summarizes the remedial component screening process. The remedial components 
that passed the screening process include the following: 

 Monitored Natural Attenuation. Monitored natural attenuation refers to the methods used 
to  evaluate  whether  natural  attenuation  processes  are  effectively  remediating  a 
contaminant plume, and  if so, at what rate. Contaminants released  to  the environment  in 
concentrations  that pose risks  to human health or  the environment are subject  to natural 
degradation  processes  such  as  volatilization,  diffusion,  biotic  and  abiotic  reactions,  and 
dilution.  These  naturally  occurring  attenuation  processes  are  distinguished  from  an 
engineered remedy employed to increase the rate of remediation above the rate observed 
through  these  “natural”  processes.  In many  cases,  natural  attenuation  is  the most  cost 
effective means for achieving cleanup levels.  

Monitored natural attenuation is retained as a complimentary remedial component to other 
engineered remedial components rather than as a stand‐alone or sole remedial component 
to  be  consistent  with  the  expectations  for  natural  attenuation  stipulated  under MTCA. 
Under MTCA, monitored natural attenuation can be considered an active remedial measure 
if Site conditions conform to the expectations listed in WAC 173‐340‐370(7), as follows: 

 Source  control  (including  removal  and/or  treatment of hazardous  substances) 
has been conducted to the maximum extent practicable. 

 Leaving contaminants in place during the restoration time frame does not pose 
an unacceptable threat to human health or the environment. 

 There  is  evidence  that  natural  biodegradation  or  chemical  degradation  is 
occurring and will continue to occur at a reasonable rate at the Site. 

 Appropriate monitoring requirements are conducted to ensure that the natural 
attenuation process is taking place and that human health and the environment 
are protected. 

 Passive Vapor Barrier. Passive vapor barriers are materials  that exhibit very  low gas  flow 
permeability and that can prevent the intrusion of vapor‐phase VOCs into the interior of the 
building. This  technology was  retained  for use with groundwater  remedies  that will  likely 
reduce  groundwater  concentrations  below  the  vapor  intrusion  screening  level  before 
building occupancy.  

 Permeable Reactive Barrier. A permeable reactive barrier  is an  in situ engineering control 
designed  to  passively  treat  contaminated  groundwater.  Groundwater  flows  through  a 
permeable  reactive  barrier  wall  containing  a mixture  of  zero‐valent  iron  and  sand  and 
gravel. The zero‐valent facilitates the reduction (dechlorination) of chlorinated compounds 
dissolved  in  the groundwater. This  technology was  retained  for  further evaluation  for  the 
passive treatment of the dissolved‐phase plume.  

 Pump and Treat. Pump and treat  is a proven technology for the remediation of dissolved‐
phase COCs. A pump and  treat  remediation system  includes groundwater extraction wells 
with submersible pumps and an aboveground treatment technology such as air‐stripping or 
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granular  activated  carbon.  The  groundwater  is  extracted,  treated,  and  discharged  to  the 
sanitary sewer. 

 In  Situ  Chemical  Oxidation  with  Permanganate.  Permanganate  has  proven  to  be  an 
effective chemical oxidant for the treatment of chlorinated solvents (PCE, TCE, cis‐1,2‐DCE, 
and vinyl chloride)  in soil and groundwater. A solution of permanganate as a salt of either 
potassium  or  sodium  is  injected  into  the  groundwater  to  chemically  oxidize  these  
target COCs. 

 Excavation  and  Land  Disposal  of  Contaminated  Soil  (Source  Removal).  This  method 
involves over‐excavation of contaminated soil to remove a significant portion of the ongoing 
source of COCs to the groundwater (Figures 10 and 11). Land disposal is the act of removing 
contaminated  soil  from an uncontrolled  condition and placing  it  in a  controlled  condition 
where  it  will  produce  fewer  adverse  environmental  impacts.  A  controlled  condition 
generally refers to engineered landfills that feature low permeability liners, witness systems, 
and  leachate  collection  systems  to  prevent  the  disposed  soil  from  leaching  into  the 
environment  and  mitigate  future  liability  associated  with  the  contamination.  Source 
excavation is common to all the remedial alternatives. 

7.2 EVALUATION OF CLEANUP ALTERNATIVES 

This  section  presents  the  criteria  used  to  evaluate  the  potentially  feasible  cleanup  alternatives with 
respect to the RAOs established for the Site. Remedial components were  identified  in accordance with 
the  requirements  set  forth  in  MTCA  under  WAC  173‐340‐350(8)(b)  and  the  focused  screening  of 
potential remedial components using the requirements and procedures for selecting cleanup actions as 
set  forth  in  MTCA  under  WAC  173‐340‐360(2)(a)(b).  The  criteria  used  to  evaluate  and  compare 
applicable cleanup alternatives were derived from WAC 173‐340‐360(3)(f) and include the following: 

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

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

  Effectiveness  over  the  long  term.  The  degree  of  certainty  that  the  alternative  will  be 
successful, the reliability of the alternative during the period of time over which hazardous 
substances  are  expected  to  remain  on  the  Site,  and  the  magnitude  of  residual  risk 
associated  with  the  contaminated  soil  and/or  groundwater  components.  The  following 
types of cleanup action components, presented in descending order, may be used as a guide 
when  assessing  the  relative  degree  of  long‐term  effectiveness  of  the  chosen  alternative: 
reuse or recycling; destruction or detoxification;  immobilization or solidification; on‐Site or 
off‐Site  disposal  in  an  engineered,  lined,  and  monitored  facility;  on‐Site  isolation  or 
containment with attendant engineering controls; and institutional controls and monitoring. 
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 Management of short‐term risks. The risk to human health and the environment associated 
with  the alternative during  its  construction and  implementation, and  the effectiveness of 
measures that will be taken to manage such risks.  

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

 Consideration of public concerns. Consideration of public concerns  is mandated under the 
MTCA cleanup regulation for an Ecology‐led or potentially  liable person‐led cleanup action 
under an Agreed Order or Consent Decree. This is typically implemented by Ecology through 
a  mandatory  public  review  and  comment  period  on  a  proposed  cleanup  action  plan. 
Because  this public review and comment process  is not  implemented by  the private party 
responsible  for  the  cleanup  under  the  VCP  and  because  this  RI/FS  Report was  prepared 
within the purview of the VCP, public concerns regarding cleanup actions for this Site were 
not evaluated in this document. 

7.3 FOCUSED EVALUATION OF CLEANUP ALTERNATIVES 

The  focused  evaluation  of  cleanup  alternatives  considered  the  practicable  remedial  components 
confirmed to be effective at treating COCs in the affected media of concern. SoundEarth also considered 
whether  Site‐specific  constraints would preclude  application of  a  remediation  technology due  to  the 
creation of a greater risk to human health and/or the environment, or that such constraints could result 
in  the  remedial  technology  being  technically  or  administratively  infeasible  to  implement.  A  detailed 
description of the three cleanup alternatives that were retained for additional consideration is provided 
below.  

Three  cleanup  alternatives  have  been  developed  and  are  comprised  of  various  combinations  of  the 
remedial components retained  from the component screening step. Common to all alternatives  is the 
over‐excavation and off‐Site land disposal of source‐zone soil exceeding the CULs. The alternatives differ 
only in the type of treatment employed to remediate groundwater beneath the ROW and the Property.  

The  three  alternatives, which  are  described  in more  detail  in  the  following  subsections,  include  the 
following: 

 Cleanup  Action  Alternative  1,  Excavation  of  Soil  with  In  Situ  Chemical  Oxidation  of 
Groundwater by Permanganate 

 Cleanup  Action  Alternative  2,  Excavation  of  Soil with Groundwater  Treatment  by  a  Zero 
Valent Iron Permeable Reactive Barrier 

 Cleanup Action Alternative 3, Excavation of Soil with a Groundwater Pump and Treat System 

7.3.1 Common Components and Basic Assumptions 

Due  to  the nature of  the  redevelopment plan,  the  following elements are common among all 
three cleanup alternatives.  

Redevelopment  Excavation.  Redevelopment  of  the  Site  will  require  lot‐line  to  lot‐line 
excavation of both  the North Block and South Block  to depths of approximately 10  to 20  feet 
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bgs, which will remove a large portion of TCE mass in the soil. Approximately 1,300 tons of TCE‐
impacted soil is estimated to be removed as part of the redevelopment excavation. 

Demolition.  Because  the  remediation  activities  will  be  conducted  as  part  of  a  larger 
redevelopment  project,  the  alternatives  discussed  below  assume  that  all  buildings  on  the 
Property will be demolished before implementing the cleanup action. The costs associated with 
the demolition are not included in the cost estimates provided in this RI/FS Report.  

Remedial Excavation. The costs for each alternative include the removal and disposal of all soil 
within the Remedial Excavation Area (Figures 10 and 11). Investigations to date indicate the TCE 
source  is  confined  to  the  central  portion  of  North  Block.  Four  smaller  spot  excavations will 
remove  soil  impacted with  benzo(a)pyrene,  lead,  and  potential  petroleum  impacts  near  the 
former USTs.  

The  depth  of  the  large  Remedial  Excavation  Area  is  approximately  10  to  6  feet  below  the 
redevelopment excavation elevation  (60  feet asl). Based on  the estimated depth of  individual 
areas,  the volume of  soil within  the Remedial Excavation Area would be approximately 2,500 
tons.  Soil would  be  excavated  directly  loaded  into  trucks  for  off‐Property  land  disposal  at  a 
permitted Subtitle D landfill.  

Vapor  Intrusion  Mitigation.  Each  alternative  includes  the  construction  of  a  below‐ground 
concrete parking garage structure with an associated venting system. The garage venting system 
would be designed  to adequately  increase  the air exchange  rate  if vapor  intrusion mitigation 
measures  are  required  in  the  future.  The  removal  of  the  source  area  via  excavation,  the 
substantial thickness of the proposed foundation, and the below‐ground structure and venting 
system would mitigate  the  potential  for  intrusion  and/or  collection  of  unsafe  levels  of  COC 
vapors  into  the parking  garage  and  above‐grade building.  In  addition,  an  impermeable  vapor 
barrier will extend over the Site for treatment alternatives that do not immediately address site‐
wide groundwater contamination to act as a permanent barrier to contaminant migration. 

Monitored natural attenuation of  residual COCs  in groundwater  located within and beyond 
the  active  treatment  area.  Monitored  natural  attenuation  is  retained  as  a  complimentary 
remedial component to other engineered remedial components rather than as a stand‐alone or 
sole remedial component. In accordance with WAC 173‐340‐370, monitored natural attenuation 
is  an  appropriate  supplement  to  the  active  treatment  approach  for  the  following  reasons: 
source  control  (excavation)  will  be  conducted  to  the  maximum  extent  practicable  and  the 
concentrations and  locations of  the  contaminated groundwater do not pose an unacceptable 
risk to human health or the environment.  

7.3.2 Cleanup Action Alternative 1, Excavation of Soil with In Situ Chemical Oxidation of 
Groundwater by Permanganate 

Cleanup Action Alternative 1 includes elements discussed above in 7.3.1, and the injection of a 
chemical oxidant to address groundwater contamination beneath the Site and the ROW. Figure 
12 provide an illustration of the conceptual implementation of this cleanup action alternative.  

A  chemical  injection will  be  completed  once  the  existing  buildings  have  been  demolished. A 
potassium  permanganate  solution  will  be  injected  into  approximately  59  temporary  wells. 
Approximately  1,000  gallons will  be  injected  into  each  temporary  injection well. Mixing  and 
injecting will be accomplished by a temporary injection system.  
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The ISCO pilot test indicated that the permanganate solution could be injected at a flow rate of 
5 gallons per minute (gpm) per well. The injection system would be capable of injecting into 10 
wells at once  (50 gpm total). At  this rate, approximately 7 working days would be required to 
inject the design volume of 59,000 gallons of permanganate solution. Confirmation groundwater 
samples will  be  used  to  demonstrate  that  the  remediation  objectives were  attained  at  the 
conclusion  of  remediation.  Included  in  this  alternative  is  a  second  contingency  injection  if 
additional reduction in groundwater concentrations is required. 

Key assumptions for this cleanup action include the following: 

 All permits associated with the redevelopment excavation and site redevelopment 
activities are a development related cost. 

 An  underground  injection  control  registration will  be  submitted  to  Ecology.  UST 
decommissioning  activities  will  be  overseen  by  a  certified  professional  with  site 
assessor/decommissioner certifications. The necessary closure  reports will be  filed 
with Ecology. 

 All  monitoring  wells  within  the  redevelopment  excavation  boundary  will  be 
decommissioned.  

 Approximately 2,500 tons of contaminated soil will be over‐excavated and disposed 
of at a Subtitle D landfill.  

 Injection of potassium permanganate into approximately 59 injection wells.  

 Temporary  injection wells will  be  installed  by  the  drilling  contractor  in  12  days; 
injection field activities require 7 days; and well decommissioning requires 3 days. 

 Access will be provided by  the City of Seattle  for  injection well  installation  in  the 
ROW. 

 Permitting associated with  the permanganate  injection, such as sidewalk and  lane 
closures  fees  and  ROW  permit  fees,  are  included  in  the  cost  estimate  for  this 
alternative.  

 Construction of a temporary chemical injection system. 

 Installation  of  below‐grade  manifolds  and  piping  access  for  future  contingency 
permanganate injection. 

 A second contingency injection may occur for groundwater polishing. Groundwater 
will  be  monitored  for  COCs,  manganese,  and  the  following  monitored  natural 
attenuation parameters: pH, dissolved oxygen, and oxidation‐reduction potential.  

 Groundwater will be monitored quarterly for 3 years.  

 Monitoring wells installed at the Site will be decommissioned at the conclusion of 3 
years  of  compliance  groundwater monitoring,  or when  points  of  compliance  are 
met. 

 The  life  cycle  for  this  alternative  is  assumed  to  be  3  years  for  the  purpose  of 
estimating  the  present  worth  cost.  This  duration  should  not  be  construed  as  a 
guaranteed remediation time frame. 
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The present worth  cost estimate  to  implement Cleanup Action Alternative 1, assuming a  real 
discount rate of 0.0 percent and a  life cycle of 3 years,  is approximately $1,237,350  (Table 8). 
This  cost  is  a  feasibility  level  cost  and  should  not  be  considered  a  design  cost  estimate  or 
guaranteed cost. 

7.3.3 Cleanup Action Alternative 2, Excavation of Soil with Groundwater Treatment by a 
Zero Valent Iron Permeable Reactive Barrier 

Cleanup Action Alternative 2 involves the elements discussed above in 7.3.1 and the installation 
of a zero valent iron permeable reactive barrier to passively reduce the chlorinated VOCs. As the 
dissolved  COCs  pass  through  the  permeable  reactive  barrier,  the  zero  valent  iron  chemically 
reduces  the  TCE  to  non‐toxic  ethane,  which  is  easily  biodegraded.  Figure  13  provides  an 
illustration of the conceptual implementation of this cleanup action alternative.  

Installation of the permeable reactive barrier involves using a large diameter auger to drill 4 foot 
diameter  boring.  A mixture  of  zero  valent  iron  sand  and  gravel  would  be  emplaced  in  the 
saturated  zone  of  the  borings.  Approximately  50  borings  would  be  installed  to  create  one 
continuous  permeable  reactive  barrier.  Confirmation  groundwater  samples  will  be  used  to 
demonstrate  that  the  remediation  objectives  were  attained  at  the  presumed  conclusion  of 
remediation. 

Key assumptions for this cleanup action include the following: 

 All  permits  associated  with  the  construction  excavation  and  site  redevelopment 
activities are a development related cost. 

 All  monitoring  wells  within  the  construction  excavation  boundary  will  be 
decommissioned.  

 UST decommissioning activities will be overseen by a certified professional with a 
site assessor certification. The necessary closure reports will be filed with Ecology. 

 Approximately 2,500 tons of contaminated soil will be excavated and disposed of at 
a Subtitle D landfill.  

 The installation of a horizontal and vertical impermeable vapor barrier beneath the 
proposed buildings.  

 Installation of 50  large diameter borings and emplacement of permeable  reactive 
barrier media. 

 Quarterly groundwater monitoring and reporting for 6 years.  

 The  life  cycle  for  this  alternative  is  assumed  to  be  6  years  for  the  purpose  of 
estimating  the  present  worth  cost.  This  duration  should  not  be  construed  as  a 
guaranteed remediation time frame. 

The present worth  cost estimate  to  implement Cleanup Action Alternative 2, assuming a  real 
discount rate of 0.6 percent and a  life cycle of 6 years,  is approximately $2,616,400  (Table 9). 
This  cost  is  a  feasibility  level  cost  and  should  not  be  considered  a  design  cost  estimate  or 
guaranteed cost. 
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7.3.4 Cleanup Action Alternative 3, Excavation of Soil with a Groundwater Pump and Treat 
System 

Cleanup Action Alternative 3 involves the elements discussed above in 7.3.1 and the installation 
of  a  groundwater  pump  and  treat  system  to  remediate  COCs  beneath  the  Property  and  the 
ROW. Figure 14 provides a conceptual  illustration of how this cleanup action alternative might 
be implemented. 

Implementation of the pump and treat remediation system  involves the  installation of vertical 
wells on the foremost edge of the contaminated groundwater plume. Submersible pumps would 
be installed in the wells to capture the groundwater plume. The groundwater would be pumped 
to an aboveground treatment system and be treated with activated carbon or air stripping. The 
treated water would then be discharged to the sanitary sewer.  

Installation  of  five  extraction  wells  was  assumed  to  provide  an  adequate  capture  zone. 
Subsurface piping will extend  from  a  remediation equipment  enclosure  located on  the  lower 
level of the parking garage to each extraction well. Confirmation groundwater samples will be 
used  to  demonstrate  that  the  remediation  objectives  were  attained  at  the  conclusion  of 
remediation.  

Key assumptions for this cleanup action include the following: 

 All  permits  associated  with  the  construction  excavation  and  Site  redevelopment 
activities are a development related cost. 

 Access will be provided by  the City of Seattle  for  the  installation of  the extraction 
wells and subsurface piping in the ROW. 

 Permitting associated with  the  installation of  the pump and  treat  system,  such as 
sidewalk  and  lane  closures  fees  and  ROW  permit  fees,  are  included  in  the  cost 
estimate for this alternative.  

 All  monitoring  wells  within  the  construction  excavation  boundary  will  be 
decommissioned.  

 UST decommissioning activities will be overseen by a certified professional with a 
site assessor certification. The necessary closure reports will be filed with Ecology. 

 Approximately 2,500 tons of contaminated soil will be excavated and disposed of at 
a Subtitle D landfill. 

 The installation of a horizontal and vertical impermeable vapor barrier beneath the 
proposed buildings.  

 Installation  of  five  groundwater  extraction  wells,  remediation  equipment,  and 
subsurface piping.  

 Operation of the pump and treat system for 10 years.  

 Rental of two parking spots in the redevelopment parking garage for the placement 
of the remediation equipment enclosure for 10 years. 

 Quarterly groundwater monitoring and reporting for 10 years, one of which will be 
completed after the system has been turned off.  
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 If  necessary,  the  emissions  from  the  extracted  soil  vapors  will  be  modeled  to 
determine whether  an  air  discharge  permit  from  Puget  Sound  Clean  Air  Agency 
and/or pretreatment of the vapor generated will be necessary.  

 Once compliance groundwater monitoring is complete, the pump and treat system, 
remediation wells, and groundwater monitoring wells will be decommissioned.  

 The  life  cycle  for  this  alternative  is  assumed  to  be  10  years  for  the  purpose  of 
estimating  the  present  worth  cost.  This  duration  should  not  be  construed  as  a 
guaranteed remediation time frame. 

The present worth  cost estimate  to  implement Cleanup Action Alternative 3, assuming a  real 
discount rate of 1.1 percent and a life cycle of 10 years, is approximately $2,608,210 (Table 10). 
This  cost  is  a  feasibility  level  cost  and  should  not  be  considered  a  design  cost  estimate  or 
guaranteed cost. 

 

7.4 COMPARISON OF CLEANUP ACTION ALTERNATIVES 

A summary of the evaluation of the cleanup action alternatives using the MTCA evaluation criteria (WAC 
173‐340‐360[3][f]) is presented below (Table 11):  

 Protectiveness.  All  of  the  cleanup  action  alternatives  provide  a  similar  measure  of 
protectiveness  for human health and environment as a  result of  source  removal. Cleanup 
Action Alternatives 1 and 2 rely on an in situ technique to destroy the COCs in groundwater 
and saturated zone soil, whereas Cleanup Action Alternative 3 physically removes the COCs 
from groundwater. Cleanup Action Alternative 1 destroys the COCs in a shorter time frame 
than Alternative 2.  

 Permanence.  All  of  the  cleanup  action  alternatives  provide  a  permanent  solution  in  the 
reduction  of  toxicity,  mobility,  and  volume  of  COCs  through  both  chemical  or  physical 
means.  Cleanup  Action  Alternative  1  would  actively  address  COCs  in  groundwater  and 
saturated zone soil by chemically oxidization. Cleanup Alternative 1 would actively destroy 
COCs in groundwater and saturated zone soil. Cleanup Action Alternative 2 would passively 
reduce COCs as groundwater flows through the permeable reactive barrier. Cleanup Action 
Alternative 1 would physically remove COC impacted groundwater. 

 Effectiveness  over  the  Long  Term.  The  long‐term  effectiveness  of  Cleanup  Action 
Alternative 1    is  slightly more  than  that of Cleanup Action Alternatives 2  and 3. Cleanup 
Action  Alternative  1  chemically  oxidizes  COCs.  Cleanup  Action  Alternative  2  chemically 
reduces COCs, but  is  limited by the rate of groundwater flow. Cleanup Action Alternative 3 
physically removes COCs from the subsurface. Cleanup Action Alternatives 2 and 3 may be 
limited  by  the  COCs  rate  of  diffusion  from  contaminated media,  but  physically  removes 
COCs from the subsurface.  

 Management  of  Short‐Term  Risks.  The  short‐term  risks  are  similar  for  all  three  cleanup 
action alternatives. All cleanup action alternatives present short‐term risks associated with 
the  installation of  remediation wells and/or  infrastructure within a busy ROW with many 
utilities.  Additionally,  Cleanup  Action  Alternative  1  presents  the  risk  of  exposure  to  a 
powerful  chemical oxidant and Cleanup Action Alternative 3 has  risks  inherent  to using a 
large diameter auger to install the permeable reactive barrier. 
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 Technical  and  Administrative  Implementability.  Cleanup  Action  Alternative  1  scores  the 
highest because  it  is the most readily  implementable, and does not  involve the  installation 
of  subsurface  infrastructure. Cleanup Action Alternatives 2  and 3  score  lower due  to  the 
complexities associated with permitting and  installing 4‐foot‐diameter borings, or a  semi‐
permanent infrastructure.  

As  indicated  in  Table  11, when  equal weighting  factors  are  used  for  each  of  the  evaluation  criteria, 
Cleanup Action Alternative  1  scored  the  highest  (7.0).  Cleanup Action Alternatives  2  and  3  achieved 
lower  ranking scores, 6.1 and 5.4, respectively.  

7.5 DISPROPORTIONATE COST ANALYSIS 

The purpose of a disproportionate cost analysis (DCA) is to facilitate selection of the cleanup alternative 
providing  the highest degree of permanence  to  the maximum  extent practicable. The DCA  considers 
Cleanup Action Alternatives 1 through 3. Costs are considered disproportionate if the incremental costs 
of one alternative versus a  less expensive alternative exceed  the  incremental benefit achieved by  the 
more expensive alternative. The results of  the DCA  indicate  that Cleanup Action Alternative 1 has  the 
lowest cost‐to‐benefit ratio and ranks the highest using the evaluation criteria.  

7.5.1 Cleanup Action Alternative Cost Estimating 

 Capital Costs. These costs  include expenditures for equipment,  labor, and material 
necessary  to  implement  a  remedial  action.  Indirect  costs  may  be  incurred  for 
engineering,  financial,  or  other  services  not  directly  involved with  installation  of 
remedial alternatives but necessary for completion of this activity.  

 Operation  and Maintenance Costs. Operation  and maintenance  (O&M)  costs  are 
post‐construction  costs  necessary  to  provide  effective  implementation  of  the 
alternative.  Such  costs  may  include,  but  are  not  limited  to,  operating  labor; 
maintenance  materials  and  labor;  disposal  of  residues;  and  administrative, 
insurance, and licensing costs.  

 Monitoring  Costs.  These  costs  are  incurred  from monitoring  activities  associated 
with  remedial  activities.  Cost  items  may  include  sampling  labor,  laboratory, 
analyses, and report preparation.  

 Present Worth Analysis.  Present worth  analysis  provides  a method  of  evaluating 
and comparing costs that occur over different time periods by discounting all future 
expenditures  to  the present year. The present worth cost or value  represents  the 
amount of money which,  if  invested  in year 0 and disbursed as needed, would be 
sufficient to cover all costs associated with a remedial alternative. The assumptions 
necessary to derive a present worth cost are inflation rate, discount rate, and period 
of  performance.  A  discount  rate, which  is  similar  to  an  interest  rate,  is  used  to 
account  for  the  time value of money. EPA policy on  the use of discount  rates  for 
DCA  cost  analyses  are  stated  in  the  preamble  to  the National Oil  and Hazardous 
Substances Pollution Contingency Plan  (NCP) published at  the Federal Register  (55 
FR 8722) and in Office of Solid Waste and Emergency Response Directive 9355.3‐20 
titled Revisions to OMB Circular A‐94 on Guidelines and Discount Rates for Benefit‐
Cost Analysis. Based on  the NCP and  this directive, a discount  rate of 1 percent  is 
recommended  in  developing  present  value  cost  estimates  for  remedial  action 
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alternatives  during  the  DCA.  This  specified  rate  of  1  percent  represents  a  “real” 
discount  rate  in  that  it  approximates  the marginal  pretax  rate  of  return  on  an 
average  investment  in the private sector  in recent years and has been adjusted to 
eliminate  the effect of expected  inflation.  For  this DCA,  a more  conservative  real 
discount rate was selected based on the December 2012 revisions to Appendix C of 
the U.S. Office of Management and Budget (OMB) Circular A‐94. The real discount 
rates used to estimate the present worth of annual operating costs are based on the 
estimated  restoration  time  frame  (life  cycle)  for  each  alternative  and  are 
extrapolated from the referenced OMB Circular, which is published annually. 

Because  it  is assumed that all capital costs are  incurred  in year 0, the present worth analysis  is 
performed only on annual O&M and groundwater monitoring costs. The total present worth for 
a given alternative is equal to the sum of the capital costs and the present worth of annual O&M 
and monitoring costs over the anticipated life cycle of the alternative.  

Using these criteria, the present worth costs of Cleanup Alternatives 1 through 3 are as follows: 

 Cleanup Action Alternative 1, $1,237,350 (Table 8) 

 Cleanup Action Alternative 2, $2,616,400 (Table 9) 

 Cleanup Action Alternative 3, $2,608,210 (Table 10) 

As  indicated  above,  the  cost  of  Cleanup  Action  Alternative  1  less  than  Cleanup  Action 
Alternatives 2 and 3. The ranking score for Cleanup Action Alternative 1 is also higher than that 
of  the competing alternatives. Chart 1 plots  the  relative cost and  ranking  scores, and Chart 2 
plots the cost–to‐benefit ratios for the three alternatives  in order to  illustrate the relative cost 
and benefits afforded by each alternative. The charts clearly demonstrate that Cleanup Action 
Alternative 1 exhibits the lowest cost‐to‐benefit ratio. 

7.6 RECOMMENDED CLEANUP ACTION ALTERNATIVE 

After  performing  the  comparative  analysis  and  ranking  of  alternatives  in  accordance with  the MTCA 
evaluation  criteria,  Cleanup  Action  Alternative  1  is  the  recommended  alternative.  Cleanup  Action 
Alternative 1 entails the over excavation of source area soil and chemical oxidant  injection to address 
residual  groundwater  contamination  beneath  the  Site  and  the  ROW.  This  combination  of  remedial 
methods  is  the  recommended  alternative because  it  achieves  the RAOs, meets  the  requirements  set 
forth  in WAC  173‐340‐360(3)  and WAC  173‐340‐370,  and  is  the most  favorable with  respect  to  the 
established  evaluation  and  ranking  criteria.  Cleanup  Alternative  1  also  exhibits  the  lowest  cost‐to‐
benefit ratio compared to the comparative alternatives. 
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9.0 LIMITATIONS 

The services, findings, and conclusions described 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  Site  not  sampled.  No  other  warranty, 
expressed or implied, is made. These services were performed consistent with our agreement with our 
client. This report is solely for the use and information of our client unless otherwise noted. Any reliance 
on this report by a third party is at such party’s sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when services were 
performed  and  are  intended  only  for  the  client,  purposes,  locations,  time  frames,  and  project 
parameters  indicated. SoundEarth  is not  responsible  for  the  impacts of any changes  in environmental 
standards,  practices,  or  regulations  subsequent  to  performance  of  services.  SoundEarth  does  not 
warrant the accuracy of information supplied by others, or the use of segregated portions of this report. 
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Table 1

Summary of Soil Analytical Results for VOCs

Avtech Property

3400 Wallingford Avenue North

 Seattle, Washington

DRAFT

Vinyl Chloride(1) 1,1‐Dichloroethene(1)
trans‐1,2‐

Dichloroethene(1)
cis‐1,2‐

Dichloroethene(1)
Carbon 

tetrachloride(1) Benzene(1) Trichloroethene(1) Toluene(1) Tetrachloroethene(1) Ethylbenzene(1) Total Xylenes(1)

P01 P01‐04 01/04/12 SoundEarth 4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

P02 P02‐1.5 01/04/12 SoundEarth 1.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

P04‐08 01/04/12 SoundEarth 8 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.02 ‐‐ <0.02 ‐‐ <0.02 <0.06

P04‐15 01/04/12 SoundEarth 15 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.02 ‐‐ <0.02 ‐‐ <0.02 <0.06

P05 P05‐08 01/04/12 SoundEarth 8 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.02 ‐‐ <0.02 ‐‐ <0.02 <0.06

P06 P06‐08 01/04/12 SoundEarth 8 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.02 ‐‐ <0.02 ‐‐ <0.02 <0.06

P07 P07‐02 01/05/12 SoundEarth 2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.051 <0.2

P09 P09‐02 01/05/12 SoundEarth 2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

P10‐04 01/05/12 SoundEarth 4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

P11 P11‐04 01/05/12 SoundEarth 4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

P13 P13‐02 01/05/12 SoundEarth 2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

P14 P14‐06 04/26/12 SoundEarth 6 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

P15 P15‐02 04/26/12 SoundEarth 2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

B01 B01‐13 01/10/12 SoundEarth 13 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

B03 B03‐10 01/10/12 SoundEarth 10 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

B06 B06‐20 01/11/12 SoundEarth 20 <0.05ht <0.05ht <0.05ht <0.05ht <0.05ht <0.03 <0.05ht <0.05ht <0.025 <0.05ht <0.2ht

B06 B06‐35 01/11/12 SoundEarth 35 <0.05ht <0.05ht <0.05ht <0.05ht <0.05ht <0.03 0.046 <0.05 <0.025 <0.05ht <0.2ht

B12 B12‐35 04/23/12 SoundEarth 35 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

B14 B14‐20 04/24/12 SoundEarth 20 <0.05 <0.05 <0.05 0.47 <0.05 <0.03 2.8 <0.05 0.83 <0.05 <0.2

B14 B14‐25 04/24/12 SoundEarth 25 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

B16 B16‐30 04/25/12 SoundEarth 30 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

B18 B18‐30 04/26/12 SoundEarth 30 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

B18 B18‐35 04/26/12 SoundEarth 35 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 0.032 <0.05 <0.025 <0.05 <0.2

B18 B18‐45 04/26/12 SoundEarth 45 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

B19 B19‐35 04/27/12 SoundEarth 35 <0.05 <0.05 <0.05 <0.05 <0.05 <0.03 <0.03 <0.05 <0.025 <0.05 <0.2

B101 B101‐07 12/21/12 SoundEarth 7 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B101‐15 12/21/12 SoundEarth 15 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B101‐23 12/21/12 SoundEarth 23 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B101‐28 12/21/12 SoundEarth 28 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B101‐34 12/21/12 SoundEarth 34 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B102 B102‐10 12/21/12 SoundEarth 10 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B102‐15 12/21/12 SoundEarth 15 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B102‐20 12/21/12 SoundEarth 20 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B102‐25 12/21/12 SoundEarth 25 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B102‐30 12/21/12 SoundEarth 30 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B102‐35 12/21/12 SoundEarth 35 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B103 B103‐07 01/02/13 SoundEarth 7 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B103‐11 01/02/13 SoundEarth 11 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B103‐16 01/02/13 SoundEarth 16 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B103‐24 01/02/13 SoundEarth 24 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B103‐35 01/02/13 SoundEarth 35 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B104 B104‐04 01/02/13 SoundEarth 4 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B104‐09 01/02/13 SoundEarth 9 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ 0.12 ‐‐ <0.025 ‐‐ ‐‐

B104‐17 01/02/13 SoundEarth 17 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B104‐22 01/02/13 SoundEarth 22 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B104‐30 01/02/13 SoundEarth 30 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

B104‐35 01/02/13 SoundEarth 35 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

NE NE NE NE NE 0.1 0.03 7 0.05 6 9

P04

P10

MTCA Method A Cleanup Level for Soil(2)

Sample Location Sample ID

Sample

Date
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Table 1

Summary of Soil Analytical Results for VOCs

Avtech Property

3400 Wallingford Avenue North

 Seattle, Washington

DRAFT

Vinyl Chloride(1) 1,1‐Dichloroethene(1)
trans‐1,2‐

Dichloroethene(1)
cis‐1,2‐

Dichloroethene(1)
Carbon 

tetrachloride(1) Benzene(1) Trichloroethene(1) Toluene(1) Tetrachloroethene(1) Ethylbenzene(1) Total Xylenes(1)Sample Location Sample ID

Sample

Date

Sampled

By

Sample 

Depth

(feet bgs)

Analytical Results (mg/kg)

P101 P101‐02 12/20/12 SoundEarth 2 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

P102 P102‐05 12/20/12 SoundEarth 5 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

P103 P103‐06 12/20/12 SoundEarth 6 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

P104 P104‐04 12/20/12 SoundEarth 4 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

P105 P105‐06 12/20/12 SoundEarth 6 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

P106 P106‐01 12/20/12 SoundEarth 1 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

P107 P107‐01 12/20/12 SoundEarth 1 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB201 SB201‐05 07/09/13 SoundEarth 5 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB201 SB201‐10 07/09/13 SoundEarth 10 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB201 SB201‐15 07/09/13 SoundEarth 15 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB201 SB201‐20 07/09/13 SoundEarth 20 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ 0.039 ‐‐ <0.025 ‐‐ ‐‐

SB204 SB204‐05 07/09/13 SoundEarth 5 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB204 SB204‐10 07/09/13 SoundEarth 10 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB204 SB204‐15 07/09/13 SoundEarth 15 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ 0.046 ‐‐ <0.025 ‐‐ ‐‐

SB204 SB204‐20 07/09/13 SoundEarth 20 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ 0.031 ‐‐ <0.025 ‐‐ ‐‐

SB203 SB203‐05 07/09/13 SoundEarth 5 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB203 SB203‐10 07/09/13 SoundEarth 10 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB203 SB203‐15 07/09/13 SoundEarth 15 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB203 SB203‐20 07/09/13 SoundEarth 20 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB202 SB202‐05 07/09/13 SoundEarth 5 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB202 SB202‐08 07/09/13 SoundEarth 8 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB205 SB205‐10 07/09/13 SoundEarth 10 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB205 SB205‐15 07/09/13 SoundEarth 15 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

SB205 SB205‐20 07/09/13 SoundEarth 20 <0.05 <0.05 <0.05 <0.05 ‐‐ ‐‐ <0.03 ‐‐ <0.025 ‐‐ ‐‐

NE NE NE NE NE 0.1 0.03 7 0.05 6 9

NOTES:

Red denotes concentrations exceeding MTCA cleanup level for soil. ‐‐ = not analyzed

Chemical analyses conducted by Friedman & Bruya, Inc., of Seattle, Washington. < = not detected at a concentration exceeding the laboratory reporting limit
(1)Analyzed by EPA Method 8260B or 8260C. bgs = below ground surface

EPA  = U.S. Environmental Protection Agency

mg/kg = milligrams per kilogram

Laboratory Notes: MTCA = Washington State Model Toxics Control Act               
htAnalysis performed outside the method‐ or client‐specified holding time requirement. NE = no MTCA Method A cleanup level established for this chemical
lcThe presence of the compound indicated is likely due to laboratory contamination. SoundEarth = SoundEarth Strategies, Inc.

VOCs = Volatile organic compounds

WAC = Washington Administrative Code

(2)MTCA Cleanup Regulation, Method A Cleanup Levels, Table 740‐1 of Section 900 of Chapter 173‐340 of the WAC, 

revised November 2007.

MTCA Method A Cleanup Level for Soil(2)
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Table 2

Summary of Soil Analytical Results for Petroleum Hydrocarbons

Avtech Property

3400 Wallingford Avenue North

 Seattle, Washington

DRAFT

GRPH(1) DRPH(2) ORPH(2) Benzene(3) Toluene(3) Ethylbenzene(3) Total Xylenes(3)

P02 P02‐1.5 01/04/12 SoundEarth 1.5 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

P03 P03‐04 01/04/12 SoundEarth 4 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

P04‐08 01/04/12 SoundEarth 8 <2 ‐‐ ‐‐ <0.02 <0.02 <0.02 <0.06

P04‐15 01/04/12 SoundEarth 15 <2 <50 <250 <0.02 <0.02 <0.02 <0.06

P05 P05‐08 01/04/12 SoundEarth 8 <2 <50 <250 <0.02 <0.02 <0.02 <0.06

P06 P06‐08 01/04/12 SoundEarth 8 <2 <50 <250 <0.02 <0.02 <0.02 <0.06

P07 P07‐02 01/05/12 SoundEarth 2 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

P08 P08‐02 01/05/12 SoundEarth 2 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

B01 B01‐03 01/10/12 SoundEarth 3 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

B02 B02‐03 01/10/12 SoundEarth 3 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

B03‐03 01/10/12 SoundEarth 3 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

B03‐10 01/10/12 SoundEarth 10 <2 <50 <250 <0.02 <0.02 <0.02 <0.06

B04 B04‐05 01/11/12 SoundEarth 5 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

B08 B08‐08 01/12/12 SoundEarth 8 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

B10 B10‐0.5 01/13/12 SoundEarth 0.5 ‐‐ <50 <250 ‐‐ ‐‐ ‐‐ ‐‐

100/30
(5) 2,000 2,000 0.03 7 6 9

NOTES:

Red denotes concentrations exceeding MTCA Method A cleanup level for soil.           < = not detected at a concentration exceeding the laboratory reporting limit

Chemical analyses conducted by Friedman & Bruya, Inc. of Seattle, Washington. ‐‐ = not analyzed
(1)Analyzed by Method NWTPH‐Gx. bgs = below ground surface
(2)Analyzed by Method NWTPH‐Dx. DRPH = diesel‐range petroleum hydrocarbon
(3)Analyzed by U.S. Environmental Protection Agency Method 8021B. GRPH = gasoline‐range hydrocarbon

mg/kg = milligrams per kilogram

MTCA = Washington State Model Toxics Control Act               
(5)30 mg/kg when benzene is present and 100 mg/kg when benzene is not present. NWPTH = Northwest Total Petroleum Hydrocarbon

ORPH = oil‐range petroleum hydrocarbon

SoundEarth = SoundEarth Strategies, Inc.

(4)MTCA Cleanup Regulation, Method A Cleanup Levels, Table 740‐1 of Section 900 of Chapter 173‐340 of the Washington 

Administrative Code, revised November 2007.

MTCA Method A Cleanup Level for Soil(4)

P04

B03

Sample 

Depth

(feet bgs)

Sample

DateSample ID

Sampled

BySample Location

Analytical Results (mg/kg)

P:\0789 AMLI Residential\0789‐004 AMLI Avtec\Technical\Tables\2013 RIFS\0789‐004‐04_SD_Tbl1‐5_Jul2013_DFER.xlsx 1 of 1



Table 3

Summary of Soil Analytical Results for RCRA Metals and Cyanide

Avtech Property

3400 Wallingford Avenue North

 Seattle, Washington

DRAFT

Chromium(1) Arsenic(1) Selenium(1) Silver(1) Cadmium(1) Barium(1) Lead(1) Cyanide(2) Mercury(3)

P01 P01‐04 01/04/12 SoundEarth 4 10.6 1.31 <1 <1 <1 29.7 1.41 ‐‐ <0.1

P02 P02‐1.5 01/04/12 SoundEarth 1.5 5.08 1.52 <1 <1 <1 13.5 1.20 ‐‐ <0.1

P07 P07‐02 01/05/12 SoundEarth 2 18.6 1.47 <1 <1 <1 44.3 172 ‐‐ <0.1

P08 P08‐02 01/05/12 SoundEarth 2 8.75 1.36 <1 <1 <1 30.1 1.51 <0.054 <0.1

P09 P09‐02 01/05/12 SoundEarth 2 15.0 3.11 <1 <1 <1 79.4 4.48 <0.053 <0.1

P10‐0.5 01/05/12 SoundEarth 0.5 16.7 7.90 <1 <1 <1 191 71.0 ‐‐ 0.28

P10‐02 01/05/12 SoundEarth 2 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.1

P12 P12‐02 01/05/12 SoundEarth 2 12.3 12.2 <1 <1 <1 161 193 ‐‐ 0.12

P13 P13‐02 01/05/12 SoundEarth 2 12.4 16.0 <1 <1 1.37 163 296 ‐‐ 0.18

B01 B01‐03 01/10/12 SoundEarth 3 9.68 <1 <1 <1 <1 43.3 1.59 ‐‐ <0.1

B02 B02‐03 01/10/12 SoundEarth 3 6.54 <1 <1 <1 <1 28.6 1.18 ‐‐ <0.1

B03 B03‐10 01/10/12 SoundEarth 10 10.6 1.55 <1 <1 <1 29.2 1.61 ‐‐ <0.1

B04 B04‐05 01/11/12 SoundEarth 5 8.66 1.25 <1 <1 <1 42.3 2.02 ‐‐ <0.1

B07 B07‐08 01/12/12 SoundEarth 8 8.10 <1 <1 <1 <1 16.4 1.31 ‐‐ <0.1

B08 B08‐08 01/12/12 SoundEarth 8 11.0 <1 <1 <1 <1 29.7 2.90 ‐‐ <0.1

2,000 20 400 400 2 16,000 250 NE 2

NOTES:

Red denotes concentrations exceeding the  MTCA Method A cleanup level for soil. < = not detected at a concentration exceeding the laboratory reporting limit

Chemical analyses conducted by Friedman & Bruya, Inc. or AmTest Inc. of Seattle, Washington. ‐‐ = not analyzed
(1)Analyzed by EPA Method 200.8. bgs = below ground surface
(2)Analyzed by Method SW846 9012m. EPA = U.S. Environmental Protection Agency
(3)Analyzed by EPA Method 1631E. mg/kg = milligrams per kilogram

MTCA = Washington State Model Toxics Control Act

NE = no MTCA Method A cleanup level established for this chemical

RCRA =  Resource Conservation and Recovery Act

SoundEarth = SoundEarth Strategies, Inc.

(4)MTCA Cleanup Regulation, Method A Cleanup Levels, Table 740‐1 of Section 900 of Chapter 173‐340 of the 

Washington Administrative Code, revised November 2007.

MTCA Method A Cleanup Level for Soil(4)

Analytical Results (mg/kg)

Sample Location Sample ID

Sample

Date

Sampled

By

Sample 

Depth

(feet bgs)

P10
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Table 4

Summary of Soil Analytical Results for PCBs

Avtech Property

3400 Wallingford Avenue North

 Seattle, Washington

DRAFT

Aroclor 

1221

Aroclor 

1232

Aroclor 

1016

Aroclor 

1242

Aroclor 

1248

Aroclor 

1254

Aroclor 

1260

P03 P03‐04 01/04/12 SoundEarth 4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

P10 P10‐0.5 01/05/12 SoundEarth 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

B02 B02‐03 01/10/12 SoundEarth 3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

NOTES:

Chemical analysis conducted by Friedman & Bruya, Inc. of Seattle, Washington. < = not detected at a concentration exceeding the laboratory reporting limit
(1)Analyzed by U.S. Environmental Protection Agency Method 8082A. bgs = below ground surface

mg/kg = milligrams per kilogram

MTCA = Washington State Model Toxics Control Act

PCBs = polychlorinated biphenyls

SoundEarth = SoundEarth Strategies, Inc.

(2)MTCA Cleanup Regulation, Method A Cleanup Levels, Table 740‐1 of Section 900 of 

Chapter 173‐340 of the Washington Administrative Code, revised November 2007.

Analytical Results(1) (mg/kg)

MTCA Method A Cleanup Level for Soil
(2)

Sample Location Sample ID

Sample

Date

Sampled

By

Sample 

Depth

(feet bgs)

1

P:\0789 AMLI Residential\0789‐004 AMLI Avtec\Technical\Tables\2013 RIFS\0789‐004‐04_SD_Tbl1‐5_Jul2013_DFER.xlsx 1 of 1



Table 5

Summary of Soil Analytical Results for PAHs

Avtech Property

3400 Wallingford Avenue North

Seattle, Washington

DRAFT

Sample 

Location Sample ID

Date 

Sampled

Sample Depth

(feet bgs)  N
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P07 P07‐02 01/05/12 2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

P10 P10‐0.5 01/05/12 0.5 0.027 0.079 <0.012 0.032 0.37 0.059 0.30 0.41 0.15 0.22 0.25 0.082 0.24 0.21 0.044 0.22

P10‐02 01/05/12 2 <0.01 <0.01 <0.01 <0.01 0.019 <0.01 0.023 0.028 0.013 0.015 0.016 <0.01 0.015 0.015 <0.01 0.013

P12 P12‐02 01/05/12 2 0.012 0.016 <0.01 <0.01 0.064 0.013 0.15 0.18 0.070 0.11 0.13 0.046 0.13 0.12 0.018 0.14

MTCA Method A Cleanup Level for Soil(1) 5 NE NE NE NE NE NE NE NC NC NC NC 0.1 NC NC NE

NOTES:

Sample results reported in mg/kg. < = not detected at a concentration exceeding the laboratory reporting limit

Red denotes concentration exceeding MTCA Method A Cleanup Level. bgs = below ground surface

Chemical analysis conducted by Friedman & Bruya, Inc. of Seattle, Washington. mg/kg = milligrams per kilogram

Analyzed by U.S. Environmental Protection Agency Method 8270D SIM. MTCA = Washington State Model Toxics Control Act

NC = toxicity equivalency factor not calculated

NE = no MTCA Method A cleanup level established for this chemical

PAH = polycyclic aromatic hydrocarbon

All measurements are micrograms per kilogram.

