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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 
 
 
 
 
February 13, 2015 
 
 
 
 
 
Abhijit Joshi 
GeoEngineers, Inc. 
600 Stewart, Suite 1700 
Seattle, WA  98101-1233 
 
 
Re: Analytical Data for Project 5147-012-06 
 Laboratory Reference No. 1502-104 
 
 
Dear Abhijit: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on February 11, 2015. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

 
Case Narrative 

 
Samples were collected on February 10, 2015 and received by the laboratory on February 11, 2015.  They were maintained at 
the laboratory at a temperature of 2oC to 6oC.1 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
 
 
NWTPH Gx/Benzene EPA 8021B (soil) Analysis 
 
Per EPA Method 5035A, samples were received by the laboratory in pre-weighed 40 mL VOA vials within 48 hours of 
sample collection.  They were stored in a freezer at between -7oC and -20oC until extraction or analysis.  
 
Any other QA/QC issues associated with this extraction and analysis will be indicated with a footnote reference and 
discussed in detail on the Data Qualifier page. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 
 

ANALYTICAL REPORT FOR SAMPLES 
 
Client ID Laboratory ID Matrix Date Sampled Date Received Notes 

      

Ex-56-6.5 02-104-01 Soil 2-10-15 2-11-15  

Trip Blank 02-104-02 Water --- 2-11-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

NWTPH-Gx/BENZENE EPA 8021B 
 
Matrix: Soil       
Units: mg/kg (ppm)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: Ex-56-6.5      
Laboratory ID: 02-104-01           
Benzene ND 0.020 EPA 8021B 2-12-15 2-12-15  
Gasoline ND 5.0 NWTPH-Gx 2-12-15 2-12-15   
Surrogate: Percent Recovery Control Limits     
Fluorobenzene 116 68-123      
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

NWTPH-Gx/BENZENE EPA 8021B 
 
Matrix: Water       
Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: Trip Blank      
Laboratory ID: 02-104-02           
Benzene ND 1.0 EPA 8021B 2-11-15 2-11-15  
Gasoline ND 100 NWTPH-Gx 2-11-15 2-11-15   
Surrogate: Percent Recovery Control Limits     
Fluorobenzene 86 71-113      
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

NWTPH-Dx 
 
Matrix: Soil       
Units: mg/Kg (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: Ex-56-6.5      
Laboratory ID: 02-104-01           
Diesel Range Organics ND 32 NWTPH-Dx 2-12-15 2-12-15 X1 
Lube Oil Range Organics ND 64 NWTPH-Dx 2-12-15 2-12-15 X1 
Surrogate: Percent Recovery Control Limits     
o-Terphenyl 87 50-150     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

cPAHs EPA 8270D/SIM 
 
Matrix: Soil       
Units: mg/Kg       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   Ex-56-6.5       
Laboratory ID: 02-104-01           
Benzo[a]anthracene 0.012 0.0085 EPA 8270D/SIM 2-12-15 2-12-15  
Chrysene 0.010 0.0085 EPA 8270D/SIM 2-12-15 2-12-15  
Benzo[b]fluoranthene 0.014 0.0085 EPA 8270D/SIM 2-12-15 2-12-15  
Benzo(j,k)fluoranthene 0.012 0.0085 EPA 8270D/SIM 2-12-15 2-12-15  
Benzo[a]pyrene 0.010 0.0085 EPA 8270D/SIM 2-12-15 2-12-15  
Indeno(1,2,3-c,d)pyrene 0.014 0.0085 EPA 8270D/SIM 2-12-15 2-12-15  
Dibenz[a,h]anthracene 0.012 0.0085 EPA 8270D/SIM 2-12-15 2-12-15   
Surrogate: Percent Recovery Control Limits     
2-Fluorobiphenyl 82 32 - 114     
Pyrene-d10 89 33 - 121     
Terphenyl-d14 92 31 - 116     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

TOTAL CADMIUM 
EPA 6010C 

 
Matrix: Soil      
Units: mg/kg (ppm)      
    Date Date  

Analyte Result PQL EPA Method Prepared Analyzed Flags 

       
Lab ID: 02-104-01      
Client ID: Ex-56-6.5           

Cadmium ND 0.64 6010C 2-12-15 2-12-15   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

