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EXECUTIVE SUMMARY 

SoundEarth  Strategies,  Inc.  (formerly  Sound  Environmental  Strategies  Corporation)  has  prepared  this 
Remedial  Investigation Addendum  for  the North Colfax Petroleum Contamination Site,  located at  the 
intersection of North Main Street and East Tyler Street  in Colfax, Washington  (the Site), on behalf of 
PetroSun Fuel, Inc. (currently Pacific Convenience & Fuel, LLC); TOC Holdings Co. (formerly Time Oil Co.); 
CHS, Inc.; and Colfax Grange Supply Company, Inc. (Colfax Grange); collectively, the North Colfax Group. 
The Remedial Investigation Addendum was prepared  in general accordance with the Washington State 
Model Toxics Control Act promulgated in the Washington Administrative Code Chapter 173‐340‐350.  

The  Site, as  it  is  currently defined,  is  comprised of an area  that  includes  several  tax parcels  that are 
currently occupied or have historically been occupied by gasoline stations. These properties are located 
along  the east  side of North Main Street where  it  intersects with East Tyler Street and East Harrison 
Street, and they are referred to in this report as the Time Oil, Cenex, and Colfax Grange properties.  

The  purpose  of  the  Remedial  Investigation  Addendum  is  to  address  data  gaps  identified  by  the 
Washington State Department of Ecology  in  its  review of  the Draft Feasibility Study/Disproportionate 
Cost Analysis that was prepared by SoundEarth Strategies, Inc., dated September 27, 2010. These data 
gaps included the following: 

 The  potential  risk  for  vapor  intrusion.  SoundEarth  Strategies,  Inc.  concluded  that  the 
potential risk for vapor  intrusion  into the residences  located proximal to the Site was very 
low and that the vapor  intrusion pathway appeared  incomplete. However, the Washington 
State Department of Ecology noted that the northeasterly extent of impacts encountered in 
boring SP11 had not been defined and that “There is not sufficient evidence through sample 
analysis to make the determination that the vapor pathway is incomplete.” 

 The potability of the near‐surface aquifer. Although the near‐surface aquifer in the vicinity of 
the Site has  reportedly been adversely  impacted by  the widespread use of  fertilizers and 
other agricultural applications and does not appear  to be hydrologically connected  to  the 
underlying deeper aquifer that supplies the City of Colfax with its drinking water supply, the 
Washington State Department of Ecology concluded that empirical evidence  in the form of 
laboratory testing would be required in order to demonstrate that the highest beneficial use 
of  the  near‐surface  aquifer  is  not  as  a  potable water  source,  as  defined  in Washington 
Administrative Code 173‐340‐720(2). 

 The appropriateness of monitored natural attenuation as a remedial alternative for the Site. 
The Washington Administrative Code 173‐340‐370(7) requires, among other things, that for 
monitored  natural  attenuation  to  be  considered  as  an  appropriate  remedial  alternative, 
there must be (1) evidence to show that natural biodegradation or chemical degradation is 
occurring and will continue to occur at a reasonable rate at the Site and (2) that appropriate 
monitoring  requirements are conducted  to ensure  that  the natural attenuation process  is 
taking place and  that human health and  the environment are protected. The Washington 
State  Department  of  Ecology  concluded  that  additional  information  regarding  the 
groundwater  parameters was  necessary  in  order  to  demonstrate  that monitored  natural 
attenuation was an appropriate remedial alternative for the Site. 
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To  address  these  data  gaps,  SoundEarth  Strategies,  Inc.,  completed  supplemental  investigation 
activities, which included soil sampling and analysis to address soil vapor intrusion concerns, as well as 
groundwater sampling and analyses to evaluate the potability and natural attenuation characteristics of 
groundwater beneath  the  Site.  The  soil  sampling  event was performed on August 16, 2010,  and  the 
groundwater  sampling  occurred  concurrent with  the  Third Quarter  2010,  Fourth Quarter  2010,  First 
Quarter 2011, and Second Quarter 2011 monitoring events. 

The  results of  the  supplemental  subsurface  investigation, which  included advancing borings SP18 and 
SP19 and collecting and analyzing  selected  soil  samples  from  the borings, did not  indicate detectable 
concentrations  of  gasoline‐,  diesel‐,  or  oil‐range  petroleum  hydrocarbons  in  any  of  the  soil  samples 
submitted for analysis, nor did the exposed soil exhibit evidence of contamination, such as stains, odors, 
or significant photoionization detector  readings. The current  risk  for vapor  intrusion at  the Site  is not 
significant and does not warrant additional investigation for the following reasons: 

 Evidence  of  impacts,  such  as  petroleum  staining  and  odors,  significant  photoionization 
detector  readings,  or  elevated  concentrations  of  petroleum  hydrocarbons,  was  not 
encountered in soil samples collected from either of the borings (SP18 and SP19) advanced 
to  the  north  and  east  of  monitoring  well  MW09,  where  impacts  had  previously  been 
encountered. As such, the petroleum contamination encountered beneath other portions of 
the Site does not extend to the vicinity of the off‐Site residences. 

 The residences  located to the northeast of monitoring well MW09 and east of boring SP02 
(those  within  100  feet  of  petroleum‐contaminated  soil  associated  with  the  Site)  are 
constructed with crawlspaces that would further mitigate the risk of vapor intrusion. 

 The fact that the Time Oil and Cenex properties are operating gas stations negates the need 
for  further  evaluation  of  these  properties  since  the  Washington  State  Department  of 
Ecology  2009  draft  guidance  document  Guidance  for  Evaluating  Soil  Vapor  Intrusion  in 
Washington State: Investigation and Remedial Action indicates that Occupational Safety and 
Health Administration regulations apply to these properties. As stated in Section 1.2 of the 
Washington State Department of Ecology 2009 draft guidance document, worker exposure 
to use of chemicals of concern is greater than the risk associated with vapor intrusion. 

 The  risk of vapor  intrusion  into  the Colfax Grange building  is mitigated by  the absence of 
volatile organic compounds (benzene) in soil and groundwater, as stated in Section 1.4.1 of 
the Washington State Department of Ecology draft guidance document. 

The results of the groundwater potability evaluation analyses  indicated that the groundwater samples 
collected  from the monitoring wells on the Site are not significantly  impacted by nitrates and nitrites, 
oxygen‐consuming  chemicals,  or  bacteria.  Acknowledging  these  findings,  the  soil‐to‐groundwater 
pathway beneath the Site is considered by the Washington State Department of Ecology to be complete 
and drinking water is considered the highest beneficial use of the near‐surface aquifer beneath the Site.  

The source removal actions conducted at the Site between 1999 and 2006 have resulted  in substantial 
reductions  in  contaminant  concentrations  in  groundwater.  The  continued decrease  in  concentrations 
since  those  excavations were  completed,  coupled with  the  results  of monitored  natural  attenuation 
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parameter  sampling,  provides  evidence  that  natural  attenuation  is  occurring  in  the  groundwater 
beneath the Site. Additionally, the results of this assessment suggest that chemicals conditions are such 
that, if contaminants from residual soil impacts were to leach into the groundwater, natural attenuation 
processes would degrade these contaminants at a reasonable rate. Based on the primary and secondary 
lines  of  evidence,  the  oil‐range  petroleum  hydrocarbon  concentrations  encountered  in  groundwater 
proximal  to  monitoring  well  MW26  are  anticipated  to  continue  to  decline  and  remain  below  the 
Washington  State Model  Toxic Control Act Method A  cleanup  level  in  approximately  Fourth Quarter 
2012.  As  such,  monitored  natural  attenuation  is  a  viable  cleanup  alternative  for  petroleum‐
contaminated  groundwater  beneath  the  Site  and will meet  the minimum  requirements  for  cleanup 
actions under Washington Administrative Code 173‐340‐360(2).  

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

SoundEarth  Strategies,  Inc.  (SoundEarth;  formerly  Sound  Environmental  Strategies Corporation  [SES]) 
has  prepared  this  Remedial  Investigation  Addendum  (RIA)  for  the  North  Colfax  Petroleum 
Contamination Site (Figure 1),  located at the  intersection of North Main Street and East Tyler Street  in 
Colfax, Washington  (the  Site), on behalf of PetroSun  Fuel,  Inc.  (currently Pacific Convenience &  Fuel, 
LLC);  TOC  Holdings  Co.  (formerly  Time  Oil  Co.);  CHS,  Inc.;  and  Colfax  Grange  Supply  Company,  Inc. 
(Colfax  Grange);  collectively,  the  North  Colfax  Group.  This  RIA  was  prepared  for  submittal  to  the 
Washington  State  Department  of  Ecology  (Ecology),  and  it  was  developed  to  address  data  gaps 
identified  by  Ecology  in  its  review  of  the Draft  Final  Feasibility  Study/Disproportionate  Cost Analysis 
(FS/DCA)  prepared  by  SoundEarth  and  dated  October  14,  2011  (SoundEarth  2011b),  pursuant  to 
Ecology’s Agreed Order No. DE 4599, dated July 11, 2007. The RIA was prepared in general accordance 
with  the  Washington  State  Model  Toxics  Control  Act  (MTCA)  promulgated  in  the  Washington 
Administrative Code Chapter 173‐340‐350 (WAC 173‐340‐350).  

As  established  in WAC  173‐340‐200,  the  “Site”  is  defined  by  the  full  lateral  and  vertical  extent  of 
contamination  that  has  resulted  from  the  former  and  current  operation  of  retail  gasoline  service 
stations on the properties located along the east side of North Main Street, where it intersects with East 
Tyler Street and East Harrison Street and on the northeast and southeast corners of its intersection with 
East  Tyler  Street.  These  properties  are  referred  to  in  this  report  as  the  Time Oil,  Cenex,  and  Colfax 
Grange properties. The current Site boundary definition is depicted on Figure 2. 

1.1 DOCUMENT PURPOSE 

The purpose of this RIA is to address data gaps identified by Ecology in its review of the Draft FS/DCA of 
the Site (SoundEarth 2011b), which included the following: 

 The  potential  risk  for  vapor  intrusion.  SoundEarth  concluded  that  the  potential  risk  for 
vapor  intrusion  into the residences  located proximal to the Site was very  low and that the 
vapor  intrusion  pathway  appeared  incomplete.  However,  Ecology  noted  that  the 
northeasterly extent of impacts encountered in boring SP11 had not been defined and that 
“There  is not sufficient evidence  through  sample analysis  to make  the determination  that 
the vapor pathway is incomplete.” 

 The potability of  the near‐surface aquifer. The near‐surface aquifer  in  the vicinity of  the 
Site has reportedly been adversely  impacted by the widespread use of fertilizers and other 
agricultural  applications  and  does  not  appear  to  be  hydrologically  connected  to  the 
underlying deeper  aquifer  that  supplies  the City of Colfax with  its drinking water  supply. 
Therefore,  Ecology  concluded  that  empirical  evidence  in  the  form  of  laboratory  testing 
would  be  required  in  order  to  demonstrate  that  the  highest  beneficial  use  of  the  near‐
surface aquifer is not as a potable water source, as defined in WAC 173‐340‐720(2). 

 The appropriateness of monitored natural attenuation as a  remedial alternative  for  the 
Site.  WAC  173‐340‐370(7)  requires,  among  other  things,  that  for  monitored  natural 
attenuation (MNA) to be considered as an appropriate remedial alternative, there must be 
(1) evidence to show that natural biodegradation or chemical degradation  is occurring and 
will continue to occur at a reasonable rate at the Site and (2) that appropriate monitoring 
requirements are conducted to ensure that the natural attenuation process  is taking place 
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and  that  human  health  and  the  environment  are  protected.  Ecology  concluded  that 
additional  information  regarding  the  groundwater  parameters was  necessary  in  order  to 
demonstrate that MNA was an appropriate remedial alternative for the Site. 