(1)MTCA Cleanup Regulation, 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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Table 6

Summary of Groundwater Data

Avtech Property

3400 Wallingford Avenue North

 Seattle, Washington

DRAFT

MW01 01/17/12 27.59 56.85 <50 <250 <0.35 <1 <1 <3 <0.2
pr

<1 <1 <1 <1 <1 1.58 1.43 <1 <1 <1 3.94 <1 <0.1

84.44 05/01/12 25.02 59.42 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 <1 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

01/11/13 26.25 58.19 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/25/13 24.75 59.69 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13 25.55 58.89 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW02 01/17/12 DRY ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

69.73 04/27/12 DRY ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

01/11/13 DRY ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/25/13 DRY ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13 DRY ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW03 01/17/12 DRY ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

75.48 04/27/12 31.18 44.30 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 2.2 83 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

05/08/12 31.06 44.42 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 1.9 64 <1 ‐‐ ‐‐ 1.69 1.44 <1 <1 <1 11.9 <1 <0.1

01/14/13 31.78 43.70 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 1.7 71 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/24/13 30.96 44.52 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 1.8 76 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13

MW04 01/17/12 36.70 42.77 ‐‐ ‐‐ <0.35 <1 <1 <3 <0.2pr <1 110 <1 <1 <1 18.6 <1 <1 <1 <1 4.33 <1 <0.1

79.47 04/27/12 36.09 43.38 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 170 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

01/11/13 36.44 43.03 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 85 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/24/13 35.93 43.54 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 290 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13 36.15 43.32 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 150 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW04 (Field Dup) 01/17/12 36.70 42.77 ‐‐ ‐‐ <0.35 <1 <1 <3 <0.2pr <1 120 <1 <1 <1 18.6 <1 <1 <1 <1 4.65 <1 <0.1

79.47 04/27/12 36.09 43.38 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 170 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW05 01/17/12 24.90 30.71 ‐‐ ‐‐ <0.35 <1 <1 <3 <0.2pr <1 3.3 <1 <1 <1 <1 5.31 3.55 <1 <1 22.6 <1 <0.1

55.61 05/01/12 23.40 32.21 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 1.9 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

01/14/13 24.34 31.27 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 3.3 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/24/13 22.86 32.75 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 3.0 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13 23.71 31.90 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 1.9 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW06 04/25/12 31.84 36.55 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 3.2 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

68.39 01/14/13 31.86 36.53 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 2.4 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/26/13 30.85 37.54 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 4.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/11/13 32.01 36.38 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 3.2 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW07 04/25/12 37.43 39.35 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 3.3 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

76.78 01/11/13 37.59 39.19 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 3.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/25/13 36.52 40.26 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 6.1 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/11/13 36.97 39.81 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 11 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
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MTCA Method A Cleanup Level for Groundwater(7)

Inaccessible
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Table 6

Summary of Groundwater Data

Avtech Property

3400 Wallingford Avenue North

 Seattle, Washington
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MW08 04/25/12 37.86 38.75 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 <1 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

76.61 01/11/13 37.34 39.27 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/25/13

07/10/13

MW09 05/01/12 23.19 57.98 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 2.0 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

81.17 01/14/13 24.00 57.17 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 1.5 42 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/24/13 22.87 58.30 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 24 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13 23.65 57.52 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 36 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW10 05/01/12 21.90 63.60 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 <1 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

85.50 01/11/13 22.56 62.94 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/25/13 21.49 64.01 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13 22.63 62.87 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW11 04/30/12 44.56 34.24 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 14 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

78.80 05/08/12 44.52 34.28 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 29 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

01/11/13 44.74 34.06 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 78 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/25/13 43.56 35.24 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 39 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13 43.90 34.90 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 56 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW12 04/27/12 32.81 49.02 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 14 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

81.83 01/14/13 33.30 48.53 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 5.0 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/25/13 32.76 49.07 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 5.7 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13 33.08 48.75 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 10 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW13 04/27/12 34.97 43.97 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 1.0 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

78.94 05/07/12 34.94 44.00 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 2.0 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/24/13 34.88 44.06 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 2.5 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13 35.15 43.79 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 37 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

MW14 04/30/12 29.99 54.61 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 <1 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

84.60 01/11/13 30.95 53.65 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/25/13

07/10/13 30.56 54.04 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

500 500 5 1,000 700 1,000 0.2 NE 5 5 20 160 50 5 NE NE 5 NE 15 2

Inaccessible

MTCA Method A Cleanup Level for Groundwater(7)

Inaccessible

Inaccessible
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Table 6

Summary of Groundwater Data

Avtech Property

3400 Wallingford Avenue North

 Seattle, Washington

DRAFT
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MW15 04/30/12 27.37 38.72 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 <1 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

66.09 01/14/13 27.76 38.33 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 <1 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

04/24/13 26.69 39.40 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ <0.2 <1 <1 <1 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

07/10/13

500 500 5 1,000 700 1,000 0.2 NE 5 5 20 160 50 5 NE NE 5 NE 15 2

NOTES:

Red denotes concentrations exceeding the MTCA Method A Cleanup Level. ‐‐ = not analyzed/not measured

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

µg/L = micrograms per liter
(1)Measured in feet below a fixed spot on the top of the well casing rim. cis‐1,2‐DCE = cis‐1,2‐dichloroethene
(2)Elevation datum NAVD 88, Seattle BM#2609CC 58A at 60.344' and BM#2609CC 55A at 32.066'. DRPH = diesel‐range petroleum hydrocarbons
(3)Analyzed by Northwest Total Petroleum Hydrocarbon Method NWTPH‐Dx. EPA = U.S. Environmental Protection Agency
(4)Analyzed by EPA Method 8260C. All other 8260C analytes were not detected above the laboratory reporting limit. MTBE = methyl tertiary‐butyl ether             
(5)Analyzed by EPA Method 6020 or 200.8. MTCA = Washington State Model Toxics Control Act 
(6)Analyzed by EPA Method 1631E. NE = no MTCA Method A cleanup level established for this analyte

ORPH = oil‐range petroleum hydrocarbons

PCE = tetrachloroethene

Laboratory Note: TCE = trichloroethene
prSample received with incorrect preservation. Results should be considered an estimate. TOC = top of casing elevation

TOC elevations surveyed by Triad Associates on May 3, 2012.

(7)MTCA Cleanup Regulation, Method A Cleanup Levels, Table 720‐1 of Section 900 of Chapter 340 of Title 173 of the Washington 

Administrative Code, revised November 2007.

MTCA Method A Cleanup Level for Groundwater
(7)

Inaccessible

Sample analyses conducted by Friedman & Bruya, Inc. of Seattle, Washington.             
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Table 7

Remedial Component Screening Matrix

Avtech Property

3400 Wallingford Avenue North

Seattle, Washington

DRAFT

Component 

Group Component Options

Retained for Inclusion in 

Cleanup Action 

Alternatives? Rationale for Inclusion or Exclusion 

No Further Action No Excluded because it is not protective of human health or the environment.

Monitored Natural Attenuation Yes Retained as a component of all cleanup action alternatives. 

Passive Vapor Barrier Yes Retained as a component of cleanup action alternatives that do not immediately destroy COCs in groundwater.

Active Vapor Barrier No Not considered necessary if source removal is accomplished and passive vapor barrier is implemented.

Containment Cap  No Not compatible with Property redevelopment plans and schedule.

Environmental Covenant No Not compatible with Property redevelopment plans and schedule.

Permeable Reactive Barrier  Yes Retained as technology is effective for COCs in groundwater.

SVE No Implemented alone, this component will not address groundwater contamination. 

Air Sparging  No Not retained because this technology does not treat chlorinated solvents.

Biosparging No Not retained because this technology does not treat chlorinated solvents.

Surfactant Washing No Not retained because this technology has the potential to mobilize contaminants from the saturated zone beyond the site boundary. 

Cosolvent Washing No Not retained because this technology has the potential to mobilize contaminants from the saturated zone beyond the site boundary. 

Pump and Treat Yes Retained for treatment of groundwater.

DPE No Not retained as soil contamination is limited to the source area. And other technologies are more effective for groundwater treatment.

Resistive Thermal with SVE No

Conductive Thermal with SVE No

Radio Frequency/Electromagnetic Thermal with SVE No

Steam Injection with SVE and Groundwater Extraction No

Hot Air Injection with SVE No

Hot Water Injection with SVE and Groundwater Extraction No

Excavation without Shoring Yes Retained as a component of all cleanup action alternatives.

Excavation with Shoring No Not retained because the over‐excavation is not anticipated to require shoring.

Excavation Dewatering  No Not retained because the excavation depth will not extend into the saturated zone.

Surfactant Washing No

Cosolvent Washing No

Chemical Oxidation  No

Thermal Desorption  No

Landfill Disposal Yes This technology was retained because the excavated soil will be sent to a Subtitle D landfill. 

In Situ Thermal

Source Removal

Ex Situ Source Treatment

Passive Remediation

In Situ Physical Treatment

Although these in situ thermal technologies generally satisfy the MTCA threshold and modifying evaluation criteria, none are retained because they are difficult to implement and not cost‐competitive with 

other technologies when implemented at this scale. These technologies also present an increased short‐term risk of injury during their installation and operation. 

Not retained because these components are not cost‐competitive with other technologies at this scale.
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Table 7

Remedial Component Screening Matrix

Avtech Property

3400 Wallingford Avenue North

Seattle, Washington

DRAFT

Component 

Group Component Options

Retained for Inclusion in 

Cleanup Action 

Alternatives? Rationale for Inclusion or Exclusion 

Activated Sodium Persulfate No

Hydrogen Peroxide No

Fenton's Reagent No

RegenOx (Catalyzed Sodium Percarbonate) No

Permanganate Yes Retained for treatment of groundwater.

Bituminization No

Emulsified Asphalt No

Modified Sulfur Cement No

Polyethylene Extrusion No Not retained because this technology is not well developed. 

Pozzolan/Portland Cement No Not retained because the technology reduces the mobility of hazardous substances but not the toxicity or volume. The technology is typically implemented ex situ.

Vitrification/Molten Glass No
Not retained because it is not cost‐competitive with our technologies in this group and is difficult to implement. This technology also presents an increased short‐term risk of injury during installation and 

operation.

Slurry Wall Containment No

Sheet Pile Wall Containment No

Pump and Treat for Hydraulic Containment No

Hydraulic Control No

Phyto‐Degradation No

Phyto‐Volatilization No

Phyto‐Accumulation No

Phyto‐Stabilization No

Enhanced Rhizosphere Biodegradation No

Aerobic Bioremediation No Not retained because COCs undergo bioremediation under anaerobic conditions.

Anaerobic Bioremediation No Not retained because conditions at the site are not favorable to anaerobic bioremediation.

NOTES:

COC = chemical of concern 

DPE = dual‐phase extraction

MTCA = Washington State Model Toxics Control Act

SVE = soil vapor extraction

Not retained because these technologies reduce the mobility of hazardous substances but not their toxicity or volume. The technologies are typically implemented ex situ.

In Situ Bioremediation

In Situ Chemical Oxidation

Containment/Immobilization

Phytoremediation

Not retained because implementation of these technologies are not compatible with the future land use at the site, nor do these components result in a reasonable restoration time frame.

These technologies are not retained because the engineer's preferred chemical oxidant for chlorinated solvent contaminated groundwater is permanganate.

Not retained because these technologies reduce the mobility of hazardous substances but not their toxicity or volume. 
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Table 8

Feasibility Level Cost Estimate

Cleanup Action Alternative 1

Excavation of Soil with In Situ Chemical Oxidation of Groundwater by Permanganate

Avtech Property

3400 Wallingford Avenue North

Seattle, Washington

QTY UNIT

 UNIT

PRICE  COST TOTALS

Cleanup Action Construction 

Redevelopment

Handling and Transport of TCE‐impacted Soil 1,300 ton 50$                          $65,000

Disposal of TCE‐impacted Soil (assumes contained‐out, Subtitle D 

Landfill) 1,300 ton 35$                          $45,500

Subtotal 110,500$              

Remedial Excavation

Monitoring Well Decommissioning 7 each 500$                       3,500$                    

Remedial Excavation to Elevation 60 feet msl 2,500 ton 45$                          112,500$               

Handling and Transport of TCE‐impacted Soil  2,500 ton 50$                          125,000$               

Disposal of TCE‐impacted Soil (assumes contained‐out, Subtitle D 

Landfill) 2,500 ton 35$                          87,500$                 
Backfill to Elevation 66 feet msl with CDF 1,200 cubic yards 100$                      120,000$               

Subtotal 448,500$              

Groundwater Treatment

Utility Clearing 1 each 4,000$                    4,000$                    

Injection Wells (Install Daily Rate = 3 wells per day, 59 wells) 12 days 10,000$                  120,000$               

Handling and Transport of TCE‐impacted Drill Cuttings 50 tons 50$                          2,500$                    

Disposal of TCE‐impacted Soil (assumes contained‐out; Subtitle D 

Landfill) 50 tons 35$                          1,750$                    

Potassium Permanganate Chemicals 1 lump sum 80,000$                 80,000$                 

Temporary Injection System  1 lump sum 50,000$                 50,000$                 

Injection Well Decommissioning 59 each 500$                      29,500$                 

Pre and Post Injection Manganese and pH Compliance Samples 1 lump sum 1,200$                   1,200$                    

Second Contingency Injection  1 lump sum 50,000$                 50,000$                 

Subtotal 338,950$              

CONSTRUCTION SUBTOTAL 897,950$           

Consulting/Engineering Support Services (Percentage of Construction)

Engineering Design, Permitting and Work Plan (6%) 53,900$                 

Mobilization (1% ) 9,000$                    

Professional Labor for Construction (10%) 89,800$                 

Field Equipment and Supplies (1%) 9,000$                    

Laboratory Testing (Field Verification and Waste Profiling; 3%) 26,900$                 

Demobilization (1%) 9,000$                    

Regulatory Reporting (8%) 71,800$                 

Subtotal 269,400$              

CONSULTING/ENGINEERING SUPPORT SERVICES SUBTOTAL 269,400$           

TOTAL CAPITAL COST 1,167,350$     

Present Worth Cost of Annual Monitoring

0.0%

n = 3 years 

Quarterly Groundwater Monitoring and Reporting (3 years) 20,000$                            60,000$                 

Well Decommissioning (13 wells)  10,000$                 

TOTAL PRESENT WORTH MONITORING COST 70,000$            

TOTAL PRESENT WORTH COST OF CLEANUP ACTION ALTERNATIVE 1 1,237,350$     

NOTES:
(1)Annual cost is 2013 year cost.

% = percent

CDF = control density fill

cy = cubic yard

msl = mean sea level

n = number of years of operation and maintenance

QTY = quantity

TCE = trichloroethene

yd = yards

CAPITAL COSTs

COMPLIANCE MONTORING ANNUAL COST
(1)

Real Discount Rate = 

P:\0789 AMLI Residential\0789‐004 AMLI Avtec\Technical\Tables\2013 RIFS\0789_2013FS_Tables 7‐11_Charts 1‐2_DFER.xlsx 1 of 1



Table 9

Feasibility Level Cost Estimate

Cleanup Action Alternative 2

Excavation of Soil with Groundwater Treatment by 

a Zero Valent Iron Permeable Reactive Barrier 

Avtech Property

3400 Wallingford Avenue North

Seattle, Washington

QTY UNIT

 UNIT

PRICE  COST TOTALS

Cleanup Action Construction 

Redevelopment

Handling and Transport of TCE‐impacted Soil 1,300 ton 50$                          $65,000

Disposal of TCE‐impacted Soil (assumes contained‐out, Subtitle D 

Landfill) 1,300 ton 35$                          $45,500

Vapor Barrier 88,000 square feet 3$                            $264,000

Subtotal 374,500$              

Remedial Excavation

Monitoring Well Decommissioning 7 each 500$                       3,500$                    

Remedial Excavation to Elevation 60 feet msl 2,500 ton 45$                          112,500$               

Handling and Transport of TCE‐impacted Soil  2,500 ton 50$                          125,000$               

Disposal of TCE‐impacted Soil (assumes contained‐out, Subtitle D 

Landfill) 2,500 ton 35$                          87,500$                 

Backfill to Elevation 66 feet msl with CDF 1,200 cubic yards 100$                      120,000$               

Subtotal 448,500$              

Groundwater Treatment

Utility Clearing 1 each 4,000$                    4,000$                    

Mobilization for 48" Ø caisson rig  1 lump sum 5,000$                    5,000$                    

Drilling Services (approximately fifty  4‐foot Ø borings to 60' ) 3,000 vlf 110$                       330,000$               

Handling and Transport of TCE‐impacted Drill Cuttings 2,500 tons 50$                          125,000$               

Disposal of TCE‐impacted Soil (assumes contained‐out; Subtitle D 

Landfill) 2,500 tons 35$                          87,500$                 

Clean structural fill for drilled caissons  765 ton 40$                          30,600$                 

Pea Gravel   80 ton 65$                          5,200$                    

Sand 260 ton 20$                          5,200$                    

Zero‐Valent Iron Fill 370 ton 1,050$                    388,500$               

Pea Gravel Hauling 180 lcy 10$                          1,800$                    

Sand Hauling 800 lcy 10$                          8,000$                    

Iron Shipping  370 ton 150$                       55,500$                 

Subtotal 1,046,300$           

CLEANUP ACTION SUBTOTAL 1,869,300$        

Consulting/Engineering Support Services (Percentage of Construction)

Engineering Design, Permitting and Work Plan (6%) 112,200$               

Mobilization (1% ) 18,700$                 

Professional Labor for Construction (10%) 186,900$               

Field Equipment and Supplies (1%) 18,700$                 

Laboratory Testing (Field Verification and Waste Profiling; 3%) 56,100$                 

Demobilization (1%) 18,700$                 

Regulatory Reporting (8%) 149,500$               

Subtotal 560,800$              

CONSULTING/ENGINEERING SUPPORT SERVICES SUBTOTAL 560,800$           

TOTAL CAPITAL COST 2,430,100$     

Present Worth Cost of Annual Monitoring

0.6%

n = 6 years 

Quarterly Groundwater Monitoring and Reporting (6 years) 30,000$                            176,300$               

Well Decommissioning (13 wells)  10,000$                 

TOTAL PRESENT WORTH MONITORING COST 186,300$          

TOTAL PRESENT WORTH COST OF CLEANUP ACTION ALTERNATIVE 2 2,616,400$     

NOTES:
(1)Annual cost is 2013 year cost.

% = percent

CDF = control density fill

lcy =  loose cubic yards

msl = mean sea level

n = number of years of operation and maintenance

QTY = quantity

TCE = trichloroethene

vlf = vertical linear feet

Real Discount Rate = 

CAPITAL COST ITEM

COMPLIANCE MONTORING ANNUAL COST
(1)
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Table 10

Feasibility Level Cost Estimate

Cleanup Action Alternative 3

Excavation of Soil with Groundwater Pump and Treat System

Avtech Property

3400 Wallingford Avenue North

Seattle, Washington

DRAFT

QTY UNIT

UNIT

PRICE  COST TOTALS

Cleanup Action Construction 

Redevelopment

Handling and Transport of TCE‐impacted Soil 1,300 ton 50$                          $65,000

Disposal of TCE‐impacted Soil (assumes contained‐out, Subtitle D 

Landfill) 1,300 ton 35$                          $45,500

Vapor Barrier 88,000 square feet 3$                            $264,000

Subtotal 374,500$              

Remedial Excavation

Monitoring Well Decommissioning 7 each 500$                        3,500$                    

Remedial Excavation to Elevation 60 ft msl 2,500 ton 45$                          112,500$               

Handling and Transport of TCE‐impacted Soil  2,500 ton 50$                          125,000$               

Disposal of TCE‐impacted Soil (assumes contained‐out; Subtitle D 

Landfill) 2,500 ton 35$                          87,500$                  

Backfill to Elevation 66 feet msl with CDF 1,200 cubic yards 100$                        120,000$               

Subtotal 448,500$              

Groundwater Treatment

Utility Clearing 1 each 4,000$                    4,000$                    

Groundwater Extraction Wells  8 each 3,000$                    24,000$                  

Trenching and Piping 2,000 linear feet 100$                        200,000$               

Handling and Transport of TCE‐impacted Drill Cuttings 6 tons 50$                          300$                       

Disposal of TCE‐impacted Soil (assumes contained‐out, Subtitle D 

Landfill) 6 tons 35$                          210$                       

Remediation Equipment and Controls  1 lump sum 175,000$                175,000$               

Well Vaults and Fittings 8 each 2,000$                    16,000$                  

Electrical Installation 1 lump sum 25,000$                  25,000$                  

System Decommissioning (after year 10) 1 lump sum 35,000$                  35,000$                  

Subtotal 479,510$              

CLEANUP ACTION SUBTOTAL 1,302,510$        

Consulting/Engineering Support Services (Percentage of Construction)

Engineering Design, Permitting and Work Plan (6%) 78,200$                  

Mobilization (1% ) 13,000$                  

Professional Labor for Construction (10%) 130,300$               

Field Equipment and Supplies (1%) 13,000$                  

Laboratory Testing (Field Verification and Waste Profiling; 3%) 39,100$                  

Demobilization (1%) 13,000$                  

Regulatory Reporting (8%) 104,200$               

Subtotal 390,800$              

CONSULTING/ENGINEERING SUPPORT SERVICES SUBTOTAL 390,800$           

TOTAL CAPITAL COST 1,693,310$    
Present Worth Cost of Annual Monitoring

1.1%

n = 10 years 

Quarterly Groundwater Monitoring and Reporting (10 years) 30,000$                             282,600$               

Monthly Operation and Maintenance and Reporting (10 years) 65,000$                             612,300$               
Well Decommissioning (21 wells)  20,000$                  

TOTAL PRESENT WORTH MONITORING COST 914,900$          

TOTAL PRESENT WORTH COST OF CLEANUP ACTION ALTERNATIVE 3 2,608,210$    

(1)Annual cost is 2013 year cost.

% = percent

CDF = control density fill

n = number of years of operation and maintenance

QTY = quantity

TCE = trichloroethene

CAPITAL COST ITEM

COMPLIANCE MONTORING ANNUAL COST(1) Real Discount Rate = 

NOTES:
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Table 11

Cleanup Action Alternatives Screening Summary

Avtech Property

3400 Wallingford Avenue North

Seattle, Washington

DRAFT

15% 20% 15% 20% 20% 10%

Protectiveness Permanence

Effectiveness over the 

Long Term

Management of Short‐

Term Risks

Technical and 

Administrative 

Implementability

Consideration

of Public

Concerns

1. Excavation of Soil 

with In Situ Chemical 

Oxidation of 

Groundwater by 

Permanganate

Excavation of source area soil and 

permanganate injections to chemically 

oxidize dissolved COCs.

9 8 8 6 8 N/A 7.0

2. Excavation of Soil 

with Groundwater 

Treatment by 

a Zero Valent Iron 

Permeable Reactive 

Barrier

Excavation of source area soil and installation 

of a zero valent iron permeable reactive 

barrier to chemically reduce dissolved COCs.

7 8 7 6 6 N/A 6.1

3. Excavation of Soil 

with Groundwater 

Pump and Treat System

Excavation of source area soil and treatment 

of dissolved COCs with groundwater pump 

and treat system.

6 8 6 6 4 N/A 5.4

NOTES:

 Monitored natural attenuation of COCs is retained for all cleanup action alternatives.
(1)The ranking score for each alternative is the average of the weighted score for five of the six evaluation criteria. Consideration of Public Concerns are not included in the ranking score.

COCs = chemicals of concern

N/A = not available

Weighting Factors for Evaluation Criteria 

Cleanup Action 

Alternatives Remedial  Details

Washington State Department of Ecology  Evaluation Criteria/Relative Ranking

(1 = Low   10 = High)

Ranking Score
(1)
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  Draft – Issued for Ecology Review 
 

SoundEarth Strategies, Inc.   

CHARTS    



Chart 1

Cost and Relative Ranking of Cleanup Action Alternatives

Avtech Property

3400 Wallingford Avenue North

Seattle, Washington

Seattle, Washington

DRAFT

P:\0789 AMLI Residential\0789‐004 AMLI Avtec\Technical\Tables\2013 RIFS\0789_2013FS_Tables 7‐11_Charts 1‐2_DFER.xlsx 1 of 1

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

$0

$500

$1,000

$1,500

$2,000

$2,500

$3,000

Cleanup Action Alternative 1: Excavation of Soil with
In Situ Chemical Oxidation of Groundwater by

Permanganate

Cleanup Action Alternative 2: Excavation of Soil with
Groundwater Treatment by

a Zero Valent Iron Permeable Reactive Barrier

Cleanup Action Alternative 3: Excavation of Soil with
Groundwater Pump and Treat

R
an
kin

g Sco
re
 (1

.0
 ‐
1
0
.0
) 

C
o
st
  (
in
 $
1
,0
0
0
)

Cost ($1,000) Ranking Score



Chart 2

Cost‐to‐Benefit Ratio for Cleanup Action Alternatives

Avtech Property

3400 Wallingford Avenue North 

Seattle, Washington

DRAFT
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  Draft – Issued for Ecology Review 
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HOME  NEWS  SERVICES  DIRECTORY  CONTACT  Search

King County Department of Assessments
Fair, Equitable, and Understandable Property Valuations

You're in: Assessments >> Online Services >> eReal Property

New Search  Property Tax Bill  Map This Property  Glossary of Terms  Area Report  Print Property Detail  

 

PARCEL DATA

Parcel 408330-6695

Name AVTECH CORPORATION

Site Address 3422 WALLINGFORD AVE N 98103

Geo Area 17-10

Spec Area 0-0

Property Name Derelict Residence

Jurisdiction SEATTLE

Levy Code 0010

Property Type C

Plat Block / Building Number 68

Plat Lot / Unit Number 10

Quarter-Section-Township-Range SE-18-25-4

Legal Description

LAKE UNION ADD

LAND DATA

 

Highest & Best Use As If Vacant MULTI-FAMILY DWELLING

Highest & Best Use As Improved OTHER

Present Use Shell Structure

Base Land Value SqFt 100

Base Land Value 684,000

% Base Land Value Impacted 100

Base Land Valued Date 12/8/2010

Base Land Value Tax Year 2012

Land SqFt 6,840

Acres 0.16

Percentage Unusable 0

Unbuildable NO

Restrictive Size Shape NO

Zoning LR2

Water WATER DISTRICT

Sewer/Septic PUBLIC

Road Access PUBLIC

Parking ADEQUATE

Street Surface PAVED

Views Waterfront

Rainier

Terri torial

Olympics

Cascades

Seattle Skyline

Puget Sound

Lake Washington

Lake Sammamish

Lake/River/Creek

Other View

Waterfront Location

Waterfront Footage  

Lot Depth Factor  

Waterfront Bank

Tide/Shore

Waterfront Restricted Access

Waterfront Access Rights NO

Poor Quality

Proximity Influence NO

Designations Nuisances

 
Historic Site  

Current Use  

Nbr Bldg Sites  

Adjacent to Golf Fairway NO

Adjacent to Greenbelt NO

Other Designation NO

Deed Restrictions NO

Development Rights Purchased NO

Easements NO

Native Growth Protection Easement NO

DNR Lease NO

 

Topography NO

Traffic Noise

Airport Noise  

Power Lines NO

Other Nuisances NO

Problems

Water Problems NO

Transportation Concurrency NO

Other Problems NO

Environmental

Environmental NO

BUILDING

Accessory
Accessory Type Picture Description Qty Unit Of Measure Size Grade Eff Yr % Value Date Valued

Flat-Valued SFR 1 Square Feet 3120   1000 6/12/2000

Reference Links:

King County Tax
Links

Property Tax
Advisor

Washington State
Department of
Revenue (External
link)

Washington State
Board of Tax
Appeals (External
link)

Board of
Appeals/Equalization

Districts Report

iMap

Recorder's Office 

Scanned images of
surveys and other
map documents

Scanned images of
plats

 

SHARE



Flat-Valued SFR 1 Square Feet 3120   1000 6/12/2000

 

TAX ROLL HISTORY

Account Valued

Year

Tax

Year

Omit

Year

Levy

Code

Appraised

Land Value

Appraised

Imps Value

Appraised

Total Value

New

Dollars

Taxable

Land

Value

Taxable

Imps

Value

Taxable

Total

Value

Tax Value

Reason

408330669503 2011 2012 0010 $684,000 $1,000 $685,000 $0 $684,000 $1,000 $685,000

408330669503 2010 2011 0010 $684,000 $1,000 $685,000 $0 $684,000 $1,000 $685,000

408330669503 2009 2010 0010 $684,000 $1,000 $685,000 $0 $684,000 $1,000 $685,000

408330669503 2008 2009 0010 $649,800 $1,000 $650,800 $0 $649,800 $1,000 $650,800

408330669503 2007 2008 0010 $492,400 $1,000 $493,400 $0 $492,400 $1,000 $493,400

408330669503 2006 2007 0010 $410,400 $1,000 $411,400 $0 $410,400 $1,000 $411,400

408330669503 2005 2006 0010 $376,200 $1,000 $377,200 $0 $376,200 $1,000 $377,200

408330669503 2004 2005 0010 $342,000 $1,000 $343,000 $0 $342,000 $1,000 $343,000

408330669503 2003 2004 0010 $342,000 $1,000 $343,000 $0 $342,000 $1,000 $343,000

408330669503 2002 2003 0010 $342,000 $1,000 $343,000 $0 $342,000 $1,000 $343,000

408330669503 2001 2002 0010 $342,000 $1,000 $343,000 $0 $342,000 $1,000 $343,000

408330669503 2000 2001 0010 $273,600 $1,000 $274,600 $0 $273,600 $1,000 $274,600

408330669503 1999 2000 0010 $114,000 $47,000 $161,000 $0 $114,000 $47,000 $161,000

408330669503 1998 1999 0010 $102,600 $30,000 $132,600 $0 $102,600 $30,000 $132,600

408330669503 1997 1998 0010 $0 $0 $0 $0 $113,000 $51,000 $164,000

408330669503 1996 1997 0010 $0 $0 $0 $0 $113,000 $51,000 $164,000

408330669503 1994 1995 0010 $0 $0 $0 $0 $113,000 $51,000 $164,000

408330669503 1992 1993 0010 $0 $0 $0 $0 $113,000 $50,800 $163,800

408330669503 1990 1991 0010 $0 $0 $0 $0 $101,800 $45,800 $147,600

408330669503 1988 1989 0010 $0 $0 $0 $0 $73,900 $7,100 $81,000

408330669503 1986 1987 0010 $0 $0 $0 $0 $67,000 $16,200 $83,200

408330669503 1984 1985 0010 $0 $0 $0 $0 $38,000 $44,200 $82,200

408330669503 1982 1983 0010 $0 $0 $0 $0 $38,000 $44,200 $82,200

SALES HISTORY

Excise

Number

Recording

Number

Document

Date

Sale Price Seller Name Buyer Name Instrument Sale

Reason

1477884 199604031530 4/2/1996 $164,000.00 AVTECH CORPORATION EMPLOYEE

PROFIT SHARING TRUST

AVTECH

CORPORATION

Quit Claim

Deed

None

REVIEW HISTORY

PERMIT HISTORY
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 HOME  NEWS  SERVICES  DIRECTORY  CONTACT  Search

King County Department of Assessments
Fair, Equitable, and Understandable Property Valuations

You're in: Assessments >> Online Services >> eReal Property

New Search  Property Tax Bill  Map This Property  Glossary of Terms  Area Report  Print Property Detail    
   
PARCEL DATA

Parcel 408330-6660

Name AVTECH CORPORATION

Site Address 3421 BURKE AVE N 98103

Geo Area 17-10 

Spec Area 0-0 

Property Name vacant land

Jurisdiction SEATTLE

Levy Code 0010

Property Type C 

Plat Block / Building Number 68 

Plat Lot / Unit Number 3 

Quarter-Section-Township-Range SE-18-25-4 

 

 
 

Legal Description
LAKE UNION ADD 

LAND DATA

  

Highest & Best Use As If Vacant MULTI-FAMILY DWELLING

Highest & Best Use As Improved (unknown)

Present Use Vacant(Multi-family)

Base Land Value SqFt 100

Base Land Value 684,000

% Base Land Value Impacted 100

Base Land Valued Date 12/8/2010

Base Land Value Tax Year 2012

Land SqFt 6,840

Acres 0.16

Percentage Unusable 0

Unbuildable NO

Restrictive Size Shape NO

Zoning LR2

Water WATER DISTRICT

Sewer/Septic PUBLIC

Road Access PUBLIC

Parking

Street Surface

Views Waterfront

Rainier

Territorial

Olympics

Cascades

Seattle Skyline

Puget Sound

Lake Washington

Lake Sammamish

Lake/River/Creek

Other View

Waterfront Location

Waterfront Footage  

Lot Depth Factor  

Waterfront Bank

Tide/Shore

Waterfront Restricted Access

Waterfront Access Rights NO

Poor Quality

Proximity Influence NO

Designations Nuisances

  

 

Historic Site  

Current Use  

Nbr Bldg Sites  

Adjacent to Golf Fairway NO

Adjacent to Greenbelt NO

Other Designation NO

Deed Restrictions NO

Development Rights Purchased NO

Easements NO

Native Growth Protection Easement NO

DNR Lease NO

Topography NO

Traffic Noise

Airport Noise  

Power Lines NO

Other Nuisances NO

Problems

Water Problems NO

Transportation Concurrency NO

Other Problems NO

Environmental

 

Environmental NO

BUILDING

 
 
 

   

Reference Links: 
 

● King County Tax 
Links 
 

● Property Tax 
Advisor 
 

● Washington State 
Department of 
Revenue (External 
link) 
 

● Washington State 
Board of Tax 
Appeals (External 
link) 
 

● Board of 
Appeals/Equalization
 

●  
 

● iMap 
 

● Recorder's Office  
 
Scanned images of 
surveys and other 
map documents 
 
Scanned images of 
plats  
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TAX ROLL HISTORY

Account Valued 
Year

Tax 
Year

Omit 
Year

Levy 
Code

Appraised 
Land Value

Appraised 
Imps Value

Appraised 
Total Value

New 
Dollars

Taxable 
Land 
Value

Taxable 
Imps 
Value

Taxable 
Total 
Value

Tax 
Value 
Reason

408330666004 2011 2012 0010 $684,000 $0 $684,000 $0 $684,000 $0 $684,000

408330666004 2010 2011 0010 $684,000 $0 $684,000 $0 $684,000 $0 $684,000

408330666004 2009 2010 0010 $684,000 $0 $684,000 $0 $684,000 $0 $684,000

408330666004 2008 2009 0010 $649,800 $0 $649,800 $0 $649,800 $0 $649,800

408330666004 2007 2008 0010 $492,400 $0 $492,400 $0 $492,400 $0 $492,400

408330666004 2006 2007 0010 $410,400 $0 $410,400 $0 $410,400 $0 $410,400

408330666004 2005 2006 0010 $376,200 $0 $376,200 $0 $376,200 $0 $376,200

408330666004 2004 2005 0010 $342,000 $0 $342,000 $0 $342,000 $0 $342,000

408330666004 2003 2004 0010 $342,000 $0 $342,000 $0 $342,000 $0 $342,000

408330666004 2002 2003 0010 $342,000 $0 $342,000 $0 $342,000 $0 $342,000

408330666004 2001 2002 0010 $342,000 $0 $342,000 $0 $342,000 $0 $342,000

408330666004 2000 2001 0010 $273,600 $0 $273,600 $0 $273,600 $0 $273,600

408330666004 1999 2000 0010 $273,600 $0 $273,600 $0 $273,600 $0 $273,600

408330666004 1998 1999 0010 $171,000 $0 $171,000 $0 $171,000 $0 $171,000

408330666004 1997 1998 0010 $0 $0 $0 $0 $171,000 $0 $171,000

408330666004 1996 1997 0010 $0 $0 $0 $0 $171,000 $0 $171,000

408330666004 1994 1995 0010 $0 $0 $0 $0 $171,000 $0 $171,000

408330666004 1992 1993 0010 $0 $0 $0 $0 $171,000 $0 $171,000

408330666004 1990 1991 0010 $0 $0 $0 $0 $82,000 $0 $82,000

408330666004 1988 1989 0010 $0 $0 $0 $0 $82,000 $0 $82,000

408330666004 1986 1987 0010 $0 $0 $0 $0 $68,400 $0 $68,400

408330666004 1984 1985 0010 $0 $0 $0 $0 $61,500 $0 $61,500

408330666004 1982 1983 0010 $0 $0 $0 $0 $61,500 $0 $61,500

SALES HISTORY

Excise 
Number

Recording 
Number

Document 
Date

Sale Price Seller Name Buyer Name Instrument Sale 
Reason

1450988 199510041389 10/3/1995 $171,000.00 AVTECH CORPORATION 
EMPLOYEES

AVTECH 
CORPORATION

Quit Claim 
Deed

Trust

REVIEW HISTORY

PERMIT HISTORY

HOME IMPROVEMENT EXEMPTION

Updated: Sept. 7, 2011



 HOME  NEWS  SERVICES  DIRECTORY  CONTACT  Search

King County Department of Assessments
Fair, Equitable, and Understandable Property Valuations

You're in: Assessments >> Online Services >> eReal Property

New Search  Property Tax Bill  Map This Property  Glossary of Terms  Area Report  Print Property Detail    
   
PARCEL DATA

Parcel 408330-6670

Name AUTECH INC

Site Address 3400 WALLINGFORD AVE N 98103

Geo Area 17-10 

Spec Area 0-0 

Property Name AVTECH CORP

Jurisdiction SEATTLE

Levy Code 0010

Property Type C 

Plat Block / Building Number 68 

Plat Lot / Unit Number 4 THRU 9 

Quarter-Section-Township-Range SE-18-25-4 

 

 
 

Legal Description
LAKE UNION ADD 

LAND DATA

  

Highest & Best Use As If Vacant MANUFACTURING

Highest & Best Use As Improved PRESENT USE

Present Use Industrial(Heavy)

Base Land Value SqFt 100

Base Land Value 4,104,000

% Base Land Value Impacted 100

Base Land Valued Date 12/8/2010

Base Land Value Tax Year 2012

Land SqFt 41,040

Acres 0.94

Percentage Unusable 0

Unbuildable NO

Restrictive Size Shape NO

Zoning C2-40

Water WATER DISTRICT

Sewer/Septic PUBLIC

Road Access PUBLIC

Parking

Street Surface PAVED

Views Waterfront

Rainier

Territorial

Olympics

Cascades

Seattle Skyline

Puget Sound

Lake Washington

Lake Sammamish

Lake/River/Creek

Other View

Waterfront Location

Waterfront Footage  

Lot Depth Factor  

Waterfront Bank

Tide/Shore

Waterfront Restricted Access

Waterfront Access Rights NO

Poor Quality

Proximity Influence NO

Designations Nuisances

  

 

Historic Site  

Current Use  

Nbr Bldg Sites  

Adjacent to Golf Fairway NO

Adjacent to Greenbelt NO

Other Designation NO

Deed Restrictions NO

Development Rights Purchased NO

Easements NO

Native Growth Protection Easement NO

DNR Lease NO

Topography NO

Traffic Noise

Airport Noise  

Power Lines NO

Other Nuisances NO

Problems

Water Problems NO

Transportation Concurrency NO

Other Problems NO

Environmental

 

Environmental NO

BUILDING

Building Number 1

Building Description OFFICE & MFG

Number Of Buildings Aggregated 1

Predominant Use INDUSTRIAL LIGHT MANUFACTURING (494)

Reference Links: 
 

● King County Tax 
Links 
 

● Property Tax 
Advisor 
 

● Washington State 
Department of 
Revenue (External 
link) 
 

● Washington State 
Board of Tax 
Appeals (External 
link) 
 

● Board of 
Appeals/Equalization
 

●  
 

● iMap 
 

● Recorder's Office  
 
Scanned images of 
surveys and other 
map documents 
 
Scanned images of 
plats  

 

Districts Report

 
 



 
New Search  Property Tax Bill  Map This Property  Glossary of Terms  Area Report  Print Property Detail    

 1 

 
 

 
 
 
 

Shape Rect or Slight Irreg

Construction Class MASONRY

Building Quality AVERAGE

Stories 2

Building Gross Sq Ft 31,360

Building Net Sq Ft 31,360

Year Built 1912

Eff. Year 1969

Percentage Complete 100

Heating System HEAT PUMP

Sprinklers No

Elevators  

1 2

Section(s) Of Building Number:
Section Number Section Use Description Stories Height Floor Number Gross Sq Ft Net Sq Ft

11 INDUSTRIAL LIGHT MANUFACTURING (494) 2 12 31,360 31,360

   
 

TAX ROLL HISTORY

Account Valued 
Year

Tax 
Year

Omit 
Year

Levy 
Code

Appraised 
Land Value

Appraised 
Imps Value

Appraised 
Total Value

New 
Dollars

Taxable 
Land Value

Taxable 
Imps Value

Taxable 
Total Value

Tax 
Value 
Reason

408330667002 2011 2012 0010 $4,104,000 $790,700 $4,894,700 $0 $4,104,000 $790,700 $4,894,700

408330667002 2010 2011 0010 $4,104,000 $98,400 $4,202,400 $0 $4,104,000 $98,400 $4,202,400

408330667002 2009 2010 0010 $4,104,000 $98,500 $4,202,500 $0 $4,104,000 $98,500 $4,202,500

408330667002 2008 2009 0010 $3,693,600 $508,900 $4,202,500 $0 $3,693,600 $508,900 $4,202,500

408330667002 2007 2008 0010 $3,078,000 $861,800 $3,939,800 $0 $3,078,000 $861,800 $3,939,800

408330667002 2006 2007 0010 $2,667,600 $1,040,400 $3,708,000 $0 $2,667,600 $1,040,400 $3,708,000

408330667002 2005 2006 0010 $2,257,200 $1,019,600 $3,276,800 $0 $2,257,200 $1,019,600 $3,276,800

408330667002 2004 2005 0010 $2,052,000 $1,224,800 $3,276,800 $0 $2,052,000 $1,224,800 $3,276,800

408330667002 2003 2004 0010 $2,052,000 $1,224,800 $3,276,800 $0 $2,052,000 $1,224,800 $3,276,800

408330667002 2002 2003 0010 $2,052,000 $1,226,400 $3,278,400 $0 $2,052,000 $1,226,400 $3,278,400

408330667002 2001 2002 0010 $2,052,000 $1,020,000 $3,072,000 $0 $2,052,000 $1,020,000 $3,072,000

408330667002 2000 2001 0010 $1,641,600 $1,430,400 $3,072,000 $0 $1,641,600 $1,430,400 $3,072,000

408330667002 1999 2000 0010 $1,641,600 $213,700 $1,855,300 $0 $1,641,600 $213,700 $1,855,300

408330667002 1998 1999 0010 $1,231,200 $624,100 $1,855,300 $0 $1,231,200 $624,100 $1,855,300

408330667002 1997 1998 0010 $0 $0 $0 $0 $1,026,000 $424,000 $1,450,000

408330667002 1996 1997 0010 $0 $0 $0 $0 $1,026,000 $424,000 $1,450,000

408330667002 1994 1995 0010 $0 $0 $0 $0 $1,026,000 $424,000 $1,450,000

408330667002 1992 1993 0010 $0 $0 $0 $0 $1,026,000 $424,000 $1,450,000

408330667002 1990 1991 0010 $0 $0 $0 $0 $820,800 $477,000 $1,297,800

408330667002 1988 1989 0010 $0 $0 $0 $0 $820,800 $477,000 $1,297,800

408330667002 1987 1988 0010 $0 $0 $0 $0 $451,400 $585,100 $1,036,500

408330667002 1986 1987 0010 $0 $0 $0 $0 $451,400 $283,800 $735,200

408330667002 1984 1985 0010 $0 $0 $0 $0 $430,900 $259,100 $690,000

408330667002 1982 1983 0010 $0 $0 $0 $0 $430,900 $259,100 $690,000

SALES HISTORY

REVIEW HISTORY

PERMIT HISTORY

Permit Number Permit Description Type Issue Date Permit Value Permit Status Issuing Jurisdiction Reviewed Date

707151 None Building, New 6/29/1999 $534,240 Complete SEATTLE 7/5/2000

HOME IMPROVEMENT EXEMPTION

Updated: Sept. 7, 2011
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 HOME  NEWS  SERVICES  DIRECTORY  CONTACT  Search

King County Department of Assessments
Fair, Equitable, and Understandable Property Valuations

You're in: Assessments >> Online Services >> eReal Property

New Search  Property Tax Bill  Map This Property  Glossary of Terms  Area Report  Print Property Detail    
   
PARCEL DATA

Parcel 408330-7105

Name HANCOCK BOB

Site Address 1815 N 34TH ST 98103

Geo Area 17-10 

Spec Area 0-0 

Property Name AV TECH

Jurisdiction SEATTLE

Levy Code 0010

Property Type C 

Plat Block / Building Number 76 

Plat Lot / Unit Number 1-2-3 

Quarter-Section-Township-Range SE-18-25-4 

 

 
 

Legal Description
LAKE UNION ADD 

LAND DATA

  

Highest & Best Use As If Vacant MULTI-FAMILY DWELLING

Highest & Best Use As Improved OTHER

Present Use Warehouse

Base Land Value SqFt 100

Base Land Value 2,052,000

% Base Land Value Impacted 100

Base Land Valued Date 12/8/2010

Base Land Value Tax Year 2012

Land SqFt 20,520

Acres 0.47

Percentage Unusable 0

Unbuildable NO

Restrictive Size Shape NO

Zoning C2-40

Water WATER DISTRICT

Sewer/Septic PUBLIC

Road Access PUBLIC

Parking

Street Surface PAVED

Views Waterfront

Rainier

Territorial GOOD

Olympics

Cascades

Seattle Skyline AVERAGE

Puget Sound

Lake Washington

Lake Sammamish

Lake/River/Creek

Other View

Waterfront Location

Waterfront Footage  

Lot Depth Factor  

Waterfront Bank

Tide/Shore

Waterfront Restricted Access

Waterfront Access Rights NO

Poor Quality

Proximity Influence NO

Designations Nuisances

  

 

Historic Site  

Current Use  

Nbr Bldg Sites  

Adjacent to Golf Fairway NO

Adjacent to Greenbelt NO

Other Designation NO

Deed Restrictions NO

Development Rights Purchased NO

Easements NO

Native Growth Protection Easement NO

DNR Lease NO

Topography NO

Traffic Noise

Airport Noise  

Power Lines NO

Other Nuisances NO

Problems

Water Problems NO

Transportation Concurrency NO

Other Problems NO

Environmental

 

Environmental NO

BUILDING

Building Number 1

Building Description WHSE

Number Of Buildings Aggregated 1

Predominant Use STORAGE WAREHOUSE (406)

Reference Links: 
 

● King County Tax 
Links 
 

● Property Tax 
Advisor 
 

● Washington State 
Department of 
Revenue (External 
link) 
 

● Washington State 
Board of Tax 
Appeals (External 
link) 
 

● Board of 
Appeals/Equalization
 

●  
 

● iMap 
 

● Recorder's Office  
 
Scanned images of 
surveys and other 
map documents 
 
Scanned images of 
plats  

 

Districts Report

 
 



 
New Search  Property Tax Bill  Map This Property  Glossary of Terms  Area Report  Print Property Detail    

 1 

 
 

 
 
 
 

Shape Rect or Slight Irreg

Construction Class WOOD FRAME

Building Quality AVERAGE

Stories 1

Building Gross Sq Ft 10,390

Building Net Sq Ft 10,390

Year Built 1934

Eff. Year 1985

Percentage Complete 100

Heating System SPACE HEATERS

Sprinklers No

Elevators  

1 2

Section(s) Of Building Number:
Section Number Section Use Description Stories Height Floor Number Gross Sq Ft Net Sq Ft

11 STORAGE WAREHOUSE (406) 1 14 9,760 9,760

22 BASEMENT, UNFINISHED (703) 1 8 630 630

   
 

TAX ROLL HISTORY

Account Valued 
Year

Tax 
Year

Omit 
Year

Levy 
Code

Appraised 
Land Value

Appraised 
Imps Value

Appraised 
Total Value

New 
Dollars

Taxable 
Land Value

Taxable 
Imps 
Value

Taxable 
Total Value

Tax 
Value 
Reason

408330710505 2011 2012 0010 $2,052,000 $1,000 $2,053,000 $0 $2,052,000 $1,000 $2,053,000

408330710505 2010 2011 0010 $2,052,000 $1,000 $2,053,000 $0 $2,052,000 $1,000 $2,053,000

408330710505 2009 2010 0010 $2,052,000 $1,000 $2,053,000 $0 $2,052,000 $1,000 $2,053,000

408330710505 2008 2009 0010 $1,846,800 $1,000 $1,847,800 $0 $1,846,800 $1,000 $1,847,800

408330710505 2007 2008 0010 $1,539,000 $24,800 $1,563,800 $0 $1,539,000 $24,800 $1,563,800

408330710505 2006 2007 0010 $1,333,800 $138,100 $1,471,900 $0 $1,333,800 $138,100 $1,471,900

408330710505 2005 2006 0010 $1,231,200 $232,000 $1,463,200 $0 $1,231,200 $232,000 $1,463,200

408330710505 2004 2005 0010 $1,231,200 $218,800 $1,450,000 $0 $1,231,200 $218,800 $1,450,000

408330710505 2003 2004 0010 $1,231,200 $218,800 $1,450,000 $0 $1,231,200 $218,800 $1,450,000

408330710505 2002 2003 0010 $1,231,200 $232,000 $1,463,200 $0 $1,231,200 $232,000 $1,463,200

408330710505 2001 2002 0010 $1,231,200 $232,000 $1,463,200 $0 $1,231,200 $232,000 $1,463,200

408330710505 2000 2001 0010 $1,026,000 $437,200 $1,463,200 $0 $1,026,000 $437,200 $1,463,200

408330710505 1999 2000 0010 $1,026,000 $437,200 $1,463,200 $0 $1,026,000 $437,200 $1,463,200

408330710505 1998 1999 0010 $615,600 $8,700 $624,300 $0 $615,600 $8,700 $624,300

408330710505 1997 1998 0010 $0 $0 $0 $0 $513,000 $1,000 $514,000

408330710505 1996 1997 0010 $0 $0 $0 $0 $513,000 $1,000 $514,000

408330710505 1994 1995 0010 $0 $0 $0 $0 $513,000 $1,000 $514,000

408330710505 1992 1993 0010 $0 $0 $0 $0 $513,000 $1,000 $514,000

408330710505 1990 1991 0010 $0 $0 $0 $0 $410,400 $84,100 $494,500

408330710505 1988 1989 0010 $0 $0 $0 $0 $410,400 $84,100 $494,500

408330710505 1986 1987 0010 $0 $0 $0 $0 $225,700 $164,500 $390,200

408330710505 1984 1985 0010 $0 $0 $0 $0 $215,400 $69,600 $285,000

408330710505 1982 1983 0010 $0 $0 $0 $0 $215,400 $69,600 $285,000

SALES HISTORY

REVIEW HISTORY

PERMIT HISTORY

HOME IMPROVEMENT EXEMPTION

Updated: Sept. 7, 2011



Quick answers | Property assessments | Taxpayer assistance | Online services | Reports, data | Forms | News room | Contact us | About us | Site map  

Home | Privacy | Accessibility | Terms of use | Search  

Links to external sites do not constitute endorsements by King County. By visiting this and other  
King County web pages, you expressly agree to be bound by terms and conditions of the site. 

