
 

 

APPENDIX A 
Site Photographs – Characterization 
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Manifests and Disposal Tickets 









 

 

APPENDIX C 
Analytical Results and Data Validation Memorandum 



 

 

Memorandum 
 
TO: John Long DATE: July 11, 2006 
FROM: Tasya Gray PROJ. NO.: 8769 
CC: Project File PROJ. NAME: Former Rhone-Poulenc Site 
SUBJECT: Western Parcel Redevelopment Soil Sampling 

Summary Data Quality Review – SDGs K0604573, K0604574, and K0604601 
 

This memorandum presents Geomatrix Consultants, Inc. (Geomatrix’s), summary data quality 
review of 61 primary samples and three composite samples (composited by the laboratory from 
117 original discrete samples) collected on June 2 and 5, 2006.  The samples were submitted to 
Columbia Analytical Services (CAS), a Washington State Department of Ecology (Ecology)-
accredited laboratory, located in Kelso, Washington.  The three composite samples were initially 
analyzed and reported by CAS as sample delivery group (SDG) K0604573.  Subsequently, 50 of 
the original 117 samples submitted to CAS for K0604573 were analyzed and reported by CAS as 
discrete samples in SDG K0604601.  The samples were analyzed for one or more of the 
following organic and/or inorganic analyses:  

• Metals (copper, arsenic, barium, cadmium, chromium, lead, and/or selenium) by EPA 
Method 6020,  

• Mercury by EPA Method 7471A, 

• Silver by EPA Method 200.8, 

• Flashpoint by Method 1020, 

• Total Petroleum Hydrocarbons (TPH) diesel range by Method NWTPH-Dx, 

• TPH gasoline range by Method NWTPH-Gx, 

• TPH hydrocarbon identification screen (HCID) by Method NWTPH-HCID, 

• Semivolatile organic compounds (SVOCs) by EPA Method 8270C. 

The analyses were performed in general accordance with methods specified in U.S. 
Environmental Protection Agency’s (EPA) Test Methods for Evaluating Solid Waste (SW-846), 
January 1995 and associated revisions. 

Laboratory SDGs associated with the June 2006 sampling event are listed below:   
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Laboratory SDG Date(s) Collected 
K0604573 June 2 and 5, 2006 
K0604574 June 2 and 5, 2006 
K0604601 June 2 and 5, 2006 

 
The samples associated with each SDG are tabulated at the end of this memeorandum.  Upon 
receipt by CAS, the sample jar information was compared to the chain-of-custody form.  
Discrepancies were noted by CAS and addressed with Geomatrix personnel prior to sample 
analyses.  The temperatures of the coolers were recorded as part of the check-in procedure.  The 
temperatures of the coolers were within the acceptable range of 4 +/- 2 °C.     

Data review is based on method performance criteria and QC criteria as documented in the Soil 
Sampling Quality Assurance Project Plan (QAPP), May 2006.  The laboratory provided 
validatable packages containing summarized sample results and associated QA/QC data as well 
as instrument printouts and sample preparation and injection log pages as required by the QAPP.  
The data review conducted on these SDGs included a review of summarized results and QA/QC 
data per the requirements set forth in Section D.1 of the QAPP.  The control limits provided in 
the QAPP are advisory limits; therefore, the most current control limits provided by the 
laboratory were used to evaluate the quality control data.  In cases where the laboratory did not 
track limits for an analyte, the limits in the QAPP were used.  Hold times, calibration 
verification, method blanks, surrogate recoveries, laboratory control samples (LCS), matrix 
spike/matrix spike duplicate (MS/MSD) results, laboratory duplicate results, field QC results, 
and reporting limits were reviewed to assess compliance with applicable methods and the QAPP.  
If data qualification was required, data were qualified in general accordance with the definitions 
and use of qualifying flags outlined in the following EPA documents:  USEPA Contract 
Laboratory Program (CLP) National Functional Guidelines for Organic Data Review, October 
1999, and USEPA Contract Laboratory Program (CLP) National Functional Guidelines for 
Inorganic Data Review, October 2004. 

The following qualifiers may be added to the data: 

• U: The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit. 

• J: The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.  

• UJ: The analyte was not detected above the reported sample quantitation limit.  
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 
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• R: The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria.  The presence or absence of 
the analyte cannot be verified. 