1.2 SCOPE OF WORK 

The scope of work  for  the RIA was developed  in order  to address  the data gaps  identified above and 
included the tasks outlined in the following Ecology‐approved work plans completed by SoundEarth: 

 Supplemental Remedial Investigation Work Plan (SRIWP), dated July 30, 2010 (SES 2010b) 

 Groundwater Potability Assessment Work Plan (GPAWP), dated July 30, 2010 (SES 2010c) 

 Natural Attenuation Evaluation Work Plan (NAEWP), dated July 30, 2010 (SES 2010d) 

The work was performed in general accordance with Site Conceptual Model and Remedial Investigation 
Work Plan (SCM‐RIWP), dated January 21, 2008 (SES 2008a). 

1.3 SITE LOCATION AND DESCRIPTION 

The  Site  has  previously  been  described  in  detail  in  the  Remedial  Investigation Report  (RI Report;  SES 
2010a) and Draft FS/DCA (SoundEarth 2011b). The Site  is generally  located near the intersection of North 
Main  Street  and  East  Tyler  Street  in  Colfax,  Washington,  and  includes  all  of  the  former  Time  Oil 
property,  the  Cenex  property,  a  portion  of  the  Colfax Grange  property,  and  portions  of North Main 
Street and East Tyler Street. The current Site boundary definition is depicted on Figure 2.  

2.0 SUPPLEMENTAL REMEDIAL INVESTIGATION 

The activities performed as part of  the supplemental  remedial  investigation  (SRI) are described  in  the 
following sections. The analytical results of the soil and groundwater samples are summarized on Tables 
1, 2, and 3. Boring  locations  for  the SRI are graphically depicted on Figure 2, and  the monitoring well 
locations are shown on Figures 2 and 3. 

2.1 PRE‐FIELD ACTIVITIES 

Before sampling activities were conducted, traffic control plans were prepared, street use permits were 
acquired,  and  public  and  private  utility  locates were  conducted. Utility maps  from  the  Colfax  Public 
Works Department were also  reviewed  to  identify proposed  sample  locations  that might  intersect or 
otherwise interfere with known utility corridors.  

Subcontractors  that  provided  services  on  the  project  included  a  private  utility  locator  (Utilities  Plus, 
Inc.), a drilling contractor (ESN Northwest, Inc.), traffic control signage provider (National Barricade), and 
Ecology‐accredited analytical laboratories (Friedman & Bruya, Inc., Fremont Analytical Inc., Anatek Labs, 
Inc., Aquatic Research Incorporated, and Am Test, Inc.). Prior to conducting the fieldwork, a Health and 
Safety Plan was prepared for use during the subsurface soil and groundwater sampling activities. 

2.2 SOIL SAMPLING 

A description of the soil sampling activities conducted in the course of the SRI is provided below. 
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2.2.1 Subsurface Soil Samples 

On August 16, 2010, SoundEarth oversaw  the advancement of  two push‐probe borings  (SP18 
and  SP19)  to  the  north  and  east  of monitoring  well MW09  for  the  purposes  of  collecting, 
screening,  and  submitting  soil  samples  for  analytical  testing  (Figure  2).  The  borings  were 
advanced using a push‐probe drill rig to depths of approximately 13 and 11 feet below ground 
surface (bgs), respectively.  

Relatively undisturbed soil samples were obtained  from the borings throughout the maximum 
depths explored using the procedures described in the Sampling and Analysis Plan (SAP) of the 
SCM‐RIWP  (SES 2008a)  and  the  SRIWP  (SES 2010b).  Selected portions of  each  recovered  soil 
core  sample were placed  in a plastic bag  so  that  the presence or absence of  volatile organic 
compounds (VOCs) could be quantified using a photoionization detector (PID). Intervals of each 
recovered  soil  core were  placed  into  laboratory‐prepared  glassware  in  accordance with U.S. 
Environmental Protection Agency (EPA) Method 5035A. Subsurface lithology was classified using 
the Unified Soil Classification System; boring logs are included in Appendix A.  

Two soil samples were collected from each boring and were submitted for analytical testing. In 
accordance  with  the  SAP,  soil  samples  not  exhibiting  obvious  signs  of  impacts  were  to  be 
analyzed for gasoline‐, diesel‐, and oil‐range petroleum hydrocarbons (GRPH, DRPH, and ORPH, 
respectively) by Northwest Total Petroleum Hydrocarbon  (NWTPH) Method NWTPH‐HCID. Soil 
samples exhibiting obvious signs of petroleum impacts (such as staining, odors, or significant PID 
readings) and/or detectable concentrations per Method NWTPH‐HCID were to be analyzed for 
GRPH by Method NWTPH‐Gx; DRPH and ORPH by Method NWTPH‐Dx; and benzene,  toluene, 
ethylbenzene, total xylenes, and VOCs by EPA Methods 8021B and/or 8260B. 

2.2.2 Deviations from the SCM‐RIWP and SRIWP  

The work was performed without deviation from the SCM‐RIWP and SRIWP. 

2.3 GROUNDWATER SAMPLING 

On August 18 and 19, 2010, and concurrent with the Third Quarter 2010 groundwater monitoring event, 
groundwater  samples  were  also  collected  from  selected  monitoring  wells  and  submitted  for 
supplemental  analyses  to  evaluate  the  potability  of  the  underlying  near‐surface  aquifer  at  the  Site. 
Groundwater  samples were  also  collected  from  selected monitoring wells  concurrent with  the  Third 
Quarter  2010,  Fourth  Quarter  2010,  First  Quarter  2011,  and  Second  Quarter  2011  groundwater 
monitoring  and  sampling  events  and  analyzed  for  natural  attenuation  parameters.  The  groundwater 
sampling was performed  in general conformance with the SAP and the Quality Assurance Project Plan 
presented  in  the SCM‐RIWP and  the  respective work plans. Copies of groundwater purge and sample 
forms from the monitoring events are included in Appendix B. 

2.3.1 Groundwater Potability Evaluation 

In  general,  groundwater  is  considered  a  source  of  drinking  water  unless  specific  criteria 
described in WAC 173‐340‐720(2) can be demonstrated, which include the following: 

 The groundwater is not a current source of drinking water. 

 The  groundwater  is  not  a  potential  drinking  water  source  for  any  of  the 
following reasons: 
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 The well cannot produce a sustainable yield of greater than 0.5 gallons per 
minute. 

 The groundwater contains natural background concentrations of organic or 
inorganic  constituents  that  make  use  of  the  water  as  a  drinking  water 
source not practicable. 

Although  the  information  contained  in  the  RI  Report  confirmed  that  the  near‐surface 
groundwater  in the vicinity of the Site  is not a current source of drinking water, several of the 
wells at the Site are capable of producing a sustainable yield of 0.5 gallons per minute, which 
means  that  the  groundwater  could  potentially  be  used  as  a  source  of  drinking water  in  the 
future.  In an effort to evaluate whether the presence of elevated concentrations of organic or 
inorganic constituents could impact the potability of the near‐surface aquifer that underlies the 
Site,  SoundEarth  sampled  groundwater  from  eight monitoring wells  (MW02, MW05, MW08, 
MW09,  MW12,  MW13,  MW21,  and  MW25)  and  submitted  the  groundwater  samples  for 
analysis of quality/potability parameters,  including  total dissolved  solids  (TDS),  fecal  coliform, 
biochemical oxygen demand (BOD), chemical oxygen demand (COD), nitrates, and nitrites. BOD 
is used as an  indirect way  to assess  the presence of organic waste  in water by measuring  the 
oxygen used by microorganisms to decompose such waste. COD is used to indirectly assess the 
presence  of  contaminants  that  cannot  be  oxidized  biologically.  Additionally,  downwell 
parameters, including pH, specific conductivity, and dissolved oxygen, were obtained from field 
measurements. 

2.3.2 Deviations from the GPAWP  

The work was performed without deviation from the SCM‐RIWP and GPAWP. 

2.3.3 Natural Attenuation Evaluation 

To evaluate whether natural attenuation of petroleum hydrocarbons is occurring and will likely 
continue  to  occur  at  the  Site,  SoundEarth  monitored  groundwater  for  natural  attenuation 
parameters  for  four  consecutive  quarters,  from August  2010  through May  2011.  Specifically, 
SoundEarth  collected  groundwater  samples  from  monitoring  wells  MW02,  MW12,  MW13, 
MW25, MW26, and CMW05 during the Third Quarter 2010 groundwater monitoring event, and 
additionally  sampled  wells  MW01  and  MW07  for  the  three  subsequent  events.  The 
groundwater samples were analyzed for the following geochemical indicator parameters: 

 Nitrate  and  nitrite by  Standard Method  184500N03F  and  EPA Method  353.2, 
respectively  

 Sulfate and  sulfide by  Standard Method 184500SO4E and EPA Method 376.1, 
respectively  

 Alkalinity by Standard Method 18 2320B 

 Ferrous iron by Standard Method 3500 

 Total iron and manganese by EPA Method 200.7 

 Total Kjehldahl Nitrogen by EPA Method 351.1 

 Total phosphorus by EPA Method 365.1 

 Dissolved methane by EPA Method RSK‐175 
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In  addition,  field  parameters were  collected  in  support  of  natural  attenuation  including  pH, 
oxidation‐reduction  potential,  conductivity,  and  dissolved  oxygen.  Groundwater  samples 
collected  from monitoring  wells MW02, MW12, MW13, MW25, MW26,  and  CMW05  were 
initially selected for analysis of geochemical indicator parameters because the monitoring wells 
are  located  upgradient,  within,  and  downgradient  of  the  historical  petroleum  hydrocarbon 
plume,  in  accordance  with  the  recommendations  of  the  2005  Ecology  guidance  document 
Guidance  to  Remediation  of  Petroleum‐Contaminated  Ground Water  by  Natural  Attenuation 
(Ecology 2005). Wells MW03 and MW07 were added  for  the  last  three quarterly episodes  to 
better evaluate areas within  the  central portion of  the  former  contaminant plume. Analytical 
results and field parameters for the natural attenuation evaluation are presented in Table 3. 

2.3.4 Deviations from the NAEWP  

Groundwater  samples were not  analyzed  for manganese+2  for  any of  the  four MNA  sampling 
events, as was originally outlined in the NAEWP. Based upon our conversation with Freidman & 
Bruya,  Inc.,  one  of  the  subcontracted  laboratories  (SoundEarth  2010),  the  concentration  of 
manganese+2  is  calculated  by  analyzing  both  unfiltered  and  field  filtered  samples  for  total 
manganese; the difference of the results  is considered representative of manganese+2 content. 
Acknowledging the relatively low turbidity values recorded during purging of the sampled wells, 
the difference of filtered versus unfiltered results was assumed to be negligible. Therefore, for 
the  purposes  of  this  evaluation,  the  total  manganese  concentration  was  considered 
representative of the concentration of manganese+4 and the concentration of manganese+2 was 
considered  to  be  negligible.  This  deviation  did  not  affect  the  findings  or  conclusions  of  this 
investigation. There were no other significant deviations from the SCM‐RIWP or NAEWP. 

3.0 RESULTS 

The analytical results of the soil and groundwater samples are summarized on Tables 1, 2, and 3. Boring 
locations for the SRI are graphically depicted on Figure 2, and the monitoring well  locations are shown 
on Figures 2, 3, and 4. 

3.1 SOIL RESULTS 

Borings SP18 and SP19 exhibited debris‐laden, silty sand  to sandy silt  that was  interpreted  to be non‐
native fill material to depths of 2 to 4 feet bgs. The fill material was underlain by damp to wet silt that 
extended to depths of approximately 9.5 feet bgs in boring SP18 and to 10 feet bgs in boring SP19. The 
silt  was  underlain  by  silty  sand  and  gravel  to  the  maximum  depths  explored  of  13  and  11  feet, 
respectively.  The  soil did not exhibit obvious  signs of  contaminant  impacts,  such  as  staining,  sheens, 
odors, or significant PID readings. Boring logs are included in Appendix A. 