 
  



 HOME  NEWS  SERVICES  DIRECTORY  CONTACT  Search

King County Department of Assessments
Fair, Equitable, and Understandable Property Valuations

You're in: Assessments >> Online Services >> eReal Property

New Search  Property Tax Bill  Map This Property  Glossary of Terms  Area Report  Print Property Detail    
   
PARCEL DATA

Parcel 408330-7160

Name AVTECH CORP

Site Address 3326 WALLINGFORD AVE N 98103

Geo Area 17-10 

Spec Area 0-0 

Property Name AVTECH

Jurisdiction SEATTLE

Levy Code 0010

Property Type C 

Plat Block / Building Number 76 

Plat Lot / Unit Number 10-11 

Quarter-Section-Township-Range SE-18-25-4 

 

 
 

Legal Description
LAKE UNION ADD N 30 FT OF 10 & ALL 11 

LAND DATA

  

Highest & Best Use As If Vacant MULTI-FAMILY DWELLING

Highest & Best Use As Improved OTHER

Present Use Industrial(Lignt)

Base Land Value SqFt 100

Base Land Value 1,026,000

% Base Land Value Impacted 100

Base Land Valued Date 12/8/2010

Base Land Value Tax Year 2012

Land SqFt 10,260

Acres 0.24

Percentage Unusable 0

Unbuildable NO

Restrictive Size Shape NO

Zoning C2-40

Water WATER DISTRICT

Sewer/Septic PUBLIC

Road Access PUBLIC

Parking

Street Surface PAVED

Views Waterfront

Rainier

Territorial GOOD

Olympics

Cascades

Seattle Skyline AVERAGE

Puget Sound

Lake Washington

Lake Sammamish

Lake/River/Creek

Other View

Waterfront Location

Waterfront Footage  

Lot Depth Factor  

Waterfront Bank

Tide/Shore

Waterfront Restricted Access

Waterfront Access Rights NO

Poor Quality

Proximity Influence NO

Designations Nuisances

  

 

Historic Site  

Current Use  

Nbr Bldg Sites  

Adjacent to Golf Fairway NO

Adjacent to Greenbelt NO

Other Designation NO

Deed Restrictions NO

Development Rights Purchased NO

Easements NO

Native Growth Protection Easement NO

DNR Lease NO

Topography NO

Traffic Noise

Airport Noise  

Power Lines NO

Other Nuisances NO

Problems

Water Problems NO

Transportation Concurrency NO

Other Problems NO

Environmental

 

Environmental NO

BUILDING

Building Number 1

Building Description WHSE

Number Of Buildings Aggregated 1

Predominant Use STORAGE WAREHOUSE (406)

Reference Links: 
 

● King County Tax 
Links 
 

● Property Tax 
Advisor 
 

● Washington State 
Department of 
Revenue (External 
link) 
 

● Washington State 
Board of Tax 
Appeals (External 
link) 
 

● Board of 
Appeals/Equalization
 

●  
 

● iMap 
 

● Recorder's Office  
 
Scanned images of 
surveys and other 
map documents 
 
Scanned images of 
plats  

 

Districts Report
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 1 

 
 

 
 
 
 

Shape Rect or Slight Irreg

Construction Class MASONRY

Building Quality AVERAGE

Stories 1

Building Gross Sq Ft 12,080

Building Net Sq Ft 12,080

Year Built 1961

Eff. Year 1980

Percentage Complete 100

Heating System FORCED AIR UNIT

Sprinklers No

Elevators  

Section(s) Of Building Number:
Section Number Section Use Description Stories Height Floor Number Gross Sq Ft Net Sq Ft

11 STORAGE WAREHOUSE (406) 1 16 12,080 12,080

   
 

TAX ROLL HISTORY

Account Valued 
Year

Tax 
Year

Omit 
Year

Levy 
Code

Appraised 
Land Value

Appraised 
Imps Value

Appraised 
Total Value

New 
Dollars

Taxable 
Land Value

Taxable 
Imps 
Value

Taxable 
Total Value

Tax 
Value 
Reason

408330716007 2011 2012 0010 $1,026,000 $52,500 $1,078,500 $0 $1,026,000 $52,500 $1,078,500

408330716007 2010 2011 0010 $1,026,000 $52,500 $1,078,500 $0 $1,026,000 $52,500 $1,078,500

408330716007 2009 2010 0010 $1,026,000 $6,800 $1,032,800 $0 $1,026,000 $6,800 $1,032,800

408330716007 2008 2009 0010 $923,400 $132,400 $1,055,800 $0 $923,400 $132,400 $1,055,800

408330716007 2007 2008 0010 $769,500 $220,300 $989,800 $0 $769,500 $220,300 $989,800

408330716007 2006 2007 0010 $666,900 $298,800 $965,700 $0 $666,900 $298,800 $965,700

408330716007 2005 2006 0010 $615,600 $302,500 $918,100 $0 $615,600 $302,500 $918,100

408330716007 2004 2005 0010 $615,600 $302,500 $918,100 $0 $615,600 $302,500 $918,100

408330716007 2003 2004 0010 $615,600 $302,500 $918,100 $0 $615,600 $302,500 $918,100

408330716007 2002 2003 0010 $615,600 $290,400 $906,000 $0 $615,600 $290,400 $906,000

408330716007 2001 2002 0010 $615,600 $290,400 $906,000 $0 $615,600 $290,400 $906,000

408330716007 2000 2001 0010 $513,000 $393,000 $906,000 $0 $513,000 $393,000 $906,000

408330716007 1999 2000 0010 $513,000 $1,000 $514,000 $0 $513,000 $1,000 $514,000

408330716007 1998 1999 0010 $307,800 $163,300 $471,100 $0 $307,800 $163,300 $471,100

408330716007 1997 1998 0010 $0 $0 $0 $0 $256,500 $218,500 $475,000

408330716007 1996 1997 0010 $0 $0 $0 $0 $256,500 $218,500 $475,000

408330716007 1994 1995 0010 $0 $0 $0 $0 $256,500 $218,500 $475,000

408330716007 1992 1993 0010 $0 $0 $0 $0 $256,500 $218,500 $475,000

408330716007 1990 1991 0010 $0 $0 $0 $0 $205,200 $269,800 $475,000

408330716007 1988 1989 0010 $0 $0 $0 $0 $205,200 $162,300 $367,500

408330716007 1986 1987 0010 $0 $0 $0 $0 $211,800 $49,100 $260,900

408330716007 1984 1985 0010 $0 $0 $0 $0 $102,600 $97,400 $200,000

408330716007 1982 1983 0010 $0 $0 $0 $0 $102,600 $97,400 $200,000

SALES HISTORY

REVIEW HISTORY

PERMIT HISTORY

HOME IMPROVEMENT EXEMPTION

Updated: Sept. 7, 2011
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 HOME  NEWS  SERVICES  DIRECTORY  CONTACT  Search

King County Department of Assessments
Fair, Equitable, and Understandable Property Valuations

You're in: Assessments >> Online Services >> eReal Property

New Search  Property Tax Bill  Map This Property  Glossary of Terms  Area Report  Print Property Detail    
   
PARCEL DATA

Parcel 408330-7155

Name AVTEC CORPORATION

Site Address 3320 WALLINGFORD AVE N 98103

Geo Area 17-10 

Spec Area 0-0 

Property Name TOP DRAWER

Jurisdiction SEATTLE

Levy Code 0010

Property Type C 

Plat Block / Building Number 76 

Plat Lot / Unit Number 10 

Quarter-Section-Township-Range SE-18-25-4 

 

 
 

Legal Description
LAKE UNION ADD S 30 FT 

LAND DATA

  

Highest & Best Use As If Vacant MULTI-FAMILY DWELLING

Highest & Best Use As Improved OTHER

Present Use Industrial(Lignt)

Base Land Value SqFt 100

Base Land Value 342,000

% Base Land Value Impacted 100

Base Land Valued Date 12/8/2010

Base Land Value Tax Year 2012

Land SqFt 3,420

Acres 0.08

Percentage Unusable 0

Unbuildable NO

Restrictive Size Shape NO

Zoning C2-40

Water WATER DISTRICT

Sewer/Septic PUBLIC

Road Access PUBLIC

Parking

Street Surface PAVED

Views Waterfront

Rainier

Territorial

Olympics

Cascades

Seattle Skyline

Puget Sound

Lake Washington

Lake Sammamish

Lake/River/Creek

Other View

Waterfront Location

Waterfront Footage  

Lot Depth Factor  

Waterfront Bank

Tide/Shore

Waterfront Restricted Access

Waterfront Access Rights NO

Poor Quality

Proximity Influence NO

Designations Nuisances

  

 

Historic Site  

Current Use  

Nbr Bldg Sites  

Adjacent to Golf Fairway NO

Adjacent to Greenbelt NO

Other Designation NO

Deed Restrictions NO

Development Rights Purchased NO

Easements NO

Native Growth Protection Easement NO

DNR Lease NO

Topography NO

Traffic Noise

Airport Noise  

Power Lines NO

Other Nuisances NO

Problems

Water Problems NO

Transportation Concurrency NO

Other Problems NO

Environmental

 

Environmental NO

BUILDING

Building Number 1

Building Description WHSE AND OFFICE

Number Of Buildings Aggregated 1

Predominant Use STORAGE WAREHOUSE (406)

Reference Links: 
 

● King County Tax 
Links 
 

● Property Tax 
Advisor 
 

● Washington State 
Department of 
Revenue (External 
link) 
 

● Washington State 
Board of Tax 
Appeals (External 
link) 
 

● Board of 
Appeals/Equalization
 

●  
 

● iMap 
 

● Recorder's Office  
 
Scanned images of 
surveys and other 
map documents 
 
Scanned images of 
plats  
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 1 

 1 

 

 
 
 
 

Shape Rect or Slight Irreg

Construction Class WOOD FRAME

Building Quality AVERAGE

Stories 1

Building Gross Sq Ft 2,880

Building Net Sq Ft 2,880

Year Built 1978

Eff. Year 1985

Percentage Complete 100

Heating System WARMED AND COOLED AIR

Sprinklers No

Elevators  

Section(s) Of Building Number:
Section Number Section Use Description Stories Height Floor Number Gross Sq Ft Net Sq Ft

1 STORAGE WAREHOUSE (406) 1 21 2,280 2,280

Section Feature(s) Of Section Number:
Feature Type Gross Sq Ft Net Sq Ft

MEZZANINES-OFFICE (761) 600 600

   
 

TAX ROLL HISTORY

Account Valued 
Year

Tax 
Year

Omit 
Year

Levy 
Code

Appraised 
Land Value

Appraised 
Imps Value

Appraised 
Total Value

New 
Dollars

Taxable 
Land 
Value

Taxable 
Imps 
Value

Taxable 
Total 
Value

Tax 
Value 
Reason

408330715504 2011 2012 0010 $342,000 $1,000 $343,000 $0 $342,000 $1,000 $343,000

408330715504 2010 2011 0010 $342,000 $1,000 $343,000 $1,000 $342,000 $1,000 $343,000

408330715504 2009 2010 0010 $342,000 $0 $342,000 $0 $342,000 $0 $342,000

408330715504 2008 2009 0010 $307,800 $1,000 $308,800 $0 $307,800 $1,000 $308,800

408330715504 2007 2008 0010 $256,500 $3,200 $259,700 $0 $256,500 $3,200 $259,700

408330715504 2006 2007 0010 $222,300 $22,100 $244,400 $0 $222,300 $22,100 $244,400

408330715504 2005 2006 0010 $205,200 $25,200 $230,400 $0 $205,200 $25,200 $230,400

408330715504 2004 2005 0010 $205,200 $25,200 $230,400 $0 $205,200 $25,200 $230,400

408330715504 2003 2004 0010 $205,200 $25,200 $230,400 $0 $205,200 $25,200 $230,400

408330715504 2002 2003 0010 $205,200 $23,900 $229,100 $0 $205,200 $23,900 $229,100

408330715504 2001 2002 0010 $205,200 $10,800 $216,000 $0 $205,200 $10,800 $216,000

408330715504 2000 2001 0010 $171,000 $45,000 $216,000 $0 $171,000 $45,000 $216,000

408330715504 1999 2000 0010 $171,000 $1,000 $172,000 $0 $171,000 $1,000 $172,000

408330715504 1998 1999 0010 $102,600 $41,400 $144,000 $0 $102,600 $41,400 $144,000

408330715504 1997 1998 0010 $0 $0 $0 $0 $68,400 $76,600 $145,000

408330715504 1996 1997 0010 $0 $0 $0 $0 $68,400 $76,600 $145,000

408330715504 1994 1995 0010 $0 $0 $0 $0 $68,400 $76,600 $145,000

408330715504 1992 1993 0010 $0 $0 $0 $0 $68,400 $81,600 $150,000

408330715504 1990 1991 0010 $0 $0 $0 $0 $68,400 $81,600 $150,000

408330715504 1988 1989 0010 $0 $0 $0 $0 $68,400 $44,000 $112,400

408330715504 1986 1987 0010 $0 $0 $0 $0 $37,600 $38,700 $76,300

408330715504 1984 1985 0010 $0 $0 $0 $0 $34,200 $62,000 $96,200

408330715504 1982 1983 0010 $0 $0 $0 $0 $34,200 $62,000 $96,200

SALES HISTORY

Excise 
Number

Recording 
Number

Document 
Date

Sale Price Seller Name Buyer Name Instrument Sale 
Reason

957467 198708051242 7/28/1987 $153,000.00 JONES LARRY 
DEAN+BARBARA L

AVTEC 
CORPORATION

Warranty 
Deed

None

REVIEW HISTORY

PERMIT HISTORY

HOME IMPROVEMENT EXEMPTION

Updated: Sept. 7, 2011
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Certified Sanborn® Map Report

Avtech Corporation Property

3400 Wallingford Avenue North

Seattle, WA 98103

Inquiry Number: 3133993.3

July 27, 2011



Certified Sanborn® Map Report 7/27/11

Site Name:
Avtech Corporation Property
3400 Wallingford Avenue North
Seattle, WA 98103

Client Name:
Sound Environmental
2811 Fairview Avenue East
Seattle, WA 98102

EDR Inquiry # 3133993.3 Contact: Ryan Thompson

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: Avtech Corporation Property
Address: 3400 Wallingford Avenue North
City, State, Zip: Seattle, WA 98103
Cross Street:
P.O. # 0811-001-01
Project: AvTech Corporation Property
Certification # B3CE-4942-AC8A

Library of Congress

University Publications of America

EDR Private Collection

The Sanborn Library LLC Since 1866™

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 # B3CE-4942-AC8A

Maps Provided:

1968

1950

1919

1905

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 2011 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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Sanborn Sheet Thumbnails

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

1968 Source Sheets

Volume 6, Sheet 699d Volume 6, Sheet 699f Volume 6, Sheet 699d Volume 6, Sheet 699h

1950 Source Sheets

Volume 6, Sheet 699d Volume 6, Sheet 699f Volume 6, Sheet 699g Volume 6, Sheet 699h

1919 Source Sheets

Volume 6, Sheet 699f Volume 6, Sheet 699h Volume 6, Sheet 699g Volume 6, Sheet 699d

1905 Source Sheets

Volume 4, Sheet 442

3133993 - 3    page 3



1968 Certified Sanborn Map

B
3C

E
-4942-A

C
8A

Order Date:
EDR Inquiry:

Client:

Site Name:

Address:

City, ST, ZIP:

Certification #

Copyright: 1968

7/27/2011 11:04:01 AM
3133993.3

Sound Environmental Strategies

Avtech Corporation Property

3400 Wallingford Avenue North

Seattle WA 98103

B3CE-4942-AC8A

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

Volume 6, Sheet 699d

Volume 6, Sheet 699f

Volume 6, Sheet 699d

Volume 6, Sheet 699h

0 Feet 150 300 600
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1950 Certified Sanborn Map

B
3C

E
-4942-A

C
8A

Order Date:
EDR Inquiry:

Client:

Site Name:

Address:

City, ST, ZIP:

Certification #

Copyright: 1950

7/27/2011 11:04:01 AM
3133993.3

Sound Environmental Strategies

Avtech Corporation Property

3400 Wallingford Avenue North

Seattle WA 98103

B3CE-4942-AC8A

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

Volume 6, Sheet 699d

Volume 6, Sheet 699f

Volume 6, Sheet 699g

Volume 6, Sheet 699h

0 Feet 150 300 600

3133993 - 3    page 5



1919 Certified Sanborn Map

B
3C

E
-4942-A

C
8A

Order Date:
EDR Inquiry:

Client:

Site Name:

Address:

City, ST, ZIP:

Certification #

Copyright: 1919

7/27/2011 11:04:01 AM
3133993.3

Sound Environmental Strategies

Avtech Corporation Property

3400 Wallingford Avenue North

Seattle WA 98103

B3CE-4942-AC8A

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

Volume 6, Sheet 699f

Volume 6, Sheet 699h

Volume 6, Sheet 699g

Volume 6, Sheet 699d

0 Feet 150 300 600
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1905 Certified Sanborn Map

B
3C

E
-4942-A

C
8A

Order Date:
EDR Inquiry:

Client:

Site Name:

Address:

City, ST, ZIP:

Certification #

Copyright: 1905

7/27/2011 11:04:01 AM
3133993.3

Sound Environmental Strategies

Avtech Corporation Property

3400 Wallingford Avenue North

Seattle WA 98103

B3CE-4942-AC8A

This Certified Sanborn Map combines the following sheets.
Outlined areas indicate map sheets within the collection.

Volume 4, Sheet 442

0 Feet 150 300 600
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Well Location N/S:

Well Location E/W:
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ConstructionLithologic DescriptionPID (ppmv)
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Water Depth
After Completion

Time of Drilling
Water Depth At
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inches
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feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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B01
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Seattle, WA

3400 Wallingford Ave N
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Asphalt

1/10/12

RAH
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0789-004

3077.7' E of W retaining wall at N property boundary

23.3' N of N wall of building 2
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0.010

Colorado silica sand

Flush mountBHM097

Cascade/James

35

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Asphalt

Damp, dense, silty SAND, with gravel, grayish
brown, no odor (25-70-5).

Damp, dense, silty SAND, with gravel, grayish
brown, no odor (25-70-5).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).
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Surface Conditions:
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feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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25-35

0.010

Colorado silica sand

Flush mountBHM097

Cascade/James

35

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, medium to fine SAND, with silt
and gravel, light brown, no odor (5-95-5).
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Filter Pack Used:

Surface Seal:
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Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Colorado silica sand

Flush mountBHM097

Cascade/James
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140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Wet, very dense, medium to fine SAND, with silt
and gravel, brown, no odor (5-95-5).

Wet, very dense, medium to fine SAND, with silt
and gravel, brown, no odor (5-85-10).

Boring terminated at 35 feet below ground
surface (bgs), screened from 25 to 35 feet and
completed as monitoring well MW01.
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Bentonite

Concrete

Asphalt

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (30-65-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (30-65-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (30-65-5).
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Bentonite

Concrete

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, gray,
no odor (25-70-5).

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).
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Concrete

Damp, very dense, medium to fine SAND, with silt
and gravel, light brown, no odor (5-90-5).

Wet, very dense, medium to fine SAND, with silt
and gravel, light brown, no odor (5-85-10).
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Asphalt

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

No recovery, drilling condition indicates
gravel/cobbles.

No recovery, drilling condition indicates
gravel/cobbles.

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).
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Drilling Co./Driller:
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Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave N
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CER

Asphalt
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0789-004

3225.3' off NE corner of furthest E corner of building 2

32' off NE corner of furthest E corner of building 2
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Cascade/James

35

140

Split-spoon

HSA

--/8"

Bentonite

Concrete

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, medium to fine SAND, with silt
and gravel, light brown, no odor (5-90-5).

Damp, very dense, medium to fine SAND, with silt
and gravel, gray, no odor (5-90-5).

Drilling conditions indicate gravel/cobbles.
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Date Started:

Surface Conditions:

Well Location N/S:
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Filter Pack Used:

Surface Seal:
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Monument Type:
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Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave N

1/10/12

CER

Asphalt

1/10/12

RAH

Avtech

0789-004

3225.3' off NE corner of furthest E corner of building 2

32' off NE corner of furthest E corner of building 2
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Cascade/James

35

140

Split-spoon

HSA

--/8"

Bentonite

Concrete

Damp, very dense, silty SAND, with gravel,
grayish brown, no odor (25-70-5).

Wet, very dense, fine to medium SAND, with silt,
brown, no odor (10-90-0).

Boring terminated at 35' bgs.
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Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave N

1/11/12

CER

Asphalt

1/11/12

RAH

Avtech

0789-004

--6.5' W of SW corner of Avtech building 6

19' N of SW corner of Avtech building 6

25.

15-25

0.010

Colorado silica sand

Flush mountBHM098

Cascade/James

25
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Split-spoon

HSA

2"/8"

Bentonite

Concrete

Concrete

Damp, loose, medium to fine SAND, with silt,
brown, no odor (5-95-0). (FILL)

Damp, loose, medium to fine SAND, with silt,
brown, no odor (5-95-0). (FILL)

Insufficient recovery to sample.

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).
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Filter Pack Used:
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Monument Type:

Drilling Equipment:

Drilling Co./Driller:
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Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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MW02

Seattle, WA

3400 Wallingford Ave N

1/11/12

CER

Asphalt

1/11/12

RAH

Avtech

0789-004

--6.5' W of SW corner of Avtech building 6

19' N of SW corner of Avtech building 6

25.

15-25

0.010

Colorado silica sand

Flush mountBHM098

Cascade/James

25

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Boring terminated at 25 feet below ground
surface (bgs), screened from 15 to 25 feet and
completed as monitoring well MW02.
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Filter Pack Used:

Surface Seal:
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Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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MW03

Seattle, WA

3400 Wallingford Ave N

1/11/12

CER

Asphalt

1/11/12

RAH

Avtech

0789-004

3017.6' W of SE corner of building 5

10' S of SE corner of building 6

35

25-35

0.010

Colorado silica sand

Flush mountBHM099

Cascade/James

35

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Gravel

Cleared boring with vactor truck to 7' bgs.

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).
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Drilling Co./Driller:
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Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave N

1/11/12

CER

Asphalt

1/11/12

RAH

Avtech

0789-004

3017.6' W of SE corner of building 5

10' S of SE corner of building 6

35

25-35

0.010

Colorado silica sand

Flush mountBHM099

Cascade/James

35

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, medium to fine SAND, with silt
and gravel, brown, no odor (5-90-5).

Damp, very dense, medium to fine SAND, with silt
and gravel, brown, no odor (10-85-5).

Drilling conditions indicate gravel.

B05-15

B05-20

B05-25

0.3

0.1

0.1

50

40

40

50/6"

40
50/4"

40
50/5"

SM

SM

SP

SP



Date Completed:

USCS

feet bgs
%

R
e

c
o

v
e

ry

B
lo

w
 C

ou
nt

Project:

Project Number:

Logged by:

Date Started:

Surface Conditions:

Well Location N/S:

Well Location E/W:

Reviewed by:

D
e
p
th Well

DetailG
ra

p
h
ic

Class
Sample

ID

In
te

rv
a
l

(f
ee

t b
gs

)
LOG

BORING

Site Address:

ConstructionLithologic DescriptionPID (ppmv)

feet bgs

Water Depth
After Completion

Time of Drilling
Water Depth At

lbs

feet bgs

feet bgs

inches

inches

feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:
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Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave N

1/11/12

CER

Asphalt

1/11/12

RAH

Avtech

0789-004

3017.6' W of SE corner of building 5

10' S of SE corner of building 6

35

25-35

0.010

Colorado silica sand

Flush mountBHM099

Cascade/James

35

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Wet, very dense, fine to medium SAND, with silt
and gravel, brown, no odor (10-85-5).

Damp, very dense, silty, fine SAND, with gravel,
brown, no odor (15-80-5).

Boring terminated at 35 feet below ground
surface (bgs), screened from 25 to 35 feet and
completed as monitoring well MW03.
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Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave N

1/11/12

CER

Asphalt

1/11/12

RAH

Avtech

0789-004

3782' E of SW corner of building 2

9' S of SW corner of building 2

40

30-40

0.010

Colorado silica sand

Flush mountBHM100

Cascade/James

40

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Gravel

Cleared boring with vactor truck to 7' bgs.

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).
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Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave N

1/11/12

CER

Asphalt

1/11/12

RAH

Avtech

0789-004

3782' E of SW corner of building 2

9' S of SW corner of building 2

40

30-40

0.010

Colorado silica sand

Flush mountBHM100

Cascade/James

40

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).
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Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave N

1/11/12
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Asphalt

1/11/12

RAH

Avtech

0789-004

3782' E of SW corner of building 2

9' S of SW corner of building 2

40
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0.010

Colorado silica sand

Flush mountBHM100

Cascade/James

40

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Damp, very dense, medium to fine SAND, with silt
and gravel, light brown, no odor (5-90-5).

Wet, very dense, medium to fine SAND, with silt
and gravel, brown, no odor (5-90-5).

Wet, very dense, medium to fine SAND, with silt
and gravel, brown, no odor (5-90-5).

Boring terminated at 40 feet below ground
surface (bgs), screened from 30 to 40 feet and
completed as monitoring well MW04.
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Seattle, WA

3400 Wallingford Ave N

1/12/12

CER
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0789-004

--38' E of SE corner of building 3

4.5' N of SE corner of building 3
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20-30

0.010

Colorado silica sand

Flush mountBHM101

Cascade/James

30

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Gravel surfacing.

Cleared boring with a vactor truck to 7' bgs.

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).
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3400 Wallingford Ave N
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1/12/12
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0789-004

--38' E of SE corner of building 3

4.5' N of SE corner of building 3

30

20-30

0.010

Colorado silica sand

Flush mountBHM101

Cascade/James

30

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Damp, very dense, medium to fine SAND, with silt
and gravel, light brown, no odor (5-90-5).

Damp, very dense, medium to fine SAND, with silt
and gravel, light brown, no odor (5-90-5).

Moist, very dense, silty SAND, gray, no odor (25-
75-0).

Wet drill cuttings

Damp, very dense, silty SAND, with gravel, gray,
no odor (25-65-10).
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RAH
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0789-004

--38' E of SE corner of building 3

4.5' N of SE corner of building 3
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20-30

0.010

Colorado silica sand

Flush mountBHM101

Cascade/James

30

140

Split-spoon

HSA

2"/8"

Bentonite

Concrete

Damp, very dense, SILT with fine sand, gray, no
odor (40-55-5).

Boring terminated at 30 feet below ground
surface (bgs), screened from 20 to 30 feet and
completed as monitoring well MW05.
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Seattle, WA

3400 Wallingford Ave N

1/12/12
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--14.3" E of NW corner of building 3

6' S of NE corner of building 3
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140

Split-spoon

HSA

--/8"

Bentonite

Concrete

Asphalt

Cleared boring with a vactor truck to 6' bgs.

Damp, very dense, silty SAND, trace gravel,
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).
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--14.3" E of NW corner of building 3

6' S of NE corner of building 3
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Cascade/James

25

140

Split-spoon

HSA

--/8"

Bentonite

Concrete

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Boring terminated at 25' bgs.
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Seattle, WA

3400 Wallingford Ave N

1/13/12
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Grass and thin top soil

1/13/12
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--29' E of NE corner of building 1

5.9' N of NE corner of building 1
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Cascade/James
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140

Split-spoon

LAR HSA

--/8"

Bentonite

Concrete

Grass and thin topsoil.

Damp, very dense, silty SAND, with gravel, brown
to reddish brown, no odor (25-70-5).

Damp, dense, medium to fine SAND, with silt and
gravel, light brown, no odor (10-85-5).

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).

Boring terminated at 15' bgs.
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Seattle, WA

3400 Wallingford Ave N

1/13/12

CER

Grass and thin top soil

1/13/12
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0789-004

--1.8' E of SE corner of basketball court

12' N of SE corner of basketball court
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15.5

140

Split-spoon

LAR HSA

--/8"

Bentonite

Concrete

Surface grass

No recovery.

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5). Insufficient amount to
sample.

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-70-5).
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--15.0' E of NW corner of S Patio

8.4' S of NW corner of S Patio
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Colorado silica sand

Flush mountBCB524
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2"

Bentonite

Concrete

Grass/topsoil

Cuttings indicate silty SAND with some gravel,
light brown.

Cuttings indicate silty SAND with some gravel,
light brown.
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Seattle, WA

3400 Wallingford Ave N
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CER

Landscape
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8.4' S of NW corner of S Patio

45
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0.010

Colorado silica sand

Flush mountBCB524

Bortech/Robert

45
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Split-spoon

LAR HSA

2"

Bentonite

Concrete

Damp, very dense, fine to medium SAND with silt
and gravel, grayish-brown, no hydorcarbon odor
(15-80-5).

Damp, very dense, silty fine SAND with some
gravel, grayish-brown, no hycrocarbon odor (20-
75-5).

Cuttings indicate silty SAND with some gravel,
light brownish-gray.
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Seattle, WA

3400 Wallingford Ave N

4/23/12

CER

Landscape

4/23/12

RAH

Avtech

0789-004

--15.0' E of NW corner of S Patio

8.4' S of NW corner of S Patio

45

30-45

0.010

Colorado silica sand

Flush mountBCB524

Bortech/Robert

45

140

Split-spoon

LAR HSA

2"

Bentonite

Concrete

Boring terminated at 45 feet below ground
surface (bgs), screened from 30 to 45 feet and
completed as monitoring well MW06.

Cuttings indicate fine to medium SAND.

Wet, dense, medium to fine SAND with trace silt,
brown, no hydrocarbon odor (5-95-0).

Moist, very dense, fine to medium SAND with silt
and gravel, brown, no hydrocarbon odor (15-75-
10).
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--9' W of NE corner of breezeway of building 3

28.3' S of NE corner of breezeway of building 3
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Flush mount
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2"/9.25"

Bentonite

Concrete

Concrete 10-inch-thick.

Cuttings indicate silty SAND with gravel, light
brown.

Cuttings indicate silty SAND with gravel, light
brown.
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Flush mount
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2"/9.25"

Bentonite

Concrete

Damp, very dense, silty SAND with gravel, light
brown, no hydrocarbon odor (20-75-5).

Damp, very dense, silty SAND with gravel,
grayish-brown, no hydrocarbon odor (20-75-5).
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Colorado silica sand
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Bentonite

Concrete

Damp, very dense, silty SAND with gravel,
grayish-brown, no hydrocarbon odor (20-75-5).

Moist, very dense, medium to fine SAND, with silt
and gravel, grayish-brown, no hydrocarbon odor
(15-70-10).

Cuttings indicate medium to fine SAND with silt
and gravel, grayish-brown.
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Colorado silica sand

Flush mount

Bortech/Robert
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140

Split-spoon

LAR HSA

2"/9.25"

Bentonite

Concrete

Cuttings indocate damp, medium to fine SAND.
Rods dry, drill bit dry.

Cuttings indicate moist medium fine SAND.

Boring terminated at 55 feet below ground
surface (bgs), screened from 35 to 55 feet and
completed as monitoring well MW07.
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NR = Not Recorded

Bentonite

Concrete

Cuttings indicate silty SAND with gravel, brown.

Cuttings indicate silty SAND with gravel, brown.

Cuttings indicate silty SAND with gravel, light
brown.

Concrete 6-inch-thick.
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2"/8"

NR = Not Recorded

Bentonite

Concrete

Damp, very dense, silty SAND with gravel, brown,
no hydrocarbon odor (20-75-5).

Damp, very dense, silty SAND, brown, no
hydrocarbon odor (20-75-5).
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HSA Skid Mount

2"/8"

NR = Not Recorded

Bentonite

Concrete

Boring terminated at 45 feet below ground
surface (bgs), screened from 30 to 45 feet, and
completed as monitoring well MW08.

Cuttings indicate medium to fine SAND with silt
and gravel, brown, no hydrocarbon odor.

Damp, very dense, medium to fine SAND with silt
and gravel, brown, no hydrocarbon odor.
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Flush mountBCB527
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Split-spoon

HSA Skid Mount

2"/6"

Bentonite

Concrete

Asphalt 4-inch-thick.

Cuttings indicate silty SAND with gravel/cobbles,
brown.

Cuttings indicate silty SAND with gravel, brown.
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Concrete

Cuttings indicate silty SAND with gravel, brown.

Damp, very dense, silty SAND with gravel, brown,
no hydrocarbon odor (20-75-5).

Wet, very dense, medium fine SAND with silt and
gravel, light brown, no hydrocarbon odor (15-75-
10).
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Split-spoon

HSA Skid Mount

2"/6"

Bentonite

Concrete

Wet, very dense, medium to fine SAND with silt
and gravel, light brown, no hydrocarbon odor
(15-80-5).

Wet, very dense, fine to medium SAND, light
gray, no hydrocarbon odor (5-90-5).

Boring terminated at 36.5 feet below ground
surface (bgs), screened from 20 to 35 feeet, and
completed as monitoring well MW09.
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Drilling indicates silty SAND with gravel, brown.

Drilling indicates silty SAND with gravel/cobbles,
brown.
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2"/6"

Bentonite

Concrete

Drilling indicates silty SAND with gravel, brown.

Damp, very sense, silty SAND with gravel, brown,
no hydrocarbon odor (20-75-5).

Wet, dense, medium to fine SAND with silt and
gravel, brown, no hydrocarbon odor (15-80-5).
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HSA Skid Mount

2"/6"

Bentonite

Concrete

Wet, very dense, silty SAND with gravel, light
brown, no hydrocarbon odor (20-75-5).

Wet, loose, medium to fine SAND, grayish-brown,
no hydrocarbon odor (5-95-0).

Wet, dense, silty SAND, grayish-brown, no
hydrocarbon odor (20-75-5).

Boring terminated at 36.5 feet below ground
surface (bgs), screened from 20 to 35 feet, and
completed as monitoring well MW10.
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Clear with vactor truck to 7' bgs.

Drilling indicates silty SAND with gravel.SM
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Cuttings indicate silty SAND with gravel, brown.

Damp, very dense, silty SAND with gravel, brown,
no hydrocarbon odor (20-75-5).

Damp, very dense, silty SAND with gravel, brown,
no hydrocarbon odor (20-75-5).
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Cuttings indicate silty SAND with gravel, light
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Boring terminated at 46 feet below ground
surface (bgs), screened from 30 to 45 feet, and
completed as monitoring well MW13.
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B20
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Seattle, WA

3400 Wallingford Ave N

4/23/12

CER

Landscape

4/23/12

RAH

Avtech

0789-004

--15.0' E of NW corner of S Patio

8.4' S of NW corner of S Patio

45

30-45

0.010

Colorado silica sand

Flush mountBCB524

Bortech/Robert

45

140

Split-spoon

LAR HSA

2"

Bentonite

Concrete

Cuttings indicate silty SAND with gravel, brown.

Boring cleared with Vacter truck to 7 feet bgs.

Asphalt
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Total Well Depth:

State Well ID No.:
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15

20

25

30
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B20
MW15

Seattle, WA

3400 Wallingford Ave N

4/23/12

CER

Landscape

4/23/12

RAH

Avtech

0789-004

--15.0' E of NW corner of S Patio

8.4' S of NW corner of S Patio

45

30-45

0.010

Colorado silica sand

Flush mountBCB524

Bortech/Robert

45

140

Split-spoon

LAR HSA

2"

Bentonite

Concrete

Damp, very dense, medium to fine SAND with silt
and gravel, light brown, no hydrocarbon odor(5-
85-10).

No recovery.

Cuttings indicate silty SAND with gravel, brown.

B20-25

--

1.4

0

20

50/3

23
50/5 SP
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Total Well Depth:
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B20
MW15

Seattle, WA

3400 Wallingford Ave N

4/23/12

CER

Landscape

4/23/12

RAH

Avtech

0789-004

--15.0' E of NW corner of S Patio

8.4' S of NW corner of S Patio

45

30-45

0.010

Colorado silica sand

Flush mountBCB524

Bortech/Robert

45

140

Split-spoon

LAR HSA

2"

Bentonite

Concrete

Boring terminated at 36 feet below ground
surface (bgs), screened from 23 to 36 feet, and
completed as monitoring well MW15.

Damp, very dense, SILT with fine sand, gray, no
hydrocarbon odor (50-50-0).

Wet, very dense, silty SAND, light brown, no
hydrocarbon odor (20-80-0).

B20-30

B20-35

2.4

1.0

5015
31
50/6

38
50/5

SM

ML
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Filter Pack Used:
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Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA 98103

3400 Wallingford Ave N

01/04/12

CCC

Asphalt

01/04/12

RAH

AMLI Avtech

0789-004

--15.8' E of W wall (retaining) at west property boundary

24' N of N wall of building 2

--

--

--

----

ESN/Marty

9

--

Macro-core

Direct Push

--/2"

Bentonite

Asphalt

Asphalt

Damp, dense, silty SAND. with gravel, light
brown, no odor (25-65-10).

Damp, dense, silty SAND. with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND. with gravel, light
gray, no odor (25-65-10).

Boring terminated at 9' bgs due to refusal.

P01-04

P01-09

1.7

1.4

0.9

1.4

2.3

100

NR

NR

N/A

SM

SM

SM

SM
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Filter Pack Used:
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Drilling Co./Driller:
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Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA 98103

3400 Wallingford Ave N

01/04/12

CCC

Asphalt

01/04/12

RAH

AMLI Avtech

0789-004

--81' E of W wall (retaining) at W property boundary

17.6' N of W wall of building 2

--

--

--

--

----

ESN/Marty

10

--

Macro-core

Direct Push

--/2"

Bentonite

Asphalt

Asphalt

Damp, dense, medium to fine SAND, with trace
silt & wood waste at 1' bgs, light brown, no odor
(5-95-0).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Boring terminated at 10' bgs due to refusal.

P02-01.5

P02-04

P02-07

P02-10

1.6

1.6

0.0

0.3

0.3

100

100

100

N/A

SP

SM

SM

SM

SM
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Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:
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Drilling Co./Driller:
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Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA 98103

3400 Wallingford Ave N

01/04/12

CCC

Asphalt

01/04/12

RAH

AMLI Avtech

0789-004

--11.7' W of NE corner of building 2

19.8' N of NE corner of building 2

--

--

--

--

----

ESN/Marty

12

--

Macro-core

Direct Push

--/2"

Notes

Bentonite

Asphalt

Asphalt

Damp, dense, silty SAND, trace gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
gray, no odor (25-65-10).

Boring terminated at 12' bgs due to refusal.

P03-04

P03-08

P03-12

0.3

0.4

0.1

0.0

0.0

0.3

100

100

100

100

N/A
SM

SM

SM

SM
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Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:
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Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA 98103

3400 Wallingford Ave N

01/04/12

CCC

Asphalt

01/04/12

RAH

AMLI Avtech

0789-004

--17.0' E of NE corner of building 2

18.7' S of NE corner of building 2

--

--

--

--

----

ESN/Marty

15

--

Macro-core

Direct Push

--/2"

Bentonite

Asphalt

Asphalt

Damp, loose, medium to fine SAND, brown, no
odor (5-95-0).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Boring terminated at 15' bgs due to refusal.
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P04-12

P04-15

3.3

4.1

1.4

4.8

4.6

3.5

3.0

2.9

100

100

100

100

N/A

SP

SM

SM

SM

SM

SM

SM

SM

SM

SM
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Filter Pack Used:

Surface Seal:
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Drilling Co./Driller:
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Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA 98103

3400 Wallingford Ave N

01/04/12

CCC

Asphalt

01/04/12

RAH

AMLI Avtech

0789-004

--36.5' E of NE corner of building 2

2.3' S of NE corner of building 2

--

--

--

--

----

ESN/Marty

13

--

Macro-core

Direct Push

2

Bentonite

Coldpatch

Asphalt

Damp, loose, medium to fine SAND, brown, no
odor (5-95-0).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
gray, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
gray, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
gray, no odor (25-65-10).

Boring terminated at 13' bgs due to refusal.
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P05-04

P05-08

P05-13
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0.6

0.6

0.2

0.2

1.4

4.1

100

100

100

N/A
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SM

SM

SM
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Filter Pack Used:

Surface Seal:
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Monument Type:
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Drilling Co./Driller:
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Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA 98103

3400 Wallingford Ave N

01/04/12

CCC

Asphalt

01/04/12

RAH

AMLI Avtech

0789-004

--46.2' E of NE corner of building 2

26' S of NE corner of building 2

--

--

--

--

----

ESN/Marty

10

--

Macro-core

Direct Push

2

Bentonite

Coldpatch

Asphalt

Damp, loose, medium to fine SAND, brown, no
odor (5-95-0).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, dense, silty SAND, with gravel, light
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Damp, very dense, silty SAND, with gravel, light
gray, no odor (25-65-10).

Boring terminated at 10' bgs due to refusal.
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1.0

3.8

1.9
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State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA 98103

3400 Wallingford Ave N

01/05/12

CCC

Concrete

01/05/12

RAH

AMLI Avtech

0789-004

--29' W of E wall in building 2

1.8' S of N wall in building 2

--

--

--

--

----

ESN/Marty

2

--

Macro-core

Roto Hammer Probe

1

Bentonite

Concrete

4" of Concrete

Damp, dense, silty SAND, with gravel, brown,
slight hydrocarbon odor (25-70-5).

Boring terminated at 2' bgs due to refusal.

P07-0265.570

N/A

SM
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Seattle, WA 98103

3400 Wallingford Ave N

01/05/12

CCC

Concrete

01/05/12

RAH

AMLI Avtech

0789-004

--30' W of E wall in building 2

25.9' S of N wall in building 2

--

--

--

--

----

ESN/Marty

2

--

Macro-core

Roto Hammer Probe

1

Bentonite

Concrete

4" of Concrete

Damp, very dense, silty SAND, with gravel,
brown, no odor (25-70-5).

Boring terminated at 2' bgs due to refusal.

P08-020.0100

N/A

SM
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Seattle, WA 98103

3400 Wallingford Ave N

01/05/12

Wood floor

01/05/12

RAH

AMLI Avtech

0789-004

--22' W of E wall in building 3

40.5' S of N wall in building 3

--

--

--

--

----

ESN/Marty

2

--

Macro-core

Roto Hammer Probe

1

Bentonite

Wood floor.
2" void between wood floor and ground surface.

Damp, dense, silty SAND, with gravel, reddish
brown, no odor (25-65-10).

Boring terminated at 2' bgs due to refusal.

P09-020.050

N/A

SM
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Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:
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Seattle, WA 98103

3400 Wallingford Ave N

01/05/12

CCC

Grass and thin top soil

01/05/12

RAH

AMLI Avtech

0789-004

--26' E of west wall outside building 4

15' S of N wall courtyard outside building 4

--

--

--

--

----

ESN/Marty

4

--

Macro-core

Roto Hammer Probe

1

Bentonite

Grass and thin topsoil

Damp, dense, silty SAND, with gravel, brown, no
odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Boring terminated at 4' bgs due to refusal.
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0.0
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N/A
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Seattle, WA 98103

3400 Wallingford Ave N

01/05/12
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Grass

01/05/12

RAH

AMLI Avtech

0789-004

--34' E of E side of House

7.5' N of E side of House

--

--

--

--

----

ESN/Marty

4

--

Macro-core

Roto Hammer Probe

1

Bentonite

Grass

Damp, dense, silty SAND, with gravel, brown, no
odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Boring terminated at 4' bgs due to refusal.
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P11-04

0.0

0.0

60

50

N/A

SM
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State Well ID No.:
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Seattle, WA 98103

3400 Wallingford Ave N

01/05/12

CCC

Grass and thin top soil

01/05/12

RAH

AMLI Avtech

0789-004

--15' E of E side of House

11' S of NE side of House

--

--

--

--

----

ESN/Marty

3

--

Macro-core

Roto Hammer Probe

1

Bentonite

Grass and thin topsoil.

Damp, dense, silty SAND, with gravel, reddish
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel,
reddish brown, no odor (25-65-10).

Boring terminated at 3' bgs due to refusal.

P12-02

P12-03
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N/A

SM

SM
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Seattle, WA 98103

3400 Wallingford Ave N

01/05/12

CCC

Grass

01/05/12

RAH

AMLI Avtech

0789-004

--1' E of NE corner of house

10' N of NE corner of house

--

--

--

--

----

ESN/Marty

4

--

Macro-core

Roto Hammer Probe

1

Bentonite

Grass and thin topsoil.

Damp, dense, silty SAND, with gravel, reddish
brown, no odor (25-70-5).

Damp, very dense, silty SAND, with gravel, light
brown, no odor (25-65-10).

Boring terminated at 4' bgs due to refusal.

P13-02

P13-04

0.7

0.0

60

10

N/A

SM

SM
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Seattle, WA 98103

3400 Wallingford Ave N

04/26/12

CER

Grass

04/26/12

RAH

AMLI Avtech

0789-004

--86.5' W of E wall of building 2

37' S of N wall of building 2

--

--

--

--

----

ESN

6

--

Split Spoon

LAR Probe

-/2

Bentonite

Concrete

Concrete, 4-inch-thick.

Damp, dense, silty SAND with gravel, light brown,
no hydrocarbon odor (20-70-10).

Damp, very dense, silty SAND with gravel, light
brown, no hydrocarbon odor (20-75-5).

Damp, very dense, silty SAND with gravel, light
brown, no hydrocarbon odor (20-75-5).

Boring terminated at 6' bgs due to refusal.

P14-04

P14-06

5.2

7.8

7.8

7.6

90

90

90

N/A

SM

SM

SM
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Seattle, WA 98103

3400 Wallingford Ave N

04/26/12

CER

Grass

04/26/12

RAH

AMLI Avtech

0789-004

--86.5' W of E building 2 wall

68.6' S of N building 2 wall

--

--

--

--

----

ESN

6

--

Split spoon

LAR Probe

-/2

Bentonite

Concrete

Boring terminated at 6' bgs.

No recovery, move boring.

No recovery, move boring 2-inches.

Damp, dense, silty SAND with gravel, light brown,
no hydrocarbon odor (20-70-10).

Concrete, 4-inch-thick.

P15-025.0

--

--
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0

0

N/A
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SM
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Seattle, WA 98103

3400 Wallingford Ave N

12/20/12

CER

Concrete

12/20/12

RAH

AMLI Avtech

0789-004

--21.4' W of P14

16' S of P14

--

--

--

--

----

ESN/Chris

2

--

2

Direct Push LAR

--/2"

Bentonite

Concrete

Concrete 4" thick

Damp, very dense, silty fine SAND with gravel,
light brown, no odor (30-50-20).

Boring terminated at 2' bgs due to refusal.

P101-02

0.2100

N/A

SM
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Seattle, WA 98103

3400 Wallingford Ave N

12/20/12

CER

Concrete

12/20/12

RAH

AMLI Avtech

0789-004

--16.2' E of P14

16' S of P14

--

--

--

--

----

ESN/Chris

5

--

2

Direct Push LAR

--/2"

Bentonite

Concrete

Concrete 4" thick

Dry, very dense, silty fine SAND with gravel, light
brown, no odor (30-50-20).

Dry, very dense, silty fine SAND with gravel, light
brown, no odor (30-50-20).

Dry, very dense, silty fine SAND with gravel, light
brown, no odor (30-50-20).

Boring terminated at 5' bgs due to refusal.

P102-02

P102-04

P102-05

0.3

0.2

1.1

50

100
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N/A
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3400 Wallingford Ave N
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Concrete

12/20/12
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AMLI Avtech

0789-004

--14.4' E of P14

5' N of P1

--

--

--

--

----

ESN/Chris

6'

--

2

Direct Push LAR

--/2"

Bentonite

Concrete

Concrete 4" thick

Dry, very dense, silty fine SAND with gravel, light
brown, no odor (30-50-20).