ORGANIC ANALYSES  

Samples were analyzed for TPH diesel and gasoline range, TPH HCID, and SVOCs by the 
methods identified in the introduction to this report and were evaluated for the following criteria. 

1. Holding Times – Acceptable  

2. Calibration Verification – Acceptable except as noted: 

SVOCs by EPA Method 8270C:  The laboratory noted in the case narrative that the 
initial calibration verification exceeded the hold time by one day.  Since all analytes 
were within the method specified criteria, the laboratory determined that the 
calibration was still valid and no associated data were qualified.   

3. Blanks – Acceptable except as noted: 

A method blank was prepared with each laboratory sample batch.  The laboratory 
inadvertently did not collect an equipment blank from the grinding equipment as 
specified in the QAPP. 

TPH diesel range by Method NWTPH-Dx:  Residual range organics were detected at 
a concentration between the MDL and the MRL in the method blank for SDG 
K0604574, at 4.7 mg/kg.  This is considered reportable as non-detect (U) at the MRL.   

TPH gasoline range by Method NWTPH-Gx:  Gasoline was detected at a 
concentration between the MDL and the MRL in the method blank for SDG 
K0604574, at 4.5 mg/kg.  This is considered reportable as non-detect (U) at the MRL.   

SVOCs by EPA Method 8270C:  Di-n-butyl phthalate and bis(2-ethylhexyl) phthalate 
were detected at concentrations between the MDL and the MRL in the method blank 
for SDG K0604574.  These are considered reportable as non-detect (U) at the MRL. 

4. Surrogates – Acceptable except as noted: 

TPH diesel range by Method NWTPH-Dx:  The o-terphenyl surrogate recovery for 
NWC-2-36W was 49%, slightly below the 50% control limit.  Since all other 
surrogate recoveries were within control limits, no associated data were qualified.   
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TPH gasoline range by Method NWTPH-Gx:  The 4-bromofluorobenzene surrogate 
recoveries for samples NWC-2-6W, NWC-2-7W, NWC-2-8W, NWC-2-36W, and 
NWC-2-42W in SDG K0604574 were all above the control limit.  The laboratory 
reported in the case narrative that these elevated recoveries are due to dilutions 
required by the analyte concentrations in the sample, which resulted in surrogate 
concentrations below the calibration range.   

TPH HCID by Method NWTPH-HCID: One surrogate recovery was outside the 
control limits for samples NWC-2-6W, NWC-2-36W, and NWC-2-42W.  Since each 
of these samples was additionally run for full TPH analysis by NWTPH-Dx and 
NWTPH-Gx and all other surrogates were within control limits, associated results 
were not qualified.   

5. Laboratory Control Samples (LCS or Blank Spike) – Acceptable except as noted: 

The LCS recovery for benzoic acid in SDG K0604574 was 9%, below the 10% 
control limit, and the associated relative percentage difference (RPD) for the 
LCS/LCSD was 56%, above the 40% limit.  Since benzoic acid is not a required LCS 
analyte and is used for advisory purposes only, associated results were not qualified.  
The RPD for the LCS/LCSD was also above the 40% limit for 2,4-dimethylphenol, at 
53%.  Since neither benzoic acid nor 2,4-dimethylphenol was detected in the 
associated samples, data were not qualified based on the RPD exceedances.   

6. Laboratory Duplicates – Acceptable except as noted: 

A laboratory duplicate was performed on 10% of samples, as specified in the QAPP, 
with the exception of SVOCs.  A LCS duplicate was reported for SVOCs, but not a 
laboratory project duplicate.  The RPDs for all duplicates were below the project-
specific control limit of 30%.   
 

7. Field Duplicates – Acceptable: 

Field duplicates were not collected in the field.  They were collected in the laboratory 
after the composite samples were ground and homogenized. A field duplicate was 
collected by the laboratory for this sampling event for sample NWC-2-42W and was 
given the sample ID, NWC-2-42WDUP.  The RPDs for all duplicates were below the 
project specific control limit of 30%, as shown in the table below. 
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Sample ID/ Lab Duplicate 
ID SDG Analyte 

Primary 
Result 

(mg/kg) 

Duplicate 
Result 

(mg/kg) 
RPD 
(%) 

NWC-2-42W/NWC-2-
42WDUP K0604574 diesel 1500 1400 7 

  residual 
range 210 190 7 

  gasoline 71 74 5 
 

8. Matrix Spike (MS) – Acceptable except as noted: 

A matrix spike was not reported with SDG K0604574.  Data were reviewed based on 
the lab control spike, which was within control limits and no associated data were 
qualified.   