Soil samples SP18‐4‐5, SP18‐9‐10, SP19‐3‐4, and SP19‐7‐8 were analyzed for GRPH, DRPH, and ORPH by 
Method NWTPH‐HCID, and none of  the  samples exhibited  concentrations of GRPH, DRPH, and ORPH 
that exceeded the  laboratory’s  lower reporting  limit. As such, no additional analyses of these samples 
were  performed.  Analytical  results  are  summarized  on  Table  1.The  analytical  laboratory  reports  are 
included in Appendix C. 
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3.2 GROUNDWATER RESULTS 

The  following  subsections provide  a  summary of  the  groundwater potability  and natural  attenuation 
data collected from August 2010 through May 2011. 

3.2.1 Groundwater Potability Evaluation 

The  results  of  the  supplemental  groundwater  testing  revealed  that  groundwater  samples 
collected from seven of the eight monitoring wells in August 2010 exhibited pH levels that were 
below the  level established by the EPA as acceptable for drinking water, and the groundwater 
collected from monitoring well MW12 exhibited an exceedance of the TDS standard. However, 
the  test  results  for  nitrate,  nitrite,  and  fecal  coliform were  in  compliance with  state  and/or 
federal  regulations.  Elevated  BOD  and  COD  concentrations were  not  encountered. Analytical 
test  results  and  downwell  parameters  are  summarized  on  Table  2,  and  analytical  laboratory 
reports are included in Appendix C. 

3.2.2 Natural Attenuation Evaluation—Groundwater 

The  primary  line  of  evidence  supporting  natural  attenuation  of  petroleum  hydrocarbons  in 
groundwater  at  the  Site  is  the  significant  shrinking  in  the  magnitude  and  extent  of  the 
petroleum  contaminant  plumes  that  have  been  observed  during  the  course  of  the  remedial 
investigation  (Section  5.5.2  of  the  RI  Report;  SES  2010a).  With  the  exception  of  a  single 
groundwater sample collected from monitoring well MW26, none of the groundwater samples 
collected  from  the  Site  have  contained  concentrations  of  COCs  in  excess  of  their  respective 
MTCA Method  A  cleanup  levels  during  any  of  the  four most  recent  quarterly  groundwater 
monitoring events.  

The  evaluation  of  the  secondary  line  of  evidence  for  natural  attenuation  of  petroleum 
hydrocarbons at the Site includes measuring groundwater parameters in the field and collecting 
groundwater samples and analyzing them for additional geochemical indicators. This secondary 
line of evidence was evaluated in order to assess the mechanisms of natural attenuation and, in 
combination with  the  primary  line  of  evidence,  to  demonstrate  that  groundwater  conditions 
beneath  the Site are  likely  to  result  in  the  restoration of groundwater with a  reasonable  time 
frame. Analytical results and field parameters are summarized on Table 3, analytical laboratory 
reports are included in Appendix C, and groundwater elevation contours for the May 16, 2011, 
monitoring event are shown on Figure 3. 

The secondary line of evidence supporting natural attenuation of petroleum hydrocarbons was 
evaluated  through a  comparison of  the geochemical  indicator  concentrations  in groundwater 
collected from the excavation areas on the Cenex and Time Oil properties, as well as  locations 
upgradient and downgradient of these source areas. This comparison revealed  low positive‐to‐
negative oxidation  reduction potential,  relatively  low dissolved oxygen concentrations, and an 
increase in ferrous iron concentrations in groundwater collected in vicinity of the excavations on 
the  Cenex  and  Time Oil  properties  (monitoring wells MW02, MW03, MW07, MW12, MW13, 
MW26, and CMW05) relative  to  the concentrations  in groundwater collected  from upgradient 
and downgradient  locations  (monitoring wells MW25 and MW13, respectively). These findings 
indicate  that  iron‐reducing  conditions  exist  beneath  the  Site  that  are  conducive  to  the 
degradation of petroleum hydrocarbons. Although the current rate of degradation is diminished 
due  to  the  relatively  low  concentrations  of  residual  petroleum  hydrocarbons  in  soil  and 
groundwater  beneath  the  Site,  the  available  information  suggests  that  if  petroleum 
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hydrocarbons were  to  leach  into groundwater  from  the  residual petroleum‐contaminated  soil 
(PCS)  at  an  increased  rate,  groundwater  beneath  the  Site  has  the  capacity  to  attenuate  the 
increased mass of contamination. 

Although  concentrations  of  ORPH  in  groundwater  samples  collected  from  monitoring  well 
MW26  have  periodically  exceeded  the MTCA Method A  cleanup  level,  the  secondary  line  of 
evidence  confirms  that  groundwater  conditions  at  monitoring  well MW26  can  support  the 
degradation of ORPH (SoundEarth 2011a). This conclusion is based on the presence of electronic 
donors and  receptors  in groundwater samples collected  from monitoring well MW26  that are 
necessary for the biologically mediated degradation of ORPH.  

SoundEarth also performed a  regression analysis  in an effort  to estimate  the  time  frame  that 
may be required for ORPH concentrations to attenuate to the point that they do not seasonally 
increase above the MTCA Method A cleanup  level. Acknowledging the relative  limited amount 
of data available for ORPH concentrations  in groundwater from monitoring well MW26 (ORPH 
has only been detected at a concentration exceeding the MTCA Method A cleanup level during 
three of the quarterly monitoring events and the concentration has not been more than twice 
the  cleanup  level  during  any  monitoring  event),  the  regression  analysis  incorporated  the 
analytical  results  from each well on  the Site  in which ORPH has been detected  since  January 
2007,  which  was  the  first  monitoring  event  performed  after  the  excavation  on  the  Cenex 
property. A best‐fit‐line was  created  for  the  regression observed at each of  these monitoring 
wells (MW01, MW09, MW17 through MW19, MW25, MW26, MW29, MW32, and CMW03) and 
this  Site‐averaged  best‐fit‐line was  applied  to  the  highest  concentration  of ORPH  historically 
detected in monitoring well MW26. As shown in Chart 1, applying the Site‐averaged regression 
line to the highest concentration of ORPH historically detected  in monitoring well MW26  (830 
micrograms  per  liter  [µg/L]  in  the  sample  collected  on  March  9,  2010)  suggests  that  the 
seasonally‐elevated  ORPH  concentrations  detected  in MW26 will  fall  and  remain  below  the 
MTCA Method A  cleanup  level of  500 µg/L  in  approximately  Fourth Quarter  2012.  Since  the 
ORPH concentrations detected  in monitoring wells MW20, MW21, MW30, and MW31 are not 
associated with a release at the Site,  these results were not  included  in the averaged best‐fit‐
line.  

In  summary,  the  results  of  quarterly  groundwater  monitoring  confirm  that  the  plumes  of 
petroleum  hydrocarbon  contamination  beneath  the  Site  are  shrinking  and  that,  with  one 
exception,  groundwater  beneath  the  Site  has  been  compliant with MTCA Method A  cleanup 
levels  for  four  or  more  consecutive  quarters  of  monitoring.  Secondary  lines  of  evidence 
demonstrate  that biodegradation of petroleum hydrocarbons  is  still occurring  in areas where 
impacts have historically been present beneath the Site and that the rate of biodegradation  is 
equal or  greater  to  the  rate of dissolution  from  the  residual  PCS. Based on  the  primary  and 
secondary lines of evidence, it appears that groundwater throughout the Site will be restored by 
late  2012, which  is  considered  a  reasonable  time  frame.  Although  the  actual  remedial  time 
frame may  vary,  acknowledging  that  the  highest  concentration  of ORPH  detected  to  date  in 
groundwater  collected  from monitoring well  is  less  than  twice  the MTCA Method A  cleanup 
level, even a remedial time frame of 5 years would be considered reasonable. 
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4.0 VAPOR INTRUSION CONSIDERATIONS 

As summarized in Section 3.1 of this report, soil samples were collected from borings SP18 and SP19 to 
resolve the uncertainty regarding the extent of  impacts encountered  in boring SP11, and the potential 
existence of a vapor intrusion pathway into the residences located to the north of East Tyler Street and 
east of  the Time Oil property. The  soil  samples collected  from borings SP18 and SP19 did not exhibit 
concentrations  of  GRPH,  DRPH,  or  ORPH  that  exceeded  the  laboratory’s  lower  reporting  limit,  and 
evidence of petroleum hydrocarbon  impacts,  including staining, odors, or significant PID readings, was 
not observed  in  soil  samples  collected  from  any of  the borings. As  such,  the potential  risk  for  vapor 
intrusion  is very  low. Furthermore, the residential buildings are constructed with vented crawl spaces, 
rather than slab‐on‐grade or basements, which greatly reduces the risk of potential vapor  intrusion to 
the residential buildings.  

The primary  locations of residual VOCs (benzene  impacts)  include the western portion of the Time Oil 
property and the former tank locations on the Cenex property. Both the Time Oil and Cenex properties 
are  operating  gas  stations.  As  stated  in  Section  1.2  of  the  2009  Ecology  draft  guidance  document 
Guidance  for Evaluating Soil Vapor  Intrusion  in Washington State:  Investigation and Remedial Action, 
worker  exposure  to  the  use  of  chemicals  of  concern  is  greater  than  the  risk  associated with  vapor 
intrusion, and worker safety  is regulated by both the Washington Department of Labor and  Industries 
and  the Occupational Safety and Health Administration  (OSHA)  regulations. Therefore, as  is  stated  in 
Section 1.2 of the 2009 Ecology draft guidance document, the vapor intrusion guidance does not apply 
to these portions of the Site since worker exposure to use of chemicals of concern  is greater than the 
risk associated with vapor intrusion (Ecology 2009).  

Finally, the risk of vapor intrusion into the Colfax Grange building is mitigated by the absence of benzene 
in soil and groundwater (Section 5.8.3 of RI Report [SES 2010a]). As stated in Section 1.4.1 of the 2009 
Ecology draft  guidance document,  “if  the  chemicals present  at  the  site  are not  sufficiently  toxic  and 
volatile, there is no further need to evaluate the pathway.” 

5.0 CONCLUSIONS 

The  current  risk  for  vapor  intrusion  at  the  Site  is  not  significant  and  does  not  warrant  additional 
investigation for the following reasons: 

 Evidence  of  impacts,  such  as  petroleum  staining  and  odors,  significant  PID  readings,  or 
elevated concentrations of petroleum hydrocarbons, was not encountered  in  soil  samples 
collected  from  either of  the borings  (SP18  and  SP19)  advanced  to  the north  and  east of 
monitoring  well MW09,  where  impacts  had  previously  been  encountered.  As  such,  the 
petroleum contamination encountered beneath other portions of the Site does not extend 
to the vicinity of the off‐Site residences. 

 The residences  located to the northeast of monitoring well MW09 and boring SP02 (those 
within 100 feet of the PCS) are constructed with crawlspaces that would further mitigate the 
risk of vapor intrusion. 

 The fact that the Time Oil and Cenex properties are operating gas stations negates the need 
for further evaluation of these properties since the Ecology 2009 draft guidance document 
indicates  that OSHA  regulations apply  to  these properties. As  stated  in Section 1.2 of  the 
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Washington State Department of Ecology 2009 draft guidance document, worker exposure 
to use of chemicals of concern is greater than the risk associated with vapor intrusion. 

 The  risk of vapor  intrusion  into  the Colfax Grange building  is mitigated by  the absence of 
VOCs (benzene) in soil and groundwater. 

The  potential  risk  of  impacts  to  indoor  air within  buildings  at  or  near  the  Site  is  very  low,  and  this 
pathway is considered incomplete. No additional investigation regarding this pathway is warranted.  

The  results  of  the  groundwater  potability  evaluation  did  not  reveal  concentrations  of  organic  or 
inorganic  constituents  that would make  the use of  the near‐surface groundwater as a drinking water 
source impracticable. Although the near‐surface groundwater beneath the Site is not currently used as a 
drinking  water  source,  the  available  information  does  not  adequately  demonstrate  that  the 
groundwater could not be used as a source of drinking water  in  the  future, per WAC 173‐340‐720(2). 
Therefore, drinking water is considered to be the highest beneficial use of the near‐surface groundwater 
beneath the Site and the soil‐to‐groundwater pathway is considered complete.  