Dry, very dense, medium to fine SAND with silt
and gravel, light brown, no odor (10-80-10).

Dry, very dense, silty fine SAND with gravel,
brown, no odor (20-70-10).

Boring terminated at 6' bgs due to refusal.
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P103-06

0.2

1.2

100

100

100

N/A
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Seattle, WA 98103

3400 Wallingford Ave N
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Concrete

12/20/12

RAH

AMLI Avtech

0789-004

--1' E of P14

24.4' N of P14

--

--

--

--

----

ESN/Chris

4'

--

2

Direct Push LAR

--/2"

Bentonite

Concrete

Concrete 4" thick

Dry, very dense, silty fine SAND with gravel, light
brown, no odor (30-50-20).

Dry, very dense, silty fine SAND with gravel, light
brown, no odor (30-60-10).

Boring terminated at 4' bgs due to refusal.
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100
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N/A
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--22' W of P14

9.3' N of P14

--
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ESN/Chris

6'

--

2

Direct Push LAR

--/2"

Bentonite

Concrete

Concrete 4" thick

Dry, very dense, silty fine SAND with gravel, light
brown, no odor (30-50-20).

Dry, very dense, silty fine SAND with gravel, light
brown, no odor (30-60-10).

Dry, very dense, medium to fine SAND with silt
and gravel, brown, no odor (10-80-10).

Boring terminated at 6' bgs due to refusal.
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Concrete
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--19.5' W of the SE corner of the building

8' N of the SE corner of the building
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ESN/Chris

1'

--
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Direct Push Hand Probe

--/1"

Bentonite

Concrete

Concrete 4" thick

Dry, very dense, silty SAND with gravel, brown,
no odor (30-65-05).

Boring terminated at 1' bgs due to refusal.

P106-010.3100

N/A

SM
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Split Spoon

Direct Push Hand Probe

--/1"

Bentonite

Concrete

Concrete 4" thick

Dry, very dense, silty SAND with gravel, brown,
no odor (30-65-05).

Boring terminated at 1' bgs due to refusal.

P107-010.3100

N/A
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Concrete 6" thick

Dry, very dense, silty SAND with gravel, brown,
no odor (45-40-15).
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brown, no odor (30-50-20).
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brown, no odor (30-55-15).
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Dry, very dense, silty SAND with gravel, light
brown, no odor (30-55-15).

Dry, very dense, silty SAND with gravel, light
brown, no odor (30-55-15).
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reported in vertical feet. Boring angled
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Bentonite
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Wet, very dense, silty SAND with gravel, light
brown, no odor (30-55-15).

Wet, very dense, silty SAND with gravel, light
brown, no odor (40-50-10).
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Dry, very dense, silty SAND with gravel, light
brown, no odor (30-55-15).
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and gravel, light brown, no odor (10-75-15).

Moist, very dense, silty SAND with gravel, light
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Damp, very dense, silty SAND with gravel, light
brown, no odor (30-60-10).

Wet, very dense, silty SAND with gravel, grey, no
odor (30-65-05).
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Damp, very dense, silty SAND with gravel, brown,
no odor (30-50-20).
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brown, no odor (35-55-10).

B103-02

B103-07

B103-11

0.0

0.0

0.0

20

100

50

50/3"

50/6"

50/6"

SM

SM

SM



Date Completed:

USCS

feet bgs
%

R
e

c
o

v
e

ry

B
lo

w
 C

ou
nt

Project:

Project Number:

Logged by:

Date Started:

Surface Conditions:

Well Location N/S:

Well Location E/W:

Reviewed by:

D
e
p
th Well

DetailG
ra

p
h
ic

Class
Sample

ID

In
te

rv
a
l

(f
ee

t b
gs

)
LOG

BORING

Site Address:

ConstructionLithologic DescriptionPID (ppmv)

feet bgs

Water Depth
After Completion

Time of Drilling
Water Depth At

lbs

feet bgs

feet bgs

inches

inches

feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:

2 of 3Page:

15

20

25

30

--

B103
--

Seattle, WA 98103

3400 Wallingford Ave N

1/2/13

CER

Concrete

1/2/13

RAH

AMLI Avtech

0789-004

3322' W of the NW corner of the compressor shed on Parcel 3

4' N of the NW corner of the compressor shed on Parcel 3

--

--

--

--

----

Cascade/Jermiah

35.3'

--

Split Spoon

HSA

--/8.25"

Angle boring, 30 degrees off vertical. Log
reported in vertical feet. Boring angled
toward the southwest.

Bentonite

Concrete

Damp, very dense, silty SAND with gravel, brown,
no odor (30-50-20).

Damp, very dense, silty SAND with gravel, brown,
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Damp, very dense, silty SAND with gravel, brown,
no odor (30-55-15).
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no odor (25-55-20).

Damp, very dense, fine to medium SAND with silt
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Wet, very dense, medium to fine SAND with silt
and gravel, brown, no odor (10-70-20).
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Surface Conditions:

Well Location N/S:
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After Completion

Time of Drilling
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feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave

7/9/13

CER

Concrete

7/9/13

EBF

AMLI-Avtech
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--57.2' West of NE corner of Building

54.' South of NE corner of Building

--

--

--

--
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Geologic/Wade

20.5

140

Split-spoon

LAR Auger

--

Bentonite

Concrete

2 concrete slabs cored prior to drilling,
approximately 4" and 6" thick

Moist, dense, gravelly fine to coarse SAND with
silt, brown, no odor (10, 50, 40).

Moist, dense, well consolidated, silty fine SAND
with trace gravel, gray-brown, no odor (45, 55, 0).
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Project:

Project Number:

Logged by:

Date Started:

Surface Conditions:

Well Location N/S:
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After Completion

Time of Drilling
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feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave

7/9/13

CER

Concrete

7/9/13

EBF

AMLI-Avtech

0789-004

--57.2' West of NE corner of Building

54.' South of NE corner of Building

--

--

--

--

----

Geologic/Wade

20.5

140

Split-spoon

LAR Auger

--

Bentonite

Concrete

Moist, very dense, silty gravelly fine SAND, gray-
brown, no odor (30, 50, 0).

Moist, very dense, silty fine SAND with gravel,
gray-brown, no odor (20, 70, 10).

End of boring at 20.5 feet bgs. Backfill with
bentonite.
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Project Number:

Logged by:

Date Started:

Surface Conditions:

Well Location N/S:
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ConstructionLithologic DescriptionPID (ppmv)
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Water Depth
After Completion

Time of Drilling
Water Depth At

lbs
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feet bgs

inches

inches

feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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SB202

Seattle, WA

3400 Wallingford Ave

7/9/13

CER

Concrete

7/9/13

EBF

AMLI-Avtech

0789-00

--53' West of NE corner of Building

13.3' South of NE corner of Building

--

--

--
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----

Geologic/Wade

8

140

Split-spoon

LAR Auger

--

Bentonite

Concrete

Two concrete slabs cored prior to drilling.

Moist, dense, fine SAND with silt, gray, no odor
(10, 90, 0).

Difficult rocky drilling at approximately 7 feet
bgs. Driller added water.
Moist, very dense, sandy GRAVEL with silt, gray,
no odor (15, 40, 45).
Refusal at ~7.5 to 8 feet bgs. Collected a sample
into gravel at point of refusal.

End of boring at 8 feet bgs. Backfill with
bentonite.
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Project:

Project Number:

Logged by:

Date Started:

Surface Conditions:

Well Location N/S:
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Water Depth
After Completion

Time of Drilling
Water Depth At
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feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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SB203

Seattle, WA

3400 Wallingford Ave

7/9/13

CER

Concrete

7/9/13

EBF

AMLI-Avtech

0789-004

--25.8' West of NE corner of Building

13.3' South of NE corner of Building

--

--

--

--

----

Geologic/Wade

21.5

140

Split-spoon

LAR Auger

--

Bentonite

Concrete

Two concrete slabs, approximately 6" and 4"
thick, cored prior to drilling.

Moist, medium dense, silty fine SAND to sandy
SILT with trace gravel, sand-rich layer at 6 to 6.25
feet bgs, brown-gray, some oxidation, no odor
(45, 50, 5).

Moist, dense, silty fine SAND with gravel, gray,
no odor (30, 60, 10).
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Project:
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Logged by:

Date Started:

Surface Conditions:

Well Location N/S:
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feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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SB203

Seattle, WA

3400 Wallingford Ave

7/9/13

CER

Concrete

7/9/13

EBF

AMLI-Avtech

0789-004

--25.8' West of NE corner of Building

13.3' South of NE corner of Building

--

--

--

--

----

Geologic/Wade

21.5

140

Split-spoon

LAR Auger

--

Bentonite

Concrete

Moist, very dense, silty fine SAND to sandy SILT
with gravel, gray, no odor (40, 50, 0).

Moist, very dense, silty fine to medium SAND
with gravel, coarsening downwards, gray, no
odor (30, 65, 5).

End of boring at 21.5 feet bgs. Backfill with
bentonite.
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Project:

Project Number:

Logged by:

Date Started:

Surface Conditions:

Well Location N/S:
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feet bgsWell Screened Interval:

Screen Slot Size:

Filter Pack Used:

Surface Seal:

Annular Seal:

Monument Type:

Drilling Equipment:

Drilling Co./Driller:

Sampler Type:

Hammer Type/Weight:

Total Boring Depth:

Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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Seattle, WA

3400 Wallingford Ave

7/9/13
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Concrete

7/9/13
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--31' West of NE corner of Building

36.5' South of NE corner of Building
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Geologic/Wade

20.5

140

Split-spoon

LAR Auger

--

Notes

Bentonite

Concrete

Two concrete slabs, approximately 6" and 4"
thick, cored prior to drilling.

Moist, medium dense, fine to medium SAND with
trace gravel and silt, brown, no odor (5, 90, 5). 1-2
cm thick lense of gray silt with oxidation at 6.4'
bgs.

Rocky drilling.

Moist, dense, silty gravelly fine SAND, gray-
brown, no odor (40, 45, 15)
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Logged by:

Date Started:

Surface Conditions:
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Hammer Type/Weight:
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Total Well Depth:

State Well ID No.:

Notes/Comments:Well/Auger Diameter:
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--31' West of NE corner of Building

36.5' South of NE corner of Building
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20.5

140

Split-spoon

LAR Auger
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Notes

Bentonite

Concrete

Moist, very dense, silty fine SAND to sandy SILT
with gravel, gray, no odor (45, 50, 5).

Gravelly drilling.

Moist, very dense, silty fine SAND with gravel,
gray-brown, no odor (35, 44, 10).

End of boring at 20.5 feet bgs. Backfilled with
bentonite.
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Bentonite

Concrete

Asphalt

Moist, dense, silty fine SAND with trace gravel,
gray, no odor (35, 60, 5).
Coarsening downward.

Moist, very dense, silty fine SAND with trace
gravel, gray, no odor (30, 65, 5).
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State Well ID No.:
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Bentonite

Concrete

Moist, very dense, silty fine SAND with trace
gravel, gray, no odor (15, 80, 5).

Moist, very dense, sily fine SAND with trace
gravel, gray, no odor (25, 70, 5).

End of boring at 20.5 feet bgs. Backfilled with
bentonite.
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 7, 2013 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included is the amended report from the testing of material submitted on April 26, 
2013 from the SOU_0789-004-05_20130426, F&BI 304503 project.  Per your request, 
the sample ID MW14-20130424 was amended to MW04-20130424. 
 
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 
SOU0507R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 7, 2013 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on April 26, 2013 from 
the SOU_0789-004-05_20130426, F&BI 304503 project.  There are 17 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 
SOU0507R.DOC 



FRIEDMAN & BRUYA, INC. 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 26, 2013 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004-05_20130426, F&BI 
304503 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
304503 -01 MW03-20130424 
304503 -02 MW05-20130424 
304503 -03 MW06-20130426 
304503 -04 MW07-20130425 
304503 -05 MW09-20130424 
304503 -06 MW11-20130425 
304503 -07 MW12-20130425 
304503 -08 MW13-20130424 
304503 -09 MW04-20130424 
304503 -10 MW15-20130424 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW03-20130424 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/26/13 Lab ID:  304503-01 
Date Analyzed: 04/26/13 Data File:  042626.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 97 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene 1.8 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  76 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW05-20130424 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/26/13 Lab ID:  304503-02 
Date Analyzed: 04/26/13 Data File:  042627.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 97 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 3.0 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW06-20130426 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/26/13 Lab ID:  304503-03 
Date Analyzed: 04/26/13 Data File:  042628.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 57 121 
Toluene-d8 101 63 127 
4-Bromofluorobenzene 97 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 4.5 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW07-20130425 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/26/13 Lab ID:  304503-04 
Date Analyzed: 04/26/13 Data File:  042629.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 57 121 
Toluene-d8 101 63 127 
4-Bromofluorobenzene 98 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 6.1 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW09-20130424 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/29/13 Lab ID:  304503-05 
Date Analyzed: 04/29/13 Data File:  042908.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 57 121 
Toluene-d8 104 63 127 
4-Bromofluorobenzene 99 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  24 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW11-20130425 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/29/13 Lab ID:  304503-06 
Date Analyzed: 04/29/13 Data File:  042909.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 57 121 
Toluene-d8 101 63 127 
4-Bromofluorobenzene 100 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  39 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW12-20130425 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/29/13 Lab ID:  304503-07 
Date Analyzed: 04/29/13 Data File:  042910.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 57 121 
Toluene-d8 102 63 127 
4-Bromofluorobenzene 98 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 5.7 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW13-20130424 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/29/13 Lab ID:  304503-08 
Date Analyzed: 04/29/13 Data File:  042911.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 57 121 
Toluene-d8 102 63 127 
4-Bromofluorobenzene 97 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 2.5 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW04-20130424 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/29/13 Lab ID:  304503-09 
Date Analyzed: 04/29/13 Data File:  042912.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 57 121 
Toluene-d8 102 63 127 
4-Bromofluorobenzene 97 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 280 ve 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW04-20130424 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/29/13 Lab ID:  304503-09 1/10 
Date Analyzed: 04/29/13 Data File:  042915.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 57 121 
Toluene-d8 102 63 127 
4-Bromofluorobenzene 98 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <2 
Chloroethane <10 
1,1-Dichloroethene <10 
Methylene chloride <50 
trans-1,2-Dichloroethene <10 
1,1-Dichloroethane <10 
cis-1,2-Dichloroethene <10 
1,2-Dichloroethane (EDC) <10 
1,1,1-Trichloroethane <10 
Trichloroethene  290 
Tetrachloroethene <10 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW15-20130424 Client: SoundEarth Strategies 
Date Received:  04/26/13 Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/29/13 Lab ID:  304503-10 
Date Analyzed: 04/29/13 Data File:  042913.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 57 121 
Toluene-d8 102 63 127 
4-Bromofluorobenzene 98 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  Method Blank Client: SoundEarth Strategies 
Date Received:  Not Applicable Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/26/13 Lab ID:  03-0735 mb2 
Date Analyzed: 04/26/13 Data File:  042617.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 57 121 
Toluene-d8 102 63 127 
4-Bromofluorobenzene 97 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  Method Blank Client: SoundEarth Strategies 
Date Received:  Not Applicable Project: SOU_0789-004-05_20130426, F&BI 304503 
Date Extracted:  04/29/13 Lab ID:  03-0763 mb 
Date Analyzed: 04/29/13 Data File:  042907.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 57 121 
Toluene-d8 103 63 127 
4-Bromofluorobenzene 98 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Date of Report:  05/07/13 
Date Received:  04/26/13 
Project:  SOU_0789-004-05_20130426, F&BI 304503 
 

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

 
Laboratory Code:  304488-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 <0.2 103  36-166 
Chloroethane ug/L (ppb) 50 <1 117  46-160 
1,1-Dichloroethene ug/L (ppb) 50 <1 108  60-136 
Methylene chloride ug/L (ppb) 50 <5 101  67-132 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 105  72-129 
1,1-Dichloroethane ug/L (ppb) 50 <1 105  70-128 
cis-1,2-Dichloroethene ug/L (ppb) 50 <1 107  71-127 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 110  69-133 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 113  60-146 
Trichloroethene ug/L (ppb) 50 <1 105  66-135 
Tetrachloroethene ug/L (ppb) 50 <1 101  10-226 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 104  107  50-154 3 
Chloroethane ug/L (ppb) 50 117  121  58-146 3 
1,1-Dichloroethene ug/L (ppb) 50 110  112  67-136 2 
Methylene chloride ug/L (ppb) 50 97  100  39-148 3 
trans-1,2-Dichloroethene ug/L (ppb) 50 105  107  68-128 2 
1,1-Dichloroethane ug/L (ppb) 50 104  106  79-121 2 
cis-1,2-Dichloroethene ug/L (ppb) 50 107  106  80-123 1 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 109  109  73-132 0 
1,1,1-Trichloroethane ug/L (ppb) 50 113  118  83-130 4 
Trichloroethene ug/L (ppb) 50 106  106  80-120 0 
Tetrachloroethene ug/L (ppb) 50 101  101  76-121 0 
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Date of Report:  05/07/13 
Date Received:  04/26/13 
Project:  SOU_0789-004-05_20130426, F&BI 304503 
 

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

 
Laboratory Code:  304483-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 <0.2 111  36-166 
Chloroethane ug/L (ppb) 50 <1 124  46-160 
1,1-Dichloroethene ug/L (ppb) 50 <1 117  60-136 
Methylene chloride ug/L (ppb) 50 <5 108  67-132 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 111  72-129 
1,1-Dichloroethane ug/L (ppb) 50 <1 113  70-128 
cis-1,2-Dichloroethene ug/L (ppb) 50 <1 112  71-127 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 116  69-133 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 121  60-146 
Trichloroethene ug/L (ppb) 50 <1 110  66-135 
Tetrachloroethene ug/L (ppb) 50 <1 106  10-226 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 106  105  50-154 1 
Chloroethane ug/L (ppb) 50 116  114  58-146 2 
1,1-Dichloroethene ug/L (ppb) 50 107  107  67-136 0 
Methylene chloride ug/L (ppb) 50 99  100  39-148 1 
trans-1,2-Dichloroethene ug/L (ppb) 50 104  103  68-128 1 
1,1-Dichloroethane ug/L (ppb) 50 104  104  79-121 0 
cis-1,2-Dichloroethene ug/L (ppb) 50 105  105  80-123 0 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 109  111  73-132 2 
1,1,1-Trichloroethane ug/L (ppb) 50 116  113  83-130 3 
Trichloroethene ug/L (ppb) 50 105  104  80-120 1 
Tetrachloroethene ug/L (ppb) 50 98  100  76-121 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Bradley T. Benson, B.S. TEL: (206) 285-8282 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
January 23, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 12, 2012 
from the SOU_0789-004-02_20120112, F&BI 201148 project.  There are 9 pages 
included in this report.  Any samples that may remain are currently scheduled for 
disposal in 30 days.  If you would like us to return your samples or arrange for long term 
storage at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0123R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 12, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004-02_20120112, F&BI 
201148 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
201148-01 B04-03 
201148-02 B04-05 
201148-03 B04-10 
201148-04 B04-13 
201148-05 B04-15 
201148-06 B04-20 
201148-07 B04-25 
201148-08 B05-08 
201148-09 B05-10 
201148-10 B05-13 
201148-11 B05-15 
201148-12 B05-20 
201148-13 B05-25 
201148-14 B05-30 
201148-15 B05-35 
201148-16 B06-08 
201148-17 B06-10 
201148-18 B06-13 
201148-19 B06-15 
201148-20 B06-20 
201148-21 B06-25 
201148-22 B06-30 
201148-23 B06-35 
201148-24 B06-40 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  01/23/12 
Date Received:  01/12/12 
Project:  SOU_0789-004-02_20120112, F&BI 201148 
Date Extracted:  01/13/12 
Date Analyzed:  01/13/12 
 

RESULTS FROM THE ANALYSIS OF 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) 
 
B04-05 <50  <250  88 
201148-02 
 
 
Method Blank <50 <250 88 
02-079 MB  
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B04-05 Client: SoundEarth Strategies 
Date Received: 01/12/12 Project: SOU_0789-004-02, F&BI 201148 
Date Extracted: 01/16/12 Lab ID: 201148-02 
Date Analyzed: 01/16/12 Data File: 201148-02.052 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  84 60 125 
Indium  83 60 125 
Holmium  94 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 8.66 
Arsenic 1.25 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 42.3 
Lead 2.02 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004-02, F&BI 201148 
Date Extracted: 01/16/12 Lab ID: I2-41 mb 
Date Analyzed: 01/17/12 Data File: I2-41 mb.024 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  87 60 125 
Indium  93 60 125 
Holmium  101 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:  01/23/12 
Date Received:  01/12/12 
Project:  SOU_0789-004-02_20120112, F&BI 201148 
Date Extracted:  01/16/12 
Date Analyzed:  01/18/12 
 

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 
 
B04-05 <0.1 
201148-02 

  
 
Method Blank <0.1 
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Date of Report:  01/23/12 
Date Received:  01/12/12 
Project:  SOU_0789-004-02_20120112, F&BI 201148 
 

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL 
SAMPLES 

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

 
Laboratory Code:  201148-02 (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 <50 100 99 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 93 79-144 
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Date of Report:  01/23/12 
Date Received:  01/12/12 
Project:  SOU_0789-004-02_20120112, F&BI 201148 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  201148-02  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium mg/kg (ppm) 50 8.66  98  103 51-132  5 
Arsenic mg/kg (ppm) 10 1.25  94  92 44-151  2 
Selenium mg/kg (ppm) 5 <1  92  92 52-128  0 
Silver mg/kg (ppm) 10 <1  90  103 69-125  13 
Cadmium mg/kg (ppm) 10 <1  102  102 83-120  0 
Barium mg/kg (ppm) 50 42.3  103 b  102 b 47-147  1 b 
Lead mg/kg (ppm) 50 2.02  103  108 65-126  5 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50  88 79-125 
Arsenic mg/kg (ppm) 10  96 80-120 
Selenium mg/kg (ppm) 5  99 81-121 
Silver mg/kg (ppm) 10  94 84-117 
Cadmium mg/kg (ppm) 10  102 89-116 
Barium mg/kg (ppm) 50  102 88-113 
Lead mg/kg (ppm) 50  108 81-120 
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Date of Report:  01/23/12 
Date Received:  01/12/12 
Project:  SOU_0789-004-02_20120112, F&BI 201148 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

TOTAL MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  201148-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury mg/kg (ppm) 0.125 <0.1 114 118 45-162 3 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 114 63-144 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
February 2, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the additional results from the testing of material submitted on January 
12, 2012 from the SOU_0789-004-02_20120112, F&BI 201148 project.  There are 7 
pages included in this report.   
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0202R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 12, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004-02_20120112, F&BI 
201148 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
201148 -01 B04-03 
201148 -02 B04-05 
201148 -03 B04-10 
201148 -04 B04-13 
201148 -05 B04-15 
201148 -06 B04-20 
201148 -07 B04-25 
201148 -08 B05-08 
201148 -09 B05-10 
201148 -10 B05-13 
201148 -11 B05-15 
201148 -12 B05-20 
201148 -13 B05-25 
201148 -14 B05-30 
201148 -15 B05-35 
201148 -16 B06-08 
201148 -17 B06-10 
201148 -18 B06-13 
201148 -19 B06-15 
201148 -20 B06-20 
201148 -21 B06-25 
201148 -22 B06-30 
201148 -23 B06-35 
201148 -24 B06-40 
 
 
 
The samples were requested to be analyzed outside of the holding time.  The data were 
flagged accordingly. 
 
The 8260C laboratory control sample and laboratory control sample duplicate failed the 
relative percent difference for chloroethane.  The analyte was not detected therefore 
the data were acceptable. 
 
All other quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B06-20 ht Client: SoundEarth Strategies 
Date Received: 01/12/12 Project: SOU_0789-004-02_20120112, F&BI 201148 
Date Extracted: 01/30/12 Lab ID: 201148-20 
Date Analyzed: 01/31/12 Data File: 013112.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B06-35 ht Client: SoundEarth Strategies 
Date Received: 01/12/12 Project: SOU_0789-004-02_20120112, F&BI 201148 
Date Extracted: 01/30/12 Lab ID: 201148-23 
Date Analyzed: 01/31/12 Data File: 013113.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene 0.046 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004-02_20120112, F&BI 201148 
Date Extracted: 01/30/12 Lab ID: 02-0129 mb 
Date Analyzed: 01/31/12 Data File: 013111.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 103 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 104 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Date of Report:  02/02/12 
Date Received:  01/12/12 
Project:  SOU_0789-004-02_20120112, F&BI 201148 
 

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

 
Laboratory Code:  201148-20 (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 23  10-142 
Chloromethane mg/kg (ppm) 2.5 <0.5 53  10-126 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 53  10-138 
Bromomethane mg/kg (ppm) 2.5 <0.5 61  10-163 
Chloroethane mg/kg (ppm) 2.5 <0.5 48  10-176 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 65  10-176 
Acetone mg/kg (ppm) 12.5 <0.5 78  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 66  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 62  10-156 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 80  21-145 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 72  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 78  19-140 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 94  10-158 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 80  25-135 
Chloroform mg/kg (ppm) 2.5 <0.05 82  21-145 
2-Butanone (MEK) mg/kg (ppm) 12.5 <0.5 85  19-147 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 82  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 82  10-156 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 82  17-140 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 80  9-164 
Benzene mg/kg (ppm) 2.5 <0.03 80  29-129 
Trichloroethene mg/kg (ppm) 2.5 <0.03 79  21-139 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 85  30-135 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 87  23-155 
Dibromomethane mg/kg (ppm) 2.5 <0.05 85  23-145 
4-Methyl-2-pentanone mg/kg (ppm) 12.5 <0.5 93  24-155 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 93  28-144 
Toluene mg/kg (ppm) 2.5 <0.05 84  35-130 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 91  26-149 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 85  30-142 
2-Hexanone mg/kg (ppm) 12.5 <0.5 88  15-166 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 89  31-137 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 83  20-133 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 89  28-150 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 87  28-142 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 85  32-129 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 88  32-137 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 88  31-143 
m,p-Xylene mg/kg (ppm) 5 <0.1 90  34-136 
o-Xylene mg/kg (ppm) 2.5 <0.05 90  33-134 
Styrene mg/kg (ppm) 2.5 <0.05 89  35-137 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 89  31-142 
Bromoform mg/kg (ppm) 2.5 <0.05 89  21-156 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 91  23-146 
Bromobenzene mg/kg (ppm) 2.5 <0.05 86  34-130 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 88  18-149 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 84  28-140 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 84  25-144 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 90  31-134 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 92  31-136 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 90  30-137 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 88  10-182 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 88  23-145 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 91  21-149 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 87  30-131 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 84  29-129 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 88  31-132 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 86  11-161 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 84  22-142 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 85  19-142 
Naphthalene mg/kg (ppm) 2.5 <0.05 79  14-157 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 81  20-144 
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Date of Report:  02/02/12 
Date Received:  01/12/12 
Project:  SOU_0789-004-02_20120112, F&BI 201148 
 

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

 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Dichlorodifluoromethane mg/kg (ppm) 2.5 47  44  10-146 7 
Chloromethane mg/kg (ppm) 2.5 74  71  27-133 4 
Vinyl chloride mg/kg (ppm) 2.5 78  74  22-139 5 
Bromomethane mg/kg (ppm) 2.5 81  78  38-114 4 
Chloroethane mg/kg (ppm) 2.5 56  82  20-153 38 vo 
Trichlorofluoromethane mg/kg (ppm) 2.5 90  83  10-196 8 
Acetone mg/kg (ppm) 12.5 91  83  52-141 9 
1,1-Dichloroethene mg/kg (ppm) 2.5 93  88  47-128 6 
Methylene chloride mg/kg (ppm) 2.5 80  73  42-132 9 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 97  94  60-123 3 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 91  88  67-127 3 
1,1-Dichloroethane mg/kg (ppm) 2.5 96  96  68-115 0 
2,2-Dichloropropane mg/kg (ppm) 2.5 112  120  57-133 7 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 98  99  72-113 1 
Chloroform mg/kg (ppm) 2.5 99  98  66-120 1 
2-Butanone (MEK) mg/kg (ppm) 12.5 104  103  57-123 1 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 98  97  56-135 1 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 102  103  62-131 1 
1,1-Dichloropropene mg/kg (ppm) 2.5 102  102  69-128 0 
Carbon tetrachloride mg/kg (ppm) 2.5 102  100  60-139 2 
Benzene mg/kg (ppm) 2.5 96  96  68-114 0 
Trichloroethene mg/kg (ppm) 2.5 94  95  68-114 1 
1,2-Dichloropropane mg/kg (ppm) 2.5 100  101  72-127 1 
Bromodichloromethane mg/kg (ppm) 2.5 104  103  72-130 1 
Dibromomethane mg/kg (ppm) 2.5 100  101  70-120 1 
4-Methyl-2-pentanone mg/kg (ppm) 12.5 109  107  45-145 2 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 112  111  75-136 1 
Toluene mg/kg (ppm) 2.5 101  100  66-126 1 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 111  109  72-132 2 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 100  99  75-113 1 
2-Hexanone mg/kg (ppm) 12.5 102  100  33-152 2 
1,3-Dichloropropane mg/kg (ppm) 2.5 104  103  72-130 1 
Tetrachloroethene mg/kg (ppm) 2.5 101  101  72-114 0 
Dibromochloromethane mg/kg (ppm) 2.5 108  107  74-125 1 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 104  103  74-132 1 
Chlorobenzene mg/kg (ppm) 2.5 101  99  76-111 2 
Ethylbenzene mg/kg (ppm) 2.5 105  104  64-123 1 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 103  102  69-135 1 
m,p-Xylene mg/kg (ppm) 5 106  106  78-122 0 
o-Xylene mg/kg (ppm) 2.5 103  103  77-124 0 
Styrene mg/kg (ppm) 2.5 103  101  74-126 2 
Isopropylbenzene mg/kg (ppm) 2.5 104  102  76-127 2 
Bromoform mg/kg (ppm) 2.5 108  105  56-132 3 
n-Propylbenzene mg/kg (ppm) 2.5 110  110  74-124 0 
Bromobenzene mg/kg (ppm) 2.5 101  103  72-122 2 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 104  103  76-126 1 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 100  99  56-143 1 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 99  99  61-137 0 
2-Chlorotoluene mg/kg (ppm) 2.5 106  107  74-121 1 
4-Chlorotoluene mg/kg (ppm) 2.5 109  109  75-122 0 
tert-Butylbenzene mg/kg (ppm) 2.5 106  106  73-130 0 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 104  103  76-125 1 
sec-Butylbenzene mg/kg (ppm) 2.5 105  104  71-130 1 
p-Isopropyltoluene mg/kg (ppm) 2.5 108  106  70-132 2 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 103  103  75-121 0 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 100  99  74-117 1 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 103  101  76-121 2 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 96  95  61-136 1 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 92  96  70-129 4 
Hexachlorobutadiene mg/kg (ppm) 2.5 100  95  50-153 5 
Naphthalene mg/kg (ppm) 2.5 85  94  60-125 10 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 86  97  62-130 12 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument 
calibration range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Kurt Johnson, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
July 17, 2013 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on July 9, 2013 from 
the SOU_0789-004_20130709, F&BI 307116 project.  There are 19 pages included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0717R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 9, 2013 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20130709, F&BI 307116 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
307116-01 SB201-05 
307116-02 SB201-10 
307116-03 SB201-15 
307116-04 SB201-20 
307116-05 SB204-05 
307116-06 SB204-10 
307116-07 SB204-15 
307116-08 SB204-20 
307116-09 SB203-05 
307116-10 SB203-10 
307116-11 SB203-15 
307116-12 SB203-20 
307116-13 SB202-05 
307116-14 SB202-08 
307116-15 SB205-05 
307116-16 SB205-10 
307116-17 SB205-15 
307116-18 SB205-20 
 
 
 
Methylene chloride was detected in the 8260C analysis of sample SB204-15.  The data 
were flagged as due to laboratory contamination. 
 
All other quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB201-05 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-01 
Date Analyzed: 07/10/13 Data File:  071007.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 102 51 121 
4-Bromofluorobenzene 99 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB201-10 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-02 
Date Analyzed: 07/10/13 Data File:  071008.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 100 51 121 
4-Bromofluorobenzene 97 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB201-15 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-03 
Date Analyzed: 07/10/13 Data File:  071009.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 104 51 121 
4-Bromofluorobenzene 99 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB201-20 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-04 
Date Analyzed: 07/10/13 Data File:  071010.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 102 51 121 
4-Bromofluorobenzene 99 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene 0.039 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB204-10 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-06 
Date Analyzed: 07/10/13 Data File:  071011.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 103 62 142 
Toluene-d8 101 51 121 
4-Bromofluorobenzene 99 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB204-15 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-07 
Date Analyzed: 07/10/13 Data File:  071012.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 102 51 121 
4-Bromofluorobenzene 97 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride 0.57 lc 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene 0.046 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB204-20 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-08 
Date Analyzed: 07/10/13 Data File:  071013.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 62 142 
Toluene-d8 98 51 121 
4-Bromofluorobenzene 97 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene 0.031 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB203-05 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-09 
Date Analyzed: 07/10/13 Data File:  071014.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 103 62 142 
Toluene-d8 100 51 121 
4-Bromofluorobenzene 98 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB203-10 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-10 
Date Analyzed: 07/10/13 Data File:  071015.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 102 51 121 
4-Bromofluorobenzene 97 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB203-15 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-11 
Date Analyzed: 07/10/13 Data File:  071016.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 62 142 
Toluene-d8 103 51 121 
4-Bromofluorobenzene 100 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB202-05 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-13 
Date Analyzed: 07/10/13 Data File:  071017.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 62 142 
Toluene-d8 102 51 121 
4-Bromofluorobenzene 100 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB202-08 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-14 
Date Analyzed: 07/10/13 Data File:  071018.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 62 142 
Toluene-d8 100 51 121 
4-Bromofluorobenzene 96 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB205-10 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-16 
Date Analyzed: 07/10/13 Data File:  071019.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 98 51 121 
4-Bromofluorobenzene 95 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB205-15 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-17 
Date Analyzed: 07/10/13 Data File:  071020.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 103 51 121 
4-Bromofluorobenzene 98 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  SB205-20 Client: SoundEarth Strategies 
Date Received:  07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  307116-18 
Date Analyzed: 07/10/13 Data File:  071021.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 100 51 121 
4-Bromofluorobenzene 98 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  Method Blank Client: SoundEarth Strategies 
Date Received:  Not Applicable Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted:  07/10/13 Lab ID:  03-1283 mb2 
Date Analyzed: 07/10/13 Data File:  071004.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 103 62 142 
Toluene-d8 96 51 121 
4-Bromofluorobenzene 95 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Date of Report:  07/17/13 
Date Received:  07/09/13 
Project:  SOU_0789-004_20130709, F&BI 307116 
 

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

 
Laboratory Code:  307092-03 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 42  39  10-138 7 
Chloroethane mg/kg (ppm) 2.5 <0.5 53  52  10-176 2 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 63  63  10-160 0 
Methylene chloride mg/kg (ppm) 2.5 <0.5 63  68  10-156 8 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 68  68  14-137 0 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 69  70  19-140 1 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 74  74  25-135 0 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 72  73  12-160 1 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 67  67  10-156 0 
Trichloroethene mg/kg (ppm) 2.5 <0.03 74  78  21-139 5 
Tetrachloroethene mg/kg (ppm) 2.5 0.067 68 70 20-133 3 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Vinyl chloride mg/kg (ppm) 2.5 64  22-139 
Chloroethane mg/kg (ppm) 2.5 73  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 86  47-128 
Methylene chloride mg/kg (ppm) 2.5 86  42-132 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 91  67-127 
1,1-Dichloroethane mg/kg (ppm) 2.5 90  68-115 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 94  72-113 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 91  56-135 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 88  62-131 
Trichloroethene mg/kg (ppm) 2.5 93  64-117 
Tetrachloroethene mg/kg (ppm) 2.5 93  72-114 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 consider ed 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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Kurt Johnson, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
July 23, 2013 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the additional results from the testing of material submitted on July 9, 
2013 from the SOU_0789-004_20130709, F&BI 307116 project.  There are 5 pages 
included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0723R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 9, 2013 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20130709, F&BI 307116 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
307116-01 SB201-05 
307116-02 SB201-10 
307116-03 SB201-15 
307116-04 SB201-20 
307116-05 SB204-05 
307116-06 SB204-10 
307116-07 SB204-15 
307116-08 SB204-20 
307116-09 SB203-05 
307116-10 SB203-10 
307116-11 SB203-15 
307116-12 SB203-20 
307116-13 SB202-05 
307116-14 SB202-08 
307116-15 SB205-05 
307116-16 SB205-10 
307116-17 SB205-15 
307116-18 SB205-20 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: SB203-20 Client: SoundEarth Strategies 
Date Received: 07/09/13 Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted: 07/17/13 Lab ID: 307116-12 
Date Analyzed: 07/17/13 Data File: 071717.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 62 142 
Toluene-d8 98 51 121 
4-Bromofluorobenzene 98 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004_20130709, F&BI 307116 
Date Extracted: 07/17/13 Lab ID: 03-1318 mb 
Date Analyzed: 07/17/13 Data File: 071708.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 62 142 
Toluene-d8 98 51 121 
4-Bromofluorobenzene 99 32 146 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Date of Report:  07/23/13 
Date Received:  07/09/13 
Project:  SOU_0789-004_20130709, F&BI 307116 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  307170-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 45  10-138 
Chloroethane mg/kg (ppm) 2.5 <0.5 57  10-176 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 66  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 51  10-156 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 74  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 76  19-140 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 78  25-135 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 78  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 74  10-156 
Trichloroethene mg/kg (ppm) 2.5 <0.03 74  21-139 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 73  20-133 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride mg/kg (ppm) 2.5 80  76  22-139 5 
Chloroethane mg/kg (ppm) 2.5 86  86  10-163 0 
1,1-Dichloroethene mg/kg (ppm) 2.5 94  100  47-128 6 
Methylene chloride mg/kg (ppm) 2.5 72  72  42-132 0 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 102  104  67-127 2 
1,1-Dichloroethane mg/kg (ppm) 2.5 101  102  68-115 1 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 104  104  72-113 0 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 102  102  56-135 0 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 101  101  62-131 0 
Trichloroethene mg/kg (ppm) 2.5 100  98  64-117 2 
Tetrachloroethene mg/kg (ppm) 2.5 101  103  72-114 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Bradley T. Benson, B.S. TEL: (206) 285-8282 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
January 21, 2013 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 14, 2013 
from the SOU_0789-004_20130114, F&BI 301164 project.  There are 10 pages included 
in this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0121R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 14, 2013 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20130114, F&BI 301164 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
301164 -01 MW09-20130114 
301164 -02 MW03-20130114 
301164 -03 MW12-20130114 
301164 -04 MW06-20130114 
301164 -05 MW05-20130114 
301164 -06 MW15-20130114 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW09-20130114 Client: SoundEarth Strategies 
Date Received: 01/14/13 Project: SOU_0789-004_20130114, F&BI 301164 
Date Extracted: 01/15/13 Lab ID: 301164-01 
Date Analyzed: 01/15/13 Data File: 011548.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 50 150 
Toluene-d8 99 50 150 
4-Bromofluorobenzene 99 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene 1.5 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  42 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW03-20130114 Client: SoundEarth Strategies 
Date Received: 01/14/13 Project: SOU_0789-004_20130114, F&BI 301164 
Date Extracted: 01/15/13 Lab ID: 301164-02 
Date Analyzed: 01/15/13 Data File: 011549.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 50 150 
Toluene-d8 99 50 150 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene 1.7 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  71 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW12-20130114 Client: SoundEarth Strategies 
Date Received: 01/14/13 Project: SOU_0789-004_20130114, F&BI 301164 
Date Extracted: 01/15/13 Lab ID: 301164-03 
Date Analyzed: 01/15/13 Data File: 011550.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 50 150 
Toluene-d8 97 50 150 
4-Bromofluorobenzene 97 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 5.0 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW06-20130114 Client: SoundEarth Strategies 
Date Received: 01/14/13 Project: SOU_0789-004_20130114, F&BI 301164 
Date Extracted: 01/15/13 Lab ID: 301164-04 
Date Analyzed: 01/15/13 Data File: 011551.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 50 150 
Toluene-d8 98 50 150 
4-Bromofluorobenzene 98 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 2.4 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW05-20130114 Client: SoundEarth Strategies 
Date Received: 01/14/13 Project: SOU_0789-004_20130114, F&BI 301164 
Date Extracted: 01/15/13 Lab ID: 301164-05 
Date Analyzed: 01/15/13 Data File: 011552.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 103 50 150 
Toluene-d8 101 50 150 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 3.3 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW15-20130114 Client: SoundEarth Strategies 
Date Received: 01/14/13 Project: SOU_0789-004_20130114, F&BI 301164 
Date Extracted: 01/15/13 Lab ID: 301164-06 
Date Analyzed: 01/15/13 Data File: 011553.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 50 150 
Toluene-d8 100 50 150 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004_20130114, F&BI 301164 
Date Extracted: 01/15/13 Lab ID: 03-0026 mb 
Date Analyzed: 01/15/13 Data File: 011529.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 50 150 
Toluene-d8 99 50 150 
4-Bromofluorobenzene 100 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Date of Report:  01/21/13 
Date Received:  01/14/13 
Project:  SOU_0789-004_20130114, F&BI 301164 
 

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

 
Laboratory Code:  301164-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 <0.2 99  73-131 
Chloroethane ug/L (ppb) 50 <1 96  70-127 
1,1-Dichloroethene ug/L (ppb) 50 <1 101  74-123 
Methylene chloride ug/L (ppb) 50 <5 92  62-125 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 99  74-123 
1,1-Dichloroethane ug/L (ppb) 50 <1 100  82-110 
cis-1,2-Dichloroethene ug/L (ppb) 50 1.5 100  75-117 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 100  78-113 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 99  79-117 
Trichloroethene ug/L (ppb) 50 42 101 b 78-108 
Tetrachloroethene ug/L (ppb) 50 <1 94  70-115 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 102  98  73-132 4 
Chloroethane ug/L (ppb) 50 100  94  72-125 6 
1,1-Dichloroethene ug/L (ppb) 50 106  101  75-119 5 
Methylene chloride ug/L (ppb) 50 102  100  71-112 2 
trans-1,2-Dichloroethene ug/L (ppb) 50 105  103  76-118 2 
1,1-Dichloroethane ug/L (ppb) 50 105  103  82-110 2 
cis-1,2-Dichloroethene ug/L (ppb) 50 103  102  83-110 1 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 102  102  80-110 0 
1,1,1-Trichloroethane ug/L (ppb) 50 104  104  80-116 0 
Trichloroethene ug/L (ppb) 50 104  101  77-108 3 
Tetrachloroethene ug/L (ppb) 50 100  96  81-109 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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
January 16, 2013 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 11, 2013 
from the SOU_0789-004_20130111, F&BI 301146 project.  There are 7 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 
SOU0116R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 11, 2013 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20130111, F&BI 301146 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
301146 -01 MW07-20130111 
301146 -02 MW11-20130111 
301146 -03 MW04-20130111 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW07-20130111 Client: SoundEarth Strategies 
Date Received: 01/11/13 Project: SOU_0789-004_20130111, F&BI 301146 
Date Extracted: 01/14/13 Lab ID: 301146-01 
Date Analyzed: 01/14/13 Data File: 011417.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 50 150 
Toluene-d8 101 50 150 
4-Bromofluorobenzene 100 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 3.5 
Tetrachloroethene <1 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3 

 
Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW11-20130111 Client: SoundEarth Strategies 
Date Received: 01/11/13 Project: SOU_0789-004_20130111, F&BI 301146 
Date Extracted: 01/14/13 Lab ID: 301146-02 
Date Analyzed: 01/14/13 Data File: 011426.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 50 150 
Toluene-d8 100 50 150 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  78 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW04-20130111 Client: SoundEarth Strategies 
Date Received: 01/11/13 Project: SOU_0789-004_20130111, F&BI 301146 
Date Extracted: 01/14/13 Lab ID: 301146-03 
Date Analyzed: 01/14/13 Data File: 011419.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 50 150 
Toluene-d8 98 50 150 
4-Bromofluorobenzene 100 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  85 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004_20130111, F&BI 301146 
Date Extracted: 01/14/13 Lab ID: 03-0020 mb 
Date Analyzed: 01/14/13 Data File: 011407.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 50 150 
Toluene-d8 102 50 150 
4-Bromofluorobenzene 103 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Date of Report:  01/16/13 
Date Received:  01/11/13 
Project:  SOU_0789-004_20130111, F&BI 301146 
 

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

 
Laboratory Code:  301146-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 <0.2 107  73-131 
Chloroethane ug/L (ppb) 50 <1 98  70-127 
1,1-Dichloroethene ug/L (ppb) 50 <1 104  74-123 
Methylene chloride ug/L (ppb) 50 <5 108  62-125 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 102  74-123 
1,1-Dichloroethane ug/L (ppb) 50 <1 104  82-110 
cis-1,2-Dichloroethene ug/L (ppb) 50 <1 105  75-117 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 106  78-113 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 106  79-117 
Trichloroethene ug/L (ppb) 50 3.5 102  78-108 
Tetrachloroethene ug/L (ppb) 50 <1 95  70-115 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 108  108  73-132 0 
Chloroethane ug/L (ppb) 50 97  96  72-125 1 
1,1-Dichloroethene ug/L (ppb) 50 104  104  75-119 0 
Methylene chloride ug/L (ppb) 50 110  112  71-112 2 
trans-1,2-Dichloroethene ug/L (ppb) 50 103  104  76-118 1 
1,1-Dichloroethane ug/L (ppb) 50 107  107  82-110 0 
cis-1,2-Dichloroethene ug/L (ppb) 50 105  104  83-110 1 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 108  109  80-110 1 
1,1,1-Trichloroethane ug/L (ppb) 50 110  109  80-116 1 
Trichloroethene ug/L (ppb) 50 102  104  77-108 2 
Tetrachloroethene ug/L (ppb) 50 96  96  81-109 0 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal 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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
January 19, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 13, 2012 
from the SOU_0789-004_20120113, F&BI 201168 project.  There are 10 pages included 
in this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0119R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 13, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20120113, F&BI 201168 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
201168-01 B07-08 
201168-02 B07-10 
201168-03 B07-13 
201168-04 B07-15 
201168-05 B07-20 
201168-06 B07-25 
201168-07 B07-30 
201168-08 B08-08 
201168-09 B08-10 
201168-10 B08-13 
201168-11 B08-15 
201168-12 B08-20 
201168-13 B08-25 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  01/19/12 
Date Received:  01/13/12 
Project:  SOU_0789-004_20120113, F&BI 201168 
Date Extracted:  01/16/12 
Date Analyzed:  01/16/12 
 

RESULTS FROM THE ANALYSIS OF 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) 
 
B08-08 <50  <250  99 
201168-08 
 
 
Method Blank <50 <250 90 
02-085 MB  
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B07-08 Client: SoundEarth Strategies 
Date Received: 01/13/12 Project: SOU_0789-004_20120113, F&BI 201168 
Date Extracted: 01/17/12 Lab ID: 201168-01 
Date Analyzed: 01/17/12 Data File: 201168-01.026 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  91 60 125 
Indium  93 60 125 
Holmium  102 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 8.10 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 16.4 
Lead 1.31 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B08-08 Client: SoundEarth Strategies 
Date Received: 01/13/12 Project: SOU_0789-004_20120113, F&BI 201168 
Date Extracted: 01/17/12 Lab ID: 201168-08 
Date Analyzed: 01/17/12 Data File: 201168-08.027 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  91 60 125 
Indium  92 60 125 
Holmium  103 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 11.0 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 29.7 
Lead 2.90 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789-004_20120113, F&BI 201168 
Date Extracted: 01/16/12 Lab ID: I2-41 mb 
Date Analyzed: 01/17/12 Data File: I2-41 mb.024 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  87 60 125 
Indium  93 60 125 
Holmium  101 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:  01/19/12 
Date Received:  01/13/12 
Project:  SOU_0789-004_20120113, F&BI 201168 
Date Extracted:  01/17/12 
Date Analyzed:  01/18/12 
 

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES 
FOR TOTAL MERCURY 

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

Results Reported as mg/kg (ppm) 
 

Sample ID Total Mercury 
Laboratory ID 
 
B07-08 <0.1 
201168-01 
 

B08-08 <0.1 
201168-08 

  
 