NWTPH-Gx/BENZENE EPA 8021B 
QUALITY CONTROL 

 
Matrix: Soil       
Units: mg/kg (ppm)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB0212S1           
Benzene ND 0.020 EPA 8021B 2-12-15 2-12-15  
Gasoline ND 5.0 NWTPH-Gx 2-12-15 2-12-15   
Surrogate: Percent Recovery Control Limits     
Fluorobenzene 93 68-123      
 
 
       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 02-104-01                     
    ORIG DUP                     
Benzene ND ND  NA NA  NA NA NA 30  
Gasoline ND ND  NA NA  NA NA NA 30  
Surrogate:                         
Fluorobenzene       116 123 68-123    
              
MATRIX SPIKES             
Laboratory ID: 02-104-01                     
    MS MSD   MS MSD   MS MSD         
Benzene 0.825 0.885  1.00 1.00 ND 83 89 71-122 7 21  
Surrogate:                         
Fluorobenzene       116 117 68-123    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

NWTPH-Gx 
CONTINUING CALIBRATION SUMMARY 

 
 True Calc. Percent Control 

Lab ID Value (ppm) Value Difference Limits 

     
CCVD0212G-1 5.00 5.08 -2 +/- 20% 
CCVD0212G-2 5.00 4.99 0 +/- 20% 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

BENZENE EPA 8021B 
CONTINUING CALIBRATION SUMMARY 

 
  True Calc. Percent Control 

Analyte Lab ID Value (ppm) Value Difference Limits 

      
Benzene CCVD0212B-1 50.0 51.2 -2 +/- 15% 
      
Benzene CCVD0212B-2 50.0 50.7 -1 +/- 15% 
      
Benzene CCVD0212B-3 50.0 52.5 -5 +/- 15% 
      
Benzene CCVD0212B-4 50.0 52.1 -4 +/- 15% 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

NWTPH-Gx/BENZENE EPA 8021B 
QUALITY CONTROL 

 
Matrix: Water       
Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       
Laboratory ID: MB0211W1           
Benzene ND 1.0 EPA 8021B 2-11-15 2-11-15  
Gasoline ND 100 NWTPH-Gx 2-11-15 2-11-15   
Surrogate: Percent Recovery Control Limits     
Fluorobenzene 87 71-113      
 
 
       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 02-103-01                     
    ORIG DUP                     
Benzene ND ND  NA NA  NA NA NA 30  
Gasoline ND ND  NA NA  NA NA NA 30  
Surrogate:                         
Fluorobenzene       85 84 71-113    
              
SPIKE BLANKS             
Laboratory ID: SB0211W1                     
    SB SBD   SB SBD   SB SBD         
Benzene 50.5 53.0  50.0 50.0  101 106 80-118 5 11  
Surrogate:                         
Fluorobenzene       92 94 71-113    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

NWTPH-Gx 
CONTINUING CALIBRATION SUMMARY 

 
 True Calc. Percent Control 

Lab ID Value (ppm) Value Difference Limits 

     
CCVH0211G-1 5.00 4.52 10 +/- 20% 
CCVH0211G-2 5.00 4.56 9 +/- 20% 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

BENZENE EPA 8021B 
CONTINUING CALIBRATION SUMMARY 

 
  True Calc. Percent Control 

Analyte Lab ID Value (ppm) Value Difference Limits 

      
Benzene CCVH0211B-1 50.0 44.5 11 +/- 15% 
      
Benzene CCVH0211B-2 50.0 44.0 12 +/- 15% 
      
Benzene CCVD0211B-1 50.0 50.8 -2 +/- 15% 
      
Benzene CCVD0211B-2 50.0 46.3 7 +/- 15% 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

NWTPH-Dx 
QUALITY CONTROL 

 
Matrix: Soil       
Units: mg/Kg (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
METHOD BLANK       
Laboratory ID: MB0212S1           
Diesel Range Organics ND 25 NWTPH-Dx 2-12-15 2-12-15 X1 
Lube Oil Range Organics ND 50 NWTPH-Dx 2-12-15 2-12-15 X1 
Surrogate: Percent Recovery Control Limits     
o-Terphenyl 100 50-150     
 