9. Reporting Limits – Acceptable except as noted: 

TPH diesel range by Method NWTPH-Dx:  The laboratory flagged all results in SDG 
K0604574 for the chromatographic fingerprint not resembling a petroleum product.  
This result should be evaluated during use of the data.   
 
TPH gasoline range by Method NWTPH-Gx:  The laboratory flagged all results in 
SDG K0604574 as resembling a petroleum product, but the elution pattern does not 
match the calibration standard.   
 
SVOCs by EPA Method 8270C:  The reporting limits for many SVOCs reported in 
SDG K0604574 are elevated due to high levels of non-target analytes requiring 
dilution of the samples prior to analysis.   

 

INORGANIC ANALYSES  

Samples were analyzed for metals by the methods identified in the introduction to this report and 
were evaluated for the following criteria. 

1. Holding Times – Acceptable.  

2. Calibration Verification – Acceptable.  

3. Blanks – Acceptable except as noted: 
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A method blank was prepared with each laboratory sample batch.  Copper was 
detected at concentrations between the MDL and the MRL in all of the method 
blanks, ranging from 0.09 to 0.12 mg/kg.  Chromium was also detected at a 
concentration between the MDL and the MRL in the method blank for SDG 
K0604574.  These are considered reportable as non-detect (U) at the MRL.  The 
laboratory inadvertently did not collect an equipment blank from the grinding 
equipment as specified in the QAPP.   

4. Laboratory Control Samples (LCS or Blank Spike) – Acceptable.  

5. Laboratory Duplicates – Acceptable except as noted: 

Metals by EPA 6020:  A laboratory duplicate was performed on 10% of samples, as 
specified in the QAPP.  The relative percent differences (RPDs) were below the 
project-specific control limit of 30%, except for copper in NWC-2-1A and duplicate 
NWC-2-1AD, and in NWC-1-22W and duplicate NWC-1-22WD, as shown in bold 
type in the table below.  The results for copper in these samples were qualified as 
estimated and flagged with a “J” because the duplicate RPD was greater than 30 
percent. 
 

Sample ID/ Lab Duplicate ID SDG Analyte 
Primary Result 

(mg/kg) 
Duplicate Result 

(mg/kg) 
RPD 
(%) 

NWC-1 Composite/NWC-1 
CompositeD K0604573 copper 1200 1340 11 

NWC-1-22W/NWC-1-22WD K0604574 arsenic 3.63 4.34 18 
  barium 46.2 49.6 7 
  cadmium 0.160 0.207 25 

  chromiu
m 14.4 16.9 16 

  copper 2150 2940 31 
  lead 23.3 27.9 18 
  mercury 1.910 1.630 16 
  selenium 0.3 0.4 9 
  silver 0.129 0.146 12 

NWC-1-37A/NWC-1-37AD K0604601 copper 3880 3610 7 
NWC-2-11A/NWC-2-11AD K0604601 copper 32.9 36.5 10 
NWC-2-1A/NWC-2-1AD K0604601 copper 14.7 23.8 47 

NWC-2-20A/NWC-2-20AD K0604601 copper 45.5 38 18 
NWC-2-30A/NWC-2-30AD K0604601 copper 28 22.9 20 
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6. Matrix Spike (MS) – Acceptable except as noted: 

Metals by EPA 6020: Matrix spikes were performed on samples NWC-1 Composite 
(SDG K0604573), NWC-1-22-W (SDG K0604574), and NWC-1-37AS (SDG 
K0604601).  The percentage recoveries for copper and mercury are not applicable, 
because the spike concentrations were much lower than the sample analyte 
concentrations.   

The recovery for the spike sample performed on sample NWC-2-30AS 
(SDG K0604601) was 5%, below the control limit of 52%.  A post-digest spike was 
performed on other samples in the SDG, but not on NWC-2-30AS.  The associated 
result is qualified as estimated low and flagged “J-“.  Since all other spike recoveries 
were within control, no other results are qualified based on the spike results.   