The source removal actions conducted at the Site between 1999 and 2006 have resulted  in substantial 
reductions  in  contaminant  concentrations  in  groundwater.  The  continued decrease  in  concentrations 
since  those excavations were completed, coupled with  the  initial results of MNA parameter sampling, 
provides evidence that natural attenuation is occurring in groundwater beneath the Site. In addition, the 
results of this assessment suggest that chemical conditions are such that, if contaminants from residual 
soil  impacts were  to  leach  into  the groundwater, natural attenuation processes would degrade  these 
contaminants at a  reasonable  rate. Based on  the primary and  secondary  lines of evidence,  the ORPH 
concentrations  encountered  in  groundwater  proximal  to monitoring  well MW26  are  anticipated  to 
continue  to  decline  and  remain  below  the MTCA Method  A  cleanup  level  in  approximately  Fourth 
Quarter 2012. As such, MNA  is a viable cleanup alternative  for petroleum‐contaminated groundwater 
beneath  the  Site and will meet  the minimum  requirements  for  cleanup actions under WAC 173‐340‐
360(2).  
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7.0 LIMITATIONS 

The  findings and conclusions documented  in  this  report were prepared  for  the  specific application  to 
this  project  and  were  developed  in  a manner  consistent  with  that  level  of  care  and  skill  normally 
exercised  by  members  of  the  environmental  science  profession  currently  practicing  under  similar 
conditions  in  the  area.  A  potential  always  remains  for  the  presence  of  unknown,  unidentified,  or 
unforeseen subsurface contamination on portions of the property not sampled, such as under buildings. 
No warranty,  expressed or  implied,  is made.  This  report  is  for  the  exclusive use of  the North Colfax 
Group and its representatives. 
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ORPH DRPH GRPH Benzene MTBE5 Lead Naphthalenes cPAHs

T7/9 9 2,770 <25 — — — — — —

T8/9 9 3,260 <25 — — — — — —

N1 11 <100 465 642 0.099 <0.025 — — —

N2 11 <100 <25 46.2 0.058 <0.025 — — —

UL BTM COMP 10 — — 1,230 <0.264 <2.11 — — —

SUL BTM COMP S 10 — — 188 <0.0530 <0.025 — — —

P2 9-11 43.6 898 145 <0.0267 <0.025 — — —

OTE-E2 -11 11 <100 <25 7.1 0.063 <0.010 — — —

NTE-M/6-9 6-9 <100 <25 <2.50 0.044 <0.025 — — —

NTE-NE/6-9 6-9 <100 <25 4.29 0.228 <0.025 — — —
3-4 <250 150 670 1.6 — 11.5 — —
7-8 <250 850 3,300 3.3 2.0 31.7 9.3 0.00755

13-14 <250 <50 <2 <0.02 — 1.97 — —
7-8 <250 <50 34 <0.02 — 31.2 — —

10-11 <250 160 1,100 <0.02 — 9.82 — —
12-13 <250 <50 <2 <0.02 — 2.33 — —
7-8 <250 1,200 2,400 <0.03 <0.05 36.7 9.1 0.00755

10-11 <250 120 280 <0.02 — 9.4 — —
13-14 <250 <50 <2 <0.02 — 1.96 — —
3-4 <250 <50 11 0.37 — 339 — —
5-6 <250 <50 6 0.29 <0.05 7.11 <0.01 0.00755

9.5-10.5 <250 <50 2 <0.02 — 6.69 — —
6.5-8 <250 <50 <2 <0.02 — 6.62 — —
10-12 <250 <50 140 0.034 <0.05 5.75 0.12 0.00755
13-14 <250 <50 66 <0.02 — 13.9 — —
14-15 <250 <50 <2 <0.02 — — —

4.5-5.5 <250 <50 3.0 0.11 — 6.43 — —
7-8 <250 <50 <2 0.074 <0.05 6.02 <0.01 0.00755

13-14 <250 <50 <2 <0.02 — 3.14 — —
6-7 <250 <50 3.0 0.21 <0.05 10.9 <0.01 0.00755

10-11 <250 <50 <2 0.03 — 5.18 — —
7-8 <250 <50 <2 <0.02 <0.05 18.1 — —

11-12 <250 <50 140 — — 1.75 0.070 0.00755
13-14 <250 <50 84 <0.02 — 1.38 — —
7.5 <250 230 24 <0.03 <0.05 4.55 <0.05 —
10 <250 260 1,300 <0.03 <0.05 10.4 8.1 0.00755
6-7 <250 <50 <2 <0.02 — 6.33 — —

11-12 <250 <50 140 <0.03 <0.05 5.26 <0.01 0.00755
14-15 <250 <50 <2 <0.02 — 4.71 — —

4 <250 <50 <20 — — — — —
11 <250 <50 310 <0.02 — 6.18 — —
15 <250 <50 <20 — — — — —
7 <250 <50 <20 — — — — —
12 <250 390x 700 <0.03 <0.05 5.13 <0.05 0.00755
9.5 <250 <50 <20 — — — — —

12.5 <250 <50 190 <0.03 <0.05 4.01 <0.05 —
2,000 2,000 30 0.03 0.1 250 5 0.1

Analytical Results (milligrams per kilogram)
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Table 1

Summary of Soil Analytical Results

North Colfax Petroleum Contamination Site

Colfax, Washington

GRPH DRPH ORPH

SP18‐4‐5 08/16/10 4‐5 <20 <50 <250

SP18‐9‐10 08/16/10 9‐10 <20 <50 <250

SP19‐3‐4 08/16/10 3‐4 <20 <50 <250

SP19‐7‐8 08/16/10 7‐8 <20 <50 <250

100/30a 2,000 2,000

NOTES:

Samples analyzed by Friedman & Bruya, Inc. of Seattle, Washington.

1Analyzed by Northwest Total Petroleum Hydrocarbon Method Method HCID.
2MTCA Method A Cleanup Levels, Table 740‐1 of Section 900 of Chapter 173‐340 of the Washington Administrative Code, revised November 2007.

aCleanup level for GRPH is 100 mg/kg when benzene is not present and 30 mg/kg when benzene is present.

< = not detected at concentration exceeding the laboratory reporting limit

bgs = below ground surface

DRPH = diesel‐range petroleum hydrocarbons

GRPH = gasoline‐range petroleum hydrocarbons                         

mg/kg = milligrams per kilogram

MTCA = Washington State Model Toxics Control Act

ORPH = oil‐range petroleum hydrocarbons

Analytical Results1 (mg/kg)

SP18

MTCA Method A Soil Cleanup Level2

SP19

Sample 

Location Sample ID Date Sampled

Depth

(feet bgs)
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Table 2

Summary of Groundwater Analytical Results for Potable Groundwater Parameters

North Colfax Petroleum Contamination Site

Colfax, Washington

Nitrate1 (mg/L)

Nitrite2 

(mg/L)

Fecal Coliform3 

(MPN/100 mL)

Total Dissolved 

Solids4 

(mg/L)

COD5 

(mg/L)

BOD6 

(mg/L) pH7

Dissolved 

Oxygen7 

(mg/L)

Specific 

Conductivity7 

(mS/cm)

MW02 08/18/10 0.015 <0.002 <2 365 <10.0 4.90 5.72 0.43 0.617

MW05 08/18/10 0.065 0.006 <2 412 <10.0 2.66 5.43 0.92 0.611

MW08 08/18/10 5.88 0.043 <2 477 <10.0 <2.00 5.32 0.38 0.807

MW09 08/18/10 0.021 <0.002 <2 304 14.7 <2.00 5.90 0.30 0.601

MW12 08/18/10 0.092 0.003 <2 557 <10.0 <2.00 4.63 0.25 1.028

MW13 08/18/10 0.190 0.002 <2 397 <10.0 <2.00 5.42 0.25 0.667

MW21 08/18/10 0.018 0.002 <2 389 10.8 3.16 6.58 0.37 0.785

MW25                08/18/10 0.014 <0.002 <2 357 <10.0 <2.00 5.34 0.20 0.629

EPA National Drinking Water Regulations8 10a 1a 0a 500b NE NE 6.5‐8.5b NE NE

NOTES:

Red denotes concentration exceeds EPA National Drinking Water Regulations MCL.          

Samples analyzed by AmTest, Inc.,  Aquatic Research Incorporated, and Anatek Labs, Inc. < = not detected at concentration exceeding the laboratory reporting limit
1Analyzed by Method SM 184500N03F. BOD = biological oxygen demand
2Analyzed by EPA 353.2. CFR = U.S. Code of Federal Regulations
3Analyzed by Method SM 9221E. COD = chemical oxygen demand
4Analyzed by Method SM 18 2540C. EPA = U.S. Environmental Protection Agency
5Analyzed by Method SM 18 5220D. MCL = EPA Maximum Cleanup Level
6Analyzed by Method SM 5210B. mg/L = milligrams per liter
7Values obtained using a Horiba or YSI water quality meter. MPN/100mL = most probable number per 100 milliliters

mS/cm = milliSiemens per centimeter

NE = not established

TDS = total dissolved solids

SM = standard method

Well ID Date Collected

Analytical Results

aMCLs for contaminants listed under EPA's National Primary Drinking Water Regulations, Title 40, Chapter 1, Part 141 

of the CFR. Revised July 1, 2002.

bMCLs for contaminants listed under EPA's National Secondary Drinking Water Regulations, Title 40, Chapter 1, Part 

143 of the CFR. Revised July 1, 2002.
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Table 3

Summary of Groundwater Analytical Results for Natural Attenuation Parameters

North Colfax Petroleum Contamination Site

 Colfax, Washington

Sulfate1 

(mg/L)

Sulfide2 

(mg/L)

Total 

Iron3

(mg/L)

Ferrous 

Iron4  

(mg/L)

Ferric 

Iron5  

(mg/L)

Manganese6

(mg/L)

Nitrate7  

(mg/L)

Nitrite8 

(mg/L)

TKN9 

(mg/L)

Total 

Phosphorous10 

(mg/L)

Alkalinity11 

(mg CaCO3/L)

Dissolved 

Methane12 

(mg/L) pH

Specific 

Conductivity 

(µs/cm) 

Dissolved 

Oxygen

(mg/L)

ORP

(mV) 

MW02 08/18/10 13.2 <0.05 17.7 0.01 17.7 5.97 0.015 <0.002 0.682 0.892 259 ‐‐ 5.63 0.950 0.43 ‐94

11/17/10 16.4 <0.05 5 3.2 2 4.42 0.024 <0.002 1.02 1.58 190 0.268 6.38 0.557 1.10 ‐106

02/16/11 26 <0.1a 1.51 <0.01 <1.51 0.676 2.38 <0.05 0.570 0.151 230 0.0063 6.66 0.611 1.08 67

05/19/11 <0.5 <0.1 0.774 0.06 0.71 0.801 <0.3 <0.3 0.215 0.051 160 <0.00500 6.39 0.5338 1.73 108

MW03 11/18/10 15.1 <0.05 7 2 5 6.13 0.02 <0.002 0.995 1.12 240 0.153 6.01 0.636 0.97 ‐69

02/17/11 13 <0.1a 12.3 0.08 12.2 6.98 0.120 <0.05 0.903 0.682 240 0.064 6.81 0.613 0.39 ‐36

05/18/11 10 <0.1 13.5 6.12 7.4 7.71 0.39 <0.3 0.325 0.699 240 0.031 6.80 0.8298 0.50 ‐60

MW07 11/18/10 9.49 <0.05 7.6 1.4 6.2 4.24 0.060 0.005 1.17 0.972 260 0.109 5.75 0.297 3.69 ‐31

02/15/11 16 <0.1a 24.0 0.06 23.9 5.39 <0.05 <0.05 1.08 0.950 290 0.065 7.42 0.528 0.68 ‐61

05/18/11 9.6 <0.1 24.3 9.92 14.4 5.24 0.558 <0.3 0.431 1.24 290 0.032 7.04 0.8504 0.52 ‐121