 
       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 02-104-01                     
    ORIG DUP                     
Diesel Range ND ND  NA NA  NA NA NA NA X1 
Lube Oil Range ND ND   NA NA   NA NA NA NA X1 
Surrogate:             
o-Terphenyl       87 93 50-150    
 

15



16 

OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

NWTPH-Dx 
CONTINUING CALIBRATION SUMMARY 

 

 True Calc. Percent Control 

Lab ID Value (ppm) Value Difference Limits 

CCV0212R-T1 100 99.9 0.1 +/-15% 
CCV0212R-T2 100 100 0.0 +/-15% 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

cPAHs EPA 8270D/SIM 
METHOD BLANK QUALITY CONTROL 

 
Matrix: Soil       
Units: mg/Kg       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

       
Laboratory ID: MB0212S1           
Benzo[a]anthracene ND 0.0067 EPA 8270D/SIM 2-12-15 2-12-15  
Chrysene ND 0.0067 EPA 8270D/SIM 2-12-15 2-12-15  
Benzo[b]fluoranthene ND 0.0067 EPA 8270D/SIM 2-12-15 2-12-15  
Benzo(j,k)fluoranthene ND 0.0067 EPA 8270D/SIM 2-12-15 2-12-15  
Benzo[a]pyrene ND 0.0067 EPA 8270D/SIM 2-12-15 2-12-15  
Indeno(1,2,3-c,d)pyrene ND 0.0067 EPA 8270D/SIM 2-12-15 2-12-15  
Dibenz[a,h]anthracene ND 0.0067 EPA 8270D/SIM 2-12-15 2-12-15   
Surrogate: Percent Recovery Control Limits     
2-Fluorobiphenyl 95 32 - 114     
Pyrene-d10 99 33 - 121     
Terphenyl-d14 91 31 - 116     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

cPAHs EPA 8270D/SIM 
MS/MSD QUALITY CONTROL 

 
Matrix: Soil             

Units: mg/Kg             

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

MATRIX SPIKES             
Laboratory ID: 02-104-01                     
    MS MSD   MS MSD   MS MSD         
Benzo[a]anthracene 0.0728 0.0811  0.0833 0.0833 0.00966 76 86 42 - 134 11 27  
Chrysene 0.0691 0.0735  0.0833 0.0833 0.00813 73 78 45 - 114 6 27  
Benzo[b]fluoranthene 0.0721 0.0791  0.0833 0.0833 0.0111 73 82 38 - 131 9 33  
Benzo(j,k)fluoranthene 0.0798 0.0793  0.0833 0.0833 0.00964 84 84 44 - 114 1 34  
Benzo[a]pyrene 0.0707 0.0777  0.0833 0.0833 0.00783 75 84 40 - 136 9 29  
Indeno(1,2,3-c,d)pyrene 0.0765 0.0843  0.0833 0.0833 0.0106 79 88 45 - 126 10 30  
Dibenz[a,h]anthracene 0.0757 0.0833   0.0833 0.0833 0.00942 80 89 46 - 121 10 28   
Surrogate:             
2-Fluorobiphenyl       88 92 32 - 114    
Pyrene-d10       95 101 33 - 121    
Terphenyl-d14       87 96 31 - 116    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

TOTAL CADMIUM 
EPA 6010C 

METHOD BLANK QUALITY CONTROL 
 

Date Extracted: 2-12-15     
Date Analyzed: 2-12-15     
      
Matrix: Soil     
Units: mg/kg (ppm)     
      
Lab ID: MB0212SM1     
      
      
      
      
Analyte Method  Result  PQL 
       
Cadmium 6010C  ND  0.50 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

TOTAL CADMIUM 
EPA 6010C 

DUPLICATE QUALITY CONTROL 
 

Date Extracted: 2-12-15          
Date Analyzed: 2-12-15          
            
Matrix: Soil          
Units: mg/kg (ppm)          
            
Lab ID: 01-156-06          
              
              
              