Method Blank <0.1 
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Date of Report:  01/19/12 
Date Received:  01/13/12 
Project:  SOU_0789-004_20120113, F&BI 201168 
 

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL 
SAMPLES 

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

 
Laboratory Code:  201162-01 (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 <50 101 102 63-146 1 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 104 79-144 
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Date of Report:  01/19/12 
Date Received:  01/13/12 
Project:  SOU_0789-004_20120113, F&BI 201168 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  201148-02  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium mg/kg (ppm) 50 8.66  98  103 51-132  5 
Arsenic mg/kg (ppm) 10 1.25  94  92 44-151  2 
Selenium mg/kg (ppm) 5 <1  92  92 52-128  0 
Silver mg/kg (ppm) 10 <1  90  103 69-125  13 
Cadmium mg/kg (ppm) 10 <1  102  102 83-120  0 
Barium mg/kg (ppm) 50 42.3  103 b  102 b 47-147  1 b 
Lead mg/kg (ppm) 50 2.02  103  108 65-126  5 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50  107 79-125 
Arsenic mg/kg (ppm) 10  99 80-120 
Selenium mg/kg (ppm) 5  98 81-121 
Silver mg/kg (ppm) 10  94 84-117 
Cadmium mg/kg (ppm) 10  103 89-116 
Barium mg/kg (ppm) 50  107 88-113 
Lead mg/kg (ppm) 50  106 81-120 
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Date of Report:  01/19/12 
Date Received:  01/13/12 
Project:  SOU_0789-004_20120113, F&BI 201168 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

TOTAL MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  201148-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury mg/kg (ppm) 0.125 <0.1 114 118 45-162 3 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 114 63-144 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
January 26, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 13, 2012 
from the SOU_0789-004_20120113, F&BI 201167 project.  There are 4 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 
SOU0126R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 13, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20120113, F&BI 201167 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
201167 -01 B09-05 
201167 -02 B09-10 
201167 -03 B09-15 
201167 -04 B10-0.5 
201167 -05 B10-15 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  01/26/12 
Date Received:  01/13/12 
Project:  SOU_0789-004_20120113, F&BI 201167 
Date Extracted:  01/24/12 
Date Analyzed:  01/24/12 
 

RESULTS FROM THE ANALYSIS OF 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) 
 
B10-0.5 <50  <250  104 
201167-04 
 
 
Method Blank <50 <250 95 
02-111 MB2  
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Date of Report:  01/26/12 
Date Received:  01/13/12 
Project:  SOU_0789-004_20120113, F&BI 201167 
 

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL 
SAMPLES 

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

 
Laboratory Code:  201209-01 (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 99 97 73-135 2 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 106 74-139 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
January 23, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 11, 2012 
from the SOU_0789-004_20120111, F&BI 201123 project.  There are 20 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 
SOU0123R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 11, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20120111, F&BI 201123 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
201123 -01 B01-03 
201123 -02 B01-05 
201123 -03 B01-08 
201123 -04 B01-10 
201123 -05 B01-13 
201123 -06 B01-15 
201123 -07 B01-20 
201123 -08 B01-25 
201123 -09 B01-30 
201123 -10 B01-35 
201123 -11 B02-03 
201123 -12 B02-05 
201123 -13 B02-08 
201123 -14 B02-10 
201123 -15 B02-13 
201123 -16 B02-15 
201123 -17 B02-20 
201123 -18 B02-25 
201123 -19 B02-30 
201123 -20 B02-35 
201123 -21 B03-03 
201123 -22 B03-10 
201123 -23 B03-13 
201123 -24 B03-15 
201123 -25 B03-20 
201123 -26 B03-25 
201123 -27 B03-30 
201123 -28 B03-35 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
Date Extracted:  01/20/12 
Date Analyzed:  01/20/12 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
B03-10 <0.02 <0.02 <0.02 <0.06 <2 85 
201123-22 
 
 

Method Blank <0.02 <0.02 <0.02 <0.06 <2 85 
02-0105 MB  
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
Date Extracted:  01/12/12 
Date Analyzed:  01/12/12 
 

RESULTS FROM THE ANALYSIS OF 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) 
 
B01-03 <50  <250  95 
201123-01 
 
B02-03 <50  <250  93 
201123-11 
 
B03-03 <50  <250  99 
201123-21 
 
B03-10 <50  <250  97 
201123-22 
 
 
Method Blank <50 <250 96 
02-076 MB  
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B01-03 Client: SoundEarth Strategies 
Date Received: 01/11/12 Project: SOU_0789-004_20120111, F&BI 201123 
Date Extracted: 01/12/12 Lab ID: 201123-01 
Date Analyzed: 01/13/12 Data File: 201123-01.064 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  82 60 125 
Indium  85 60 125 
Holmium  93 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 9.68 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 43.3 
Lead 1.59 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B02-03 Client: SoundEarth Strategies 
Date Received: 01/11/12 Project: SOU_0789-004_20120111, F&BI 201123 
Date Extracted: 01/12/12 Lab ID: 201123-11 
Date Analyzed: 01/13/12 Data File: 201123-11.065 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  83 60 125 
Indium  84 60 125 
Holmium  91 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 6.54 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 28.6 
Lead 1.18 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: B03-10 Client: SoundEarth Strategies 
Date Received: 01/11/12 Project: SOU_0789-004_20120111, F&BI 201123 
Date Extracted: 01/12/12 Lab ID: 201123-22 
Date Analyzed: 01/13/12 Data File: 201123-22.066 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  81 60 125 
Indium  81 60 125 
Holmium  87 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 10.6 
Arsenic 1.55 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 29.2 
Lead 1.61 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789-004_20120111, F&BI 201123 
Date Extracted: 01/11/12 Lab ID: I2-35 mb 
Date Analyzed: 01/13/12 Data File: I2-35 mb.049 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  87 60 125 
Indium  92 60 125 
Holmium  97 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:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
Date Extracted:  01/12/12 
Date Analyzed:  01/18/12 
 

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 
 
B01-03 <0.1 
201123-01 
 

B02-03 <0.1 
201123-11 
 

B03-10 <0.1 
201123-22 

  
 
Method Blank <0.1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B01-13 Client: SoundEarth Strategies 
Date Received: 01/11/12 Project: SOU_0789-004_20120111, F&BI 201123 
Date Extracted: 01/13/12 Lab ID: 201123-05 
Date Analyzed: 01/13/12 Data File: 011328.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B03-10 Client: SoundEarth Strategies 
Date Received: 01/11/12 Project: SOU_0789-004_20120111, F&BI 201123 
Date Extracted: 01/13/12 Lab ID: 201123-22 
Date Analyzed: 01/14/12 Data File: 011329.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789-004_20120111, F&BI 201123 
Date Extracted: 01/13/12 Lab ID: 02-0049 mb 
Date Analyzed: 01/13/12 Data File: 011319.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
Date Extracted:  01/11/12 
Date Analyzed:  01/17/12 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR PCBs REPORTED AS AROCLORS 

USING EPA METHOD 8082A 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 
 Aroclor Surrogate 
Sample ID 1221 1232 1016 1242 1248 1254 1260 (% Rec.) 
Laboratory ID        (Limit 50-150) 
 
B02-03 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 95 
201123-11 

 
 
Method Blank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 97 
02-063 MB2 
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR BENZENE, TOLUENE, ETHYLBENZENE, 
 XYLENES, AND TPH AS GASOLINE 

USING EPA METHOD 8021B AND NWTPH-Gx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene mg/kg (ppm) 0.5 81 80 69-120 1 
Toluene mg/kg (ppm) 0.5 88 85 70-117 3 
Ethylbenzene mg/kg (ppm) 0.5 88 87 65-123 1 
Xylenes mg/kg (ppm) 1.5 88 86 66-120 2 
Gasoline mg/kg (ppm) 20 105 115 71-131 9 
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
 

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL 
SAMPLES 

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

 
Laboratory Code:  201123-01 (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 <50 100 99 63-146 1 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 102 79-144 
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  201119-02  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium mg/kg (ppm) 50 18.4  88 b  89 b 51-132  1 b 
Arsenic mg/kg (ppm) 10 3.24  83 b  85 b 44-151  2 b 
Selenium mg/kg (ppm) 5 <1  83  83 52-128  0 
Silver mg/kg (ppm) 10 <1  92  94 69-125  2 
Cadmium mg/kg (ppm) 10 <1  99  102 83-120  3 
Barium mg/kg (ppm) 50 71.4  93 b  94 b 47-147  1 b 
Lead mg/kg (ppm) 50  568  1300 b 0 b 65-126  200 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50  101 79-125 
Arsenic mg/kg (ppm) 10  88 80-120 
Selenium mg/kg (ppm) 5  91 81-121 
Silver mg/kg (ppm) 10  94 84-117 
Cadmium mg/kg (ppm) 10  99 89-116 
Barium mg/kg (ppm) 50  99 88-113 
Lead mg/kg (ppm) 50  101 81-120 
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

TOTAL MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  201119-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury mg/kg (ppm) 0.125 0.23 152 b 46 b 45-162 107 b 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 110 63-144 
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  201123-05  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 23  10-142 
Chloromethane mg/kg (ppm) 2.5 <0.5 50  10-126 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 48  10-138 
Bromomethane mg/kg (ppm) 2.5 <0.5 64  10-163 
Chloroethane mg/kg (ppm) 2.5 <0.5 70  10-176 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 67  10-176 
Acetone mg/kg (ppm) 12.5 <0.5 76  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 68  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 81  10-156 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 77  21-145 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 74  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 76  19-140 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 89  10-158 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 79  25-135 
Chloroform mg/kg (ppm) 2.5 <0.05 79  21-145 
2-Butanone (MEK)  mg/kg (ppm) 12.5 <0.5 81  19-147 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 79  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 79  10-156 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 80  17-140 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 79  9-164 
Benzene mg/kg (ppm) 2.5 <0.03 79  29-129 
Trichloroethene mg/kg (ppm) 2.5 <0.03 76  21-139 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 81  30-135 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 82  23-155 
Dibromomethane mg/kg (ppm) 2.5 <0.05 81  23-145 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 <0.5 88  24-155 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 90  28-144 
Toluene mg/kg (ppm) 2.5 <0.05 80  35-130 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 88  26-149 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 80  30-142 
2-Hexanone mg/kg (ppm) 12.5 <0.5 90  15-166 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 83  31-137 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 75 20-133 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 83  28-150 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 81  28-142 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 80  32-129 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 84  32-137 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 82  31-143 
m,p-Xylene mg/kg (ppm) 5 <0.1 85  34-136 
o-Xylene mg/kg (ppm) 2.5 <0.05 90  33-134 
Styrene mg/kg (ppm) 2.5 <0.05 84  35-137 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 85  31-142 
Bromoform mg/kg (ppm) 2.5 <0.05 87  21-156 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 87  23-146 
Bromobenzene mg/kg (ppm) 2.5 <0.05 83  34-130 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 88  18-149 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 80  28-140 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 81  25-144 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 86  31-134 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 86  31-136 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 90  30-137 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 89  10-182 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 89  23-145 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 84  21-149 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 82  30-131 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 80  29-129 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 81  31-132 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 77  11-161 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 81  22-142 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 79  19-142 
Naphthalene mg/kg (ppm) 2.5 <0.05 82  14-157 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 76  20-144 
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 

Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 45  44  10-146 2 
Chloromethane mg/kg (ppm) 2.5 67  65  27-133 3 
Vinyl chloride mg/kg (ppm) 2.5 73  70  22-139 4 
Bromomethane mg/kg (ppm) 2.5 82  78  38-114 5 
Chloroethane mg/kg (ppm) 2.5 77  74  20-153 4 
Trichlorofluoromethane mg/kg (ppm) 2.5 77  81  10-196 5 
Acetone mg/kg (ppm) 12.5 86  82  52-141 5 
1,1-Dichloroethene mg/kg (ppm) 2.5 84  82  47-128 2 
Methylene chloride mg/kg (ppm) 2.5 96  90  42-132 6 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 91  86  60-123 6 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 90  85  67-127 6 
1,1-Dichloroethane mg/kg (ppm) 2.5 90  88  68-115 2 
2,2-Dichloropropane mg/kg (ppm) 2.5 120  118  57-133 2 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 95  92  72-113 3 
Chloroform mg/kg (ppm) 2.5 91  88  66-120 3 
2-Butanone (MEK)  mg/kg (ppm) 12.5 93  92  57-123 1 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 90  88  56-135 2 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 90  89  62-131 1 
1,1-Dichloropropene mg/kg (ppm) 2.5 97  95  69-128 2 
Carbon tetrachloride mg/kg (ppm) 2.5 96  92  60-139 4 
Benzene mg/kg (ppm) 2.5 92  90  68-114 2 
Trichloroethene mg/kg (ppm) 2.5 88  85  68-114 3 
1,2-Dichloropropane mg/kg (ppm) 2.5 94  92  72-127 2 
Bromodichloromethane mg/kg (ppm) 2.5 94  92  72-130 2 
Dibromomethane mg/kg (ppm) 2.5 94  92  70-120 2 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 101  99  45-145 2 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 107  104  75-136 3 
Toluene mg/kg (ppm) 2.5 94  92  66-126 2 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 103  100  72-132 3 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 93  90  75-113 3 
2-Hexanone mg/kg (ppm) 12.5 98  97  33-152 1 
1,3-Dichloropropane mg/kg (ppm) 2.5 96  94  72-130 2 
Tetrachloroethene mg/kg (ppm) 2.5 92  90  72-114 2 
Dibromochloromethane mg/kg (ppm) 2.5 95  94  74-125 1 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 94  93  74-132 1 
Chlorobenzene mg/kg (ppm) 2.5 93  91  76-111 2 
Ethylbenzene mg/kg (ppm) 2.5 98  96  64-123 2 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 92  89  69-135 3 
m,p-Xylene mg/kg (ppm) 5 99  97  78-122 2 
o-Xylene mg/kg (ppm) 2.5 104  102  77-124 2 
Styrene mg/kg (ppm) 2.5 95  93  74-126 2 
Isopropylbenzene mg/kg (ppm) 2.5 97  95  76-127 2 
Bromoform mg/kg (ppm) 2.5 99  98  56-132 1 
n-Propylbenzene mg/kg (ppm) 2.5 103  100  74-124 3 
Bromobenzene mg/kg (ppm) 2.5 96  94  72-122 2 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 104  101  76-126 3 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 92  89  56-143 3 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 93  89  61-137 4 
2-Chlorotoluene mg/kg (ppm) 2.5 100  97  74-121 3 
4-Chlorotoluene mg/kg (ppm) 2.5 101  99  75-122 2 
tert-Butylbenzene mg/kg (ppm) 2.5 105  102  73-130 3 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 105  101  76-125 4 
sec-Butylbenzene mg/kg (ppm) 2.5 105  102  71-130 3 
p-Isopropyltoluene mg/kg (ppm) 2.5 99  96  70-132 3 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 95  92  75-121 3 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 93  91  74-117 2 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 95  92  76-121 3 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 90  86  61-136 5 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 101  96  70-129 5 
Hexachlorobutadiene mg/kg (ppm) 2.5 96  94  50-153 2 
Naphthalene mg/kg (ppm) 2.5 99  94  60-125 5 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 96  90  62-130 6 
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Date of Report:  01/23/12 
Date Received:  01/11/12 
Project:  SOU_0789-004_20120111, F&BI 201123 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

POLYCHLORINATED BIPHENYLS AS  
AROCLOR 1016/1260 BY EPA METHOD 8082A 

 
Laboratory Code:  201018-07 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) <0.1 <0.1 nm 
Aroclor 1260 mg/kg (ppm) <0.1 <0.1 nm 
 
Laboratory Code:  Laboratory Control Sample  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
% Recovery 

LCS 

 
% Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) 0.8 94 100 60-142 6 
Aroclor 1260 mg/kg (ppm) 0.8 100 98 63-144 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
January 8, 2013 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 3, 2013 from 
the SOU_0789_20130103, F&BI 301013 project.  There are 13 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 
SOU0108R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 3, 2013 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20130103, F&BI 301013 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
301013-01 B103-02 
301013-02 B103-07 
301013-03 B103-11 
301013-04 B103-16 
301013-05 B103-20 
301013-06 B103-24 
301013-07 B103-29 
301013-08 B103-33 
301013-09 B103-35 
301013-10 B104-04 
301013-11 B104-09 
301013-12 B104-17 
301013-13 B104-22 
301013-14 B104-26 
301013-15 B104-30 
301013-16 B104-35 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B103-07 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 301013-02 
Date Analyzed: 01/03/13 Data File: 010323.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 101 55 145 
4-Bromofluorobenzene 100 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B103-16 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 301013-04 
Date Analyzed: 01/03/13 Data File: 010324.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 100 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B103-24 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 301013-06 
Date Analyzed: 01/03/13 Data File: 010325.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 101 55 145 
4-Bromofluorobenzene 100 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B103-35 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 301013-09 
Date Analyzed: 01/03/13 Data File: 010326.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 101 55 145 
4-Bromofluorobenzene 100 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 6 

 
Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B104-04 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 301013-10 
Date Analyzed: 01/03/13 Data File: 010327.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 102 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B104-09 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 301013-11 
Date Analyzed: 01/03/13 Data File: 010328.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 101 55 145 
4-Bromofluorobenzene 100 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene 0.12 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B104-22 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 301013-13 
Date Analyzed: 01/03/13 Data File: 010329.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 62 142 
Toluene-d8 101 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 9 

 
Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B104-30 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 301013-15 
Date Analyzed: 01/03/13 Data File: 010330.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 101 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B104-35 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 301013-16 
Date Analyzed: 01/03/13 Data File: 010331.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 62 142 
Toluene-d8 102 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/03/13 Lab ID: 03-004 mb 
Date Analyzed: 01/03/13 Data File: 010314.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Date of Report:  01/08/13 
Date Received:  01/03/13 
Project:  SOU_0789_20130103, F&BI 301013 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  301013-02 (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 59  10-138 
Chloroethane mg/kg (ppm) 2.5 <0.5 71  10-176 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 81  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 72  10-156 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 79  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 81  19-140 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 84  25-135 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 83  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 85  10-156 
Trichloroethene mg/kg (ppm) 2.5 <0.03 83  21-139 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 84  20-133 

 
 

Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride mg/kg (ppm) 2.5 60  59  22-139 2 
Chloroethane mg/kg (ppm) 2.5 77  71  20-153 8 
1,1-Dichloroethene mg/kg (ppm) 2.5 80  81  47-128 1 
Methylene chloride mg/kg (ppm) 2.5 87  72  42-132 19 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 85  79  67-127 7 
1,1-Dichloroethane mg/kg (ppm) 2.5 87  81  68-115 7 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 91  84  72-113 8 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 93  83  56-135 11 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 92  85  62-131 8 
Trichloroethene mg/kg (ppm) 2.5 90  83  68-114 8 
Tetrachloroethene mg/kg (ppm) 2.5 90  84  72-114 7 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal 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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 



r
Itg
ng

tl,
G
o
G

I
B
B
F
lq
lX

Ee

F

I'

o
a?

i,
p
tl;

br
ItP

Fo
Bi$F$

F FH
F r

E$ $
E$ $

E
H
o

E
oq
o
Gg
H

\
q

\
\.

\
u

a
5

3
t
o

(D
f)
o

o
a
DI

\
4
t/

6
a
.s
I
cr

r(}
{
:

Ev
I
o

)

v--
$
I
o
.t

g
I

6,

?
*
\F

F
B

f
F)

,$

g
vt
Fl

*

6r
fl
c

fs
E
w

I

v

t
c
f F

.:

F
F

Q
c
3
E
o

I

lc
q

{

6
c
r^ Ir

3 . t
9 6 ' ,

CI
r., J

c
a,

c
{ fi rt, P

j d
{

Cl
c '\

c
J

o
d

s r
€ B
F !
lt 

;'

s \= \ B nN s
1 R sr, 5

N
ct

r i
F ' D- c r

I

P
I

r/'l

ta
t r r
!l \r/

' ; :
, F O

IL

w
\,1c

,F
I
c

P 6',
o .(t

s
s
C.

c
j

^
t

s
!x -0

f,
s
Itl

o
$
r/.
c

c
,!
!,

0

c
j
r\

a)
! - lt r 8 .

! l t
r o
cL

,ny' ( n T\n, f !n
9

tf
t t n

t
n
I

o
9 ,

3
t

x

{ {' -6 { J f .f f { { { { $ t s ' *
; g

NWTPH-Dx

2

NWl"H-Gx

BTEXby 80218

VOCsby tll60

$VOCsby 8270 u
It

RCRA-8llctals
7
tI

-CA-
L|.vl Ir

u

\ XX ( X {. \
OtcL't G

EtL
t tF

,l

r
I
l. tT

0

F tr
I
L fT

F . z
o
6

*g

& d
E F
d . z
s b
s 8
f i z
6 v

3
r{t

n

Nc
F
I
b

Fts
o
Dn
!r
o

il
o
.g

c ] O

flF.
E E
[ [
€ i l
t r8

A
Eo



F

7
t

ui$t/.I

E
c
)
I

I

(h
!!
E
rt
o

t

6,
I
t

6
E
t $ I r

9 . ug i '

lr.l\n l
I

Fl
i

s r
€ s
e:.

s. E
4 n g :

I

l.,

v,
H o
€ 3
i - o
A

v
V1

we
I

t/l
a.,
c

(a
D .

B : l
t t E
F ( |
o

ln
I {

t
a, P

rl

x

f { ( E' rb
; g

NWTPH.Dx

NWTPH.cx

BTEXby 80218

VOCsby 8260 z
>

SVOCr by 8270
{
Q
t{

RC3,A.8Mctab

Q

7
trt

VX CvuCt c
tr
a,

tr
E

dFFr z
o
o
6

b
s
s
\.^l

r
B
ng

r
F
o
,o

.r*

$$$
E F p
EE$

EF $
!.

F
E{

F
N

6

r
I

E
PF
F<

sry
s e

@

F

\

I

o

H
oq
o
1ra

E
E

=
q

G

o
H

z 6 I
*

G,

o t r o

Fsflrg';F
h
IE
EE
tt, Z
F U- d

rnt

trg
I
o
E
fi
o

E
F
o

F.o
g

nls
i
IF\
I
B

a
D

3
It
6-

a
f)
o
(|D
o
Ft

B



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
January 11, 2013 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the additional results from the testing of material submitted on January 3, 
2013 from the SOU_0789_20130103, F&BI 301013 project.  There are 6 pages included 
in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0111R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 3, 2013 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20130103, F&BI 301013 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
301013-01 B103-02 
301013-02 B103-07 
301013-03 B103-11 
301013-04 B103-16 
301013-05 B103-20 
301013-06 B103-24 
301013-07 B103-29 
301013-08 B103-33 
301013-09 B103-35 
301013-10 B104-04 
301013-11 B104-09 
301013-12 B104-17 
301013-13 B104-22 
301013-14 B104-26 
301013-15 B104-30 
301013-16 B104-35 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B103-11 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/08/13 Lab ID: 301013-03 
Date Analyzed: 01/08/13 Data File: 010821.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 100 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B104-17 Client: SoundEarth Strategies 
Date Received: 01/03/13 Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/08/13 Lab ID: 301013-12 
Date Analyzed: 01/08/13 Data File: 010822.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20130103, F&BI 301013 
Date Extracted: 01/08/13 Lab ID: 03-0010 mb 
Date Analyzed: 01/08/13 Data File: 010820.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Date of Report:  01/11/13 
Date Received:  01/03/13 
Project:  SOU_0789_20130103, F&BI 301013 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  301059-03  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 45  10-138 
Chloroethane mg/kg (ppm) 2.5 <0.5 91  10-176 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 64  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 72  10-156 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 68  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 73  19-140 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 79  25-135 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 77  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 70  10-156 
Trichloroethene mg/kg (ppm) 2.5 <0.03 67 21-139 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 47 20-133 
 

 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride mg/kg (ppm) 2.5 81  78  22-139 4 
Chloroethane mg/kg (ppm) 2.5 92  89  20-153 3 
1,1-Dichloroethene mg/kg (ppm) 2.5 103  94  47-128 9 
Methylene chloride mg/kg (ppm) 2.5 94  98  42-132 4 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 102  100  67-127 2 
1,1-Dichloroethane mg/kg (ppm) 2.5 100  99  68-115 1 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 107  103  72-113 4 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 103  101  56-135 2 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 109  107  62-131 2 
Trichloroethene mg/kg (ppm) 2.5 106  104  68-114 2 
Tetrachloroethene mg/kg (ppm) 2.5 105  102  72-114 3 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
December 28, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on December 21, 2012 
from the SOU_0789_20121221, F&BI 212391 project.  There are 15 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 
SOU1228R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1 

 
CASE NARRATIVE 
This case narrative encompasses samples received on December 21, 2012 by Friedman 
& Bruya, Inc. from the SoundEarth Strategies SOU_0789_20121221, F&BI 212391 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
212391-01 B101-03 
212391-02 B101-07 
212391-03 B101-11 
212391-04 B101-15 
212391-05 B101-19 
212391-06 B101-23 
212391-07 B101-28 
212391-08 B102-05 
212391-09 B102-10 
212391-10 B102-15 
212391-11 B102-20 
212391-12 B102-25 
212391-13 B102-30 
212391-14 B102-35 
212391-15 B101-31 
212391-16 B101-34 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B101-07 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-02 
Date Analyzed: 12/26/12 Data File: 122622.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 50 150 
Toluene-d8 96 50 150 
4-Bromofluorobenzene 96 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B101-15 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-04 
Date Analyzed: 12/26/12 Data File: 122623.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 96 50 150 
Toluene-d8 96 50 150 
4-Bromofluorobenzene 97 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B101-23 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-06 
Date Analyzed: 12/26/12 Data File: 122624.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 50 150 
Toluene-d8 99 50 150 
4-Bromofluorobenzene 99 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B101-28 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-07 
Date Analyzed: 12/26/12 Data File: 122625.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 50 150 
Toluene-d8 97 50 150 
4-Bromofluorobenzene 98 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B102-10 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-09 
Date Analyzed: 12/26/12 Data File: 122626.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 50 150 
Toluene-d8 98 50 150 
4-Bromofluorobenzene 97 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B102-15 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-10 
Date Analyzed: 12/26/12 Data File: 122627.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 103 50 150 
Toluene-d8 99 50 150 
4-Bromofluorobenzene 99 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B102-20 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-11 
Date Analyzed: 12/26/12 Data File: 122628.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 50 150 
Toluene-d8 98 50 150 
4-Bromofluorobenzene 98 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B102-25 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-12 
Date Analyzed: 12/26/12 Data File: 122629.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 103 50 150 
Toluene-d8 99 50 150 
4-Bromofluorobenzene 100 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 10 

 
Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B102-30 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-13 
Date Analyzed: 12/26/12 Data File: 122630.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 103 50 150 
Toluene-d8 99 50 150 
4-Bromofluorobenzene 100 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B102-35 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-14 
Date Analyzed: 12/26/12 Data File: 122631.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 50 150 
Toluene-d8 98 50 150 
4-Bromofluorobenzene 98 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B101-34 Client: SoundEarth Strategies 
Date Received: 12/21/12 Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 212391-16 
Date Analyzed: 12/26/12 Data File: 122632.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 50 150 
Toluene-d8 99 50 150 
4-Bromofluorobenzene 99 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20121221, F&BI 212391 
Date Extracted: 12/26/12 Lab ID: 02-2315 mb 
Date Analyzed: 12/26/12 Data File: 122612.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 50 150 
Toluene-d8 99 50 150 
4-Bromofluorobenzene 98 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Date of Report:  12/28/12 
Date Received:  12/21/12 
Project:  SOU_0789_20121221, F&BI 212391 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  212402-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 26 10-91 
Chloroethane mg/kg (ppm) 2.5 <0.5 40 10-101 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 45 11-103 
Methylene chloride mg/kg (ppm) 2.5 <0.5 54 14-128 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 54 13-112 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 57 23-115 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 62 25-120 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 62 22-124 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 59 27-112 
Trichloroethene mg/kg (ppm) 2.5 <0.03 58 30-112 
Tetrachloroethene mg/kg (ppm) 2.5 <0.03 63 32-107 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride mg/kg (ppm) 2.5 84  73  42-107 14 
Chloroethane mg/kg (ppm) 2.5 81  74  50-115 9 
1,1-Dichloroethene mg/kg (ppm) 2.5 102  91  65-110 11 
Methylene chloride mg/kg (ppm) 2.5 106  97  62-119 9 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 104  95  71-113 9 
1,1-Dichloroethane mg/kg (ppm) 2.5 103  94  76-109 9 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 105  96  77-110 9 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 104  94  80-109 10 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 109  100  72-116 9 
Trichloroethene mg/kg (ppm) 2.5 100  91  72-107 9 
Tetrachloroethene mg/kg (ppm) 2.5 105  99  77-110 6 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
December 27, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on December 20, 2012 
from the SOU_0789_20121220, F&BI 212363 project.  There are 11 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 
SOU1227R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on December 20, 2012 by Friedman 
& Bruya, Inc. from the SoundEarth Strategies SOU_0789_20121220, F&BI 212363 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
212363-01 P101-02 
212363-02 P102-02 
212363-03 P102-04 
212363-04 P102-05 
212363-05 P103-02 
212363-06 P103-04 
212363-07 P103-06 
212363-08 P104-02 
212363-09 P104-04 
212363-10 P105-02 
212363-11 P105-04 
212363-12 P105-06 
212363-13 P106-01 
212363-14 P107-01 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P101-02 Client: SoundEarth Strategies 
Date Received: 12/20/12 Project: SOU_0789_20121220, F&BI 212363 
Date Extracted: 12/21/12 Lab ID: 212363-01 
Date Analyzed: 12/21/12 Data File: 122111.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 101 55 145 
4-Bromofluorobenzene 96 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P102-05 Client: SoundEarth Strategies 
Date Received: 12/20/12 Project: SOU_0789_20121220, F&BI 212363 
Date Extracted: 12/21/12 Lab ID: 212363-04 
Date Analyzed: 12/21/12 Data File: 122115.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 62 142 
Toluene-d8 101 55 145 
4-Bromofluorobenzene 98 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P103-06 Client: SoundEarth Strategies 
Date Received: 12/20/12 Project: SOU_0789_20121220, F&BI 212363 
Date Extracted: 12/21/12 Lab ID: 212363-07 
Date Analyzed: 12/21/12 Data File: 122116.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 98 55 145 
4-Bromofluorobenzene 96 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P104-04 Client: SoundEarth Strategies 
Date Received: 12/20/12 Project: SOU_0789_20121220, F&BI 212363 
Date Extracted: 12/21/12 Lab ID: 212363-09 
Date Analyzed: 12/21/12 Data File: 122117.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 96 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P105-06 Client: SoundEarth Strategies 
Date Received: 12/20/12 Project: SOU_0789_20121220, F&BI 212363 
Date Extracted: 12/21/12 Lab ID: 212363-12 
Date Analyzed: 12/21/12 Data File: 122118.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 98 55 145 
4-Bromofluorobenzene 98 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P106-01 Client: SoundEarth Strategies 
Date Received: 12/20/12 Project: SOU_0789_20121220, F&BI 212363 
Date Extracted: 12/21/12 Lab ID: 212363-13 
Date Analyzed: 12/21/12 Data File: 122119.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 97 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P107-01 Client: SoundEarth Strategies 
Date Received: 12/20/12 Project: SOU_0789_20121220, F&BI 212363 
Date Extracted: 12/21/12 Lab ID: 212363-14 
Date Analyzed: 12/21/12 Data File: 122120.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 98 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20121220, F&BI 212363 
Date Extracted: 12/21/12 Lab ID: 02-2309 mb 
Date Analyzed: 12/21/12 Data File: 122109.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 101 55 145 
4-Bromofluorobenzene 98 65 139 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Vinyl chloride <0.05 
Chloroethane <0.5 
1,1-Dichloroethene <0.05 
Methylene chloride <0.5 
trans-1,2-Dichloroethene <0.05 
1,1-Dichloroethane <0.05 
cis-1,2-Dichloroethene <0.05 
1,2-Dichloroethane (EDC) <0.05 
1,1,1-Trichloroethane <0.05 
Trichloroethene <0.03 
Tetrachloroethene <0.025 
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Date of Report:  12/27/12 
Date Received:  12/20/12 
Project:  SOU_0789_20121220, F&BI 212363 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  212363-01  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 86  10-138 
Chloroethane mg/kg (ppm) 2.5 <0.5 83  10-176 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 96  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 89  10-156 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 86  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 90  19-140 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 87  25-135 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 94  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 87  10-156 
Trichloroethene mg/kg (ppm) 2.5 <0.03 84  21-139 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 94  20-133 
 

 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride mg/kg (ppm) 2.5 93  95  22-139 2 
Chloroethane mg/kg (ppm) 2.5 93  92  20-153 1 
1,1-Dichloroethene mg/kg (ppm) 2.5 99  99  47-128 0 
Methylene chloride mg/kg (ppm) 2.5 93  94  42-132 1 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 91  93  67-127 2 
1,1-Dichloroethane mg/kg (ppm) 2.5 95  97  68-115 2 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 91  93  72-113 2 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 97  99  56-135 2 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 93  96  62-131 3 
Trichloroethene mg/kg (ppm) 2.5 86  89  68-114 3 
Tetrachloroethene mg/kg (ppm) 2.5 94  98  72-114 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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
January 25, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 17, 2012 
from the SOU_0789_20120117, F&BI 201188 project.  There are 19 pages included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0125R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 17, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20120117, F&BI 201188 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
201188-01 MW05-20120117 
201188-02 MW04-20120117 
201188-03 MW01-20120117 
201188-04 MW99-20120117 
 
 
 
The 8260C vinyl chloride concentrations were flagged due to hydrochloric acid 
preservation per EPA SW-846 table 4-1. 
 
All other quality control requirements were acceptable. 
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Date of Report:  01/25/12 
Date Received:  01/17/12 
Project:  SOU_0789_20120117, F&BI 201188 
Date Extracted:  01/19/12 
Date Analyzed:  01/20/12 
 

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

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

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
MW01-20120117 <50  <250  104 
201188-03 
 
 
Method Blank <50 <250 102 
02-091 MB2  
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW05-20120117 Client: SoundEarth Strategies 
Date Received: 01/17/12 Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/18/12 Lab ID: 201188-01 
Date Analyzed: 01/19/12 Data File: 201188-01.039 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  107 60 125 
Indium  102 60 125 
Holmium  102 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Arsenic 5.31 
Selenium 3.55 
Silver <1 
Cadmium <1 
Barium 22.6 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW04-20120117 Client: SoundEarth Strategies 
Date Received: 01/17/12 Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/18/12 Lab ID: 201188-02 
Date Analyzed: 01/19/12 Data File: 201188-02.040 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  109 60 125 
Indium  108 60 125 
Holmium  107 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 18.0 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 4.33 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW01-20120117 Client: SoundEarth Strategies 
Date Received: 01/17/12 Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/18/12 Lab ID: 201188-03 
Date Analyzed: 01/19/12 Data File: 201188-03.041 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  110 60 125 
Indium  109 60 125 
Holmium  109 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 1.58 
Arsenic 1.43 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 3.94 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW99-20120117 Client: SoundEarth Strategies 
Date Received: 01/17/12 Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/18/12 Lab ID: 201188-04 
Date Analyzed: 01/19/12 Data File: 201188-04.042 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  110 60 125 
Indium  107 60 125 
Holmium  105 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 18.6 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 4.65 
Lead <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 7 

 
Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/18/12 Lab ID: I2-56 mb 
Date Analyzed: 01/19/12 Data File: I2-56 mb.026 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  109 60 125 
Indium  107 60 125 
Holmium  105 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium <1 
Lead <1 
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Date of Report:  01/25/12 
Date Received:  01/17/12 
Project:  SOU_0789_20120117, F&BI 201188 
Date Extracted:  01/20/12 
Date Analyzed:  01/24/12 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR DISSOLVED MERCURY 
USING EPA METHOD 1631E 
Results Reported as ug/L (ppb) 

 
Sample ID Dissolved Mercury 
Laboratory ID 
 
MW05-20120117 <0.1 
201188-01 
 

MW04-20120117 <0.1 
201188-02 
 

MW01-20120117 <0.1 
201188-03 
 

MW99-20120117 <0.1 
201188-04 

  
 
Method Blank <0.1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW05-20120117 Client: SoundEarth Strategies 
Date Received: 01/17/12 Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/20/12 Lab ID: 201188-01 
Date Analyzed: 01/20/12 Data File: 012015.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 102 60 133 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 pr Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene 3.3 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 10 

 
Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW04-20120117 Client: SoundEarth Strategies 
Date Received: 01/17/12 Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/20/12 Lab ID: 201188-02 
Date Analyzed: 01/20/12 Data File: 012016.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 101 60 133 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 pr Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene  110 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW01-20120117 Client: SoundEarth Strategies 
Date Received: 01/17/12 Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/20/12 Lab ID: 201188-03 
Date Analyzed: 01/20/12 Data File: 012017.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 57 121 
Toluene-d8 98 63 127 
4-Bromofluorobenzene 103 60 133 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 pr Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW99-20120117 Client: SoundEarth Strategies 
Date Received: 01/17/12 Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/20/12 Lab ID: 201188-04 
Date Analyzed: 01/20/12 Data File: 012018.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 57 121 
Toluene-d8 99 63 127 
4-Bromofluorobenzene 103 60 133 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 pr Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene  120 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789_20120117, F&BI 201188 
Date Extracted: 01/20/12 Lab ID: 02-0054 mb 
Date Analyzed: 01/20/12 Data File: 012012.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 57 121 
Toluene-d8 98 63 127 
4-Bromofluorobenzene 101 60 133 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Date of Report:  01/25/12 
Date Received:  01/17/12 
Project:  SOU_0789_20120117, F&BI 201188 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 103 107 63-142 4 
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Date of Report:  01/25/12 
Date Received:  01/17/12 
Project:  SOU_0789_20120117, F&BI 201188 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  201189-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium ug/L (ppb) 20 <1  97  99 67-132  2 
Arsenic ug/L (ppb) 10 <1  106  107 56-167  1 
Selenium ug/L (ppb) 5 <1  105  108 54-170  3 
Silver ug/L (ppb) 5 <1  95  97 66-121  2 
Cadmium ug/L (ppb) 5 <1  102  103 86-118  1 
Barium ug/L (ppb) 50 13.0  102 b  106 b 63-133  4 b 
Lead ug/L (ppb) 10 1.16  96  98 76-125  2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium ug/L (ppb) 20  101 66-135 
Arsenic ug/L (ppb) 10  104 55-128 
Selenium ug/L (ppb) 5  104 59-134 
Silver ug/L (ppb) 5  103 64-136 
Cadmium ug/L (ppb) 5  104 66-135 
Barium ug/L (ppb) 50  104 66-133 
Lead ug/L (ppb) 10  101 67-135 
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Date of Report:  01/25/12 
Date Received:  01/17/12 
Project:  SOU_0789_20120117, F&BI 201188 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  

DISSOLVED MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  201188-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury ug/L (ppb) 0.5 <0.1 103 106 48-160 3 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury ug/L (ppb) 0.5 105 79-126 
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Date of Report:  01/25/12 
Date Received:  01/17/12 
Project:  SOU_0789_20120117, F&BI 201188 
 

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

 
Laboratory Code:  201188-01  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane ug/L (ppb)  50 <10 96  10-172 
Chloromethane ug/L (ppb)  50 <10 91  25-166 
Vinyl chloride ug/L (ppb)  50 <0.2 94  36-166 
Bromomethane ug/L (ppb)  50 <1 93  47-169 
Chloroethane ug/L (ppb)  50 <1 98  46-160 
Trichlorofluoromethane ug/L (ppb)  50 <1 99  44-165 
Acetone ug/L (ppb)  250 <10 96  10-182 
1,1-Dichloroethene ug/L (ppb)  50 <1 93  60-136 
Methylene chloride ug/L (ppb)  50 <5 89  67-132 
Methyl t-butyl ether (MTBE) ug/L (ppb)  50 <1 102  74-127 
trans-1,2-Dichloroethene ug/L (ppb)  50 <1 93  72-129 
1,1-Dichloroethane ug/L (ppb)  50 <1 91  70-128 
2,2-Dichloropropane ug/L (ppb)  50 <1 97  36-154 
cis-1,2-Dichloroethene ug/L (ppb)  50 <1 103  71-127 
Chloroform ug/L (ppb)  50 <1 94  65-132 
2-Butanone (MEK)  ug/L (ppb)  250 <10 110  10-129 
1,2-Dichloroethane (EDC) ug/L (ppb)  50 <1 92  69-133 
1,1,1-Trichloroethane ug/L (ppb)  50 <1 102  60-146 
1,1-Dichloropropene ug/L (ppb)  50 <1 108  69-133 
Carbon tetrachloride ug/L (ppb)  50 <1 100  56-152 
Benzene ug/L (ppb) 50 <0.35 104  76-125 
Trichloroethene ug/L (ppb)  50 3.3 97  66-135 
1,2-Dichloropropane ug/L (ppb)  50 <1 99  78-125 
Bromodichloromethane ug/L (ppb)  50 <1 99  61-150 
Dibromomethane ug/L (ppb)  50 <1 97  66-141 
4-Methyl -2-pentanone ug/L (ppb)  250 <10 112  10-185 
cis-1,3-Dichloropropene ug/L (ppb)  50 <1 101  72-132 
Toluene ug/L (ppb)  50 <1 101  76-122 
trans-1,3-Dichloropropene ug/L (ppb)  50 <1 100  76-130 
1,1,2-Trichloroethane ug/L (ppb)  50 <1 96  68-131 
2-Hexanone ug/L (ppb)  250 <10 105  10-185 
1,3-Dichloropropane ug/L (ppb)  50 <1 101  71-128 
Tetrachloroethene ug/L (ppb)  50 <1 100  73-129 
Dibromochloromethane ug/L (ppb)  50 <1 98  70-139 
1,2-Dibromoethane (EDB) ug/L (ppb)  50 <1 99  69-134 
Chlorobenzene ug/L (ppb)  50 <1 94  77-122 
Ethylbenzene ug/L (ppb)  50 <1 103  69-135 
1,1,1,2-Tetrachloroethane ug/L (ppb)  50 <1 95  73-137 
m,p-Xylene ug/L (ppb)  100 <2 106  69-135 
o-Xylene ug/L (ppb)  50 <1 100  68-137 
Styrene ug/L (ppb)  50 <1 100  71-133 
Isopropylbenzene ug/L (ppb)  50 <1 100  65-142 
Bromoform ug/L (ppb)  50 <1 106  65-142 
n-Propylbenzene ug/L (ppb)  50 <1 107  58-144 
Bromobenzene ug/L (ppb)  50 <1 105  75-124 
1,3,5-Trimethylbenzene ug/L (ppb)  50 <1 108  66-137 
1,1,2,2-Tetrachloroethane ug/L (ppb)  50 <1 92  51-154 
1,2,3-Trichloropropane ug/L (ppb)  50 <1 96  53-150 
2-Chlorotoluene ug/L (ppb)  50 <1 106  66-127 
4-Chlorotoluene ug/L (ppb)  50 <1 109  65-130 
tert-Butylbenzene ug/L (ppb)  50 <1 97  65-137 
1,2,4-Trimethylbenzene ug/L (ppb)  50 <1 97  59-146 
sec-Butylbenzene ug/L (ppb)  50 <1 104  64-140 
p-Isopropyltoluene ug/L (ppb)  50 <1 96  65-141 
1,3-Dichlorobenzene ug/L (ppb)  50 <1 100  72-123 
1,4-Dichlorobenzene ug/L (ppb)  50 <1 97  69-126 
1,2-Dichlorobenzene ug/L (ppb)  50 <1 93  69-128 
1,2-Dibromo-3-chloropropane ug/L (ppb)  50 <10 77  32-164 
1,2,4-Trichlorobenzene ug/L (ppb)  50 <1 91  76-132 
Hexachlorobutadiene ug/L (ppb)  50 <1 89  60-143 
Naphthalene ug/L (ppb)  50 <1 84  44-164 
1,2,3-Trichlorobenzene ug/L (ppb)  50 <1 97  69-148 
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Date of Report:  01/25/12 
Date Received:  01/17/12 
Project:  SOU_0789_20120117, F&BI 201188 
 

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

 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane ug/L (ppb)  50 98  98  25-158 0 
Chloromethane ug/L (ppb)  50 96  97  45-156 1 
Vinyl chloride ug/L (ppb)  50 100  102  50-154 2 
Bromomethane ug/L (ppb)  50 99  102  55-143 3 
Chloroethane ug/L (ppb)  50 100  109  58-146 9 
Trichlorofluoromethane ug/L (ppb)  50 98  96  50-150 2 
Acetone ug/L (ppb)  250 95  95  60-155 0 
1,1-Dichloroethene ug/L (ppb)  50 94  94  67-136 0 
Methylene chloride ug/L (ppb)  50 83  85  39-148 2 
Methyl t-butyl ether (MTBE) ug/L (ppb)  50 107  110  64-147 3 
trans-1,2-Dichloroethene ug/L (ppb)  50 95  96  68-128 1 
1,1-Dichloroethane ug/L (ppb)  50 93  96  79-121 3 
2,2-Dichloropropane ug/L (ppb)  50 109  112  55-143 3 
cis-1,2-Dichloroethene ug/L (ppb)  50 107  111  80-123 4 
Chloroform ug/L (ppb)  50 96  98  80-121 2 
2-Butanone (MEK)  ug/L (ppb)  250 112  112  57-149 0 
1,2-Dichloroethane (EDC) ug/L (ppb)  50 90  92  73-132 2 
1,1,1-Trichloroethane ug/L (ppb)  50 104  105  83-130 1 
1,1-Dichloropropene ug/L (ppb)  50 112  112  77-129 0 
Carbon tetrachloride ug/L (ppb)  50 102  103  75-158 1 
Benzene ug/L (ppb)  50 109  110  69-134 1 
Trichloroethene ug/L (ppb)  50 100  101  80-120 1 
1,2-Dichloropropane ug/L (ppb)  50 102  105  77-123 3 
Bromodichloromethane ug/L (ppb)  50 99  102  81-133 3 
Dibromomethane ug/L (ppb)  50 100  102  82-125 2 
4-Methyl -2-pentanone ug/L (ppb)  250 115  116  70-140 1 
cis-1,3-Dichloropropene ug/L (ppb)  50 110  113  82-132 3 
Toluene ug/L (ppb)  50 103  106  72-122 3 
trans-1,3-Dichloropropene ug/L (ppb)  50 103  105  80-136 2 
1,1,2-Trichloroethane ug/L (ppb)  50 98  100  75-124 2 
2-Hexanone ug/L (ppb)  250 105  105  64-152 0 
1,3-Dichloropropane ug/L (ppb)  50 102  106  76-126 4 
Tetrachloroethene ug/L (ppb)  50 106  109  76-121 3 
Dibromochloromethane ug/L (ppb)  50 101  104  84-133 3 
1,2-Dibromoethane (EDB) ug/L (ppb)  50 102  105  82-125 3 
Chlorobenzene ug/L (ppb)  50 98  99  83-114 1 
Ethylbenzene ug/L (ppb)  50 107  109  77-124 2 
1,1,1,2-Tetrachloroethane ug/L (ppb)  50 97  99  84-127 2 
m,p-Xylene ug/L (ppb)  100 109  112  83-125 3 
o-Xylene ug/L (ppb)  50 103  106  86-121 3 
Styrene ug/L (ppb)  50 102  103  85-127 1 
Isopropylbenzene ug/L (ppb)  50 101  104  87-122 3 
Bromoform ug/L (ppb)  50 107  111  74-136 4 
n-Propylbenzene ug/L (ppb)  50 110  112  74-126 2 
Bromobenzene ug/L (ppb)  50 109  112  80-121 3 
1,3,5-Trimethylbenzene ug/L (ppb)  50 111  113  80-126 2 
1,1,2,2-Tetrachloroethane ug/L (ppb)  50 93  94  66-126 1 
1,2,3-Trichloropropane ug/L (ppb)  50 94  95  67-124 1 
2-Chlorotoluene ug/L (ppb)  50 109  111  77-127 2 
4-Chlorotoluene ug/L (ppb)  50 110  113  78-128 3 
tert-Butylbenzene ug/L (ppb)  50 101  103  85-127 2 
1,2,4-Trimethylbenzene ug/L (ppb)  50 99  101  82-125 2 
sec-Butylbenzene ug/L (ppb)  50 106  108  80-125 2 
p-Isopropyltoluene ug/L (ppb)  50 98  100  82-127 2 
1,3-Dichlorobenzene ug/L (ppb)  50 101  105  85-116 4 
1,4-Dichlorobenzene ug/L (ppb)  50 99  102  84-121 3 
1,2-Dichlorobenzene ug/L (ppb)  50 96  99  85-116 3 
1,2-Dibromo-3-chloropropane ug/L (ppb)  50 79  78  57-141 1 
1,2,4-Trichlorobenzene ug/L (ppb)  50 97  98  72-130 1 
Hexachlorobutadiene ug/L (ppb)  50 96  93  53-141 3 
Naphthalene ug/L (ppb)  50 87  88  64-133 1 
1,2,3-Trichlorobenzene ug/L (ppb)  50 100  102  65-136 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
February 3, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the additional results from the testing of material submitted on January 5, 
2012 from the SOU_0789_20120105, F&BI 201034 project.  There are 8 pages included 
in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0203R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on January 5, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20120105, F&BI 201034 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
201034 -01 P07-02 
201034 -02 P08-02 
201034 -03 P09-02 
201034 -04 P10-0.5 
201034 -05 P10-02 
201034 -06 P10-04 
201034 -07 P11-02 
201034 -08 P11-04 
201034 -09 P12-02 
201034 -10 P12-03 
201034 -11 P13-02 
201034 -12 P13-04 
 
 
 
The samples P08-02 and P09-02 were sent to Amtest for cyanide analysis.  Review of the 
enclosed report indicates that all quality assurance were acceptable. 
 