MW12 08/18/10 25.7 <0.05 4.03 0.03 4.00 8.85 0.092 0.003 0.451 0.202 415 ‐‐ 6.67 0.971 0.25 57.2

11/17/10 26.1 <0.05 3.8 2.9 1.1 12.9 0.120 0.002 0.891 0.182 310 <0.005 6.28 0.094 0.82 ‐18

02/16/11 20 <0.1a 2.00 0.02 1.98 6.41 0.726 <0.05 1.00 0.166 310 <0.0013 6.52 0.863 1.29 143

05/18/11 22 <0.1 3.02 1.28 1.74 8.24 0.63 <0.3 0.279 0.06 360 <0.00500 7.00 1.026 0.81 ‐12

MW13 08/18/10 5.03 <0.05 10.1 0.03 10.1 2.00 0.190 0.002 0.439 0.208 311 ‐‐ 6.78 0.713 0.25 ‐21.5

11/17/10 7.50 <0.05 4.5 2.3 2.2 2.22 0.882 0.004 0.764 0.205 260 0.176 6.11 0.720 0.92 5

02/16/11 8.9 <0.1a 3.13 0.02 3.11 1.10 1.76 <0.05 0.704 0.167 190 0.032 6.48 0.486 0.82 76

05/18/11 8.2 <0.1 3.68 0.34 3.34 0.706 2.1 <0.3 0.273 0.237 190 0.0305 6.80 0.5973 0.84 36

MW25               08/18/10 8.50 <0.05 1.17 0.13 1.04 8.00 0.014 <0.002 0.664 0.425 369 ‐‐ 6.91 0.620 0.20 8.3

11/17/10 6.81 <0.05 0.2 0.0 0.2 7.81 0.688 0.003 1.01 0.222 190 0.091 6.01 0.591 0.73 32

02/15/11 3.9 <0.1a 1.35 0.03 1.32 8.86 <0.05 <0.05 1.10 0.287 240 0.180 6.86 0.591 0.57 55

05/19/11 6.9 <0.1 2.48 1.7 0.8 9.01 <0.3 <0.3 0.478 0.35 230 0.0827 6.63 0.7008 0.63 47

MW26 08/19/10 11.8 <0.05 16.0 0.09 15.9 5.87 0.031 0.002 0.774 1.24 352 ‐‐ 5.72 0.999 0.36 ‐127

11/17/10 10.6 <0.05 10 4 6 4.94 0.016 <0.002 1.31 1.32 320 0.164 6.60 0.791 0.66 ‐101

02/16/11 11 <0.1a 20.4 0.03 20.4 4.42 <0.05 <0.05 1.60 1.00 280 0.082 7.12 0.751 0.25 ‐33

05/17/11 13 <0.1 17.8 7.68 10.1 4.92 <0.3 <0.3 0.511 0.934 280 0.044 7.12 0.8448 0.46 ‐120

CMW05 08/18/10 22.4 <0.05 9.39 0.07 9.32 5.10 0.017 <0.002 0.280 1.55 449 ‐‐ 7.06 0.972 0.16 ‐90.8

11/17/10 19.8 <0.05 6.5 4.6 1.9 3.44 0.015 <0.002 0.756 0.799 420 0.030 6.55 0.936 0.68 ‐86

02/17/11 20 <0.1a 5.25 0.01 5.24 2.74 <0.05 <0.05 <0.1 0.388 350 0.0046 6.93 0.687 0.57 ‐18

05/17/11 19 <0.1 7.56 5.26 2.30 3.44 0.312 <0.3 0.284 0.669 310 0.00842 7.24 0.9443 0.46 ‐63

NOTES:

Samples analyzed by AmTest, Inc., of Kirkland, Washington; Aquatic Research Inc.; and/or Fremont Analytical of Seattle, Washington. ‐‐ not analyzed
1Analyzed by Method SM184500SO4E. < = not detected at concentration exceeding the laboratory reporting limit
2Analyzed by EPA Method 376.1 or EPA 300.0. > = concentration exceeded maximum detection limit. Reported result is an estimate
3Analyzed by EPA Method 200.7 or 200.8 and/or in the field by SoundEarth personnel using Hach® Total Iron Kit, FerroVer Method 8008. µs/cm = microSeimens per centimeter

EPA = U.S. Environmental Protection Agency

mg/L = milligrams per liter
5Ferric iron = Total iron–Ferrous iron. mgCaCO3/L= milligrams of calcium carbonate per liter
6Analyzed by EPA Method 200.7 or 200.8.  mV = millivolts
7Analyzed  by Method SM184500N03F or EPA 300.0. ORP = oxidation‐reduction potential
8Analyzed by EPA Method 353.2 or 300.0. SM = standard method
9Analyzed by EPA Method 351.1 or 351.2. SoundEarth = SoundEarth Strategies, Inc.
10Analyzed by EPA Method 365.1 or SM 4500‐PE. TKN = total Kjeldahl nitrogen
11Analyzed by Method SM18 2320B.
12Analyzed by EPA Method RSK‐175.
13Parameter measured in the field by SoundEarth personnel using down‐hole water quality meter.
14Analyzed by Method SM18 2540C.
15Analyzed by Method SM18 5220D.
16Analyzed by Method SM18 5210B.
aConcentration reported as hydrogen sulfide.

Groundwater Quality Parameters13

Date CollectedWell ID

Analytical Results

4Analyzed by Method SM 3500, with exception of samples collected on November 17 and 18, 2010, which were analyzed in the field by SoundEarth 

personnel using Hach® Ferrous Iron Kit, 1‐10 Phenanthroline Method 8146.
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Chart 1

Concentrations of ORPH in Groundwater from Monitoring Well MW26:

Observed and Predicted

North Colfax Petroleum Contamination Site

Colfax, Washington

y = ‐0.3509x + 14954

200

300

400

500

600

700

800

900

C
o
n
ce
n
tr
at
io
n
s 
o
f 
O
R
P
H
 (
in
 m

ic
ro
gr
am

s 
p
e
r 
Li
te
r)

Projected Date for ORPH
concentrations to attenuate:

October 5, 2012

P:\0592 North Colfax Group\Technical\Tables\2010RIA\0592_2011RIA_ORPH_Regression_F 1 of 1

0

100

12/18/2008 7/6/2009 1/22/2010 8/10/2010 2/26/2011 9/14/2011 4/1/2012 10/18/2012 5/6/2013

ORPH Concentrations in MW26 Linear (Site‐Averaged Regression for ORPH)

Approach: Concentrations of ORPH in groundwater collected from monitoring wells MW01, MW09, MW17, MW18, MW25, MW26, MW32, and CMW03 were  plotted on independent charts. The dataset 
for each monitoring well included the first instance of detected ORPH concentrations in a groundwater sample collected since January 2007, as well as any subsequent results from that well.  When ORPH 
results were reported below the laboratory detection limit, half the detection limit was used as the resultant concentration. Using this data, a regression line was calculated and plotted for each monitoring 
well's dataset. Using the slopes from each regression line, an average slope was calculated and used in a y‐intercept line equation. This equation was then plotted on the chart for concentrations of ORPH in 
groundwater from monitoring well MW26. The highest concentration of ORPH (830 micrograms per liter) was used as the starting concentration/time and was used to predict the duration of time until 
concentrations of ORPH attenuated to below MTCA Method A Cleanup level of 500 micrograms per liter.
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Logged by:

Date Started:

Surface Conditions:
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Well Location E/W:

Reviewed by:
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DetailG
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Sample

ID

In
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(f
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t b
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)
LOG

BORING

Site Address:

ConstructionLithologic DescriptionPID (ppmv)

Time of Drilling

Water Depth

After Completion
feet bgs

Water Depth At

feet bgs

lbs

feet bgs

feet bgs

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.:

Well/Auger Diameter:

1 of 1

inches Notes/Comments:

Page:

0

5

10

15

SP18

Colfax, Washington

North Main St & East Tyler St

8/16/2010

CCC

--

Asphalt

20' East of MW09

8/16/2010

DMM

NCPC Site

0592-001

10.5

9.5

--

--

--

--

--

--

--

--

ESN

13

--

--

Push-Probe

--

SP18-4-5

SP18-6-7

SP18-9-10

SP18-12-13

2.8

1.7

0.2

1.1

60

66

60

150

FILL

ML

SP

GP

FILL: Asphalt, brick remnants, and
brown/black/red mottled silt with fine-grained
sand, no hydrocarbon odor.

Damp, SILT, with trace fine sand, dark brown, no
hydrocarbon odor (95-5-0).

Wet, silty fine to coarse SAND, brown, no
hydrocarbon odor (15-85-0).

Wet, GRAVEL, with coarse sand, gray-
brown/black, no hydrocarbon odor (0-10-90).

Refusal at 13' bgs. Boring backfilled with ~1/2
bag of hydrated bentonite chips.
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Sample
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)
LOG

BORING

Site Address:

ConstructionLithologic DescriptionPID (ppmv)

Time of Drilling

Water Depth

After Completion
feet bgs

Water Depth At

feet bgs

lbs

feet bgs

feet bgs

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.:

Well/Auger Diameter:

1 of 1

inches Notes/Comments:

Page:

0

5

10

15

SP19

Colfax, Washington

North Main St & East Tyler St

8/16/2010

CCC

--

Gravel

30' North of MW09

8/16/2010

DMM

NCPC Site

0592-001

8

9

--

--

--

--

--

--

--

--

ESN

11

--

--

Push-Probe

--

SP19-3-4

SP19-5-6

SP19-7-8

SP19-10-11

2.6

1.9

1.8

3.9

40

88

66

FILL

ML

ML

GM

GP

FILL: Asphalt/sand/silt mottled black/brown/red,
no hydrocarbon odor.

Damp to moist, SILT, with fine sand, brown to
dark brown, no hydrocarbon odor (85-15-0).

Moist to wet, SILT, with fine sand, brown, no
hydrocarbon odor (80-20-0).

Gradational: Moist to wet, gravelly SILT,
brown/gray mottled, no hydrocarbon odor (55-10-
35).

Moist to wet, sandy GRAVEL, coarse sand, dark
gray, no hydrocarbon odor (0-15-85).

Refusal at 11' bgs. Boring backfilled with ~1/2
bag of hydrated bentonite chips.
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Groundwater Purge and Sample Forms for Third Quarter 2010 
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Groundwater Purge and Sample Forms for Fourth Quarter 2010 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
August 30, 2010 
 
 
 
Ryan Bixby, Project Manager 
Sound Environmental Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Bixby: 
 
Included are the results from the testing of material submitted on August 18, 2010 
from the NCPC_0592-001_20100818, F&BI 008196 project.  There are 3 pages included 
in this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: Chuck Cacek 
SOU0830R.DOC  



FRIEDMAN & BRUYA, INC. 
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ENVIRONMENTAL CHEMISTS 
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CASE NARRATIVE 
This case narrative encompasses samples received on August 18, 2010 by Friedman & 
Bruya, Inc. from the Sound Environmental Strategies NCPC_0592-001_20100818, 
F&BI 008196  project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Sound Environmental Strategies 
008196-01 SP18-4-5 
008196-02 SP18-6-7 
008196-03 SP18-9-10 
008196-04 SP18-12-13 
008196-05 SP19-3-4 
008196-06 SP19-5-6 
008196-07 SP19-7-8 
008196-08 SP19-10-11 
 
 
 
All quality control requirements were acceptable. 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 2

 
Date of Report:  08/30/10 
Date Received:  08/18/10 
Project:  NCPC_0592-001_20100818, F&BI 008196  
Date Extracted:  08/23/10 
Date Analyzed:  08/24/10 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR GASOLINE, DIESEL AND HEAVY OIL BY NWTPH-HCID  

Results Reported as Not Detected (ND) or Detected (D) 
 

THE DATA PROVIDED BELOW WAS PERFORMED PER THE GUIDELINES ESTABLISHED BY THE 
WASHINGTON DEPARTMENT OF ECOLOGY AND WERE NOT DESIGNED TO PROVIDE 