    Sample Duplicate        
Analyte   Result Result RPD PQL Flags 
             
Cadmium   ND ND NA 0.50  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

TOTAL CADMIUM 
EPA 6010C 

MS/MSD QUALITY CONTROL 
 

Date Extracted: 2-12-15       
Date Analyzed: 2-12-15       
         
Matrix: Soil       
Units: mg/kg (ppm)       
         
Lab ID: 01-156-06       
         
         
         

  Spike  Percent  Percent   
Analyte Level MS Recovery MSD Recovery RPD Flags 
         
Cadmium 50.0 46.9 94 47.4 95 1  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

TOTAL CADMIUM 
EPA 6010C 

CONTINUING CALIBRATION SUMMARY 
 

  True Calc. Percent Control 

Analyte Lab ID Value (ppm) Value Difference Limits 

      
Cadmium ICV021215P 1.00 0.929 7.1 +/- 10% 
      
Cadmium LLICV021215P 0.0100 0.0111 -11 +/- 30% 
      
Cadmium CCV1021215P 1.00 1.07 -7.0 +/- 10% 
      
Cadmium CCV2021215P 1.00 1.06 -6.0 +/- 10% 
      
Cadmium LLCCV2021215P 0.0100 0.00949 5.1 +/- 30% 
      
Cadmium CCV3021215P 1.00 1.04 -4.0 +/- 10% 
      
Cadmium LLCCV3021215P 0.0100 0.00956 4.4 +/- 30% 
      
Cadmium CCV4021215P 1.00 1.02 -2.0 +/- 10% 
      
Cadmium LLCCV4021215P 0.0100 0.0103 -3.0 +/- 30% 
      
Cadmium CCV5021215P 1.00 1.06 -6.0 +/- 10% 
      
Cadmium LLCCV5021215P 0.0100 0.0106 -6.0 +/- 30% 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: February 13, 2015 
Samples Submitted: February 11, 2015 
Laboratory Reference: 1502-104 
Project: 5147-012-06 
 

 
% MOISTURE 

 

Date Analyzed: 2-11-15     
      
      
Client ID  Lab ID   % Moisture 
      

Ex-56-6.5  02-104-01   22 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-napthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a Sulfuric acid/Silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in method 8260C, and therefore the 

reported result should be considered an estimate.  The overall performance of the calibration verification standard 
met the acceptance criteria of the method. 

 
Z -  
 
ND - Not Detected at PQL 
PQL - Practical Quantitation Limit 
RPD - Relative Percent Difference 
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APPENDIX D 
 Data Validation Reports –  

Verification Soil Samples 
 
 

 



 

  Page 1 

File No. 05147-012-06 

Data Validation Report 
Plaza 600 Building, 600 Stewart Street, Suite 1700, Seattle, WA  98101, Telephone:  206.728.2674, Fax:  206.728.2732 www.geoengineers.com 

Project: Former Shell Oil Tank Farm 
2014 and 2015 Soil Confirmation Samples  

GEI File No: 05147-012-06 

Date: March 17, 2015 

This report documents the results of a United States Environmental Protection Agency (USEPA)-defined 
Stage 2A data validation (USEPA Document 540-R-08-005; USEPA, 2009) of analytical data from the 
analyses of soil samples collected as part of the 2014/2015 sampling events, and the associated 
laboratory and field quality control (QC) samples. The samples were obtained from the Shell Oil Tank 
Farm Site located in Anacortes, Washington.   

OBJECTIVE AND QUALITY CONTROL ELEMENTS 

GeoEngineers, Inc. (GeoEngineers) completed the data validation consistent with the USEPA Contract 
Laboratory Program National Functional Guidelines for Superfund Organic Methods Data 
Review (USEPA, 2008) and Inorganic Superfund Data Review (USEPA, 2010) (National Functional 
Guidelines) to determine if the laboratory analytical results meet the project objectives and are usable for 
their intended purpose. Data usability was assessed by determining if: 

■ The samples were analyzed using well-defined and acceptable methods that provide reporting limits 
below applicable regulatory criteria; 

■ The precision and accuracy of the data are well-defined and sufficient to provide defensible data; and 

■ The quality assurance/quality control (QA/QC) procedures utilized by the laboratory meet acceptable 
industry practices and standards. 