All quality control requirements were acceptable. 
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Date of Report:  02/03/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
Date Extracted:  01/17/12 
Date Analyzed:  01/18/12 
 

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 
 
P10-02 <0.1 
201034-05 

  
 
Method Blank <0.1 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: P10-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/17/12 Lab ID: 201034-05 1/5 
Date Analyzed: 01/17/12 Data File: 011710.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 91 50 150 
Benzo(a)anthracene-d12 88 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.019 
Anthracene <0.01 
Fluoranthene 0.023 
Pyrene 0.028 
Benz(a)anthracene 0.013 
Chrysene 0.015 
Benzo(a)pyrene 0.015 
Benzo(b)fluoranthene 0.016 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene 0.015 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene 0.013 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: P12-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/17/12 Lab ID: 201034-09 1/5 
Date Analyzed: 01/17/12 Data File: 011712.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 86 50 150 
Benzo(a)anthracene-d12 82 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.012 
Acenaphthylene 0.016 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene 0.064 
Anthracene 0.013 
Fluoranthene 0.15 
Pyrene 0.18 
Benz(a)anthracene 0.070 
Chrysene 0.11 
Benzo(a)pyrene 0.13 
Benzo(b)fluoranthene 0.13 
Benzo(k)fluoranthene 0.046 
Indeno(1,2,3-cd)pyrene 0.12 
Dibenz(a,h)anthracene 0.018 
Benzo(g,h,i)perylene 0.14 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/17/12 Lab ID: 02-0092 mb 1/5 
Date Analyzed: 01/17/12 Data File: 011709.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 85 50 150 
Benzo(a)anthracene-d12 84 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  02/03/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

TOTAL MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  201148-02 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury mg/kg (ppm) 0.125 <0.1 114 118 45-162 3 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 114 63-144 
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Date of Report:  02/03/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270D SIM 

 
Laboratory Code:  201034-05 1/5 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.17 <0.01 99  44-129 
Acenaphthylene mg/kg (ppm) 0.17 <0.01 96  52-121 
Acenaphthene mg/kg (ppm) 0.17 <0.01 94  51-123 
Fluorene mg/kg (ppm) 0.17 <0.01 97  37-137 
Phenanthrene mg/kg (ppm) 0.17 0.019 92  45-124 
Anthracene mg/kg (ppm) 0.17 <0.01 90  32-124 
Fluoranthene mg/kg (ppm) 0.17 0.023 94  50-125 
Pyrene mg/kg (ppm) 0.17 0.028 91  41-135 
Benz(a)anthracene mg/kg (ppm) 0.17 0.013 88  23-144 
Chrysene mg/kg (ppm) 0.17 0.015 93  45-122 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 0.016 87  31-144 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 <0.01 94  45-130 
Benzo(a)pyrene mg/kg (ppm) 0.17 0.015 89  39-128 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 0.015 86  28-146 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 <0.01 99  46-129 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 0.013 90  37-133 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 99  99  61-115 0 
Acenaphthylene mg/kg (ppm) 0.17 96  95  63-110 1 
Acenaphthene mg/kg (ppm) 0.17 96  96  60-115 0 
Fluorene mg/kg (ppm) 0.17 97  97  59-116 0 
Phenanthrene mg/kg (ppm) 0.17 96  93  60-113 3 
Anthracene mg/kg (ppm) 0.17 88  86  56-103 2 
Fluoranthene mg/kg (ppm) 0.17 97  94  60-116 3 
Pyrene mg/kg (ppm) 0.17 90  89  60-116 1 
Benz(a)anthracene mg/kg (ppm) 0.17 87  87  53-109 0 
Chrysene mg/kg (ppm) 0.17 96  97  61-116 1 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 105  106  57-118 1 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 100  96  61-118 4 
Benzo(a)pyrene mg/kg (ppm) 0.17 87  85  53-108 2 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 95  95  46-127 0 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 112  107  55-121 5 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 100  99  56-118 1 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
January 16, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 5, 2012 from 
the SOU_0789_20120105, F&BI 201034 project.  There are 28 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 
SOU0116R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 5, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20120105, F&BI 201034 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
201034-01 P07-02 
201034-02 P08-02 
201034-03 P09-02 
201034-04 P10-0.5 
201034-05 P10-02 
201034-06 P10-04 
201034-07 P11-02 
201034-08 P11-04 
201034-09 P12-02 
201034-10 P12-03 
201034-11 P13-02 
201034-12 P13-04 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
Date Extracted:  01/06/12 
Date Analyzed:  01/08/12 
 

RESULTS FROM THE ANALYSIS OF 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) 
 
P07-02 <50  <250  111 
201034-01 
 
P08-02 <50  <250  110 
201034-02 
 
 
Method Blank <50 <250 108 
02-037 MB  
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: P07-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/06/12 Lab ID: 201034-01 
Date Analyzed: 01/06/12 Data File: 201034-01.019 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  88 60 125 
Indium  87 60 125 
Holmium  97 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 18.6 
Arsenic 1.47 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 44.3 
Lead  172 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: P08-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/06/12 Lab ID: 201034-02 
Date Analyzed: 01/06/12 Data File: 201034-02.020 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  79 60 125 
Indium  80 60 125 
Holmium  88 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 8.75 
Arsenic 1.36 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 30.1 
Lead 1.51 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: P09-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/06/12 Lab ID: 201034-03 
Date Analyzed: 01/06/12 Data File: 201034-03.021 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  89 60 125 
Indium  86 60 125 
Holmium  97 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 15.0 
Arsenic 3.11 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 79.4 
Lead 4.48 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: P10-0.5 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/06/12 Lab ID: 201034-04 
Date Analyzed: 01/06/12 Data File: 201034-04.022 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  87 60 125 
Indium  85 60 125 
Holmium  96 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 16.7 
Arsenic 7.90 
Selenium <1 
Silver <1 
Cadmium <1 
Barium  191 
Lead 71.0 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: P12-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/06/12 Lab ID: 201034-09 
Date Analyzed: 01/06/12 Data File: 201034-09.023 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  86 60 125 
Indium  88 60 125 
Holmium  99 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 12.3 
Arsenic 12.2 
Selenium <1 
Silver <1 
Cadmium <1 
Barium  161 
Lead  193 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: P13-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/06/12 Lab ID: 201034-11 
Date Analyzed: 01/06/12 Data File: 201034-11.024 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  83 60 125 
Indium  84 60 125 
Holmium  95 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 12.4 
Arsenic 16.0 
Selenium <1 
Silver <1 
Cadmium 1.37 
Barium  163 
Lead  296 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/05/12 Lab ID: I2-18 mb 
Date Analyzed: 01/06/12 Data File: I2-18.011 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  80 60 125 
Indium  84 60 125 
Holmium  94 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:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
Date Extracted:  01/06/12 
Date Analyzed:  01/06/12 
 

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 
 
P07-02 <0.1 
201034-01 
 

P08-02 <0.1 
201034-02 
 

P09-02 <0.1 
201034-03 
 

P10-0.5 0.28 
201034-04 
 

P12-02 0.12 
201034-09 
 

P13-02 0.18 
201034-11 

  
 
Method Blank <0.1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P07-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/09/12 Lab ID: 201034-01 
Date Analyzed: 01/09/12 Data File: 010911.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P09-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/09/12 Lab ID: 201034-03 
Date Analyzed: 01/09/12 Data File: 010912.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 104 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P10-04 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/09/12 Lab ID: 201034-06 
Date Analyzed: 01/09/12 Data File: 010913.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P11-04 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/09/12 Lab ID: 201034-08 
Date Analyzed: 01/09/12 Data File: 010914.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 104 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P13-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/09/12 Lab ID: 201034-11 
Date Analyzed: 01/09/12 Data File: 010915.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 62 142 
Toluene-d8 100 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/09/12 Lab ID: 02-0043 mb 
Date Analyzed: 01/09/12 Data File: 010908.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Date of Report:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
Date Extracted:  01/10/12 
Date Analyzed:  01/11/12 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR PCBs REPORTED AS AROCLORS 

USING EPA METHOD 8082A 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 
 Aroclor Surrogate 
Sample ID 1221 1232 1016 1242 1248 1254 1260 (% Rec.) 
Laboratory ID        (Limit 50-150) 
 
P10-0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 69 
201034-04 

 
 
Method Blank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 92 
02-063 MB 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: P07-02 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/06/12 Lab ID: 201034-01 1/5 
Date Analyzed: 01/06/12 Data File: 010618.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 100 50 150 
Benzo(a)anthracene-d12 100 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: P10-0.5 Client: SoundEarth Strategies 
Date Received: 01/05/12 Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/06/12 Lab ID: 201034-04 1/5 
Date Analyzed: 01/06/12 Data File: 010624.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 89 50 150 
Benzo(a)anthracene-d12 82 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene 0.027 
Acenaphthylene 0.079 
Acenaphthene 0.012 
Fluorene 0.032 
Phenanthrene 0.37 
Anthracene 0.059 
Fluoranthene 0.30 
Pyrene 0.41 
Benz(a)anthracene 0.15 
Chrysene 0.22 
Benzo(a)pyrene 0.24 
Benzo(b)fluoranthene 0.25 
Benzo(k)fluoranthene 0.082 
Indeno(1,2,3-cd)pyrene 0.21 
Dibenz(a,h)anthracene 0.044 
Benzo(g,h,i)perylene 0.22 
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789_20120105, F&BI 201034 
Date Extracted: 01/06/12 Lab ID: 02-0020 mb2 1/5 
Date Analyzed: 01/06/12 Data File: 010608.D 
Matrix: Soil Instrument: GCMS6 
Units: mg/kg (ppm) Operator: YA 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Anthracene-d10 99 50 150 
Benzo(a)anthracene-d12 106 35 159 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Date of Report:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
 

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL 
SAMPLES 

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

 
Laboratory Code:  201036-04 (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 92 91 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 93 79-144 
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Date of Report:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  201037-04  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium mg/kg (ppm) 50 18.7  111 b  106 b 51-132  5 b 
Arsenic mg/kg (ppm) 10 4.45  102 b  88 b 44-151  15 b 
Selenium mg/kg (ppm) 5 <1  86  86 52-128  0 
Silver mg/kg (ppm) 10 <1  104  98 69-125  6 
Cadmium mg/kg (ppm) 10 <1  107  99 83-120  8 
Barium mg/kg (ppm) 50 61.8  144 b  112 b 47-147  25 b 
Lead mg/kg (ppm) 50 12.7  108 b  101 b 65-126  7 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50  114 79-125 
Arsenic mg/kg (ppm) 10  88 80-120 
Selenium mg/kg (ppm) 5  88 81-121 
Silver mg/kg (ppm) 10  97 84-117 
Cadmium mg/kg (ppm) 10  99 89-116 
Barium mg/kg (ppm) 50  99 88-113 
Lead mg/kg (ppm) 50  103 81-120 
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Date of Report:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

TOTAL MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  201037-04 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury mg/kg (ppm) 0.125 <0.1 115 115 45-162 0 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 102 63-144 
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Date of Report:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  201034-01  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 38  10-142 
Chloromethane mg/kg (ppm) 2.5 <0.5 61  10-126 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 62  10-138 
Bromomethane mg/kg (ppm) 2.5 <0.5 69  10-163 
Chloroethane mg/kg (ppm) 2.5 <0.5 72  10-176 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 72  10-176 
Acetone mg/kg (ppm) 12.5 <0.5 75  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 74  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 77  10-156 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 77  21-145 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 80  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 79  19-140 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 81  10-158 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 81  25-135 
Chloroform mg/kg (ppm) 2.5 <0.05 81  21-145 
2-Butanone (MEK)  mg/kg (ppm) 12.5 <0.5 81  19-147 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 81  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 82  10-156 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 81  17-140 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 79  9-164 
Benzene mg/kg (ppm) 2.5 <0.03 81  29-129 
Trichloroethene mg/kg (ppm) 2.5 <0.03 83  21-139 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 84  30-135 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 83  23-155 
Dibromomethane mg/kg (ppm) 2.5 <0.05 82  23-145 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 <0.5 92  24-155 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 86  28-144 
Toluene mg/kg (ppm) 2.5 <0.05 82  35-130 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 83  26-149 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 81  30-142 
2-Hexanone mg/kg (ppm) 12.5 <0.5 89  15-166 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 85  31-137 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 80  20-133 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 84  28-150 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 85  28-142 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 82  32-129 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 86  32-137 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 81  31-143 
m,p-Xylene mg/kg (ppm) 5 <0.1 87  34-136 
o-Xylene mg/kg (ppm) 2.5 <0.05 90  33-134 
Styrene mg/kg (ppm) 2.5 <0.05 84  35-137 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 90  31-142 
Bromoform mg/kg (ppm) 2.5 <0.05 86  21-156 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 88  23-146 
Bromobenzene mg/kg (ppm) 2.5 <0.05 84  34-130 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 89  18-149 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 81  28-140 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 81  25-144 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 88  31-134 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 87  31-136 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 88  30-137 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 88  10-182 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 87  23-145 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 82  21-149 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 83  30-131 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 81  29-129 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 80  31-132 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 76  11-161 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 83  22-142 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 69  19-142 
Naphthalene mg/kg (ppm) 2.5 <0.05 93  14-157 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 88  20-144 
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Date of Report:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 

Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 47  47  10-146 0 
Chloromethane mg/kg (ppm) 2.5 68  69  27-133 1 
Vinyl chloride mg/kg (ppm) 2.5 75  76  22-139 1 
Bromomethane mg/kg (ppm) 2.5 73  75  38-114 3 
Chloroethane mg/kg (ppm) 2.5 75  77  20-153 3 
Trichlorofluoromethane mg/kg (ppm) 2.5 77  76  10-196 1 
Acetone mg/kg (ppm) 12.5 85  86  52-141 1 
1,1-Dichloroethene mg/kg (ppm) 2.5 83  78  47-128 6 
Methylene chloride mg/kg (ppm) 2.5 81  82  42-132 1 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 88  88  60-123 0 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 88  86  67-127 2 
1,1-Dichloroethane mg/kg (ppm) 2.5 90  90  68-115 0 
2,2-Dichloropropane mg/kg (ppm) 2.5 94  92  57-133 2 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 97  97  72-113 0 
Chloroform mg/kg (ppm) 2.5 93  91  66-120 2 
2-Butanone (MEK)  mg/kg (ppm) 12.5 96  98  57-123 2 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 90  87  56-135 3 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 93  94  62-131 1 
1,1-Dichloropropene mg/kg (ppm) 2.5 98  96  69-128 2 
Carbon tetrachloride mg/kg (ppm) 2.5 92  92  60-139 0 
Benzene mg/kg (ppm) 2.5 94  93  68-114 1 
Trichloroethene mg/kg (ppm) 2.5 97  96  68-114 1 
1,2-Dichloropropane mg/kg (ppm) 2.5 98  96  72-127 2 
Bromodichloromethane mg/kg (ppm) 2.5 96  93  72-130 3 
Dibromomethane mg/kg (ppm) 2.5 95  94  70-120 1 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 101  102  45-145 1 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 101  99  75-136 2 
Toluene mg/kg (ppm) 2.5 96  94  66-126 2 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 98  95  72-132 3 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 95  93  75-113 2 
2-Hexanone mg/kg (ppm) 12.5 101  100  33-152 1 
1,3-Dichloropropane mg/kg (ppm) 2.5 97  96  72-130 1 
Tetrachloroethene mg/kg (ppm) 2.5 97  95  72-114 2 
Dibromochloromethane mg/kg (ppm) 2.5 100  97  74-125 3 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 100  97  74-132 3 
Chlorobenzene mg/kg (ppm) 2.5 93  92  76-111 1 
Ethylbenzene mg/kg (ppm) 2.5 99  97  64-123 2 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 94  92  69-135 2 
m,p-Xylene mg/kg (ppm) 5 101  99  78-122 2 
o-Xylene mg/kg (ppm) 2.5 107  104  77-124 3 
Styrene mg/kg (ppm) 2.5 98  94  74-126 4 
Isopropylbenzene mg/kg (ppm) 2.5 106  102  76-127 4 
Bromoform mg/kg (ppm) 2.5 101  99  56-132 2 
n-Propylbenzene mg/kg (ppm) 2.5 105  103  74-124 2 
Bromobenzene mg/kg (ppm) 2.5 99  96  72-122 3 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 106  103  76-126 3 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 96  93  56-143 3 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 94  92  61-137 2 
2-Chlorotoluene mg/kg (ppm) 2.5 103  101  74-121 2 
4-Chlorotoluene mg/kg (ppm) 2.5 104  101  75-122 3 
tert-Butylbenzene mg/kg (ppm) 2.5 108  105  73-130 3 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 105  103  76-125 2 
sec-Butylbenzene mg/kg (ppm) 2.5 104  102  71-130 2 
p-Isopropyltoluene mg/kg (ppm) 2.5 98  96  70-132 2 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 95  94  75-121 1 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 94  93  74-117 1 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 93  93  76-121 0 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 83  82  61-136 1 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 93  91  70-129 2 
Hexachlorobutadiene mg/kg (ppm) 2.5 81  83  50-153 2 
Naphthalene mg/kg (ppm) 2.5 99  95  60-125 4 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 97  92  62-130 5 
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Date of Report:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

POLYCHLORINATED BIPHENYLS AS  
AROCLOR 1016/1260 BY EPA METHOD 8082A 

 
Laboratory Code:  201018-07 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) <0.1 <0.1 nm 
Aroclor 1260 mg/kg (ppm) <0.1 <0.1 nm 
 
Laboratory Code:  Laboratory Control Sample  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
% Recovery 

LCS 

 
% Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) 0.8 94 100 60-142 6 
Aroclor 1260 mg/kg (ppm) 0.8 100 98 63-144 2 
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Date of Report:  01/16/12 
Date Received:  01/05/12 
Project:  SOU_0789_20120105, F&BI 201034 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL 
 SAMPLES FOR PNA’S BY EPA METHOD 8270D SIM 

 
Laboratory Code:  201011-01 1/250 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Naphthalene mg/kg (ppm) 4.2 4.1 2 
Acenaphthylene mg/kg (ppm) <0.5 <0.5 nm 
Acenaphthene mg/kg (ppm) <0.5 <0.5 nm 
Fluorene mg/kg (ppm) 1.8 1.8 0 
Phenanthrene mg/kg (ppm) 4.5 4.3 5 
Anthracene mg/kg (ppm) <0.5 4.4 nm 
Fluoranthene mg/kg (ppm) <0.5 <0.5 nm 
Pyrene mg/kg (ppm) <0.5 <0.5 nm 
Benz(a)anthracene mg/kg (ppm) <0.5 <0.5 nm 
Chrysene mg/kg (ppm) <0.5 <0.5 nm 
Benzo(b)fluoranthene mg/kg (ppm) <0.5 <0.5 nm 
Benzo(k)fluoranthene mg/kg (ppm) <0.5 <0.5 nm 
Benzo(a)pyrene mg/kg (ppm) <0.5 <0.5 nm 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) <0.5 <0.5 nm 
Dibenz(a,h)anthracene mg/kg (ppm) <0.5 <0.5 nm 
Benzo(g,h,i)perylene mg/kg (ppm) <0.5 <0.5 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.17 102  104  61-115 2 
Acenaphthylene mg/kg (ppm) 0.17 99  97  63-110 2 
Acenaphthene mg/kg (ppm) 0.17 101  100  60-115 1 
Fluorene mg/kg (ppm) 0.17 99  100  59-116 1 
Phenanthrene mg/kg (ppm) 0.17 101  100  60-113 1 
Anthracene mg/kg (ppm) 0.17 95  93  56-103 2 
Fluoranthene mg/kg (ppm) 0.17 96  99  60-116 3 
Pyrene mg/kg (ppm) 0.17 94  93  60-116 1 
Benz(a)anthracene mg/kg (ppm) 0.17 89  90  53-109 1 
Chrysene mg/kg (ppm) 0.17 99  98  61-116 1 
Benzo(b)fluoranthene mg/kg (ppm) 0.17 94  94  57-118 0 
Benzo(k)fluoranthene mg/kg (ppm) 0.17 99  100  61-118 1 
Benzo(a)pyrene mg/kg (ppm) 0.17 89  86  53-108 3 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.17 100  96  46-127 4 
Dibenz(a,h)anthracene mg/kg (ppm) 0.17 117  109  55-121 7 
Benzo(g,h,i)perylene mg/kg (ppm) 0.17 103  98  56-118 5 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
January 16, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on January 4, 2012 from 
the SOU_0789_20120104, F&BI 201018 project.  There are 19 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  If 
you would like us to return your samples or arrange for long term storage at our offices, 
please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0116R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 4, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20120104, F&BI 201018 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
201018-01 P01-04 
201018-02 P01-09 
201018-03 P02-1.5 
201018-04 P02-04 
201018-05 P02-07 
201018-06 P02-10 
201018-07 P03-04 
201018-08 P03-08 
201018-09 P03-12 
201018-10 P04-02 
201018-11 P04-04 
201018-12 P04-08 
201018-13 P04-12 
201018-14 P04-15 
201018-15 P05-02 
201018-16 P05-04 
201018-17 P05-08 
201018-18 P05-13 
201018-19 P06-02 
201018-20 P06-04 
201018-21 P06-08 
201018-22 P06-10 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
Date Extracted:  01/06/12 
Date Analyzed:  01/06/12 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING EPA METHOD 8021B AND NWTPH-Gx  

Results Reported on a Dry Weight Basis 
Results Reported as mg/kg (ppm) 

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-132) 
 
P04-08 <0.02 <0.02 <0.02 <0.06 <2 93 
201018-12 
 

P04-15 <0.02 <0.02 <0.02 <0.06 <2 94 
201018-14 
 

P05-08 <0.02 <0.02 <0.02 <0.06 <2 92 
201018-17 
 

P06-08 <0.02 <0.02 <0.02 <0.06 <2 97 
201018-21 
 
 

Method Blank <0.02 <0.02 <0.02 <0.06 <2 87 
02-0033 MB  
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
Date Extracted:  01/06/12 
Date Analyzed:  01/06/12 
 

RESULTS FROM THE ANALYSIS OF 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) 
 
P02-1.5 <50  <250  93 
201018-03 
 

P03-04 <50  <250  94 
201018-07 
 

P04-15 <50  <250  96 
201018-14 
 

P05-08 <50  <250  93 
201018-17 
 

P06-08 <50  <250  94 
201018-21 
 
 

Method Blank <50 <250 96 
02-036 MB  
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: P01-04 Client: SoundEarth Strategies 
Date Received: 01/04/12 Project: SOU_0789_20120104, F&BI 201018 
Date Extracted: 01/06/12 Lab ID: 201018-01 
Date Analyzed: 01/06/12 Data File: 201018-01.017 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  89 60 125 
Indium  88 60 125 
Holmium  97 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 10.6 
Arsenic 1.31 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 29.7 
Lead 1.41 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 5 

 
Analysis For Total Metals By EPA Method 200.8 
 
Client ID: P02-1.5 Client: SoundEarth Strategies 
Date Received: 01/04/12 Project: SOU_0789_20120104, F&BI 201018 
Date Extracted: 01/06/12 Lab ID: 201018-03 
Date Analyzed: 01/06/12 Data File: 201018-03.018 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  86 60 125 
Indium  86 60 125 
Holmium  97 60 125 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Chromium 5.08 
Arsenic 1.52 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 13.5 
Lead 1.20 
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Analysis For Total Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789_20120104, F&BI 201018 
Date Extracted: 01/05/12 Lab ID: I2-18 mb 
Date Analyzed: 01/06/12 Data File: I2-18.011 
Matrix: Soil Instrument: ICPMS1 
Units: mg/kg (ppm) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  80 60 125 
Indium  84 60 125 
Holmium  94 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:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
Date Extracted:  01/06/12 
Date Analyzed:  01/06/12 
 

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 
 
P01-04 <0.1 
201018-01 
 

P02-1.5 <0.1 
201018-03 

  
 
Method Blank <0.1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P01-04 Client: SoundEarth Strategies 
Date Received: 01/04/12 Project: SOU_0789_20120104, F&BI 201018 
Date Extracted: 01/09/12 Lab ID: 201018-01 
Date Analyzed: 01/09/12 Data File: 010909.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P02-1.5 Client: SoundEarth Strategies 
Date Received: 01/04/12 Project: SOU_0789_20120104, F&BI 201018 
Date Extracted: 01/09/12 Lab ID: 201018-03 
Date Analyzed: 01/09/12 Data File: 010910.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 102 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789_20120104, F&BI 201018 
Date Extracted: 01/09/12 Lab ID: 02-0043 mb 
Date Analyzed: 01/09/12 Data File: 010908.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 62 142 
Toluene-d8 99 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
Date Extracted:  01/10/12 
Date Analyzed:  01/11/12 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR PCBs REPORTED AS AROCLORS 

USING EPA METHOD 8082A 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 
 Aroclor Surrogate 
Sample ID 1221 1232 1016 1242 1248 1254 1260 (% Rec.) 
Laboratory ID        (Limit 50-150) 
 
P03-04 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 85 
201018-07 

 
 
Method Blank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 92 
02-063 MB 
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR BENZENE, TOLUENE, ETHYLBENZENE, 
 XYLENES, AND TPH AS GASOLINE 

USING EPA METHOD 8021B AND NWTPH-Gx  
 
Laboratory Code:  201036-01 (Duplicate)
 
 
Analyte 

 
Reporting Units 

(Wet Wt) 
Sample  
Result 

(Wet Wt) 
Duplicate 

Result 

Relative Percent 
Difference 
(Limit 20) 

Benzene mg/kg (ppm) <0.02 <0.02 nm 
Toluene mg/kg (ppm) <0.02 <0.02 nm 
Ethylbenzene mg/kg (ppm) <0.02 <0.02 nm 
Xylenes mg/kg (ppm) <0.06 <0.06 nm 
Gasoline mg/kg (ppm) <2 <2 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 0.5 90 69-120 
Toluene mg/kg (ppm) 0.5 93 70-117 
Ethylbenzene mg/kg (ppm) 0.5 94 65-123 
Xylenes mg/kg (ppm) 1.5 94 66-120 
Gasoline mg/kg (ppm) 20 105 71-131 
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
 

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL 
SAMPLES 

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

 
Laboratory Code:  201039-02 (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 98 99 73-135 1 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 98 74-139 
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 200.8  
 
Laboratory Code:  201037-04  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery  

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium mg/kg (ppm) 50 18.7  111 b  106 b 51-132  5 b 
Arsenic mg/kg (ppm) 10 4.45  102 b  88 b 44-151  15 b 
Selenium mg/kg (ppm) 5 <1  86  86 52-128  0 
Silver mg/kg (ppm) 10 <1  104  98 69-125  6 
Cadmium mg/kg (ppm) 10 <1  107  99 83-120  8 
Barium mg/kg (ppm) 50 61.8  144 b  112 b 47-147  25 b 
Lead mg/kg (ppm) 50 12.7  108 b  101 b 65-126  7 b 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
 

Reporting Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium mg/kg (ppm) 50  114 79-125 
Arsenic mg/kg (ppm) 10  88 80-120 
Selenium mg/kg (ppm) 5  88 81-121 
Silver mg/kg (ppm) 10  97 84-117 
Cadmium mg/kg (ppm) 10  99 89-116 
Barium mg/kg (ppm) 50  99 88-113 
Lead mg/kg (ppm) 50  103 81-120 
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 

 
QUALITY ASSURANCE RESULTS  

FOR THE ANALYSIS OF SOIL SAMPLES FOR  
TOTAL MERCURY 

USING EPA METHOD 1631E 
 
Laboratory Code:  201037-04 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury mg/kg (ppm) 0.125 <0.1 115 115 45-162 0 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury mg/kg (ppm) 0.125 102 63-144 
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  201034-01  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 38  10-142 
Chloromethane mg/kg (ppm) 2.5 <0.5 61  10-126 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 62  10-138 
Bromomethane mg/kg (ppm) 2.5 <0.5 69  10-163 
Chloroethane mg/kg (ppm) 2.5 <0.5 72  10-176 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 72  10-176 
Acetone mg/kg (ppm) 12.5 <0.5 75  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 74  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 77  10-156 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 77  21-145 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 80  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 79  19-140 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 81  10-158 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 81  25-135 
Chloroform mg/kg (ppm) 2.5 <0.05 81  21-145 
2-Butanone (MEK)  mg/kg (ppm) 12.5 <0.5 81  19-147 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 81  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 82  10-156 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 81  17-140 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 79  9-164 
Benzene mg/kg (ppm) 2.5 <0.03 81  29-129 
Trichloroethene mg/kg (ppm) 2.5 <0.03 83  21-139 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 84  30-135 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 83  23-155 
Dibromomethane mg/kg (ppm) 2.5 <0.05 82  23-145 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 <0.5 92  24-155 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 86  28-144 
Toluene mg/kg (ppm) 2.5 <0.05 82  35-130 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 83  26-149 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 81  30-142 
2-Hexanone mg/kg (ppm) 12.5 <0.5 89  15-166 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 85  31-137 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 80  20-133 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 84  28-150 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 85  28-142 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 82  32-129 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 86  32-137 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 81  31-143 
m,p-Xylene mg/kg (ppm) 5 <0.1 87  34-136 
o-Xylene mg/kg (ppm) 2.5 <0.05 90  33-134 
Styrene mg/kg (ppm) 2.5 <0.05 84  35-137 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 90  31-142 
Bromoform mg/kg (ppm) 2.5 <0.05 86  21-156 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 88  23-146 
Bromobenzene mg/kg (ppm) 2.5 <0.05 84  34-130 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 89  18-149 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 81  28-140 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 81  25-144 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 88  31-134 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 87  31-136 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 88  30-137 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 88  10-182 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 87  23-145 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 82  21-149 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 83  30-131 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 81  29-129 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 80  31-132 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 76  11-161 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 83  22-142 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 69  19-142 
Naphthalene mg/kg (ppm) 2.5 <0.05 93  14-157 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 88  20-144 
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 

Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 47  47  10-146 0 
Chloromethane mg/kg (ppm) 2.5 68  69  27-133 1 
Vinyl chloride mg/kg (ppm) 2.5 75  76  22-139 1 
Bromomethane mg/kg (ppm) 2.5 73  75  38-114 3 
Chloroethane mg/kg (ppm) 2.5 75  77  20-153 3 
Trichlorofluoromethane mg/kg (ppm) 2.5 77  76  10-196 1 
Acetone mg/kg (ppm) 12.5 85  86  52-141 1 
1,1-Dichloroethene mg/kg (ppm) 2.5 83  78  47-128 6 
Methylene chloride mg/kg (ppm) 2.5 81  82  42-132 1 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 88  88  60-123 0 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 88  86  67-127 2 
1,1-Dichloroethane mg/kg (ppm) 2.5 90  90  68-115 0 
2,2-Dichloropropane mg/kg (ppm) 2.5 94  92  57-133 2 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 97  97  72-113 0 
Chloroform mg/kg (ppm) 2.5 93  91  66-120 2 
2-Butanone (MEK)  mg/kg (ppm) 12.5 96  98  57-123 2 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 90  87  56-135 3 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 93  94  62-131 1 
1,1-Dichloropropene mg/kg (ppm) 2.5 98  96  69-128 2 
Carbon tetrachloride mg/kg (ppm) 2.5 92  92  60-139 0 
Benzene mg/kg (ppm) 2.5 94  93  68-114 1 
Trichloroethene mg/kg (ppm) 2.5 97  96  68-114 1 
1,2-Dichloropropane mg/kg (ppm) 2.5 98  96  72-127 2 
Bromodichloromethane mg/kg (ppm) 2.5 96  93  72-130 3 
Dibromomethane mg/kg (ppm) 2.5 95  94  70-120 1 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 101  102  45-145 1 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 101  99  75-136 2 
Toluene mg/kg (ppm) 2.5 96  94  66-126 2 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 98  95  72-132 3 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 95  93  75-113 2 
2-Hexanone mg/kg (ppm) 12.5 101  100  33-152 1 
1,3-Dichloropropane mg/kg (ppm) 2.5 97  96  72-130 1 
Tetrachloroethene mg/kg (ppm) 2.5 97  95  72-114 2 
Dibromochloromethane mg/kg (ppm) 2.5 100  97  74-125 3 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 100  97  74-132 3 
Chlorobenzene mg/kg (ppm) 2.5 93  92  76-111 1 
Ethylbenzene mg/kg (ppm) 2.5 99  97  64-123 2 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 94  92  69-135 2 
m,p-Xylene mg/kg (ppm) 5 101  99  78-122 2 
o-Xylene mg/kg (ppm) 2.5 107  104  77-124 3 
Styrene mg/kg (ppm) 2.5 98  94  74-126 4 
Isopropylbenzene mg/kg (ppm) 2.5 106  102  76-127 4 
Bromoform mg/kg (ppm) 2.5 101  99  56-132 2 
n-Propylbenzene mg/kg (ppm) 2.5 105  103  74-124 2 
Bromobenzene mg/kg (ppm) 2.5 99  96  72-122 3 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 106  103  76-126 3 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 96  93  56-143 3 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 94  92  61-137 2 
2-Chlorotoluene mg/kg (ppm) 2.5 103  101  74-121 2 
4-Chlorotoluene mg/kg (ppm) 2.5 104  101  75-122 3 
tert-Butylbenzene mg/kg (ppm) 2.5 108  105  73-130 3 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 105  103  76-125 2 
sec-Butylbenzene mg/kg (ppm) 2.5 104  102  71-130 2 
p-Isopropyltoluene mg/kg (ppm) 2.5 98  96  70-132 2 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 95  94  75-121 1 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 94  93  74-117 1 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 93  93  76-121 0 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 83  82  61-136 1 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 93  91  70-129 2 
Hexachlorobutadiene mg/kg (ppm) 2.5 81  83  50-153 2 
Naphthalene mg/kg (ppm) 2.5 99  95  60-125 4 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 97  92  62-130 5 
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Date of Report:  01/16/12 
Date Received:  01/04/12 
Project:  SOU_0789_20120104, F&BI 201018 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

POLYCHLORINATED BIPHENYLS AS  
AROCLOR 1016/1260 BY EPA METHOD 8082A 

 
Laboratory Code:  201018-07 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) <0.1 <0.1 nm 
Aroclor 1260 mg/kg (ppm) <0.1 <0.1 nm 
 
Laboratory Code:  Laboratory Control Sample  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
% Recovery 

LCS 

 
% Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) 0.8 94 100 60-142 6 
Aroclor 1260 mg/kg (ppm) 0.8 100 98 63-144 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 3, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on May 1, 2012 from the 
SOU_0432-004-03_20120501, F&BI 205016 project.  There are 7 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 
SOU0503R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on May 1, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0432-004-03_20120501, F&BI 
205016 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
205016-01 MW14-20120430 
205016-02 MW15-20120430 
205016-03 MW11-20120430  
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW14-20120430 Client: SoundEarth Strategies 
Date Received: 05/01/12 Project: SOU_0432-004-03_20120501, F&BI 205016 
Date Extracted: 05/01/12 Lab ID: 205016-01 
Date Analyzed: 05/01/12 Data File: 050121.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 107 50 150 
Toluene-d8 104 50 150 
4-Bromofluorobenzene 100 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW15-20120430 Client: SoundEarth Strategies 
Date Received: 05/01/12 Project: SOU_0432-004-03_20120501, F&BI 205016 
Date Extracted: 05/01/12 Lab ID: 205016-02 
Date Analyzed: 05/01/12 Data File: 050122.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 50 150 
Toluene-d8 102 50 150 
4-Bromofluorobenzene 99 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW11-20120430  Client: SoundEarth Strategies 
Date Received: 05/01/12 Project: SOU_0432-004-03_20120501, F&BI 205016 
Date Extracted: 05/01/12 Lab ID: 205016-03 
Date Analyzed: 05/01/12 Data File: 050123.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 50 150 
Toluene-d8 102 50 150 
4-Bromofluorobenzene 99 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  14 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0432-004-03_20120501, F&BI 205016 
Date Extracted: 05/01/12 Lab ID: 02-0694 mb 
Date Analyzed: 05/01/12 Data File: 050116.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 104 50 150 
Toluene-d8 102 50 150 
4-Bromofluorobenzene 98 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Date of Report:  05/03/12 
Date Received:  05/01/12 
Project:  SOU_0432-004-03_20120501, F&BI 205016 
 

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

 
Laboratory Code:  205018-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 <0.2 91  50-150 
Chloroethane ug/L (ppb) 50 <1 89  50-150 
1,1-Dichloroethene ug/L (ppb) 50 <1 98  50-150 
Methylene chloride ug/L (ppb) 50 <5 94  50-150 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 98  50-150 
1,1-Dichloroethane ug/L (ppb) 50 <1 103  50-150 
cis-1,2-Dichloroethene ug/L (ppb) 50 <1 100  50-150 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 98  50-150 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 110  50-150 
Trichloroethene ug/L (ppb) 50 2.0 98  50-150 
Tetrachloroethene ug/L (ppb) 50 <1 101  50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 97  98  70-130 1 
Chloroethane ug/L (ppb) 50 94  92  70-130 2 
1,1-Dichloroethene ug/L (ppb) 50 101  103  70-130 2 
Methylene chloride ug/L (ppb) 50 88  87  70-130 1 
trans-1,2-Dichloroethene ug/L (ppb) 50 101  103  70-130 2 
1,1-Dichloroethane ug/L (ppb) 50 106  106  70-130 0 
cis-1,2-Dichloroethene ug/L (ppb) 50 98  99  70-130 1 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 100  99  70-130 1 
1,1,1-Trichloroethane ug/L (ppb) 50 109  111  70-130 2 
Trichloroethene ug/L (ppb) 50 102  101  70-130 1 
Tetrachloroethene ug/L (ppb) 50 100  101  70-130 1 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 2, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on April 26, 2012 from 
the SOU_0789_20120426, F&BI 204396 project.  There are 11 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 
SOU0502R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 26, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20120426, F&BI 204396 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
204396-01 MW06-20120425 
204396-02 MW07-20120425 
204396-03 MW08-20120425 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW06-20120425 Client: SoundEarth Strategies 
Date Received: 04/26/12 Project: SOU_0789_20120426, F&BI 204396 
Date Extracted: 04/27/30 Lab ID: 204396-01 
Date Analyzed: 04/27/12 Data File: 042726.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 50 150 
Toluene-d8 100 50 150 
4-Bromofluorobenzene 102 50 150 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene 3.2 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW07-20120425 Client: SoundEarth Strategies 
Date Received: 04/26/12 Project: SOU_0789_20120426, F&BI 204396 
Date Extracted: 04/27/30 Lab ID: 204396-02 
Date Analyzed: 04/27/12 Data File: 042727.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 50 150 
Toluene-d8 100 50 150 
4-Bromofluorobenzene 96 50 150 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone  12 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene 3.3 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW08-20120425 Client: SoundEarth Strategies 
Date Received: 04/26/12 Project: SOU_0789_20120426, F&BI 204396 
Date Extracted: 04/30/12 Lab ID: 204396-03 
Date Analyzed: 04/30/12 Data File: 043010.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 50 150 
Toluene-d8 100 50 150 
4-Bromofluorobenzene 98 50 150 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform 5.9 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20120426, F&BI 204396 
Date Extracted: 04/30/12 Lab ID: 02-0690 mb 
Date Analyzed: 04/30/12 Data File: 043008.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 50 150 
Toluene-d8 101 50 150 
4-Bromofluorobenzene 99 50 150 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20120426, F&BI 204396 
Date Extracted: 04/27/30 Lab ID: 02-0686 mb 
Date Analyzed: 04/27/12 Data File: 042720.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 50 150 
Toluene-d8 101 50 150 
4-Bromofluorobenzene 101 50 150 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <10 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Methylene chloride <5 o-Xylene <1 
Methyl t-butyl ether (MTBE) <1 Styrene <1 
trans-1,2-Dichloroethene <1 Isopropylbenzene <1 
1,1-Dichloroethane <1 Bromoform <1 
2,2-Dichloropropane <1 n-Propylbenzene <1 
cis-1,2-Dichloroethene <1 Bromobenzene <1 
Chloroform <1 1,3,5-Trimethylbenzene <1 
2-Butanone (MEK) <10 1,1,2,2-Tetrachloroethane <1 
1,2-Dichloroethane (EDC) <1 1,2,3-Trichloropropane <1 
1,1,1-Trichloroethane <1 2-Chlorotoluene <1 
1,1-Dichloropropene <1 4-Chlorotoluene <1 
Carbon tetrachloride <1 tert-Butylbenzene <1 
Benzene <0.35 1,2,4-Trimethylbenzene <1 
Trichloroethene <1 sec-Butylbenzene <1 
1,2-Dichloropropane <1 p-Isopropyltoluene <1 
Bromodichloromethane <1 1,3-Dichlorobenzene <1 
Dibromomethane <1 1,4-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dichlorobenzene <1 
cis-1,3-Dichloropropene <1 1,2-Dibromo-3-chloropropane <10 
Toluene <1 1,2,4-Trichlorobenzene <1 
trans-1,3-Dichloropropene <1 Hexachlorobutadiene <1 
1,1,2-Trichloroethane <1 Naphthalene <1 
2-Hexanone <10 1,2,3-Trichlorobenzene <1 
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Date of Report:  05/02/12 
Date Received:  04/26/12 
Project:  SOU_0789_20120426, F&BI 204396 
 

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

 
Laboratory Code:  204366-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane ug/L (ppb)  50 <10 99  50-150 
Chloromethane ug/L (ppb)  50 <10 96  50-150 
Vinyl chloride ug/L (ppb)  50 0.37 100  50-150 
Bromomethane ug/L (ppb)  50 <1 90  50-150 
Chloroethane ug/L (ppb)  50 <1 93  50-150 
Trichlorofluoromethane ug/L (ppb)  50 <1 100  50-150 
Acetone ug/L (ppb)  250 <10 102  50-150 
1,1-Dichloroethene ug/L (ppb)  50 <1 93  50-150 
Methylene chloride ug/L (ppb)  50 <5 91  50-150 
Methyl t-butyl ether (MTBE) ug/L (ppb)  50 <1 96  50-150 
trans-1,2-Dichloroethene ug/L (ppb)  50 <1 93  50-150 
1,1-Dichloroethane ug/L (ppb)  50 <1 101  50-150 
2,2-Dichloropropane ug/L (ppb)  50 <1 79  50-150 
cis-1,2-Dichloroethene ug/L (ppb)  50 5.2 95  50-150 
Chloroform ug/L (ppb)  50 <1 98  50-150 
2-Butanone (MEK)  ug/L (ppb)  250 <10 102  50-150 
1,2-Dichloroethane (EDC) ug/L (ppb)  50 <1 97  50-150 
1,1,1-Trichloroethane ug/L (ppb)  50 <1 107  50-150 
1,1-Dichloropropene ug/L (ppb)  50 <1 98  50-150 
Carbon tetrachloride ug/L (ppb)  50 <1 103  50-150 
Benzene ug/L (ppb)  50 <0.35 98  50-150 
Trichloroethene ug/L (ppb)  50 1.3 95  50-150 
1,2-Dichloropropane ug/L (ppb)  50 <1 100  50-150 
Bromodichloromethane ug/L (ppb)  50 <1 102  50-150 
Dibromomethane ug/L (ppb)  50 <1 93  50-150 
4-Methyl -2-pentanone ug/L (ppb)  250 <10 104  50-150 
cis-1,3-Dichloropropene ug/L (ppb)  50 <1 98  50-150 
Toluene ug/L (ppb)  50 <1 97  50-150 
trans-1,3-Dichloropropene ug/L (ppb)  50 <1 98  50-150 
1,1,2-Trichloroethane ug/L (ppb)  50 <1 101  50-150 
2-Hexanone ug/L (ppb)  250 <10 108  50-150 
1,3-Dichloropropane ug/L (ppb)  50 <1 99  50-150 
Tetrachloroethene ug/L (ppb)  50 3.0 94  50-150 
Dibromochloromethane ug/L (ppb)  50 <1 102  50-150 
1,2-Dibromoethane (EDB) ug/L (ppb)  50 <1 99  50-150 
Chlorobenzene ug/L (ppb)  50 <1 96  50-150 
Ethylbenzene ug/L (ppb)  50 <1 101  50-150 
1,1,1,2-Tetrachloroethane ug/L (ppb)  50 <1 108  50-150 
m,p-Xylene ug/L (ppb)  100 <2 98  50-150 
o-Xylene ug/L (ppb)  50 <1 98  50-150 
Styrene ug/L (ppb)  50 <1 95  50-150 
Isopropylbenzene ug/L (ppb)  50 <1 100  50-150 
Bromoform ug/L (ppb)  50 <1 100  50-150 
n-Propylbenzene ug/L (ppb)  50 <1 94  50-150 
Bromobenzene ug/L (ppb)  50 <1 100  50-150 
1,3,5-Trimethylbenzene ug/L (ppb)  50 <1 92  50-150 
1,1,2,2-Tetrachloroethane ug/L (ppb)  50 <1 98  50-150 
1,2,3-Trichloropropane ug/L (ppb)  50 <1 99  50-150 
2-Chlorotoluene ug/L (ppb)  50 <1 97  50-150 
4-Chlorotoluene ug/L (ppb)  50 <1 93  50-150 
tert-Butylbenzene ug/L (ppb)  50 <1 97  50-150 
1,2,4-Trimethylbenzene ug/L (ppb)  50 <1 95  50-150 
sec-Butylbenzene ug/L (ppb)  50 <1 97  50-150 
p-Isopropyltoluene ug/L (ppb)  50 <1 97  50-150 
1,3-Dichlorobenzene ug/L (ppb)  50 <1 95  50-150 
1,4-Dichlorobenzene ug/L (ppb)  50 <1 94  50-150 
1,2-Dichlorobenzene ug/L (ppb)  50 <1 99  50-150 
1,2-Dibromo-3-chloropropane ug/L (ppb)  50 <10 104  50-150 
1,2,4-Trichlorobenzene ug/L (ppb)  50 <1 92  50-150 
Hexachlorobutadiene ug/L (ppb)  50 <1 88  50-150 
Naphthalene ug/L (ppb)  50 <1 104  50-150 
1,2,3-Trichlorobenzene ug/L (ppb)  50 <1 97  50-150 
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Date of Report:  05/02/12 
Date Received:  04/26/12 
Project:  SOU_0789_20120426, F&BI 204396 
 