7. Field Duplicates – Acceptable 

Field duplicates were not collected in the field.  They were collected in the laboratory 
after the composite samples were ground and homogenized.  The composite samples 
are evaluated under separate SDGs, though they are a part of this sampling event.  
The field duplicate frequency of 10% was achieved for this sampling event, though 
field duplicates were not submitted for inorganic analysis with the samples evaluated 
in these SDGs. 

8. Reporting Limits – Acceptable except as noted: 

Selenium was detected at levels between the MDL and the MRL in samples collected 
as part of SDG 0604574.  Associated results are qualified as estimated and flagged 
“J” (replacing the laboratory qualifier “B”). 

 
OVERALL ASSESSMENT OF DATA 

The CAS SDGs K0604573, K0604574, and K0604601 are 100 percent complete.  The data 
usability is based on EPA’s guidance documents and the QAPP referenced in the introduction to 
this report.  Few problems were identified and analytical performance was generally within 
specified limits.  The data, as qualified, are acceptable and meet the project’s data quality 
objectives. 
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Sample SDG Qualified Analyte Qualified 
Result Units Qualifier Reason 

NWC-1 Composite K0604573 none    
NWC-2 Composite K0604573 none    
NWC-3 Composite K0604573 none    
NWC-2-1A K0604601 copper 14.7 J mg/kg elevated duplicate RPD 
NWC-2-3A K0604601 none    
NWC-2-4A K0604601 none    
NWC-2-5A K0604601 none    
NWC-2-6A K0604601 none    
NWC-2-7A K0604601 none    
NWC-1-8A K0604601 none    
NWC-2-8A K0604601 none    
NWC-2-9A K0604601 none    
NWC-2-10A K0604601 none    
NWC-2-11A K0604601 none    
NWC-1-13A K0604601 none    
NWC-2-13A K0604601 none    
NWC-2-14A K0604601 none    
NWC-2-15A K0604601 none    
NWC-1-16A K0604601 none    
NWC-2-16A K0604601 none    
NWC-2-17A K0604601 none    
NWC-2-18A K0604601 none    
NWC-2-19A K0604601 none    
NWC-2-20A K0604601 none    
NWC-2-21 K0604601 none    
NWC-2-22A K0604601 none    
NWC-2-23A K0604601 none    
NWC-2-24A K0604601 none    
NWC-2-25A K0604601 none    
NWC-2-26A K0604601 none    
NWC-2-27A K0604601 none    
NWC-2-28A K0604601 none    
NWC-2-29A K0604601 none    
NWC-2-30A K0604601 copper 28.0 J- mg/kg low spike recovery 
NWC-2-31A K0604601 none    
NWC-1-32A K0604601 none    
NWC-2-32A K0604601 none    
NWC-2-33A K0604601 none    
NWC-2-34A K0604601 none    
NWC-1-35A K0604601 none    
NWC-2-35A K0604601 none    
NWC-1-36A K0604601 none    
NWC-2-36A K0604601 none    
NWC-1-37A K0604601 none    
NWC-2-37A K0604601 none    
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Sample SDG Qualified Analyte Qualified 
Result Units Qualifier Reason 

NWC-1-38A K0604601 none    
NWC-2-38A K0604601 none    
NWC-1-40A K0604601 none    
NWC-2-40A K0604601 none    
NWC-1-41A K0604601 none    
NWC-2-41A K0604601 none    
NWC-1-42A K0604601 none    
NWC-2-42A K0604601 none    
NWC-2-5W K0604574 none    
NWC-2-6W K0604574 none    
NWC-2-7W K0604574 none    
NWC-3-24W K0604574 none    
NWC-1-22W K0604574 copper 2150 J mg/kg elevated duplicate RPD 
  selenium 0.3 J mg/kg between MDL and MRL 
NWC-1-2W K0604574 selenium 0.8 J mg/kg between MDL and MRL 
NWC-2-8W K0604574 none    
NWC-2-36W K0604574 none    
NWC-1-12W K0604574 selenium 0.4 J mg/kg between MDL and MRL 
NWC-2-39W K0604574 selenium 0.3 J mg/kg between MDL and MRL 
NWC-2-42W K0604574 none    

 









































































































































































































































































































































































































































































































































































































 

 

APPENDIX D 
Site Photographs – Excavation 
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APPENDIX E 
MTCA Cleanup Criteria Calculations 
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