INFORMATION WITHGARDS TO THE ACTUAL IDENTIFICATION OF ANY MATERIAL PRESENT 
    Surrogate 
Sample ID Gasoline Diesel Heavy Oil (% Recovery) 
Laboratory ID    (Limit 53-144) 
 
SP18-4-5 ND ND ND 97 
008196-01 
 

SP18-9-10 ND ND ND 100 
008196-03 
 

SP19-3-4 ND ND ND 98 
008196-05 
 

SP19-7-8 ND ND ND 100 
008196-07 
 
 
Method Blank ND ND ND 100 
00-1312 MB  
 
ND - Material not detected at or above 20 mg/kg gas, 50 mg/kg diesel and 250 mg/kg heavy oil. 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3

 

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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Groundwater Analytical Results Third Quarter 2010 
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Am Test Inc. #008234    
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Aquatic Research Incorporated #FBI007‐04   



AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715       FAX: (206) 632-2417

CASE FILE NUMBER: FBI007-04 PAGE 1
REPORT DATE: 09/07/10
DATE SAMPLED: 08/18,19/10 DATE RECEIVED: 08/20/10
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM FRIEDMAN & BRUYA, INC. / PROJECT NO. 008234

CASE NARRATIVE

SAMPLE DATA
ALKALINITY SULFATE SULFIDE TOTAL-P TKN

SAMPLE ID (mgCaCO3/l) (mg/L) (mg/L) (mg/L) (mg/L)
MW02-20100818 259 13.2 <0.05 0.892 0.682
MW12-20100818 415 25.7 <0.05 0.202 0.451
MW13-20100818 311 5.03 <0.05 0.208 0.439
MW25-20100818 369 8.50 <0.05 0.425 0.664
MW26-20100818 352 11.8 <0.05 1.24 0.774

CWW05-20100818 449 22.4 <0.05 1.55 0.280

TDS NITRATE NITRITE COD BOD5
SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

MW02-20100818 365 0.015 <0.002 <10.0 4.90
MW05-20100818 412 0.065 0.006 <10.0 2.66
MW08-20100818 477 5.88 0.043 <10.0 <2.00
MW09-20100818 304 0.021 <0.002 14.7 <2.00
MW12-20100818 557 0.092 0.003 <10.0 <2.00
MW13-20100818 397 0.190 0.002 <10.0 <2.00
MW21-20100818 389 0.018 0.002 10.8 3.16
MW25-20100818 357 0.014 <0.002 <10.0 <2.00
MW26-20100818 0.031 0.002

CWW05-20100818 0.017 <0.002

Ten water samples were received by the laboratory in good condition and analyzed according to the chain of custody.  No difficulties were encountered in the preparation or 
analysis of these samples.  Sample data follows while QA/QC data is contained on subsequent pages.  



AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715       FAX: (206) 632-2417

CASE FILE NUMBER: FBI007-04 PAGE 2
REPORT DATE: 09/07/10
DATE SAMPLED: 08/18,19/10 DATE RECEIVED: 08/20/10
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM FRIEDMAN & BRUYA, INC. / PROJECT NO. 008234

QA/QC DATA

QC PARAMETER ALKALINITY SULFATE SULFIDE TOTAL-P TKN
(mgCaCO3/l) (mg/L) (mg/L) (mg/L) (mg/L)

METHOD SM18 2320B SM184500SO4E EPA 376.1 EPA 365.1 EPA 351.1
DATE ANALYZED 08/30/10 08/25/10 08/25/10 08/27/10 08/27/10
DETECTION LIMIT 1.00 1.00 0.05 0.002 0.200

DUPLICATE 

SAMPLE ID BATCH CWW05-20100818 CWW05-20100818 CWW05-20100818 CWW05-20100818
ORIGINAL 77.6 22.4 <0.05 1.55 0.280

DUPLICATE 76.0 22.8 <0.05 1.54 0.282
RPD 2.12% 1.51% NC 0.31% 0.65%

SPIKE SAMPLE 

SAMPLE ID CWW05-20100818 CWW05-20100818 CWW05-20100818
ORIGINAL 22.4 1.55 0.280

SPIKED SAMPLE 32.7 1.60 2.27
SPIKE ADDED 10.0 0.050 2.00
% RECOVERY NA 102.20% NA 104.80% 99.54%

QC CHECK 

FOUND 98.1 10.2 0.089 5.43
TRUE 100 10.0 0.090 5.79

% RECOVERY 98.10% 101.94% NA 98.63% 93.84%

BLANK NA <1.00 <0.05 <0.002 <0.200

RPD = RELATIVE PERCENT DIFFERENCE.
NA = NOT APPLICABLE OR NOT AVAILABLE.
NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.



AQUATIC RESEARCH INCORPORATED
LABORATORY & CONSULTING SERVICES

3927 AURORA AVENUE NORTH, SEATTLE, WA 98103
PHONE: (206) 632-2715       FAX: (206) 632-2417

CASE FILE NUMBER: FBI007-04 PAGE 3
REPORT DATE: 09/07/10
DATE SAMPLED: 08/18,19/10 DATE RECEIVED: 08/20/10
FINAL REPORT, LABORATORY ANALYSIS OF SELECTED PARAMETERS ON WATER
SAMPLES FROM FRIEDMAN & BRUYA, INC. / PROJECT NO. 008234

QA/QC DATA

QC PARAMETER TDS NITRATE NITRITE COD BOD5
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

METHOD SM18 2540C SM184500N03F EPA 353.2 SM18 5220D SM 5210B
DATE ANALYZED 08/25/10 08/20/10 08/20/10 09/07/10 08/20/10
DETECTION LIMIT 5.0 0.010 0.002 10.0 2.00

DUPLICATE 

SAMPLE ID MW25-20100818 CWW05-20100818 CWW05-20100818 BATCH MW25-20100818
ORIGINAL 357 0.017 <0.002 81.5 <2.00

DUPLICATE 354 0.017 <0.002 77.4 <2.00
RPD 0.84% 0.81% NC 5.16% NC

SPIKE SAMPLE 

SAMPLE ID CWW05-20100818 CWW05-20100818 BATCH
ORIGINAL 0.017 <0.002 81.5

SPIKED SAMPLE 0.210 0.040 135
SPIKE ADDED 0.200 0.040 50.0
% RECOVERY NA 96.57% 100.00% 107.37% NA

QC CHECK 

FOUND 0.405 0.040 94.9 4.23
TRUE 0.408 0.040 100 4.62

% RECOVERY NA 99.33% 100.00% 94.87% 91.56%

BLANK <5.0 <0.010 <0.002 <10.0 <2.00

RPD = RELATIVE PERCENT DIFFERENCE.
NA = NOT APPLICABLE OR NOT AVAILABLE.
NC = NOT CALCULABLE DUE TO ONE OR MORE VALUES BEING BELOW THE DETECTION LIMIT.
OR = RECOVERY NOT CALCULABLE DUE TO SPIKE SAMPLE OUT OF RANGE OR SPIKE TOO LOW RELATIVE TO SAMPLE CONCENTRATION.

SUBMITTED BY:

Steven Lazoff
Laboratory Director
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Groundwater Analytical Results Fourth Quarter 2010 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
March 9, 2011 
 
 
 
Chuck Cacek, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Cacek: 
 
Included are the results from the testing of material submitted on February 17, 2011 
from the NCPC_0592-001_20110217, F&BI 102185 project.  There is 1 page included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: Ryan Bixby 
SOU0309R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on February 17, 2011 by Friedman 
& Bruya, Inc. from the SoundEarth Strategies NCPC_0592-001_20110217, F&BI 
102185 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
102185-01 MW25-20110215 
102185-02 MW07-20110215 
102185-03 MW12-20110216 
102185-04 MW26-20110216 
 
 
 
The samples were sent to Amtest for nitrate, nitrite, total iron, and ferrous iron 
analyses.  The report is enclosed. 
 
All quality control requirements were acceptable. 
 



Am Test Inc.
13600 NE 126TH PL
Suite C
Kirkland, WA 98034
(425) 885-1664
www.amtestlab.com

Professional
Analytical
Services

ANALYSIS REPORT

Friedman & Bruya, Inc. Date Received: 02/17/11
3012 16th Avenue West Date Reported:  3/ 7/11
Seattle, WA  98119-2029
Attention:  Michael Erdahl
Project #: 102185
PO Number: A-871
All results reported on an as received basis.

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A002154
Client Identification MW25-20110215
Sampling Date 02/15/11, 15:47

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 0.03 mg/l 0.01 SM 3500  NLN 02/23/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.05 mg/l 0.050 EPA 300.0  MO 02/17/11
Nitrate < 0.05 mg/l 0.050 EPA 300.0  MO 02/17/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 1.35 mg/l 0.005 EPA 200.7  HL 02/25/11

http://www.amtestlab.com
Professional


Friedman & Bruya, Inc.
Project Name:
AmTest ID: 11-A002155

Page 2

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A002155
Client Identification MW07-20110215
Sampling Date 02/15/11, 17:55

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 0.06 mg/l 0.01 SM 3500  NLN 02/23/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.05 mg/l 0.050 EPA 300.0  MO 02/17/11
Nitrate < 0.05 mg/l 0.050 EPA 300.0  MO 02/17/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 24.0 mg/l 0.005 EPA 200.7  HL 02/25/11



Friedman & Bruya, Inc.
Project Name:
AmTest ID: 11-A002156

Page 3

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A002156
Client Identification MW12-20110216
Sampling Date 02/10/11, 09:56

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 0.02 mg/l 0.01 SM 3500  NLN 02/23/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.05 mg/l 0.050 EPA 300.0  MO 02/17/11
Nitrate 0.726 mg/l 0.050 EPA 300.0  MO 02/17/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 2.00 mg/l 0.005 EPA 200.7  HL 02/25/11



Friedman & Bruya, Inc.
Project Name:
AmTest ID: 11-A002157

Page 4

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A002157
Client Identification MW26-20110216
Sampling Date 02/10/11, 11:45

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 0.03 mg/l 0.01 SM 3500  NLN 02/23/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.05 mg/l 0.050 EPA 300.0  MO 02/17/11
Nitrate < 0.05 mg/l 0.050 EPA 300.0  MO 02/17/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 20.4 mg/l 0.005 EPA 200.7  HL 02/25/11

                                                                                                                  _________________________________
                                                                                                                  Aaron W. Young
                                                                                                                  Laboratory Manager



Am Test Inc.
13600 NE 126th PL
Suite C
Kirkland, WA, 98034
(425) 885-1664
www.amtestlab.com

Professional
Analytical
Services

QC Summary for sample numbers: 11-A002154 to 11-A002157

DUPLICATES
 SAMPLE #  ANALYTE  UNITS  SAMPLE VALUE  DUP VALUE  RPD
 11-A002157  Nitrate  mg/l  < 0.05  < 0.05
 11-A002157  Nitrite  mg/l  < 0.05  < 0.05
 11-A002157  Ferrous Iron  mg/l  0.03  0.03  0.00

MATRIX SPIKES
 SAMPLE #  ANALYTE  UNITS  SAMPLE VALUE  SMPL+ SPK  SPK AMT  RECOVERY
 11-A002157  Nitrate  mg/l  < 0.05  0.558  0.500  111.60 %
 11-A002157  Nitrite  mg/l  < 0.05  0.450  0.500  90.00 %
 11-A002402  Ferrous Iron  mg/l  0.08  1.09  1.00  101.00 %

STANDARD REFERENCE MATERIALS
 ANALYTE  UNITS  TRUE VALUE  MEASURED VALUE  RECOVERY
 Nitrate  mg/l  0.500  0.527  105. %
 Nitrite  mg/l  0.500  0.490  98.0 %
 Iron  mg/l  4.00  4.12  103. %
 Ferrous Iron  mg/l  1.00  0.83  83.0 %
 Ferrous Iron  mg/l  1.00  0.83  83.0 %

BLANKS
 ANALYTE  UNITS  RESULT
 Nitrate  mg/l  < 0.05
 Nitrite  mg/l  < 0.05
 Iron  mg/l  < 0.005
 Ferrous Iron  mg/l  < 0.01
 Ferrous Iron  mg/l  < 0.01

http://www.amtestlab.com
Professional
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
March 14, 2011 
 
 
 
Chuck Cacek, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Cacek: 
 
Included are the results from the testing of material submitted on February 18, 2011 
from the NCPC_0592-001_20110218, F&BI 102210 project.  There is 1 page included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: Ryan Bixby 
SOU0314R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1

 
CASE NARRATIVE 
This case narrative encompasses samples received on February 18, 2011 by Friedman 
& Bruya, Inc. from the SoundEarth Strategies NCPC_0592-001_20110218, F&BI 
102210 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
102210-01 MW25-20110215 
102210-02 MW07-20110215 
102210-03 MW12-20110216 
102210-04 MW26-20110216 
102210-05 MW13-20110216 
102210-06 MW02-20110216 
102210-07 MW03-20110217 
102210-08 CMW05-20110217 
102210-09 MW25-20110217 

 
 

Samples MW25-20110215, MW07-20110215, MW12-20110216, MW26-20110216, 
MW13-20110216, MW02-20110216, MW03-20110217, CMW05-20110217, and MW25-
20110217 were sent to Amtest for sulfate, sulfide, total kjedahl nitrogen, phosphorus, 
alkalinity, ferrous iron, total iron, manganese, nitrate, and nitrite analyses.  In 
addition, the same samples were sent to Fremont Analytical for dissolved methane 
analysis.  Review of the enclosed reports indicates that all quality assurance were 
acceptable.   
 