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

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane ug/L (ppb)  50 92  89  70-130 3 
Chloromethane ug/L (ppb)  50 91  91  70-130 0 
Vinyl chloride ug/L (ppb)  50 95  93  70-130 2 
Bromomethane ug/L (ppb)  50 91  86  70-130 6 
Chloroethane ug/L (ppb)  50 89  89  70-130 0 
Trichlorofluoromethane ug/L (ppb)  50 95  93  70-130 2 
Acetone ug/L (ppb)  250 96  93  70-130 3 
1,1-Dichloroethene ug/L (ppb)  50 89  88  70-130 1 
Methylene chloride ug/L (ppb)  50 87  83  70-130 5 
Methyl t-butyl ether (MTBE) ug/L (ppb)  50 91  90  70-130 1 
trans-1,2-Dichloroethene ug/L (ppb)  50 89  88  70-130 1 
1,1-Dichloroethane ug/L (ppb)  50 96  95  70-130 1 
2,2-Dichloropropane ug/L (ppb)  50 96  95  70-130 1 
cis-1,2-Dichloroethene ug/L (ppb)  50 91  89  70-130 2 
Chloroform ug/L (ppb)  50 94  91  70-130 3 
2-Butanone (MEK)  ug/L (ppb)  250 97  96  70-130 1 
1,2-Dichloroethane (EDC) ug/L (ppb)  50 91  88  70-130 3 
1,1,1-Trichloroethane ug/L (ppb)  50 100  98  70-130 2 
1,1-Dichloropropene ug/L (ppb)  50 92  93  70-130 1 
Carbon tetrachloride ug/L (ppb)  50 96  95  70-130 1 
Benzene ug/L (ppb)  50 94  92  70-130 2 
Trichloroethene ug/L (ppb)  50 97  97  70-130 0 
1,2-Dichloropropane ug/L (ppb)  50 94  92  70-130 2 
Bromodichloromethane ug/L (ppb)  50 95  95  70-130 0 
Dibromomethane ug/L (ppb)  50 85  84  70-130 1 
4-Methyl -2-pentanone ug/L (ppb)  250 100  97  70-130 3 
cis-1,3-Dichloropropene ug/L (ppb)  50 97  98  70-130 1 
Toluene ug/L (ppb)  50 92  92  70-130 0 
trans-1,3-Dichloropropene ug/L (ppb)  50 98  98  70-130 0 
1,1,2-Trichloroethane ug/L (ppb)  50 97  93  70-130 4 
2-Hexanone ug/L (ppb)  250 100  98  70-130 2 
1,3-Dichloropropane ug/L (ppb)  50 93  93  70-130 0 
Tetrachloroethene ug/L (ppb)  50 95  90  70-130 5 
Dibromochloromethane ug/L (ppb)  50 98  95  70-130 3 
1,2-Dibromoethane (EDB) ug/L (ppb)  50 97  95  70-130 2 
Chlorobenzene ug/L (ppb)  50 92  90  70-130 2 
Ethylbenzene ug/L (ppb)  50 96  94  70-130 2 
1,1,1,2-Tetrachloroethane ug/L (ppb)  50 101  101  70-130 0 
m,p-Xylene ug/L (ppb)  100 96  95  70-130 1 
o-Xylene ug/L (ppb)  50 95  95  70-130 0 
Styrene ug/L (ppb)  50 100  96  70-130 4 
Isopropylbenzene ug/L (ppb)  50 97  95  70-130 2 
Bromoform ug/L (ppb)  50 98  99  70-130 1 
n-Propylbenzene ug/L (ppb)  50 93  91  70-130 2 
Bromobenzene ug/L (ppb)  50 95  93  70-130 2 
1,3,5-Trimethylbenzene ug/L (ppb)  50 94  92  70-130 2 
1,1,2,2-Tetrachloroethane ug/L (ppb)  50 85  84  70-130 1 
1,2,3-Trichloropropane ug/L (ppb)  50 91  91  70-130 0 
2-Chlorotoluene ug/L (ppb)  50 92  92  70-130 0 
4-Chlorotoluene ug/L (ppb)  50 90  87  70-130 3 
tert-Butylbenzene ug/L (ppb)  50 95  93  70-130 2 
1,2,4-Trimethylbenzene ug/L (ppb)  50 94  93  70-130 1 
sec-Butylbenzene ug/L (ppb)  50 95  93  70-130 2 
p-Isopropyltoluene ug/L (ppb)  50 97  95  70-130 2 
1,3-Dichlorobenzene ug/L (ppb)  50 92  90  70-130 2 
1,4-Dichlorobenzene ug/L (ppb)  50 91  87  70-130 4 
1,2-Dichlorobenzene ug/L (ppb)  50 94  92  70-130 2 
1,2-Dibromo-3-chloropropane ug/L (ppb)  50 97  100  70-130 3 
1,2,4-Trichlorobenzene ug/L (ppb)  50 90  90  70-130 0 
Hexachlorobutadiene ug/L (ppb)  50 93  92  70-130 1 
Naphthalene ug/L (ppb)  50 99  100  70-130 1 
1,2,3-Trichlorobenzene ug/L (ppb)  50 98  95  70-130 3 
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Date of Report:  05/02/12 
Date Received:  04/26/12 
Project:  SOU_0789_20120426, F&BI 204396 
 

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

 
Laboratory Code:  204367-01  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane ug/L (ppb)  50 <10 77  50-150 
Chloromethane ug/L (ppb)  50 <10 85  50-150 
Vinyl chloride ug/L (ppb)  50 <0.2 89  50-150 
Bromomethane ug/L (ppb)  50 <1 87  50-150 
Chloroethane ug/L (ppb)  50 <1 87  50-150 
Trichlorofluoromethane ug/L (ppb)  50 <1 97  50-150 
Acetone ug/L (ppb)  250 <10 98  50-150 
1,1-Dichloroethene ug/L (ppb)  50 <1 95  50-150 
Methylene chloride ug/L (ppb)  50 <5 90  50-150 
Methyl t-butyl ether (MTBE) ug/L (ppb)  50 <1 93  50-150 
trans-1,2-Dichloroethene ug/L (ppb)  50 <1 95  50-150 
1,1-Dichloroethane ug/L (ppb)  50 <1 103  50-150 
2,2-Dichloropropane ug/L (ppb)  50 <1 108  50-150 
cis-1,2-Dichloroethene ug/L (ppb)  50 <1 97  50-150 
Chloroform ug/L (ppb)  50 <1 101  50-150 
2-Butanone (MEK)  ug/L (ppb)  250 <10 100  50-150 
1,2-Dichloroethane (EDC) ug/L (ppb)  50 <1 100  50-150 
1,1,1-Trichloroethane ug/L (ppb)  50 <1 109  50-150 
1,1-Dichloropropene ug/L (ppb)  50 <1 101  50-150 
Carbon tetrachloride ug/L (ppb)  50 <1 107  50-150 
Benzene ug/L (ppb)  50 <0.35 101  50-150 
Trichloroethene ug/L (ppb)  50 <1 99  50-150 
1,2-Dichloropropane ug/L (ppb)  50 <1 102  50-150 
Bromodichloromethane ug/L (ppb)  50 <1 102  50-150 
Dibromomethane ug/L (ppb)  50 <1 92  50-150 
4-Methyl -2-pentanone ug/L (ppb)  250 <10 104  50-150 
cis-1,3-Dichloropropene ug/L (ppb)  50 <1 106  50-150 
Toluene ug/L (ppb)  50 <1 101  50-150 
trans-1,3-Dichloropropene ug/L (ppb)  50 <1 106  50-150 
1,1,2-Trichloroethane ug/L (ppb)  50 <1 102  50-150 
2-Hexanone ug/L (ppb)  250 <10 108  50-150 
1,3-Dichloropropane ug/L (ppb)  50 <1 101  50-150 
Tetrachloroethene ug/L (ppb)  50 <1 99  50-150 
Dibromochloromethane ug/L (ppb)  50 <1 96  50-150 
1,2-Dibromoethane (EDB) ug/L (ppb)  50 <1 104  50-150 
Chlorobenzene ug/L (ppb)  50 <1 100  50-150 
Ethylbenzene ug/L (ppb)  50 <1 105  50-150 
1,1,1,2-Tetrachloroethane ug/L (ppb)  50 <1 110  50-150 
m,p-Xylene ug/L (ppb)  100 <2 104  50-150 
o-Xylene ug/L (ppb)  50 <1 103  50-150 
Styrene ug/L (ppb)  50 <1 100  50-150 
Isopropylbenzene ug/L (ppb)  50 <1 106  50-150 
Bromoform ug/L (ppb)  50 <1 92  50-150 
n-Propylbenzene ug/L (ppb)  50 <1 103  50-150 
Bromobenzene ug/L (ppb)  50 <1 101  50-150 
1,3,5-Trimethylbenzene ug/L (ppb)  50 <1 101  50-150 
1,1,2,2-Tetrachloroethane ug/L (ppb)  50 <1 101  50-150 
1,2,3-Trichloropropane ug/L (ppb)  50 <1 101  50-150 
2-Chlorotoluene ug/L (ppb)  50 <1 103  50-150 
4-Chlorotoluene ug/L (ppb)  50 <1 98  50-150 
tert-Butylbenzene ug/L (ppb)  50 <1 104  50-150 
1,2,4-Trimethylbenzene ug/L (ppb)  50 <1 101  50-150 
sec-Butylbenzene ug/L (ppb)  50 <1 105  50-150 
p-Isopropyltoluene ug/L (ppb)  50 <1 107  50-150 
1,3-Dichlorobenzene ug/L (ppb)  50 <1 100  50-150 
1,4-Dichlorobenzene ug/L (ppb)  50 <1 99  50-150 
1,2-Dichlorobenzene ug/L (ppb)  50 <1 103  50-150 
1,2-Dibromo-3-chloropropane ug/L (ppb)  50 <10 107  50-150 
1,2,4-Trichlorobenzene ug/L (ppb)  50 <1 98  50-150 
Hexachlorobutadiene ug/L (ppb)  50 <1 102  50-150 
Naphthalene ug/L (ppb)  50 <1 107  50-150 
1,2,3-Trichlorobenzene ug/L (ppb)  50 <1 100  50-150 
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Date of Report:  05/02/12 
Date Received:  04/26/12 
Project:  SOU_0789_20120426, F&BI 204396 
 

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

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane ug/L (ppb)  50 80  78  70-130 3 
Chloromethane ug/L (ppb)  50 90  90  70-130 0 
Vinyl chloride ug/L (ppb)  50 107  93  70-130 14 
Bromomethane ug/L (ppb)  50 94  88  70-130 7 
Chloroethane ug/L (ppb)  50 92  89  70-130 3 
Trichlorofluoromethane ug/L (ppb)  50 100  98  70-130 2 
Acetone ug/L (ppb)  250 108  104  70-130 4 
1,1-Dichloroethene ug/L (ppb)  50 102  97  70-130 5 
Methylene chloride ug/L (ppb)  50 98  96  70-130 2 
Methyl t-butyl ether (MTBE) ug/L (ppb)  50 100  97  70-130 3 
trans-1,2-Dichloroethene ug/L (ppb)  50 102  97  70-130 5 
1,1-Dichloroethane ug/L (ppb)  50 108  104  70-130 4 
2,2-Dichloropropane ug/L (ppb)  50 118  113  70-130 4 
cis-1,2-Dichloroethene ug/L (ppb) 50 100  98  70-130 2 
Chloroform ug/L (ppb)  50 103  101  70-130 2 
2-Butanone (MEK)  ug/L (ppb)  250 111  102  70-130 8 
1,2-Dichloroethane (EDC) ug/L (ppb)  50 102  99  70-130 3 
1,1,1-Trichloroethane ug/L (ppb)  50 113  109  70-130 4 
1,1-Dichloropropene ug/L (ppb)  50 107  104  70-130 3 
Carbon tetrachloride ug/L (ppb)  50 109  106  70-130 3 
Benzene ug/L (ppb)  50 105  101  70-130 4 
Trichloroethene ug/L (ppb)  50 104  100  70-130 4 
1,2-Dichloropropane ug/L (ppb)  50 106  103  70-130 3 
Bromodichloromethane ug/L (ppb)  50 107  103  70-130 4 
Dibromomethane ug/L (ppb)  50 98  93  70-130 5 
4-Methyl -2-pentanone ug/L (ppb)  250 106  103  70-130 3 
cis-1,3-Dichloropropene ug/L (ppb)  50 114  110  70-130 4 
Toluene ug/L (ppb)  50 105  101  70-130 4 
trans-1,3-Dichloropropene ug/L (ppb)  50 113  109  70-130 4 
1,1,2-Trichloroethane ug/L (ppb)  50 106  101  70-130 5 
2-Hexanone ug/L (ppb)  250 112  107  70-130 5 
1,3-Dichloropropane ug/L (ppb)  50 103  101  70-130 2 
Tetrachloroethene ug/L (ppb)  50 103  102  70-130 1 
Dibromochloromethane ug/L (ppb)  50 107  104  70-130 3 
1,2-Dibromoethane (EDB) ug/L (ppb)  50 108  104  70-130 4 
Chlorobenzene ug/L (ppb)  50 100  98  70-130 2 
Ethylbenzene ug/L (ppb)  50 109  104  70-130 5 
1,1,1,2-Tetrachloroethane ug/L (ppb)  50 114  110  70-130 4 
m,p-Xylene ug/L (ppb)  100 109  103  70-130 6 
o-Xylene ug/L (ppb)  50 107  104  70-130 3 
Styrene ug/L (ppb)  50 109  105  70-130 4 
Isopropylbenzene ug/L (ppb)  50 109  106  70-130 3 
Bromoform ug/L (ppb)  50 113  108  70-130 5 
n-Propylbenzene ug/L (ppb) 50 106  103  70-130 3 
Bromobenzene ug/L (ppb)  50 105  103  70-130 2 
1,3,5-Trimethylbenzene ug/L (ppb)  50 107  104  70-130 3 
1,1,2,2-Tetrachloroethane ug/L (ppb)  50 102  99  70-130 3 
1,2,3-Trichloropropane ug/L (ppb)  50 108  99  70-130 9 
2-Chlorotoluene ug/L (ppb)  50 106  102  70-130 4 
4-Chlorotoluene ug/L (ppb)  50 102  99  70-130 3 
tert-Butylbenzene ug/L (ppb)  50 107  103  70-130 4 
1,2,4-Trimethylbenzene ug/L (ppb)  50 108  104  70-130 4 
sec-Butylbenzene ug/L (ppb)  50 109  104  70-130 5 
p-Isopropyltoluene ug/L (ppb)  50 111  107  70-130 4 
1,3-Dichlorobenzene ug/L (ppb)  50 103  99  70-130 4 
1,4-Dichlorobenzene ug/L (ppb)  50 101  99  70-130 2 
1,2-Dichlorobenzene ug/L (ppb)  50 105  103  70-130 2 
1,2-Dibromo-3-chloropropane ug/L (ppb)  50 113  112  70-130 1 
1,2,4-Trichlorobenzene ug/L (ppb)  50 106  99  70-130 7 
Hexachlorobutadiene ug/L (ppb)  50 108  101  70-130 7 
Naphthalene ug/L (ppb)  50 114  109  70-130 4 
1,2,3-Trichlorobenzene ug/L (ppb)  50 110  105  70-130 5 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 3, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on April 27, 2012 from 
the SOU_0789_20120427, F&BI 204409 project.  There are 13 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 
SOU0503R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 27, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20120427, F&BI 204409 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
204409-01 MW12-20120427 
204409-02 MW04-20120427 
204409-03 MW13-20120427 
204409-04 MW03-20120427 
204409-05 MW99-20120427 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW12-20120427 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204409 
Date Extracted: 04/30/12 Lab ID: 204409-01 
Date Analyzed: 04/30/12 Data File: 043023.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 107 57 121 
Toluene-d8 106 63 127 
4-Bromofluorobenzene 106 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  14 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW04-20120427 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204409 
Date Extracted: 04/30/12 Lab ID: 204409-02 
Date Analyzed: 04/30/12 Data File: 043024.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 109 57 121 
Toluene-d8 107 63 127 
4-Bromofluorobenzene 106 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 170 ve 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW04-20120427 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204409 
Date Extracted: 05/01/12 Lab ID: 204409-02 1/10 
Date Analyzed: 05/01/12 Data File: 050121.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 108 57 121 
Toluene-d8 108 63 127 
4-Bromofluorobenzene 102 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <2 
Chloroethane <10 
1,1-Dichloroethene <10 
Methylene chloride <50 
trans-1,2-Dichloroethene <10 
1,1-Dichloroethane <10 
cis-1,2-Dichloroethene <10 
1,2-Dichloroethane (EDC) <10 
1,1,1-Trichloroethane <10 
Trichloroethene  170 
Tetrachloroethene <10 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW13-20120427 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204409 
Date Extracted: 05/01/12 Lab ID: 204409-03 
Date Analyzed: 05/01/12 Data File: 050120.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 112 57 121 
Toluene-d8 110 63 127 
4-Bromofluorobenzene 103 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 1.0 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW03-20120427 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204409 
Date Extracted: 04/30/12 Lab ID: 204409-04 
Date Analyzed: 04/30/12 Data File: 043026.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 107 57 121 
Toluene-d8 108 63 127 
4-Bromofluorobenzene 105 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene 2.2 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  83 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW99-20120427 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204409 
Date Extracted: 04/30/12 Lab ID: 204409-05 
Date Analyzed: 04/30/12 Data File: 043027.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 108 57 121 
Toluene-d8 106 63 127 
4-Bromofluorobenzene 105 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 180 ve 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW99-20120427 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204409 
Date Extracted: 05/01/12 Lab ID: 204409-05 1/10 
Date Analyzed: 05/01/12 Data File: 050122.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 110 57 121 
Toluene-d8 110 63 127 
4-Bromofluorobenzene 103 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <2 
Chloroethane <10 
1,1-Dichloroethene <10 
Methylene chloride <50 
trans-1,2-Dichloroethene <10 
1,1-Dichloroethane <10 
cis-1,2-Dichloroethene <10 
1,2-Dichloroethane (EDC) <10 
1,1,1-Trichloroethane <10 
Trichloroethene  170 
Tetrachloroethene <10 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20120427, F&BI 204409 
Date Extracted: 05/01/12 Lab ID: 02-0693 mb 
Date Analyzed: 05/01/12 Data File: 050119.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 112 57 121 
Toluene-d8 111 63 127 
4-Bromofluorobenzene 103 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20120427, F&BI 204409 
Date Extracted: 04/30/12 Lab ID: 02-0689 mb 
Date Analyzed: 04/30/12 Data File: 043011.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 104 57 121 
Toluene-d8 105 63 127 
4-Bromofluorobenzene 104 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Date of Report:  05/03/12 
Date Received:  04/27/12 
Project:  SOU_0789_20120427, F&BI 204409 
 

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

 
Laboratory Code:  204409-02  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 <0.2 90  36-166 
Chloroethane ug/L (ppb) 50 <1 92  46-160 
1,1-Dichloroethene ug/L (ppb) 50 <1 97  60-136 
Methylene chloride ug/L (ppb) 50 <5 97  67-132 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 104  72-129 
1,1-Dichloroethane ug/L (ppb) 50 <1 107  70-128 
cis-1,2-Dichloroethene ug/L (ppb) 50 <1 108  71-127 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 109  69-133 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 114  60-146 
Trichloroethene ug/L (ppb) 50 170 ve 79 b 66-135 
Tetrachloroethene ug/L (ppb) 50 <1 103  73-129 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 101  102  50-154 1 
Chloroethane ug/L (ppb) 50 97  98  58-146 1 
1,1-Dichloroethene ug/L (ppb) 50 90  92  67-136 2 
Methylene chloride ug/L (ppb) 50 94  93  39-148 1 
trans-1,2-Dichloroethene ug/L (ppb) 50 100  101  68-128 1 
1,1-Dichloroethane ug/L (ppb) 50 103  104  79-121 1 
cis-1,2-Dichloroethene ug/L (ppb) 50 104  104  80-123 0 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 98  98  73-132 0 
1,1,1-Trichloroethane ug/L (ppb) 50 110  109  83-130 1 
Trichloroethene ug/L (ppb) 50 93  94  80-120 1 
Tetrachloroethene ug/L (ppb) 50 99  98  76-121 1 
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Date of Report:  05/03/12 
Date Received:  04/27/12 
Project:  SOU_0789_20120427, F&BI 204409 
 

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

 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 107  104  50-154 3 
Chloroethane ug/L (ppb) 50 102  98  58-146 4 
1,1-Dichloroethene ug/L (ppb) 50 105  102  67-136 3 
Methylene chloride ug/L (ppb) 50 104  100  39-148 4 
trans-1,2-Dichloroethene ug/L (ppb) 50 112  108  68-128 4 
1,1-Dichloroethane ug/L (ppb) 50 111  106  79-121 5 
cis-1,2-Dichloroethene ug/L (ppb) 50 114  110  80-123 4 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 111  108  73-132 3 
1,1,1-Trichloroethane ug/L (ppb) 50 118  115  83-130 3 
Trichloroethene ug/L (ppb) 50 113  110  80-120 3 
Tetrachloroethene ug/L (ppb) 50 109  106  76-121 3 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 3, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on May 1, 2012 from the 
SOU_0789-004_20120501, F&BI 205018 project.  There are 8 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 
SOU0503R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on May 1, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20120501, F&BI 205018 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
205018-01 MW09-20120501 
205018-02 MW05-20120501 
205018-03 MW01-20120501 
205018-04 MW10-20120501 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW09-20120501 Client: SoundEarth Strategies 
Date Received: 05/01/12 Project: SOU_0789-004_20120501, F&BI 205018 
Date Extracted: 05/01/12 Lab ID: 205018-01 
Date Analyzed: 05/01/12 Data File: 050117.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 110 50 150 
Toluene-d8 105 50 150 
4-Bromofluorobenzene 98 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 2.0 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW05-20120501 Client: SoundEarth Strategies 
Date Received: 05/01/12 Project: SOU_0789-004_20120501, F&BI 205018 
Date Extracted: 05/01/12 Lab ID: 205018-02 
Date Analyzed: 05/01/12 Data File: 050118.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 50 150 
Toluene-d8 102 50 150 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 1.9 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW01-20120501 Client: SoundEarth Strategies 
Date Received: 05/01/12 Project: SOU_0789-004_20120501, F&BI 205018 
Date Extracted: 05/01/12 Lab ID: 205018-03 
Date Analyzed: 05/01/12 Data File: 050119.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 50 150 
Toluene-d8 104 50 150 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW10-20120501 Client: SoundEarth Strategies 
Date Received: 05/01/12 Project: SOU_0789-004_20120501, F&BI 205018 
Date Extracted: 05/01/12 Lab ID: 205018-04 
Date Analyzed: 05/01/12 Data File: 050120.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 109 50 150 
Toluene-d8 104 50 150 
4-Bromofluorobenzene 101 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004_20120501, F&BI 205018 
Date Extracted: 05/01/12 Lab ID: 02-0694 mb 
Date Analyzed: 05/01/12 Data File: 050116.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 104 50 150 
Toluene-d8 102 50 150 
4-Bromofluorobenzene 98 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Date of Report:  05/03/12 
Date Received:  05/01/12 
Project:  SOU_0789-004_20120501, F&BI 205018 
 

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

 
Laboratory Code:  205018-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 <0.2 91  50-150 
Chloroethane ug/L (ppb) 50 <1 89  50-150 
1,1-Dichloroethene ug/L (ppb) 50 <1 98  50-150 
Methylene chloride ug/L (ppb) 50 <5 94  50-150 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 98  50-150 
1,1-Dichloroethane ug/L (ppb) 50 <1 103  50-150 
cis-1,2-Dichloroethene ug/L (ppb) 50 <1 100  50-150 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 98  50-150 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 110  50-150 
Trichloroethene ug/L (ppb) 50 2.0 98  50-150 
Tetrachloroethene ug/L (ppb) 50 <1 101  50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 97  98  70-130 1 
Chloroethane ug/L (ppb) 50 94  92  70-130 2 
1,1-Dichloroethene ug/L (ppb) 50 101  103  70-130 2 
Methylene chloride ug/L (ppb) 50 88  87  70-130 1 
trans-1,2-Dichloroethene ug/L (ppb) 50 101  103  70-130 2 
1,1-Dichloroethane ug/L (ppb) 50 106  106  70-130 0 
cis-1,2-Dichloroethene ug/L (ppb) 50 98  99  70-130 1 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 100  99  70-130 1 
1,1,1-Trichloroethane ug/L (ppb) 50 109  111  70-130 2 
Trichloroethene ug/L (ppb) 50 102  101  70-130 1 
Tetrachloroethene ug/L (ppb) 50 100  101  70-130 1 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 



\

E E
6 9

0
P
E
rt
(i
E

U

rA
I r
i E
F or

o
q
:trs
N
f;
t8
IF

F
lr

F
B' o

F
F'
N
o
€-
. l

x.
b

\

_sq
4J

fi
$
o
U

F

$$$fi$
I
E(o':

CA
Dg

It
(t
q

tog.
(D
EL
D

I

t
I
a



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 15, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on May 8, 2012 from the 
SOU_0789-004_20120508, F&BI 205103 project.  There are 12 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 
SOU0515R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on May 8, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20120508, F&BI 205103 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
205103 -01 MW13-20120507 
205103 -02 MW11-20120508 
205103 -03 MW03-20120508 
 
 

 
All quality control requirements were acceptable. 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: MW03-20120508 Client: SoundEarth Strategies 
Date Received: 05/08/12 Project: SOU_0789-004_20120508, F&BI 205103 
Date Extracted: 05/09/12 Lab ID: 205103-03 
Date Analyzed: 05/09/12 Data File: 205103-03.022 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  94 60 125 
Indium  89 60 125 
Holmium  90 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 1.69 
Arsenic 1.44 
Selenium <1 
Silver <1 
Cadmium <1 
Barium 11.9 
Lead <1 
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Analysis For Dissolved Metals By EPA Method 200.8 
 
Client ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004_20120508, F&BI 205103 
Date Extracted: 05/09/12 Lab ID: I2-298 mb 
Date Analyzed: 05/09/12 Data File: I2-298 mb.020 
Matrix: Water Instrument: ICPMS1 
Units: ug/L (ppb) Operator: AP 
 
  Lower Upper 
Internal Standard: % Recovery: Limit: Limit: 
Germanium  95 60 125 
Indium  91 60 125 
Holmium  93 60 125 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <1 
Arsenic <1 
Selenium <1 
Silver <1 
Cadmium <1 
Barium <1 
Lead <1 
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Date of Report:  05/15/12 
Date Received:  05/08/12 
Project:  SOU_0789-004_20120508, F&BI 205103 
Date Extracted:  05/08/12 
Date Analyzed:  05/09/12 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR DISSOLVED MERCURY 
USING EPA METHOD 1631E 
Results Reported as ug/L (ppb) 

 
Sample ID Dissolved Mercury 
Laboratory ID 
 
MW03-20120508 <0.1 
205103-03 

 
 
Method Blank <0.1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW13-20120507 Client: SoundEarth Strategies 
Date Received: 05/08/12 Project: SOU_0789-004_20120508, F&BI 205103 
Date Extracted: 05/09/12 Lab ID: 205103-01 
Date Analyzed: 05/10/12 Data File: 050935.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 57 121 
Toluene-d8 101 63 127 
4-Bromofluorobenzene 104 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 2.0 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW11-20120508 Client: SoundEarth Strategies 
Date Received: 05/08/12 Project: SOU_0789-004_20120508, F&BI 205103 
Date Extracted: 05/09/12 Lab ID: 205103-02 
Date Analyzed: 05/10/12 Data File: 050936.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 103 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  29 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: MW03-20120508 Client: SoundEarth Strategies 
Date Received: 05/08/12 Project: SOU_0789-004_20120508, F&BI 205103 
Date Extracted: 05/09/12 Lab ID: 205103-03 
Date Analyzed: 05/10/12 Data File: 050937.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 103 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene 1.9 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  64 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: NA Project: SOU_0789-004_20120508, F&BI 205103 
Date Extracted: 05/09/12 Lab ID: 02-0776 mb 
Date Analyzed: 05/09/12 Data File: 050910.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 57 121 
Toluene-d8 101 63 127 
4-Bromofluorobenzene 103 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Date of Report:  05/15/12 
Date Received:  05/08/12 
Project:  SOU_0789-004_20120508, F&BI 205103 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR DISSOLVED METALS USING EPA METHOD 200.8  
 
Laboratory Code:  205103-03  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Chromium ug/L (ppb) 20 1.69  101  98 71-130  3 
Arsenic ug/L (ppb) 10 1.44  109  104 51-167  5 
Selenium ug/L (ppb) 5 <1  110  103 41-185  7 
Silver ug/L (ppb) 5 <1  98  94 73-114  4 
Cadmium ug/L (ppb) 5 <1  103  100 86-115  3 
Barium ug/L (ppb) 50 11.9  104 b  99 b 75-127  5 b 
Lead ug/L (ppb) 10 <1  102  99 85-115  3 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Chromium ug/L (ppb) 20  96 80-119 
Arsenic ug/L (ppb) 10  104 81-118 
Selenium ug/L (ppb) 5  102 77-124 
Silver ug/L (ppb) 5  104 85-116 
Cadmium ug/L (ppb) 5  103 86-118 
Barium ug/L (ppb) 50  104 85-116 
Lead ug/L (ppb) 10  106 84-120 
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Date of Report:  05/15/12 
Date Received:  05/08/12 
Project:  SOU_0789-004_20120508, F&BI 205103 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  

DISSOLVED MERCURY 
USING EPA METHOD 1631E 

 
Laboratory Code:  205103-03 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Mercury ug/L (ppb) 0.5 <0.1 95 99 78-124 4 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Mercury ug/L (ppb) 0.5 95 78-123 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 11 

 
Date of Report:  05/15/12 
Date Received:  05/08/12 
Project:  SOU_0789-004_20120508, F&BI 205103 
 

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

 
Laboratory Code:  205103-03 (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 <0.2 108  36-166 
Chloroethane ug/L (ppb) 50 <1 113  46-160 
1,1-Dichloroethene ug/L (ppb) 50 <1 107  60-136 
Methylene chloride ug/L (ppb) 50 <5 100  67-132 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 104  72-129 
1,1-Dichloroethane ug/L (ppb) 50 <1 104  70-128 
cis-1,2-Dichloroethene ug/L (ppb) 50 1.9 106  71-127 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 103  69-133 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 107  60-146 
Trichloroethene ug/L (ppb) 50 64 108 b 66-135 
Tetrachloroethene ug/L (ppb) 50 <1 102  73-129 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 94  100  50-154 6 
Chloroethane ug/L (ppb) 50 97  102  58-146 5 
1,1-Dichloroethene ug/L (ppb) 50 94  100  67-136 6 
Methylene chloride ug/L (ppb) 50 95  99  39-148 4 
trans-1,2-Dichloroethene ug/L (ppb) 50 97  103  68-128 6 
1,1-Dichloroethane ug/L (ppb) 50 95  102  79-121 7 
cis-1,2-Dichloroethene ug/L (ppb) 50 101  105  80-123 4 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 98  101  73-132 3 
1,1,1-Trichloroethane ug/L (ppb) 50 99  101  83-130 2 
Trichloroethene ug/L (ppb) 50 93  99  80-120 6 
Tetrachloroethene ug/L (ppb) 50 101  107  76-121 6 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 3, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on April 27, 2012 from 
the SOU_0789_20120427, F&BI 204410 project.  There are 6 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  If 
you would like us to return your samples or arrange for long term storage at our offices, 
please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0503R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 27, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20120427, F&BI 204410 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
204410-01 B19-35 
204410-02 B19-40 
204410-03 B19-45 
204410-04 B20-25 
204410-05 B20-30 
204410-06 B20-35 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B19-35 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204410 
Date Extracted: 04/30/12 Lab ID: 204410-01 
Date Analyzed: 05/01/12 Data File: 043033.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 107 55 145 
4-Bromofluorobenzene 102 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20120427, F&BI 204410 
Date Extracted: 04/30/12 Lab ID: 02-0691 mb 
Date Analyzed: 04/30/12 Data File: 043022.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 107 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Date of Report:  05/03/12 
Date Received:  04/27/12 
Project:  SOU_0789_20120427, F&BI 204410 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  204394-05 (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 41  10-142 
Chloromethane mg/kg (ppm) 2.5 <0.5 64  10-126 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 66  10-138 
Bromomethane mg/kg (ppm) 2.5 <0.5 70  10-163 
Chloroethane mg/kg (ppm) 2.5 <0.5 78  10-176 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 73  10-176 
Acetone mg/kg (ppm) 12.5 <0.5 68  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 69  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 70  10-156 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 67  21-145 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 68  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 71  19-140 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 69  10-158 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 70 25-135 
Chloroform mg/kg (ppm) 2.5 <0.05 70  21-145 
2-Butanone (MEK)  mg/kg (ppm) 12.5 <0.5 74  19-147 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 70  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 70  10-156 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 69 17-140 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 68  9-164 
Benzene mg/kg (ppm) 2.5 <0.03 68  29-129 
Trichloroethene mg/kg (ppm) 2.5 <0.03 66 21-139 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 71 30-135 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 72  23-155 
Dibromomethane mg/kg (ppm) 2.5 <0.05 72  23-145 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 <0.5 75  24-155 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 73 28-144 
Toluene mg/kg (ppm) 2.5 <0.05 67  35-130 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 71 26-149 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 66 30-142 
2-Hexanone mg/kg (ppm) 12.5 <0.5 73  15-166 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 68 31-137 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 63 20-133 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 68 28-150 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 68 28-142 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 67 32-129 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 68  32-137 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 68 31-143 
m,p-Xylene mg/kg (ppm) 5 <0.1 68 34-136 
o-Xylene mg/kg (ppm) 2.5 <0.05 69 33-134 
Styrene mg/kg (ppm) 2.5 <0.05 70 35-137 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 69 31-142 
Bromoform mg/kg (ppm) 2.5 <0.05 71  21-156 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 66 23-146 
Bromobenzene mg/kg (ppm) 2.5 <0.05 67 34-130 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 67 18-149 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 62  28-140 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 67  25-144 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 67 31-134 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 67 31-136 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 67 30-137 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 67 10-182 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 66 23-145 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 68 21-149 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 66 30-131 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 66 29-129 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 67 31-132 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 65  11-161 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 65 22-142 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 59  19-142 
Naphthalene mg/kg (ppm) 2.5 <0.05 70  14-157 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 68  20-144 
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Date of Report:  05/03/12 
Date Received:  04/27/12 
Project:  SOU_0789_20120427, F&BI 204410 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 

Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 68  51  10-146 29 vo 
Chloromethane mg/kg (ppm) 2.5 91  80  27-133 13 
Vinyl chloride mg/kg (ppm) 2.5 93  83  22-139 11 
Bromomethane mg/kg (ppm) 2.5 98  91  38-114 7 
Chloroethane mg/kg (ppm) 2.5 100  92  20-153 8 
Trichlorofluoromethane mg/kg (ppm) 2.5 102  93  10-196 9 
Acetone mg/kg (ppm) 12.5 95  97  52-141 2 
1,1-Dichloroethene mg/kg (ppm) 2.5 110  104  47-128 6 
Methylene chloride mg/kg (ppm) 2.5 114  112  42-132 2 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 101  99  60-123 2 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 109  107  67-127 2 
1,1-Dichloroethane mg/kg (ppm) 2.5 112  115  68-115 3 
2,2-Dichloropropane mg/kg (ppm) 2.5 125  121  57-133 3 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 110  111  72-113 1 
Chloroform mg/kg (ppm) 2.5 109  110  66-120 1 
2-Butanone (MEK)  mg/kg (ppm) 12.5 110  110  57-123 0 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 109  110  56-135 1 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 118  120  62-131 2 
1,1-Dichloropropene mg/kg (ppm) 2.5 112  113  69-128 1 
Carbon tetrachloride mg/kg (ppm) 2.5 112  115  60-139 3 
Benzene mg/kg (ppm) 2.5 108  109  68-114 1 
Trichloroethene mg/kg (ppm) 2.5 98  100  68-114 2 
1,2-Dichloropropane mg/kg (ppm) 2.5 110  111  72-127 1 
Bromodichloromethane mg/kg (ppm) 2.5 113  114  72-130 1 
Dibromomethane mg/kg (ppm) 2.5 111  114  70-120 3 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 111  113  45-145 2 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 119  120  75-136 1 
Toluene mg/kg (ppm) 2.5 103  105  66-126 2 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 113  115  72-132 2 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 101  103  75-113 2 
2-Hexanone mg/kg (ppm) 12.5 104  104  33-152 0 
1,3-Dichloropropane mg/kg (ppm) 2.5 103  105  72-130 2 
Tetrachloroethene mg/kg (ppm) 2.5 101  102  72-114 1 
Dibromochloromethane mg/kg (ppm) 2.5 107  109  74-125 2 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 106  108  74-132 2 
Chlorobenzene mg/kg (ppm) 2.5 103  103  76-111 0 
Ethylbenzene mg/kg (ppm) 2.5 106  107  64-123 1 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 105  107  69-135 2 
m,p-Xylene mg/kg (ppm) 5 106  108  78-122 2 
o-Xylene mg/kg (ppm) 2.5 108  111  77-124 3 
Styrene mg/kg (ppm) 2.5 107  109  74-126 2 
Isopropylbenzene mg/kg (ppm) 2.5 108  110  76-127 2 
Bromoform mg/kg (ppm) 2.5 108  109  56-132 1 
n-Propylbenzene mg/kg (ppm) 2.5 105  107  74-124 2 
Bromobenzene mg/kg (ppm) 2.5 106  108  72-122 2 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 105  107  76-126 2 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 101  102  56-143 1 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 99  100  61-137 1 
2-Chlorotoluene mg/kg (ppm) 2.5 105  107  74-121 2 
4-Chlorotoluene mg/kg (ppm) 2.5 105  108  75-122 3 
tert-Butylbenzene mg/kg (ppm) 2.5 104  107  73-130 3 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 105  107  76-125 2 
sec-Butylbenzene mg/kg (ppm) 2.5 101  104  71-130 3 
p-Isopropyltoluene mg/kg (ppm) 2.5 104  106  70-132 2 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 102  104  75-121 2 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 101  102  74-117 1 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 97  99  76-121 2 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 93  97  61-136 4 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 100  105  70-129 5 
Hexachlorobutadiene mg/kg (ppm) 2.5 94  103  50-153 9 
Naphthalene mg/kg (ppm) 2.5 109  112  60-125 3 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 104  107  62-130 3 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 3, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on April 27, 2012 from 
the SOU_0789_20120427, F&BI 204405 project.  There are 10 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  If 
you would like us to return your samples or arrange for long term storage at our offices, 
please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0503R.DOC  
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CASE NARRATIVE 
This case narrative encompasses samples received on April 27, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789_20120427, F&BI 204405 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
204405-01 B17-35 
204405-02 B17-40 
204405-03 B17-45 
204405-04 B17-50 
204405-05 B18-30 
204405-06 B18-35 
204405-07 B18-40 
204405-08 B18-45 
204405-09 P14-04 
204405-10 P14-06 
204405-11 P15-02 
 
 
 
All quality control requirements were acceptable. 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 2 

 
Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B18-30 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204405 
Date Extracted: 04/27/12 Lab ID: 204405-05 
Date Analyzed: 04/28/12 Data File: 042737.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 62 142 
Toluene-d8 105 55 145 
4-Bromofluorobenzene 100 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B18-35 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204405 
Date Extracted: 04/27/12 Lab ID: 204405-06 
Date Analyzed: 04/28/12 Data File: 042738.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 107 62 142 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 100 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene 0.032 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B18-45 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204405 
Date Extracted: 04/27/12 Lab ID: 204405-08 
Date Analyzed: 04/28/12 Data File: 042739.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 102 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P14-06 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204405 
Date Extracted: 04/27/12 Lab ID: 204405-10 
Date Analyzed: 04/28/12 Data File: 042740.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 107 62 142 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 102 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: P15-02 Client: SoundEarth Strategies 
Date Received: 04/27/12 Project: SOU_0789_20120427, F&BI 204405 
Date Extracted: 04/27/12 Lab ID: 204405-11 
Date Analyzed: 04/28/12 Data File: 042741.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 100 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789_20120427, F&BI 204405 
Date Extracted: 04/26/12 Lab ID: 02-0687 mb 
Date Analyzed: 04/27/12 Data File: 042715.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Date of Report:  05/03/12 
Date Received:  04/27/12 
Project:  SOU_0789_20120427, F&BI 204405 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  204250-03  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 18  10-142 
Chloromethane mg/kg (ppm) 2.5 <0.5 53  10-126 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 51  10-138 
Bromomethane mg/kg (ppm) 2.5 <0.5 64  10-163 
Chloroethane mg/kg (ppm) 2.5 <0.5 65  10-176 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 54  10-176 
Acetone mg/kg (ppm) 12.5 <0.5 73  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 67  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 84  10-156 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 80  21-145 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 79  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 85  19-140 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 73  10-158 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 86  25-135 
Chloroform mg/kg (ppm) 2.5 <0.05 87  21-145 
2-Butanone (MEK)  mg/kg (ppm) 12.5 <0.5 87  19-147 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 83  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 87  10-156 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 83  17-140 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 80  9-164 
Benzene mg/kg (ppm) 2.5 <0.03 85  29-129 
Trichloroethene mg/kg (ppm) 2.5 <0.03 80  21-139 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 90  30-135 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 91  23-155 
Dibromomethane mg/kg (ppm) 2.5 <0.05 89  23-145 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 <0.5 96  24-155 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 93  28-144 
Toluene mg/kg (ppm) 2.5 <0.05 87  35-130 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 91  26-149 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 87  30-142 
2-Hexanone mg/kg (ppm) 12.5 <0.5 89  15-166 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 87  31-137 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 83  20-133 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 92  28-150 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 89  28-142 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 89  32-129 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 90  32-137 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 89  31-143 
m,p-Xylene mg/kg (ppm) 5 <0.1 91  34-136 
o-Xylene mg/kg (ppm) 2.5 <0.05 94  33-134 
Styrene mg/kg (ppm) 2.5 <0.05 93  35-137 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 93  31-142 
Bromoform mg/kg (ppm) 2.5 <0.05 92  21-156 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 90  23-146 
Bromobenzene mg/kg (ppm) 2.5 <0.05 92  34-130 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 91  18-149 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 88  28-140 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 86  25-144 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 90  31-134 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 91  31-136 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 92  30-137 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 90  10-182 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 89  23-145 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 90  21-149 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 89  30-131 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 89  29-129 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 86  31-132 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 86  11-161 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 96  22-142 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 91  19-142 
Naphthalene mg/kg (ppm) 2.5 <0.05 102  14-157 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 97  20-144 
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Date of Report:  05/03/12 
Date Received:  04/27/12 
Project:  SOU_0789_20120427, F&BI 204405 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 

Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 51  46  10-146 10 
Chloromethane mg/kg (ppm) 2.5 75  71  27-133 5 
Vinyl chloride mg/kg (ppm) 2.5 80  78  22-139 3 
Bromomethane mg/kg (ppm) 2.5 93  88  38-114 6 
Chloroethane mg/kg (ppm) 2.5 97  91  20-153 6 
Trichlorofluoromethane mg/kg (ppm) 2.5 99  93  10-196 6 
Acetone mg/kg (ppm) 12.5 95  95  52-141 0 
1,1-Dichloroethene mg/kg (ppm) 2.5 99  97  47-128 2 
Methylene chloride mg/kg (ppm) 2.5 105  105  42-132 0 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 93  90  60-123 3 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 101  101  67-127 0 
1,1-Dichloroethane mg/kg (ppm) 2.5 102  106  68-115 4 
2,2-Dichloropropane mg/kg (ppm) 2.5 105  103  57-133 2 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 104  103  72-113 1 
Chloroform mg/kg (ppm) 2.5 103  103  66-120 0 
2-Butanone (MEK)  mg/kg (ppm) 12.5 106  107  57-123 1 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 104  103  56-135 1 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 110  106  62-131 4 
1,1-Dichloropropene mg/kg (ppm) 2.5 102  101  69-128 1 
Carbon tetrachloride mg/kg (ppm) 2.5 108  105  60-139 3 
Benzene mg/kg (ppm) 2.5 100  101  68-114 1 
Trichloroethene mg/kg (ppm) 2.5 92  92  68-114 0 
1,2-Dichloropropane mg/kg (ppm) 2.5 105  104  72-127 1 
Bromodichloromethane mg/kg (ppm) 2.5 108  107  72-130 1 
Dibromomethane mg/kg (ppm) 2.5 106  106  70-120 0 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 109  109  45-145 0 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 110  109  75-136 1 
Toluene mg/kg (ppm) 2.5 100  100  66-126 0 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 110  111  72-132 1 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 100  100  75-113 0 
2-Hexanone mg/kg (ppm) 12.5 109  108  33-152 1 
1,3-Dichloropropane mg/kg (ppm) 2.5 101  102  72-130 1 
Tetrachloroethene mg/kg (ppm) 2.5 94  94  72-114 0 
Dibromochloromethane mg/kg (ppm) 2.5 107  105  74-125 2 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 103  101  74-132 2 
Chlorobenzene mg/kg (ppm) 2.5 100  100  76-111 0 
Ethylbenzene mg/kg (ppm) 2.5 103  103  64-123 0 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 103  104  69-135 1 
m,p-Xylene mg/kg (ppm) 5 103  103  78-122 0 
o-Xylene mg/kg (ppm) 2.5 105  106  77-124 1 
Styrene mg/kg (ppm) 2.5 104  105  74-126 1 
Isopropylbenzene mg/kg (ppm) 2.5 105  104  76-127 1 
Bromoform mg/kg (ppm) 2.5 109  107  56-132 2 
n-Propylbenzene mg/kg (ppm) 2.5 103  103  74-124 0 
Bromobenzene mg/kg (ppm) 2.5 104  102  72-122 2 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 103  103  76-126 0 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 104  103  56-143 1 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 101  100  61-137 1 
2-Chlorotoluene mg/kg (ppm) 2.5 103  103  74-121 0 
4-Chlorotoluene mg/kg (ppm) 2.5 104  103  75-122 1 
tert-Butylbenzene mg/kg (ppm) 2.5 103  103  73-130 0 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 103  102  76-125 1 
sec-Butylbenzene mg/kg (ppm) 2.5 100  100  71-130 0 
p-Isopropyltoluene mg/kg (ppm) 2.5 102  101  70-132 1 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 100  100  75-121 0 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 99  98  74-117 1 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 95  95  76-121 0 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 96  97  61-136 1 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 100  100  70-129 0 
Hexachlorobutadiene mg/kg (ppm) 2.5 98  97  50-153 1 
Naphthalene mg/kg (ppm) 2.5 109  109  60-125 0 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 102  103  62-130 1 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 3, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on April 26, 2012 from 
the SOU_0789-004_20120426, F&BI 204395 project.  There are 6 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  If 
you would like us to return your samples or arrange for long term storage at our offices, 
please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0503R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 26, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20120426, F&BI 204395 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
204395-01 B15-20 
204395-02 B15-25 
204395-03 B15-30 
204395-04 B15-35 
204395-05 B16-20 
204395-06 B16-25 
204395-07 B16-30 
204395-08 B16-35 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B16-30 Client: SoundEarth Strategies 
Date Received: 04/26/12 Project: SOU_0789-004_20120426, F&BI 204395 
Date Extracted: 04/30/12 Lab ID: 204395-07 
Date Analyzed: 05/01/12 Data File: 043032.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004_20120426, F&BI 204395 
Date Extracted: 04/30/12 Lab ID: 02-0691 mb 
Date Analyzed: 04/30/12 Data File: 043022.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 107 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Date of Report:  05/03/12 
Date Received:  04/26/12 
Project:  SOU_0789-004_20120426, F&BI 204395 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  204394-05 (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 41  10-142 
Chloromethane mg/kg (ppm) 2.5 <0.5 64  10-126 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 66  10-138 
Bromomethane mg/kg (ppm) 2.5 <0.5 70  10-163 
Chloroethane mg/kg (ppm) 2.5 <0.5 78  10-176 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 73  10-176 
Acetone mg/kg (ppm) 12.5 <0.5 68  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 69  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 70  10-156 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 67  21-145 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 68  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 71  19-140 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 69  10-158 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 70 25-135 
Chloroform mg/kg (ppm) 2.5 <0.05 70  21-145 
2-Butanone (MEK)  mg/kg (ppm) 12.5 <0.5 74  19-147 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 70  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 70  10-156 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 69 17-140 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 68  9-164 
Benzene mg/kg (ppm) 2.5 <0.03 68  29-129 
Trichloroethene mg/kg (ppm) 2.5 <0.03 66 21-139 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 71 30-135 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 72  23-155 
Dibromomethane mg/kg (ppm) 2.5 <0.05 72  23-145 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 <0.5 75  24-155 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 73 28-144 
Toluene mg/kg (ppm) 2.5 <0.05 67  35-130 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 71 26-149 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 66 30-142 
2-Hexanone mg/kg (ppm) 12.5 <0.5 73  15-166 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 68 31-137 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 63 20-133 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 68 28-150 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 68 28-142 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 67 32-129 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 68  32-137 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 68 31-143 
m,p-Xylene mg/kg (ppm) 5 <0.1 68 34-136 
o-Xylene mg/kg (ppm) 2.5 <0.05 69 33-134 
Styrene mg/kg (ppm) 2.5 <0.05 70 35-137 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 69 31-142 
Bromoform mg/kg (ppm) 2.5 <0.05 71  21-156 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 66 23-146 
Bromobenzene mg/kg (ppm) 2.5 <0.05 67 34-130 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 67 18-149 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 62  28-140 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 67  25-144 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 67 31-134 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 67 31-136 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 67 30-137 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 67 10-182 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 66 23-145 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 68 21-149 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 66 30-131 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 66 29-129 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 67 31-132 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 65  11-161 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 65 22-142 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 59  19-142 
Naphthalene mg/kg (ppm) 2.5 <0.05 70  14-157 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 68  20-144 
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Date of Report:  05/03/12 
Date Received:  04/26/12 
Project:  SOU_0789-004_20120426, F&BI 204395 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 

Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 68  51  10-146 29 vo 
Chloromethane mg/kg (ppm) 2.5 91  80  27-133 13 
Vinyl chloride mg/kg (ppm) 2.5 93  83  22-139 11 
Bromomethane mg/kg (ppm) 2.5 98  91  38-114 7 
Chloroethane mg/kg (ppm) 2.5 100  92  20-153 8 
Trichlorofluoromethane mg/kg (ppm) 2.5 102  93  10-196 9 
Acetone mg/kg (ppm) 12.5 95  97  52-141 2 
1,1-Dichloroethene mg/kg (ppm) 2.5 110  104  47-128 6 
Methylene chloride mg/kg (ppm) 2.5 114  112  42-132 2 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 101  99  60-123 2 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 109  107  67-127 2 
1,1-Dichloroethane mg/kg (ppm) 2.5 112  115  68-115 3 
2,2-Dichloropropane mg/kg (ppm) 2.5 125  121  57-133 3 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 110  111  72-113 1 
Chloroform mg/kg (ppm) 2.5 109  110  66-120 1 
2-Butanone (MEK)  mg/kg (ppm) 12.5 110  110  57-123 0 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 109  110  56-135 1 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 118  120  62-131 2 
1,1-Dichloropropene mg/kg (ppm) 2.5 112  113  69-128 1 
Carbon tetrachloride mg/kg (ppm) 2.5 112  115  60-139 3 
Benzene mg/kg (ppm) 2.5 108  109  68-114 1 
Trichloroethene mg/kg (ppm) 2.5 98  100  68-114 2 
1,2-Dichloropropane mg/kg (ppm) 2.5 110  111  72-127 1 
Bromodichloromethane mg/kg (ppm) 2.5 113  114  72-130 1 
Dibromomethane mg/kg (ppm) 2.5 111  114  70-120 3 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 111  113  45-145 2 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 119  120  75-136 1 
Toluene mg/kg (ppm) 2.5 103  105  66-126 2 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 113  115  72-132 2 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 101  103  75-113 2 
2-Hexanone mg/kg (ppm) 12.5 104  104  33-152 0 
1,3-Dichloropropane mg/kg (ppm) 2.5 103  105  72-130 2 
Tetrachloroethene mg/kg (ppm) 2.5 101  102  72-114 1 
Dibromochloromethane mg/kg (ppm) 2.5 107  109  74-125 2 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 106  108  74-132 2 
Chlorobenzene mg/kg (ppm) 2.5 103  103  76-111 0 
Ethylbenzene mg/kg (ppm) 2.5 106  107  64-123 1 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 105  107  69-135 2 
m,p-Xylene mg/kg (ppm) 5 106  108  78-122 2 
o-Xylene mg/kg (ppm) 2.5 108  111  77-124 3 
Styrene mg/kg (ppm) 2.5 107  109  74-126 2 
Isopropylbenzene mg/kg (ppm) 2.5 108  110  76-127 2 
Bromoform mg/kg (ppm) 2.5 108  109  56-132 1 
n-Propylbenzene mg/kg (ppm) 2.5 105  107  74-124 2 
Bromobenzene mg/kg (ppm) 2.5 106  108  72-122 2 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 105  107  76-126 2 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 101  102  56-143 1 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 99  100  61-137 1 
2-Chlorotoluene mg/kg (ppm) 2.5 105  107  74-121 2 
4-Chlorotoluene mg/kg (ppm) 2.5 105  108  75-122 3 
tert-Butylbenzene mg/kg (ppm) 2.5 104  107  73-130 3 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 105  107  76-125 2 
sec-Butylbenzene mg/kg (ppm) 2.5 101  104  71-130 3 
p-Isopropyltoluene mg/kg (ppm) 2.5 104  106  70-132 2 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 102  104  75-121 2 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 101  102  74-117 1 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 97  99  76-121 2 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 93  97  61-136 4 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 100  105  70-129 5 
Hexachlorobutadiene mg/kg (ppm) 2.5 94  103  50-153 9 
Naphthalene mg/kg (ppm) 2.5 109  112  60-125 3 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 104  107  62-130 3 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Bradley T. Benson, B.S. TEL: (206) 285-8282 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
May 3, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on April 26, 2012 from 
the SOU_0789-004_20120426, F&BI 204394 project.  There are 7 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 
SOU0503R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 26, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20120426, F&BI 204394 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
204394-01 B13-20 
204394-02 B13-25 
204394-03 B13-35 
204394-04 B14-20 
204394-05 B14-25 
204394-06 B14-30 
204394-07 B14-35 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B14-20 Client: SoundEarth Strategies 
Date Received: 04/26/12 Project: SOU_0789-004_20120426, F&BI 204394 
Date Extracted: 04/30/12 Lab ID: 204394-04 
Date Analyzed: 04/30/12 Data File: 043030.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 108 62 142 
Toluene-d8 107 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene 0.83 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene 0.47 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene 2.8 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B14-25 Client: SoundEarth Strategies 
Date Received: 04/26/12 Project: SOU_0789-004_20120426, F&BI 204394 
Date Extracted: 04/30/12 Lab ID: 204394-05 
Date Analyzed: 04/30/12 Data File: 043031.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 102 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004_20120426, F&BI 204394 
Date Extracted: 04/30/12 Lab ID: 02-0691 mb 
Date Analyzed: 04/30/12 Data File: 043022.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 107 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Date of Report:  05/03/12 
Date Received:  04/26/12 
Project:  SOU_0789-004_20120426, F&BI 204394 
 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  204394-05 (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 41  10-142 
Chloromethane mg/kg (ppm) 2.5 <0.5 64  10-126 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 66  10-138 
Bromomethane mg/kg (ppm) 2.5 <0.5 70  10-163 
Chloroethane mg/kg (ppm) 2.5 <0.5 78  10-176 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 73  10-176 
Acetone mg/kg (ppm) 12.5 <0.5 68  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 69  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 70  10-156 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 67  21-145 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 68  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 71  19-140 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 69  10-158 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 70 25-135 
Chloroform mg/kg (ppm) 2.5 <0.05 70  21-145 
2-Butanone (MEK)  mg/kg (ppm) 12.5 <0.5 74  19-147 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 70  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 70  10-156 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 69 17-140 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 68  9-164 
Benzene mg/kg (ppm) 2.5 <0.03 68  29-129 
Trichloroethene mg/kg (ppm) 2.5 <0.03 66 21-139 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 71 30-135 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 72  23-155 
Dibromomethane mg/kg (ppm) 2.5 <0.05 72  23-145 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 <0.5 75  24-155 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 73 28-144 
Toluene mg/kg (ppm) 2.5 <0.05 67  35-130 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 71 26-149 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 66 30-142 
2-Hexanone mg/kg (ppm) 12.5 <0.5 73  15-166 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 68 31-137 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 63 20-133 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 68 28-150 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 68 28-142 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 67 32-129 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 68  32-137 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 68 31-143 
m,p-Xylene mg/kg (ppm) 5 <0.1 68 34-136 
o-Xylene mg/kg (ppm) 2.5 <0.05 69 33-134 
Styrene mg/kg (ppm) 2.5 <0.05 70 35-137 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 69 31-142 
Bromoform mg/kg (ppm) 2.5 <0.05 71  21-156 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 66 23-146 
Bromobenzene mg/kg (ppm) 2.5 <0.05 67 34-130 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 67 18-149 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 62  28-140 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 67  25-144 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 67 31-134 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 67 31-136 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 67 30-137 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 67 10-182 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 66 23-145 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 68 21-149 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 66 30-131 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 66 29-129 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 67 31-132 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 65  11-161 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 65 22-142 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 59  19-142 
Naphthalene mg/kg (ppm) 2.5 <0.05 70  14-157 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 68  20-144 
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Date of Report:  05/03/12 
Date Received:  04/26/12 
Project:  SOU_0789-004_20120426, F&BI 204394 
 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 

Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 68  51  10-146 29 vo 
Chloromethane mg/kg (ppm) 2.5 91  80  27-133 13 
Vinyl chloride mg/kg (ppm) 2.5 93  83  22-139 11 
Bromomethane mg/kg (ppm) 2.5 98  91  38-114 7 
Chloroethane mg/kg (ppm) 2.5 100  92  20-153 8 
Trichlorofluoromethane mg/kg (ppm) 2.5 102  93  10-196 9 
Acetone mg/kg (ppm) 12.5 95  97  52-141 2 
1,1-Dichloroethene mg/kg (ppm) 2.5 110  104  47-128 6 
Methylene chloride mg/kg (ppm) 2.5 114  112  42-132 2 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 101  99  60-123 2 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 109  107  67-127 2 
1,1-Dichloroethane mg/kg (ppm) 2.5 112  115  68-115 3 
2,2-Dichloropropane mg/kg (ppm) 2.5 125  121  57-133 3 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 110  111  72-113 1 
Chloroform mg/kg (ppm) 2.5 109  110  66-120 1 
2-Butanone (MEK)  mg/kg (ppm) 12.5 110  110  57-123 0 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 109  110  56-135 1 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 118  120  62-131 2 
1,1-Dichloropropene mg/kg (ppm) 2.5 112  113  69-128 1 
Carbon tetrachloride mg/kg (ppm) 2.5 112  115  60-139 3 
Benzene mg/kg (ppm) 2.5 108  109  68-114 1 
Trichloroethene mg/kg (ppm) 2.5 98  100  68-114 2 
1,2-Dichloropropane mg/kg (ppm) 2.5 110  111  72-127 1 
Bromodichloromethane mg/kg (ppm) 2.5 113  114  72-130 1 
Dibromomethane mg/kg (ppm) 2.5 111  114  70-120 3 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 111  113  45-145 2 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 119  120  75-136 1 
Toluene mg/kg (ppm) 2.5 103  105  66-126 2 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 113  115  72-132 2 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 101  103  75-113 2 
2-Hexanone mg/kg (ppm) 12.5 104  104  33-152 0 
1,3-Dichloropropane mg/kg (ppm) 2.5 103  105  72-130 2 
Tetrachloroethene mg/kg (ppm) 2.5 101  102  72-114 1 
Dibromochloromethane mg/kg (ppm) 2.5 107  109  74-125 2 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 106  108  74-132 2 
Chlorobenzene mg/kg (ppm) 2.5 103  103  76-111 0 
Ethylbenzene mg/kg (ppm) 2.5 106  107  64-123 1 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 105  107  69-135 2 
m,p-Xylene mg/kg (ppm) 5 106  108  78-122 2 
o-Xylene mg/kg (ppm) 2.5 108  111  77-124 3 
Styrene mg/kg (ppm) 2.5 107  109  74-126 2 
Isopropylbenzene mg/kg (ppm) 2.5 108  110  76-127 2 
Bromoform mg/kg (ppm) 2.5 108  109  56-132 1 
n-Propylbenzene mg/kg (ppm) 2.5 105  107  74-124 2 
Bromobenzene mg/kg (ppm) 2.5 106  108  72-122 2 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 105  107  76-126 2 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 101  102  56-143 1 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 99  100  61-137 1 
2-Chlorotoluene mg/kg (ppm) 2.5 105  107  74-121 2 
4-Chlorotoluene mg/kg (ppm) 2.5 105  108  75-122 3 
tert-Butylbenzene mg/kg (ppm) 2.5 104  107  73-130 3 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 105  107  76-125 2 
sec-Butylbenzene mg/kg (ppm) 2.5 101  104  71-130 3 
p-Isopropyltoluene mg/kg (ppm) 2.5 104  106  70-132 2 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 102  104  75-121 2 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 101  102  74-117 1 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 97  99  76-121 2 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 93  97  61-136 4 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 100  105  70-129 5 
Hexachlorobutadiene mg/kg (ppm) 2.5 94  103  50-153 9 
Naphthalene mg/kg (ppm) 2.5 109  112  60-125 3 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 104  107  62-130 3 
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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 - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

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

 
 
 
 
May 2, 2012 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on April 24, 2012 from 
the SOU_0789-004_20120424, F&BI 204346 project.  There are 6 pages included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  If 
you would like us to return your samples or arrange for long term storage at our offices, 
please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you should 
have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
SOU0502R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 24, 2012 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004_20120424, F&BI 204346 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
204346-01 B11-20 
204346-02 B11-25 
204346-03 B11-30 
204346-04 B11-35 
204346-05 B12-20 
204346-06 B12-25 
204346-07 B12-30 
204346-08 B12-35 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: B12-35 Client: SoundEarth Strategies 
Date Received: 04/24/12 Project: SOU_0789-004_20120424 
Date Extracted: 04/27/12 Lab ID: 204346-08 
Date Analyzed: 04/30/12 Data File: 043015.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 62 142 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 101 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID: Method Blank Client: SoundEarth Strategies 
Date Received: Not Applicable Project: SOU_0789-004_20120424 
Date Extracted: 04/26/12 Lab ID: 02-0687 mb 
Date Analyzed: 04/27/12 Data File: 042715.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Operator: JS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 62 142 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 103 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Methylene chloride <0.5 o-Xylene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Styrene <0.05 
trans-1,2-Dichloroethene <0.05 Isopropylbenzene <0.05 
1,1-Dichloroethane <0.05 Bromoform <0.05 
2,2-Dichloropropane <0.05 n-Propylbenzene <0.05 
cis-1,2-Dichloroethene <0.05 Bromobenzene <0.05 
Chloroform <0.05 1,3,5-Trimethylbenzene <0.05 
2-Butanone (MEK) <0.5 1,1,2,2-Tetrachloroethane <0.05 
1,2-Dichloroethane (EDC) <0.05 1,2,3-Trichloropropane <0.05 
1,1,1-Trichloroethane <0.05 2-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 4-Chlorotoluene <0.05 
Carbon tetrachloride <0.05 tert-Butylbenzene <0.05 
Benzene <0.03 1,2,4-Trimethylbenzene <0.05 
Trichloroethene <0.03 sec-Butylbenzene <0.05 
1,2-Dichloropropane <0.05 p-Isopropyltoluene <0.05 
Bromodichloromethane <0.05 1,3-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,4-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dichlorobenzene <0.05 
cis-1,3-Dichloropropene <0.05 1,2-Dibromo-3-chloropropane <0.5 
Toluene <0.05 1,2,4-Trichlorobenzene <0.25 
trans-1,3-Dichloropropene <0.05 Hexachlorobutadiene <0.25 
1,1,2-Trichloroethane <0.05 Naphthalene <0.05 
2-Hexanone <0.5 1,2,3-Trichlorobenzene <0.25 
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Date of Report:  05/02/12 
Date Received:  04/24/12 
Project:  SOU_0789-004_20120424, F&BI 204346 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 
Laboratory Code:  204250-03  (Matrix Spike) 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 18  10-142 
Chloromethane mg/kg (ppm) 2.5 <0.5 53  10-126 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 51  10-138 
Bromomethane mg/kg (ppm) 2.5 <0.5 64  10-163 
Chloroethane mg/kg (ppm) 2.5 <0.5 65  10-176 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 54  10-176 
Acetone mg/kg (ppm) 12.5 <0.5 73  10-163 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 67  10-160 
Methylene chloride mg/kg (ppm) 2.5 <0.5 84  10-156 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 80  21-145 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 79  14-137 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 85  19-140 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 73  10-158 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 86  25-135 
Chloroform mg/kg (ppm) 2.5 <0.05 87  21-145 
2-Butanone (MEK)  mg/kg (ppm) 12.5 <0.5 87  19-147 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 83  12-160 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 87  10-156 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 83  17-140 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 80  9-164 
Benzene mg/kg (ppm) 2.5 <0.03 85  29-129 
Trichloroethene mg/kg (ppm) 2.5 <0.03 80  21-139 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 90  30-135 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 91  23-155 
Dibromomethane mg/kg (ppm) 2.5 <0.05 89  23-145 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 <0.5 96  24-155 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 93  28-144 
Toluene mg/kg (ppm) 2.5 <0.05 87  35-130 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 91  26-149 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 87  30-142 
2-Hexanone mg/kg (ppm) 12.5 <0.5 89  15-166 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 87  31-137 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 83  20-133 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 92  28-150 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 89  28-142 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 89  32-129 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 90  32-137 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 89  31-143 
m,p-Xylene mg/kg (ppm) 5 <0.1 91  34-136 
o-Xylene mg/kg (ppm) 2.5 <0.05 94  33-134 
Styrene mg/kg (ppm) 2.5 <0.05 93  35-137 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 93  31-142 
Bromoform mg/kg (ppm) 2.5 <0.05 92  21-156 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 90  23-146 
Bromobenzene mg/kg (ppm) 2.5 <0.05 92  34-130 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 91  18-149 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 88  28-140 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 86  25-144 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 90  31-134 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 91  31-136 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 92  30-137 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 90  10-182 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 89  23-145 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 90  21-149 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 89  30-131 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 89  29-129 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 86  31-132 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 86  11-161 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 96  22-142 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 91  19-142 
Naphthalene mg/kg (ppm) 2.5 <0.05 102  14-157 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 97  20-144 
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Date of Report:  05/02/12 
Date Received:  04/24/12 
Project:  SOU_0789-004_20120424, F&BI 204346 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 

FOR VOLATILES BY EPA METHOD 8260C 
 

Laboratory Code:  Laboratory Control Sample 
 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20)  
Dichlorodifluoromethane mg/kg (ppm) 2.5 51  46  10-146 10 
Chloromethane mg/kg (ppm) 2.5 75  71  27-133 5 
Vinyl chloride mg/kg (ppm) 2.5 80  78  22-139 3 
Bromomethane mg/kg (ppm) 2.5 93  88  38-114 6 
Chloroethane mg/kg (ppm) 2.5 97  91  20-153 6 
Trichlorofluoromethane mg/kg (ppm) 2.5 99  93  10-196 6 
Acetone mg/kg (ppm) 12.5 95  95  52-141 0 
1,1-Dichloroethene mg/kg (ppm) 2.5 99  97  47-128 2 
Methylene chloride mg/kg (ppm) 2.5 105  105  42-132 0 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 93  90  60-123 3 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 101  101  67-127 0 
1,1-Dichloroethane mg/kg (ppm) 2.5 102  106  68-115 4 
2,2-Dichloropropane mg/kg (ppm) 2.5 105  103  57-133 2 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 104  103  72-113 1 
Chloroform mg/kg (ppm) 2.5 103  103  66-120 0 
2-Butanone (MEK)  mg/kg (ppm) 12.5 106  107  57-123 1 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 104  103  56-135 1 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 110  106  62-131 4 
1,1-Dichloropropene mg/kg (ppm) 2.5 102  101  69-128 1 
Carbon tetrachloride mg/kg (ppm) 2.5 108  105  60-139 3 
Benzene mg/kg (ppm) 2.5 100  101  68-114 1 
Trichloroethene mg/kg (ppm) 2.5 92  92  68-114 0 
1,2-Dichloropropane mg/kg (ppm) 2.5 105  104  72-127 1 
Bromodichloromethane mg/kg (ppm) 2.5 108  107  72-130 1 
Dibromomethane mg/kg (ppm) 2.5 106  106  70-120 0 
4-Methyl -2-pentanone mg/kg (ppm) 12.5 109  109  45-145 0 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 110  109  75-136 1 
Toluene mg/kg (ppm) 2.5 100  100  66-126 0 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 110  111  72-132 1 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 100  100  75-113 0 
2-Hexanone mg/kg (ppm) 12.5 109  108  33-152 1 
1,3-Dichloropropane mg/kg (ppm) 2.5 101  102  72-130 1 
Tetrachloroethene mg/kg (ppm) 2.5 94  94  72-114 0 
Dibromochloromethane mg/kg (ppm) 2.5 107  105  74-125 2 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 103  101  74-132 2 
Chlorobenzene mg/kg (ppm) 2.5 100  100  76-111 0 
Ethylbenzene mg/kg (ppm) 2.5 103  103  64-123 0 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 103  104  69-135 1 
m,p-Xylene mg/kg (ppm) 5 103  103  78-122 0 
o-Xylene mg/kg (ppm) 2.5 105  106  77-124 1 
Styrene mg/kg (ppm) 2.5 104  105  74-126 1 
Isopropylbenzene mg/kg (ppm) 2.5 105  104  76-127 1 
Bromoform mg/kg (ppm) 2.5 109  107  56-132 2 
n-Propylbenzene mg/kg (ppm) 2.5 103  103  74-124 0 
Bromobenzene mg/kg (ppm) 2.5 104  102  72-122 2 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 103  103  76-126 0 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 104  103  56-143 1 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 101  100  61-137 1 
2-Chlorotoluene mg/kg (ppm) 2.5 103  103  74-121 0 
4-Chlorotoluene mg/kg (ppm) 2.5 104  103  75-122 1 
tert-Butylbenzene mg/kg (ppm) 2.5 103  103  73-130 0 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 103  102  76-125 1 
sec-Butylbenzene mg/kg (ppm) 2.5 100  100  71-130 0 
p-Isopropyltoluene mg/kg (ppm) 2.5 102  101  70-132 1 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 100  100  75-121 0 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 99  98  74-117 1 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 95  95  76-121 0 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 96  97  61-136 1 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 100  100  70-129 0 
Hexachlorobutadiene mg/kg (ppm) 2.5 98  97  50-153 1 
Naphthalene mg/kg (ppm) 2.5 109  109  60-125 0 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 102  103  62-130 1 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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CARUS CORPORATION 
Technology and Quality 

Remediation Report 

 

18 October 2013 

 

 

Customer: Sound Earth Strategies        Cc: T. Lizer  

2811 Fairview Ave East       

Seattle, WA  98102         

       

Attention: R. Roberts 

         

From:    L. Mueller         

                     

TECH # 13-178           

 

Subject:   RemOx
®
 S ISCO Reagent Groundwater Oxidant Demand 

 

Summary 

The average permanganate water oxidant demand (PWOD) for the high permanganate dose at 48 

hours was determined to be 0.021 g/L. These values are calculated on a weight as potassium 

permanganate (KMnO4) per liter of water. 

 

Background 

One water sample was received from Sound Earth Strategies from the Avtech project located in 

Wallingford, Washington on 10 October 2013. The groundwater sample was identified as MW-

11. The sample was analyzed for permanganate water oxidant demand. The measurement of the 

permanganate water oxidant demand is used to estimate the concentration of permanganate that 

will be consumed by the natural reducing agents as well as the contaminants of concern in the 

water during a given time period.   

 

Experimental 

To determine the permanganate demand of the groundwater, a reaction vessel was filled with 90 

mls of groundwater for a low, medium and high concentration of permanganate. At the start of 

the experimental run, 10 mls of concentrated permanganate solution was introduced to the 

reaction vessels to achieve a final permanganate concentration of 0.05 g/L (low dose), 0.10 g/L 

(medium dose), and 0.50 g/L (high dose). The reaction vessels were inverted initially. Residual 

permanganate (MnO4
-
) was determined at 48 hours.   

 

Results 

The permanganate demand is the amount of permanganate consumed in a given amount of time. 

It should be noted that in a soil or groundwater sample, the oxidation of any compound by 

permanganate is dependent on the initial dose of permanganate and the reaction time available. 

As the permanganate dose is increased, the reaction rate and oxidant consumption may also 

increase. Some compounds that are not typically oxidized by permanganate under low doses can 

become reactive with permanganate at higher concentrations. Therefore, increasing the 

permanganate dose to extreme excess could be disadvantageous to a remediation project (e.g., 

inefficient chemical usage, higher costs, etc.).  



 

 

The 48-hour PWOD for the low (0.050 g/L), medium (0.10 g/L), and high (0.50 g/L) oxidant 

doses can be seen in Table 1.  

 

Table 1: Groundwater 48-Hour PWOD for the Low, Medium, and High Permanganate Doses 

Sample ID 

 

Low 

 Dose 

 (g/L) 

Medium Dose 

(g/L) 

High  

Dose 

(g/L) 

MW-11 0.009 0.011 0.021 

 

Conclusions 

 

For this application the amount of permanganate needed will be dependent on the reaction time 

allowed. On average, the groundwater samples had a moderate demand with the 48-hour demand 

value of 0.021 g/L from the high dose. Generally, remediation sites with groundwater demand 

values less than 0.25 g/L at 48 hours for the high permanganate dose are favorable for in-situ 

chemical oxidation with permanganate (see Table 2 for additional information). 

 

Table 2: Correlation of Groundwater Oxidant Demand Results  

PWOD (g/L) Rank Comment 

<0.01 Low 
ISCO with MnO4

-
 is recommended; PWOD 

contribution to MnO4
-
 demand is low. 

0.01-0.10 Moderate ISCO with MnO4
-
 is recommended. 

0.10-0.25 Moderately High 

ISCO with MnO4
-
 is recommended but PWOD 

will contribute significantly to MnO4
-
 demand.  

Pilot test may help define these demands. 

>0.25 High 
Pilot testing is highly recommended to determine 

effective PWOD at the site. 

 

RemOx
®
 ISCO Reagent is a registered trademark of Carus Corporation 
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Customer: Sound Earth Strategies       Cc: K. Frasco  

2811 Fairview Ave East Suite 2000 

Seattle, WA 98102  

             

Attention: Rob Roberts 

           

From:    L. Mueller          

                     

TECH # 12-078      

 

Subject:   RemOx
®
 S ISCO Reagent Permanganate Natural Oxidant Demand 

 

Summary 

The overall average RemOx
®
 S ISCO reagent permanganate natural oxidant demand (PNOD) at 

48 hours for the two soil samples was determined to be 0.5 g/kg. The average demands ranged 

from 0.3 g/kg to 0.7 g/kg. These values are calculated on a weight as potassium permanganate 

(KMnO4) per dry weight of soil. 

 

Background 

Two soil samples were received from Sound Earth Strategies from the Avtech project located in 

Seattle, WA on May 11, 2012. The soil sample designations were B-14 Saturated Soil and B-18 

Saturated Soil. The samples were analyzed for permanganate natural oxidant demand. The 

measurement of the permanganate natural oxidant demand is used to estimate the concentration 

of permanganate that will be consumed by the natural reducing agents during a given time period 

of 48 hours.   

 

Experimental 

The samples were analyzed for permanganate natural oxidant demand following ASTM D7262-

07 Test Method A. A brief summary is as follows: 

 

To determine the PNOD, the soil was baked at 105°C for 24 hours then allowed to cool to room 

temperature.  The soil was then blended and passed through a U.S. 10 sieve (2 mm). Reactors 

were loaded with 50 grams of soil and 100 mL of 20 g/L KMnO4 for an initial dose of 40 g/kg 

KMnO4 on a dry soil weight basis at a 1:2 soil to aqueous reagent ratio. Each soil dose was 

performed in triplicate. The reaction vessels were inverted once to mix the reagents. Residual 

permanganate (MnO4
-
) was determined at 48 hours. The demands were calculated on a dry 

weight basis. 

 

Results 

The permanganate demand is the amount of permanganate consumed in a given amount of time. 

It should be noted that in a soil or groundwater sample, the oxidation of any compound by 

permanganate is dependent on the initial dose of permanganate and the reaction time available. 

As the permanganate dose is increased, the reaction rate and oxidant consumption may also 



 

increase. Some compounds that are not typically oxidized by permanganate under low doses can 

become reactive with permanganate at higher concentrations.  

The 48-hour PNOD results can be seen in Table 1 (on a dry soil basis). 

 

Table 1: 48-Hour PNOD * 

Soil Sample Identification 

Average 

and  

Standard 

Deviation 

(g/kg) 

Replicate 1 

(g/kg) 

Replicate 2 

(g/kg) 

Replicate 3  

(g/kg) 

B-14 Saturated Soil 0.6 ± 0.1 0.5 0.6 0.7 

B-18 Saturated Soil 0.4 ± 0.08 0.4 0.4 0.3 

     

Overall Average  0.5    

*Demands were calculated on a weight KMnO4/dry soil weight basis from an initial dose of 40.0 

g/kg KMnO4 initial dose at a 1:2 soil to aqueous solution ratio  

 

Conclusions 

For this application the amount of permanganate needed will be dependent on the reaction time 

allowed. On average, the soil samples had a 48-hour permanganate demand value of 0.5 g/kg. 

The average demands ranged from 0.3 g/kg to 0.7 g/kg. Generally, remediation sites with a soil 

demand of less than 20.0 g/kg at the time of interest are favorable for in situ chemical oxidation 

with permanganate (see Table 2 for additional information).  
 

Table 2: Correlation of Permanganate Natural Oxidant Demand Results* 

PNOD (g/kg) Rank Comment 

<10 Low 
ISCO with MnO4

-
 is recommended. Soil 

contribution to MnO4
-
 demand is low. 

10-20 Moderate 

ISCO with MnO4
-
 is recommended. Soil 

contribution to MnO4
- 
demand is moderate. 

Economics should be considered. 

>20 High 
ISCO with MnO4

- 
is technically feasible. Other 

technologies may provide lower cost alternatives. 

*Dry Weight Basis 

 

RemOx
®
 ISCO reagent is a registered trademark of Carus Corporation 

 





Am Test Inc.
13600 NE 126TH PL
Suite C
Kirkland, WA 98034
(425) 885-1664

Professional
Analytical
Services

Feb  2 2012
Friedman & Bruya, Inc.
3012 16th Avenue West
Seattle, WA  98119-2029
Attention:  Michael Erdahl

Dear Michael Erdahl:

Enclosed please find the analytical data for your 201034 project.

The following is a cross correlation of client and laboratory identifications for your convenience.

CLIENT ID MATRIX AMTEST ID TEST
P08-2 Soil 12-A000572 CN, CONV
P09-2 Soil 12-A000573 CN, CONV

Your samples were received on Tuesday, January 17, 2012. At the time of receipt, the samples were logged
in and properly maintained prior to the subsequent analysis.

The analytical procedures used at AmTest are well documented and are typically derived from the protocols of
the EPA, USDA, FDA or the Army Corps of Engineers.

Following the analytical data you will find the Quality Control (QC) results.

Please note that the detection limits that are listed in the body of the report refer to the Method Detection
Limits (MDL's), as opposed to Practical Quantitation Limits (PQL's).

If you should have any questions pertaining to the data package, please feel free to conact me.

Sincerely,

Aaron W. Young
Laboratory Manager

Project #:  201034
PO Number:  B-517

BACT = Bacteriological
CONV = Conventionals

MET = Metals
ORG = Organics

NUT=Nutrients
DEM=Demand

MIN=Minerals
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Kurt Johnson, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
July 17, 2013 
 
 
 
Rob Roberts, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Roberts: 
 
Included are the results from the testing of material submitted on July 11, 2013 from 
the SOU_0789-004-09_20130711, F&BI 307149 project.  There are 12 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 
SOU0717R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 11, 2013 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies SOU_0789-004-09_20130711, F&BI 
307149 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
307149 -01 MW04-20130710 
307149 -02 MW05-20130710 
307149 -03 MW06-20130711 
307149 -04 MW07-20130111 
307149 -05 MW09-20130710 
307149 -06 MW11-20130710 
307149 -07 MW12-20130710 
307149 -08 MW13-20130710 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW04-20130710 Client: SoundEarth Strategies 
Date Received:  07/11/13 Project: SOU_0789-004-09_20130711, F&BI 307149 
Date Extracted:  07/11/13 Lab ID:  307149-01 
Date Analyzed: 07/11/13 Data File:  071125.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 104 57 121 
Toluene-d8 99 63 127 
4-Bromofluorobenzene 98 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  150 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW05-20130710 Client: SoundEarth Strategies 
Date Received:  07/11/13 Project: SOU_0789-004-09_20130711, F&BI 307149 
Date Extracted:  07/11/13 Lab ID:  307149-02 
Date Analyzed: 07/11/13 Data File:  071118.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 102 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 1.9 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW06-20130711 Client: SoundEarth Strategies 
Date Received:  07/11/13 Project: SOU_0789-004-09_20130711, F&BI 307149 
Date Extracted:  07/11/13 Lab ID:  307149-03 
Date Analyzed: 07/11/13 Data File:  071119.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 101 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene 3.2 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW07-20130111 Client: SoundEarth Strategies 
Date Received:  07/11/13 Project: SOU_0789-004-09_20130711, F&BI 307149 
Date Extracted:  07/11/13 Lab ID:  307149-04 
Date Analyzed: 07/11/13 Data File:  071120.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 57 121 
Toluene-d8 101 63 127 
4-Bromofluorobenzene 103 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  11 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW09-20130710 Client: SoundEarth Strategies 
Date Received:  07/11/13 Project: SOU_0789-004-09_20130711, F&BI 307149 
Date Extracted:  07/11/13 Lab ID:  307149-05 
Date Analyzed: 07/11/13 Data File:  071121.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 100 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  36 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW11-20130710 Client: SoundEarth Strategies 
Date Received:  07/11/13 Project: SOU_0789-004-09_20130711, F&BI 307149 
Date Extracted:  07/11/13 Lab ID:  307149-06 
Date Analyzed: 07/11/13 Data File:  071122.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 57 121 
Toluene-d8 101 63 127 
4-Bromofluorobenzene 100 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  56 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW12-20130710 Client: SoundEarth Strategies 
Date Received:  07/11/13 Project: SOU_0789-004-09_20130711, F&BI 307149 
Date Extracted:  07/11/13 Lab ID:  307149-07 
Date Analyzed: 07/11/13 Data File:  071123.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 57 121 
Toluene-d8 99 63 127 
4-Bromofluorobenzene 99 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  10 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  MW13-20130710 Client: SoundEarth Strategies 
Date Received:  07/11/13 Project: SOU_0789-004-09_20130711, F&BI 307149 
Date Extracted:  07/11/13 Lab ID:  307149-08 
Date Analyzed: 07/11/13 Data File:  071124.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 57 121 
Toluene-d8 100 63 127 
4-Bromofluorobenzene 99 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene  37 
Tetrachloroethene <1 
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Analysis For Volatile Compounds By EPA Method 8260C 
 
Client Sample ID:  Method Blank Client: SoundEarth Strategies 
Date Received:  Not Applicable Project: SOU_0789-004-09_20130711, F&BI 307149 
Date Extracted:  07/11/13 Lab ID:  03-1310 mb 
Date Analyzed: 07/11/13 Data File:  071115.D 
Matrix: Water  Instrument: GCMS4 
Units: ug/L (ppb) Operator: JS 
 
  Lower  Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 102 57 121 
Toluene-d8 101 63 127 
4-Bromofluorobenzene 101 60 133 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Vinyl chloride <0.2 
Chloroethane <1 
1,1-Dichloroethene <1 
Methylene chloride <5 
trans-1,2-Dichloroethene <1 
1,1-Dichloroethane <1 
cis-1,2-Dichloroethene <1 
1,2-Dichloroethane (EDC) <1 
1,1,1-Trichloroethane <1 
Trichloroethene <1 
Tetrachloroethene <1 
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Date of Report:  07/17/13 
Date Received:  07/11/13 
Project:  SOU_0789-004-09_20130711, F&BI 307149 
 

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

 
Laboratory Code:  307149-08 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Vinyl chloride ug/L (ppb) 50 <0.2 92  36-166 
Chloroethane ug/L (ppb) 50 <1 99  46-160 
1,1-Dichloroethene ug/L (ppb) 50 <1 98  60-136 
Methylene chloride ug/L (ppb) 50 <5 82  67-132 
trans-1,2-Dichloroethene ug/L (ppb) 50 <1 99  72-129 
1,1-Dichloroethane ug/L (ppb) 50 <1 97  70-128 
cis-1,2-Dichloroethene ug/L (ppb) 50 <1 97  71-127 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 98  69-133 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 99  60-146 
Trichloroethene ug/L (ppb) 50  37 98 b 66-135 
Tetrachloroethene ug/L (ppb) 50 <1 97  10-226 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Vinyl chloride ug/L (ppb) 50 93  85  50-154 9 
Chloroethane ug/L (ppb) 50 98  92  58-146 6 
1,1-Dichloroethene ug/L (ppb) 50 111  92  67-136 19 
Methylene chloride ug/L (ppb) 50 85  78  39-148 9 
trans-1,2-Dichloroethene ug/L (ppb) 50 98  92  68-128 6 
1,1-Dichloroethane ug/L (ppb) 50 98  90  79-121 9 
cis-1,2-Dichloroethene ug/L (ppb) 50 100  90  80-123 11 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 98  88  73-132 11 
1,1,1-Trichloroethane ug/L (ppb) 50 98  90  83-130 9 
Trichloroethene ug/L (ppb) 50 100  90  80-120 11 
Tetrachloroethene ug/L (ppb) 50 92  90  76-121 2 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

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

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

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

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

fb - Analyte present in the blank and the sample. 
 

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 - Analysis performed outside the method or client-specified holding time requirement. 
 

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 - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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  Draft – Issued for Ecology Review 
 

SoundEarth Strategies, Inc.   

APPENDIX D 
VAPOR INTRUSION EVALUATION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

M E M O R A N D U M  

 
TO:  AMLI Residential Partners  DATE:  December 15, 2013 

FROM:  Suzy Stumpf and Rob Roberts, SoundEarth Strategies, Inc.   

SUBJECT:  Vapor Intrusion Evaluation 
 

SoundEarth Strategies,  Inc.  (SoundEarth) has performed this vapor  intrusion evaluation  for the Avtech 
Corporation property located at 3400 Wallingford Avenue North in Seattle, Washington (the Property), 
on behalf of AMLI Residential Partners. This memorandum was prepared to evaluate the potential on‐ 
and off‐Property vapor  intrusion  risk  from  the  trichloroethylene  (TCE) groundwater plume associated 
with  the  historical  operations  at  the  Property.  This  evaluation  provides  a  Tier  1  Assessment  in 
accordance  with Washington  State  Department  of  Ecology’s  (Ecology)  Guidance  for  Evaluating  Soil 
Vapor  Intrusion  in Washington State:  Investigation and Remedial Action, published as draft  in October 
2009. Based on the existing groundwater analytical data and vapor intrusion modeling, the groundwater 
contamination  located beneath  the Property does not pose a risk to off‐Property vapor  intrusion, and 
the  future  remediation  of  soil  and  groundwater  beneath  the  Property would  eliminate  future  vapor 
intrusion risks.   

VAPOR INTRUSION EVALUATION 

As  part  of  the  Tier  I  Assessment  the  existing  groundwater  data was  compared  to  the  groundwater 
screening  levels protective of  indoor  air based on  Ecology’s draft  guidance  and updated  in  Ecology’s 
cleanup  levels and risk calculations (CLARC) database  in September 2012. The network of groundwater 
monitoring  wells  both  on  and  off  the  Property  is  shown  on  Figure  1.  Groundwater  samples  were 
collected  in April,  July, and October 2013, and TCE was detected  in 9 out of 15 monitoring wells. The 
maximum  concentration  detected was  290 micrograms  per  liter  (µg/L)  in MW04.    The  groundwater 
screening  level of 1.5 µg/L  for TCE was  calculated based on  the updates  to  the CLARC database and 
Equation  1  from  Ecology’s  draft  guidance  document. Based  on  a  groundwater  screening  level  of  1.5 
µg/L,  the  following monitoring wells exceed  the groundwater screening  level protective of  indoor air: 
MW03, MW04, MW05, MW06, MW07, MW09, MW11, MW12, and MW13.  

Ecology’s  draft  guidance  document  recommends  the  Johnson  and  Ettinger  Model  (JE  Model)  as  a 
resource  for  predicting  the  concentration  of  contaminants  in  indoor  air  by  using  site‐specific 
parameters.  The  JE Model  is  a  screening‐level  tool  that  incorporates  both  advection  and  diffusion 
mechanisms to estimate the transport of contaminant vapors from subsurface soils or groundwater into 
indoor air  spaces. SoundEarth  focused  the on‐Property vapor  intrusion modeling on MW04  since  this 
well has  the highest detections of TCE  in groundwater beneath  the Property. The off‐Property  vapor 
intrusion  evaluation  for  the  commercial  restaurant was  focused  on monitoring wells MW11,  located 
near the northern property boundary, and MW12, located upgradient of the restaurant.  



 
 

AMLI Residential Partners 
December 15, 2013 

SoundEarth Strategies, Inc.  Page | 2 
P:\0789 AMLI Residential\0789‐004 AMLI Avtec\Deliverables\Draft RIFS\App D Vapor Eval\0789_VI Eval_Tech Memo_DFER.docx 

The JE Model input is based on site‐specific parameters from boring logs and the highest detected 
historical TCE groundwater concentration to evaluate the worst case scenario. The parameters input to 
the advanced groundwater JE Model are presented below in Table 1. The remaining parameters used 
in the model were the default and chemical‐specific parameters. 
 
Table 1. Input Parameters for the Advanced Groundwater Screening Johnson and Ettinger Model 

Input 
Parameter/Units 

Parameter 
Value for 
MW04 

Parameter 
Value for 
MW11 

Parameter 
Value for 
MW12  Source 

Initial Groundwater 
Concentration (μg/L) 

Chemical 
specific 

Chemical 
specific 

Chemical 
specific 

Maximum detected concentration 
measured in MW04 and MW12 from 
Site Figure 

Average Soil Temp  11  11 11 EPA default value for Washington State 
(EPA 2004) 

Depth below grade to 
water table (cm) 

1,127  1,311 975 Site‐specific value based on soil boring 
for respective soil borings  

Depth below grade to 
bottom of enclosed 
space floor (cm) 

15  15 15 EPA default value for slab‐on‐grade 
(EPA 2004) 

Thickness of soil 
stratum A (cm) 

823  1,311 975 Site‐specific value based on soil boring 
for respective soil borings  

Soil type  Sandy Loam  Sandy Loam Sandy Loam Site‐specific value based on respective 
soil borings and JE Model 

Dry bulk density 
(g/cm3) 

1.62  1.62 1.62 Recommended average value for 
specific soil type from EPA (2004a) 

Total soil porosity (unit 
less) 

0.387  0.387 0.387 Recommended average value for 
specific soil type from EPA (2004) 

Soil water‐filled 
porosity (cm3/cm3) 

0.103  0.103 0.103 Recommended average value for 
specific soil type from EPA (2004) 

Thickness of soil 
stratum B (cm) 

304  Site‐specific value based on soil boring 
for MW04 and JE Model 

Soil type  Sand  Site‐specific value based on soil boring 
for MW04 

Dry bulk density 
(g/cm3) 

1.66  Recommended average value for 
specific soil type from EPA (2004) 

Total soil porosity (unit 
less) 

0.375  Recommended average value for 
specific soil type from EPA (2004) 

Soil water‐filled 
porosity (cm3/cm3) 

0.054  Recommended average value for 
specific soil type from EPA (2004) 

Floor‐wall seam gap 
(cm) 

0.1  0.1 0.1 Default value (EPA 2004) 

Input 
Parameter/Units 

Parameter 
Value for 
MW04 

Parameter 
Value for 
MW11 

Parameter 
Value for 
MW12  Source 
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Building air exchange 
rate per hour 

2  2 2 Default value for commercial buildings 
(MDEQ 1998) 

Soil‐building pressure 
differential (g/cm‐s2) 

40  40 40 EPA default value (EPA 2004)

Enclosed space floor 
thickness (cm) 

10  10 10 Default value for slab‐on‐grade (EPA 
2004) 

Enclosed space floor 
length (cm) 

5,334  1,905 1,905 Building dimensions measured from 
Figure 1. On‐Property, only the North 
Block building from Parcel 3 was used 
for building size. Off‐Property, only the 
restaurant footprint was used for 
building size. 

Enclosed space floor 
width (cm) 

3,353  1,143 1,143 Same note as above.  

Enclosed space floor 
height (cm) 

244  244 244 EPA default value for single story 
building (EPA 2004) 

NOTES: 
°C = degrees Celsius 
μg/L  = micrograms per liter 
cm = centimeter 
cm

3/cm3 = cubic centimer per cubic centimeter 
EPA = U.S. Environmental Protection Agency 
g/cm3 = gram per centime cubed 
g/cm‐s

2= gram per centimeter per second squared 
MDEQ = Michigan Department of Environmental Quality 

 
The maximum historical groundwater concentrations collected  from MW04, MW11, and MW12 were 
used for the vapor  intrusion modeling  for a conservative evaluation of vapor migration. The screening 
evaluation  consists of  comparing  the modeled  indoor  air  concentrations  to Washington  State Model 
Toxics Control Act (MTCA) Method B Air Screening Levels. 

Table 2. Estimated Indoor Air Concentrations Calculated from Actual Groundwater Concentration 

Monitoring 
Well 

Date of Sample 
Collection 

Highest Detected 
Groundwater 

Concentration (µg/L) 

Estimated Indoor Air 
Concentration 

(µg/m³) 

MTCA Method B 
Screening Level for 

Indoor Air 
(µg/m³) 

MW04  4/24/2013  290  0.502  0.37 

MW11  1/11/2013  78  0.166  0.37 

MW12  4/27/2012  14  0.031  0.37 
NOTES: 
µg/L= micrograms per liter 
µg/m³= micrograms per cubic meter 

INDOOR AIR EXPOSURE EVALUATION 

The on‐Property evaluation for MW04 estimates an  indoor air TCE concentration of 0. micrograms per 
cubic meter  (µg/m³), which exceeds  the MTCA Method B  screening  level of 0.37 µg/m³ by 1.3  times. 
However, the future redevelopment of the Property and building design features, which are discussed in 
more  detail  below,  will  eliminate  soil  vapor  as  a  potential  medium  of  concern.  The  off‐Property 
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evaluation from MW11 and MW12 estimated a TCE indoor air concentration of 0.166 and 0.031 µg/m3, 
respectively, which is below the MTCA screening level.  

The  JE Model  is  a  conservative  screening  tool  and may  result  in  the  overestimation  of  indoor  air 
concentrations  based  on  groundwater  concentrations.  The  model  assumes  that  contaminant 
concentrations are evenly distributed beneath the  foundation, vapors enter the building through floor 
penetrations  or  cracks  in  the  concrete  foundation  or  walls,  and  diffusion  is  the  main  transport 
mechanism  for  soil gas. The MTCA Method B  screening  level  for a  residential exposure  is  considered 
conservative  since  the  receptors  for  both  on‐  and  off‐Property  are  commercial  workers  and  the 
exposure duration will be significantly less than a residential exposure.  

Redevelopment of  the Site will  result  in  the mass excavation of TCE‐impacted soil, which will  remove 
most  of  the  TCE  mass  in  the  soil.  Once  soil  removal  is  completed,  groundwater  treatment  will 
commence. Source  removal via excavation and  the  treatment of dissolved‐phase groundwater plume 
will  significantly  reduce  TCE  beneath  the  Property  over  the  next  1  to  3  years,  with  most  of  the 
groundwater plume being treated before the building is occupied.  

Building design  features,  such as  the  construction of   one  to  two  levels of  subgrade parking and  the 
operation  of  an  active  ventilation  system  in  the  parking  garage,  provide  some  engineering  control 
should any  contaminated  soil gas  infiltrate  the 4‐inch  concrete  floor  slab. The exchange of air  in  the 
parking garage is intended to mitigate carbon monoxide and is helpful in reducing any potential vapors 
in the parking garage.  

REFERENCES 

Michigan Department of Environmental Quality (MDEQ). 1998. Part 213, Risk‐Based Screening Levels 
(RBSLs) for Groundwater and Soil Volatilization to Indoor Air. Storage Tank Division. Operational 
Memorandum No. 4, Attachment 8. June 12, 1998. 

U.S. Environmental Protection Agency (EPA). 2004. Johnson and Ettinger User’s Guide for Evaluating 
Subsurface Vapor Intrusion into Buildings. EPA Contract Number 68‐W‐02‐33. Revised February.  

__________. 2013. Integrated Risk Information System. Available at http://www.epa.gov/iris/. 

Washington State Department of Ecology (Ecology). 2009. Guidance for Evaluating Soil Vapor Intrusion 
in Washington State: Investigation and Remedial Action. Review Draft. October. 

__________. 2012. Trichloroethylene Toxicity Information and MTCA Cleanup Levels (TCE).  CLARC 
Guidance, Trichlorethylene. September. 
https://fortress.wa.gov/ecy/clarc/FocusSheets/TCE%20PCE%20Oct%202004%20Final.pdf 

Attachment:  Figure 1 Groundwater TCE Results 

SES:syh 

 





  Draft – Issued for Ecology Review 
 

SoundEarth Strategies, Inc.   

APPENDIX E 
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