All quality control requirements were acceptable. 
 



Am Test Inc.
13600 NE 126TH PL
Suite C
Kirkland, WA 98034
(425) 885-1664

Professional
Analytical
Services

Mar 11 2011
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 project.

The following is a cross correlation of client and laboratory identifications for your convenience.

CLIENT ID MATRIX AMTEST ID TEST
MW25-20110215 Water 11-A002396 MIN, NUT, CONV, MET, Methane
MW07-20110215 Water 11-A002397 MIN, NUT, CONV, MET, Methane
MW12-20110216 Water 11-A002398 MIN, NUT, CONV, MET, Methane
MW26-20110216 Water 11-A002399 MIN, NUT, CONV, MET, Methane
MW13-20110216 Water 11-A002400 MIN, NUT, CONV, MET, Methane
MW02-20110216 Water 11-A002401 MIN, NUT, CONV, MET, Methane
MW03-20110217 Water 11-A002402 MIN, NUT, CONV, MET, Methane
CMW05-20110217 Water 11-A002403 MIN, NUT, CONV, MET, Methane
MW25-20110217 Water 11-A002404 CONV, MIN

Your samples were received on Friday, February 18, 2011. 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 #:  102210
PO Number:  A-871

BACT = Bacteriological
CONV = Conventionals

MET = Metals
ORG = Organics

NUT=Nutrients
DEM=Demand

MIN=Minerals
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
June 2, 2011 
 
 
 
Chuck Cacek, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Cacek: 
 
Included are the results from the testing of material submitted on May 19, 2011 from 
the NCPC_0592_20110519, F&BI 105250 project.  There is 1 page included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  
If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: Ryan Bixby 
SOU0602R.DOC 



FRIEDMAN & BRUYA, INC. 
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CASE NARRATIVE 
This case narrative encompasses samples received on May 19, 2011 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies NCPC_0592_20110519, F&BI 105250 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
105250-01 CMW05-20110517 
105250-02 MW26-20110517 
105250-03 MW13-20110518 
105250-04 MW12-20110518 
105250-05 MW03-20110518 
105250-06 MW07-20110518 
105250-07 MW25-20110519 
105250-08 MW02-20110519 
 
 
 
Samples CMW05-20110517, MW26-20110517, MW13-20110518, MW12-20110518, 
MW03-20110518, MW07-20110518, MW25-20110519, and MW02-20110519 were sent 
to Amtest for sulfate, sulfide, total kjedahl nitrogen, phosphorus, alkalinity, ferrous 
iron, total iron, manganese, nitrate, and nitrite analyses.  Samples MW25-20110519, 
and MW02-20110519 were also submitted to Amtest for nitrate, nitrite, ferrous iron, 
and total iron analyses. 
 
In addition, the same samples were sent to Fremont Analytical for dissolved methane 
analysis.  The reports are enclosed.   
 
 



Am Test Inc.
13600 NE 126TH PL
Suite C
Kirkland, WA 98034
(425) 885-1664

Professional
Analytical
Services

Jun  1 2011
Friedman & Bruya, Inc.
3012 16th Avenue West
Seattle, WA  98119-2029

Enclosed please find the analytical data for your 105250 project.

The following is a cross correlation of client and laboratory identifications for your convenience.

CLIENT ID MATRIX AMTEST ID TEST
CMW05-20110517 Water 11-A007261 MIN, NUT, CONV, MET
MW26-20110517 Water 11-A007262 MIN, NUT, CONV, MET
MW13-20110518 Water 11-A007263 MIN, NUT, CONV, MET
MW12-20110518 Water 11-A007264 MIN, NUT, CONV, MET
MW03-20110518 Water 11-A007265 MIN, NUT, CONV, MET
MW07-20110518 Water 11-A007266 MIN, NUT, CONV, MET
MW25-20110519 Water 11-A007267 MIN, NUT, CONV, MET
MW02-20110519 Water 11-A007268 MIN, NUT, CONV, MET

Your samples were received on Friday, May 20, 2011. 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 #:  B-137
PO Number:  B-137

BACT = Bacteriological
CONV = Conventionals

MET = Metals
ORG = Organics

NUT=Nutrients
DEM=Demand

MIN=Minerals

























May 26, 2011

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 105250
Lab ID: 1105100

3012 16th Ave. W.
Seattle, Washington 98119

2930 Westlake Ave N Suite 100
Seattle,  WA 98109
T: (206) 352-3790
F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 8 sample(s) on 5/20/2011 for the analyses presented in the 
following report.

Michael Dee

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Sr. Chemist / Principal

Dissolved Gases by RSK-175

www.fremontanalytical.com        
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05/26/2011Date:

Project: 105250
CLIENT: Friedman & Bruya

Lab Order: 1105100

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1105100-001 CMW05-20110517 05/17/2011 11:15 AM 05/20/2011 1:25 PM
1105100-002 MW26-20110517 05/17/2011 1:10 PM 05/20/2011 1:25 PM
1105100-003 MW13-20110518 05/18/2011 10:30 AM 05/20/2011 1:25 PM
1105100-004 MW12-20110518 05/18/2011 12:08 PM 05/20/2011 1:25 PM
1105100-005 MW03-20110518 05/18/2011 1:33 PM 05/20/2011 1:25 PM
1105100-006 MW07-20110518 05/18/2011 2:30 PM 05/20/2011 1:25 PM
1105100-007 MW25-20110519 05/19/2011 10:20 AM 05/20/2011 1:25 PM
1105100-008 MW02-20110519 05/19/2011 11:57 AM 05/20/2011 1:25 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned
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Project: 105250
CLIENT: Friedman & Bruya

5/26/2011

Case Narrative
1105100

Date:
WO#:

I. SAMPLE RECEIPT:
All samples were received intact.  

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on 
the analytical report ("mg/kg-dry" or "ug/kg-dry").

The validity of the analytical procedures for which data is reported in this analytical report is determined 
by the Laboratory Control Sample (LCS) and the Method Blank (MB).  The LCS and the MB are 
processed with the samples to ensure method criteria are achieved throughout the entire analytical 
process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.
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Project: 105250

Client Sample ID: CMW05-20110517

Collection Date: 5/17/2011 11:15:00 AM

Matrix: Groundwater

Client: Friedman & Bruya

Lab ID: 1105100-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

5/26/2011
1105100

Date Reported:
WO#:

Dissolved Gases by RSK-175 Analyst: MD

Methane 5/24/20110.00500 mg/L 10.00842

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 105250

Client Sample ID: MW26-20110517

Collection Date: 5/17/2011 1:10:00 PM

Matrix: Groundwater

Client: Friedman & Bruya

Lab ID: 1105100-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

5/26/2011
1105100

Date Reported:
WO#:

Dissolved Gases by RSK-175 Analyst: MD

Methane 5/24/20110.00500 mg/L 10.0440

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 105250

Client Sample ID: MW13-20110518

Collection Date: 5/18/2011 10:30:00 AM

Matrix: Groundwater

Client: Friedman & Bruya

Lab ID: 1105100-003

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

5/26/2011
1105100

Date Reported:
WO#:

Dissolved Gases by RSK-175 Analyst: MD

Methane 5/24/20110.00500 mg/L 10.0305

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 105250

Client Sample ID: MW12-20110518

Collection Date: 5/18/2011 12:08:00 PM

Matrix: Groundwater

Client: Friedman & Bruya

Lab ID: 1105100-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

5/26/2011
1105100

Date Reported:
WO#:

Dissolved Gases by RSK-175 Analyst: MD

Methane 5/24/20110.00500 mg/L 1ND

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 105250

Client Sample ID: MW03-20110518

Collection Date: 5/18/2011 1:33:00 PM

Matrix: Groundwater

Client: Friedman & Bruya

Lab ID: 1105100-005

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

5/26/2011
1105100

Date Reported:
WO#:

Dissolved Gases by RSK-175 Analyst: MD

Methane 5/24/20110.00500 mg/L 10.0310

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 105250

Client Sample ID: MW07-20110518

Collection Date: 5/18/2011 2:30:00 PM

Matrix: Groundwater

Client: Friedman & Bruya

Lab ID: 1105100-006

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

5/26/2011
1105100

Date Reported:
WO#:

Dissolved Gases by RSK-175 Analyst: MD

Methane 5/24/20110.00500 mg/L 10.0320

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 105250

Client Sample ID: MW25-20110519

Collection Date: 5/19/2011 10:20:00 AM

Matrix: Groundwater

Client: Friedman & Bruya

Lab ID: 1105100-007

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

5/26/2011
1105100

Date Reported:
WO#:

Dissolved Gases by RSK-175 Analyst: MD

Methane 5/24/20110.00500 mg/L 10.0827

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 105250

Client Sample ID: MW02-20110519

Collection Date: 5/19/2011 11:57:00 AM

Matrix: Groundwater

Client: Friedman & Bruya

Lab ID: 1105100-008

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

5/26/2011
1105100

Date Reported:
WO#:

Dissolved Gases by RSK-175 Analyst: MD

Methane 5/24/20110.00500 mg/L 1ND

Qualifiers:  B Analyte detected in the associated Method Blank D Dilution was required
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not detected at the Reporting Limit

RL Reporting Limit S Spike recovery outside accepted recovery limits
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Project: 105250
CLIENT: Friedman & Bruya
Work Order: 1105100 QC SUMMARY REPORT

Dissolved Gases by RSK-175

5/26/2011Date:

Sample ID: MBLK-100

Batch ID: R984 Analysis Date: 5/24/2011

Prep Date: 5/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 984

SeqNo: 19645

MBLKSampType:

Methane 0.00500ND

Sample ID: LCS 100

Batch ID: R984 Analysis Date: 5/24/2011

Prep Date: 5/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 984

SeqNo: 19647

LCSSampType:

Methane 100.0 116 80 1200.00500 0116

Sample ID: 1105100-001ADUP

Batch ID: R984 Analysis Date: 5/24/2011

Prep Date: 5/24/2011

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: CMW05-20110517

RunNo: 984

SeqNo: 19650

DUPSampType:

Methane 300.00500 0.008420 12.10.00950

Qualifiers:  E Value above quantitation range H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not detected at the Reporting Limit R RPD outside accepted recovery limits RL Reporting Limit

S Spike recovery outside accepted recovery limits

 Page 12 of 13



 P
age 13 of 13



o fx b (r
, o

&
r'l

?&
il

k 
'rr

,W
f"

l5
 lx
lfF

 Iu
lS

ls
lH

l 
F

f'
ll

'l
l g F tN
t

C
A

t B tt o ('

U
2 E

=
t

u
B

r
o

o

B
T

E
X

T
'y

 
E

0
2

lB

rt
lo

"'
,'b

rd
 

\l
i^

.t
l

lr
lit

c\
r:

, 
si

+
cr

lr
:,

.'=
.)

i,
\,

fu
^\

 v,
-

t,
4

a
 F

n o
^3

8
Y

i*
.8

{q
, 

7
>

.)
t

I-
'l

,F t{
t?

:
tv

g
7

-r
.r

'
-

.r
-

?
1

'I
I

v
=

:l
 e

q
t

i
l

J

i
o

e
o 

tr
,

A
g

,
r

z
X '

\
g

\t
rt

b
i6

n
.

a
2

\

9 3 3 t'l a $ T t r\ U \\ \lo ts
a

E D E C
}

,J
t o el o F

f o E G \ -\ \.'

o rt zf
r

E *

o
 t

rA

E
g

F

3l
$f

i
H

'T
T

H
q

 
*{

l

F
 *E

tt 
z-

I 
(-

-

e

F Q F *E a
h

3
8 ra -c r rt

t-
l

! 9 $ fi D E r t .r

* R
-* ,b €

$$
'$

$$
$$

F
F

g
fF

I n rX @ 6 I fr g 9 B o
l

E
I sl$ g

$ r :ntf \t g I {
\ lr

g i t rT S N \

(h o, z E N tr
t

1\
-

( + f
\ 0 r {^ I

-4 Y g = 2 Y

E 3 z 3 r5

-H ,
I

{
C

^ r\
8 r :! E

!L 3

t, .3 =

U B t5

! s
4

d 3 ltl

C
N s 't (t gf $ f, ) l" rf



 

SoundEarth Strategies, Inc. 

Friedman & Bruya, Inc. #105216   



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 

 
 
June 6, 2011 
 
 
Chuck Cacek, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Cacek: 
 
Included are the results from the testing of material submitted on May 18, 2011 from 
the NCPC_0592_20110518, F&BI 105216 project.  There is 1 page included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  
If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: Ryan Bixby 
SOU0606R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1

 
CASE NARRATIVE 
This case narrative encompasses samples received on May 18, 2011 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies NCPC_0592_20110518, F&BI 
105216project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
105216-01 CMW05-20110517 
105216-02 MW26-20110517 
 
 
 
The samples were sent to Amtest for nitrate, nitrite, total iron, and ferrous iron 
analyses.  The report is enclosed. 
 



Am Test Inc.
13600 NE 126TH PL
Suite C
Kirkland, WA 98034
(425) 885-1664
www.amtestlab.com

Professional
Analytical
Services

ANALYSIS REPORT

Friedman & Bruya, Inc. Date Received: 05/18/11
3012 16th Avenue West Date Reported:  6/ 3/11
Seattle, WA  98119-2029
Attention:  Michael Erdahl
Project Name: 105216
Project #: B-121
PO Number: B-121
All results reported on an as received basis.

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A007071
Client Identification CMW05-20110517
Sampling Date 05/17/11, 11:15

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 5.26 mg/l 0.01 SM 3500  KF 05/18/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.3 mg/l 0.050 EPA 300.0  MO 05/27/11
Nitrate 0.312 mg/l 0.050 EPA 300.0  MO 05/27/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 7.56 mg/l 0.005 EPA 200.7  HL 05/20/11

http://www.amtestlab.com
Professional


Friedman & Bruya, Inc.
Project Name: 105216
AmTest ID: 11-A007072

Page 2

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A007072
Client Identification MW26-20110517
Sampling Date 05/17/11, 13:10

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 7.68 mg/l 0.01 SM 3500  KF 05/18/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.3 mg/l 0.050 EPA 300.0  MO 05/27/11
Nitrate < 0.3 mg/l 0.050 EPA 300.0  MO 05/27/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 17.8 mg/l 0.005 EPA 200.7  HL 05/20/11

                                                                                                                  _________________________________
                                                                                                                  Aaron W. Young
                                                                                                                  Laboratory Manager
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SoundEarth Strategies, Inc. 

Friedman & Bruya, Inc. #105237 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 

 
 
June 6, 2011 
 
 
Chuck Cacek, Project Manager 
SoundEarth Strategies 
2811 Fairview Ave. East, Suite 2000 
Seattle, WA  98102 
 
Dear Mr. Cacek: 
 
Included are the results from the testing of material submitted on May 19, 2011 from 
the NCPC_0592_20110519, F&BI 105237 project.  There is 1 page included in this 
report.  Any samples that may remain are currently scheduled for disposal in 30 days.  
If you would like us to return your samples or arrange for long term storage at our 
offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c: Ryan Bixby 
SOU0606R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1

 
CASE NARRATIVE 
This case narrative encompasses samples received on May 19, 2011 by Friedman & 
Bruya, Inc. from the SoundEarth Strategies NCPC_0592_20110519, F&BI 105237 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID SoundEarth Strategies 
105237-01 MW13-20110518 
105237-02 MW12-20110518 
105237-03 MW03-20110518 
105237-04 MW07-20110518 
 
 
 
The samples were sent to Amtest for nitrate, nitrite, total iron, and ferrous iron 
analyses.  The report is enclosed. 
 



Am Test Inc.
13600 NE 126TH PL
Suite C
Kirkland, WA 98034
(425) 885-1664
www.amtestlab.com

Professional
Analytical
Services

ANALYSIS REPORT

Friedman & Bruya, Inc. Date Received: 05/19/11
3012 16th Avenue West Date Reported:  6/ 3/11
Seattle, WA  98119-2029
Attention:  Michael Erdahl
Project Name: 105237
PO Number: B-121
All results reported on an as received basis.

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A007219
Client Identification MW13-20110518
Sampling Date 05/18/11, 10:30

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 0.34 mg/l 0.01 SM 3500  NLN 05/19/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.3 mg/l 0.050 EPA 300.0  MO 06/03/11
Nitrate 2.10 mg/l 0.050 EPA 300.0  MO 06/03/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 3.68 mg/l 0.005 EPA 200.7  HL 05/24/11

http://www.amtestlab.com
Professional


Friedman & Bruya, Inc.
Project Name: 105237
AmTest ID: 11-A007220

Page 2

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A007220
Client Identification MW12-20110518
Sampling Date 05/18/11, 12:08

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 1.28 mg/l 0.01 SM 3500  NLN 05/19/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.3 mg/l 0.050 EPA 300.0  MO 06/03/11
Nitrate 0.630 mg/l 0.050 EPA 300.0  MO 06/03/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 3.02 mg/l 0.005 EPA 200.7  HL 05/24/11



Friedman & Bruya, Inc.
Project Name: 105237
AmTest ID: 11-A007221

Page 3

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A007221
Client Identification MW03-20110518
Sampling Date 05/18/11, 13:33

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 6.12 mg/l 0.01 SM 3500  NLN 05/19/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.3 mg/l 0.050 EPA 300.0  MO 06/03/11
Nitrate 0.390 mg/l 0.050 EPA 300.0  MO 06/03/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 13.5 mg/l 0.005 EPA 200.7  HL 05/24/11



Friedman & Bruya, Inc.
Project Name: 105237
AmTest ID: 11-A007222

Page 4

         _________________________________________________________________________________________________

AMTEST Identification Number 11-A007222
Client Identification MW07-20110518
Sampling Date 05/18/11, 14:30

Conventionals
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Ferrous Iron 9.92 mg/l 0.01 SM 3500  NLN 05/19/11

Nutrients
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Nitrite < 0.3 mg/l 0.050 EPA 300.0  MO 06/03/11
Nitrate 0.558 mg/l 0.050 EPA 300.0  MO 06/03/11

ICP Metals by EPA Method 200.7
PARAMETER RESULT UNITS Q D.L. METHOD ANALYST  DATE
Iron 24.3 mg/l 0.005 EPA 200.7  HL 05/24/11

                                                                                                                  _________________________________
                                                                                                                  Aaron W. Young
                                                                                                                  Laboratory Manager



Am Test Inc.
13600 NE 126th PL
Suite C
Kirkland, WA, 98034
(425) 885-1664
www.amtestlab.com

Professional
Analytical
Services

QC Summary for sample numbers: 11-A007219 to 11-A007222

DUPLICATES
 SAMPLE #  ANALYTE  UNITS  SAMPLE VALUE  DUP VALUE  RPD
 11-A007576  Nitrate  mg/l  0.438  0.400  9.1
 11-A007576  Nitrite  mg/l  < 0.3  < 0.3
 11-A007222  Ferrous Iron  mg/l  9.92  9.92  0.00

MATRIX SPIKES
 SAMPLE #  ANALYTE  UNITS  SAMPLE VALUE  SMPL+ SPK  SPK AMT  RECOVERY
 11-A007576  Nitrate  mg/l  0.438  1.90  1.50  97.47 %
 11-A007576  Nitrite  mg/l  < 0.3  1.86  1.50  124.00 %
 11-A007222  Iron  mg/l  24.3  26.1  2.00  90.00 %
 11-A007222  Iron  mg/l  24.3  26.0  2.00  85.00 %

MATRIX SPIKE DUPLICATES
 SAMPLE #  ANALYTE  UNITS  SAMPLE + SPK  MSD VALUE  RPD
 Spike  Iron  mg/l  26.1  26.0  0.38

STANDARD REFERENCE MATERIALS
 ANALYTE  UNITS  TRUE VALUE  MEASURED VALUE  RECOVERY
 Nitrate  mg/l  1.00  0.984  98.4 %
 Nitrate  mg/l  1.00  1.09  109. %
 Nitrite  mg/l  1.00  1.06  106. %
 Nitrite  mg/l  1.00  0.910  91.0 %
 Iron  mg/l  4.00  3.96  99.0 %
 Ferrous Iron  mg/l  1.00  0.84  84.0 %

BLANKS
 ANALYTE  UNITS  RESULT
 Nitrate  mg/l  < 0.05
 Nitrate  mg/l  < 0.05
 Nitrite  mg/l  < 0.05
 Nitrite  mg/l  < 0.05
 Iron  mg/l  < 0.005
 Ferrous Iron  mg/l  < 0.01

http://www.amtestlab.com
Professional


Am Test Inc.
13600 NE 126th PL
Suite C
Kirkland, WA, 98034
(425) 885-1664
www.amtestlab.com

Professional
Analytical
Services

QC Summary for sample numbers: 11-A007071 to 11-A007072

DUPLICATES
 SAMPLE #  ANALYTE  UNITS  SAMPLE VALUE  DUP VALUE  RPD
 11-A007533  Nitrate  mg/l  1.44  1.56  8.0
 11-A007533  Nitrite  mg/l  < 0.3  < 0.3
 11-A007071  Ferrous Iron  mg/l  5.26  5.05  4.1

MATRIX SPIKES
 SAMPLE #  ANALYTE  UNITS  SAMPLE VALUE  SMPL+ SPK  SPK AMT  RECOVERY
 11-A007533  Nitrate  mg/l  1.44  3.66  2.50  88.80 %
 11-A007533  Nitrite  mg/l  < 0.3  2.27  2.50  90.80 %

STANDARD REFERENCE MATERIALS
 ANALYTE  UNITS  TRUE VALUE  MEASURED VALUE  RECOVERY
 Nitrate  mg/l  1.00  1.09  109. %
 Nitrite  mg/l  1.00  1.08  108. %
 Iron  mg/l  4.00  4.00  100. %
 Ferrous Iron  mg/l  1.25  1.29  103. %

BLANKS
 ANALYTE  UNITS  RESULT
 Nitrate  mg/l  < 0.05
 Nitrite  mg/l  < 0.05
 Iron  mg/l  < 0.005
 Ferrous Iron  mg/l  < 0.01

http://www.amtestlab.com
Professional
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