In accordance with the Quality Assurance Project Plan (Appendix A of the Compliance Monitoring Plan; 
GeoEngineers, 2014), the data validation included review of the following QC elements: 

■ Data Package Completeness 

■ Chain-of-Custody Documentation 

■ Holding Times and Sample Preservation 

■ Surrogate Recoveries 

■ Method and Trip Blanks 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory Control Samples/Laboratory Control Sample Duplicates 

■ Laboratory and Field Duplicates  

■ Sample Results 

■ Miscellaneous 
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VALIDATED SAMPLE DELIVERY GROUPS 

This data validation included review of the sample delivery groups (SDGs) listed in the following table. 

SUMMARY OF VALIDATED SAMPLE DELIVERY GROUPS 

Laboratory Sample 
Delivery Group (SDG) 

Samples Validated 

1410-281 EX-2-8.0, EX-5-11.0, EX-7-7.0 

1411-240 EX-8-7.5, TRIP BLANK 

1412-034 EX-10-13.5, EX-11-13.0, TRIP BLANK 

1412-044 EX-12-11.0, EX-13-10.0, DUP-1, EX-14-4.0, TRIP-120414 

1412-051 EX-15-8.5, EX-16-6.5 

1412-130 EX-12-12.0, EX-17-6.0, TRIP-121014 

1412-198 EX-12-13.0, TRIP BLANK-121614 

1412-214 EX-18-6.0, TRIP BLANK-121714 

1412-255 
EX-19-6.0, EX-20-6.0, EX-21-3.5, EX-22-3.5, EX-23-6.0, EX-23-6.0-DUP-2, EX-24-7.0, TRIP 
BLANK-122214 

1412-293 EX-25-7.0, EX-26-7.0, EX-27-9.0, EX-28-7.5, EX-29-9.0, TRIP BLANK-122914 

1501-035 EX-30-8.0, EX-31-8.0, EX-32-8.5, EX-33-5.5, TRIP BLANK-010715 

1501-068 EX-34-8.0, EX-35-8.0, Trip Blank_011315 

1501-087 EX-36-10.0, EX-37-13.0, EX-38-10.0, Trip Blank_011515 

1501-126 EX-39-10.0, EX-40-10.0, TRIP BLANK-012015 

1501-159 EX-41-9.0, DUP-3, TRIP BLANK-012315 

1501-217 EX-42-13.0, EX-44-6.5, EX-45-6.5, TRIP BLANK-012915 

1501-238 EX-46-8.0, EX-47-8.0, EX-48-8.5, EX-49-8.5, TRIP BLANK-013015 

1502-014 EX-50-8.0, EX-51-8.0, EX-52-8.0, EX-53-4.0, EX-54-4.0, EX-55-4.0, TRIP BLANK-020315 

1502-104 EX-56-6.5, Trip Blank 
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CHEMICAL ANALYSIS PERFORMED 

OnSite Environmental, Inc. (OnSite), located in Redmond, Washington, performed laboratory analysis on 
the soil samples using the following methods: 

■ Gas-Range Hydrocarbons (NWTPH-Gx) by Method NWTPH-Gx; 

■ Petroleum Hydrocarbons with Silica Gel (SG) Cleanup (NWTPH-Dx/SG) by Method NWTPH-Dx/SG; 

■ Benzene by Method SW8021B; 

■ Polycyclic Aromatic Hydrocarbons (PAHs) by Method SW8270D-SIM; and 

■ Total Metals (Cadmium) by Method EPA6010C 

DATA VALIDATION SUMMARY 

The results for each of the QC elements are summarized below.   

Data Package Completeness 

OnSite provided all required deliverables for the data validation according to the National Functional 
Guidelines.  The laboratory followed adequate corrective action processes and all identified anomalies 
were discussed in the relevant laboratory case narrative. 

Chain-of-Custody Documentation 

Chain-of-custody (COC) forms were provided with the laboratory analytical reports. The COCs were 
accurate and complete when submitted to the lab, with the following exceptions: 

SDG 1412-198: The laboratory noted that Sample EX-12-14.0 had one sample vial with the label 
incorrectly written as EX-12-13.0. 

SDG 1501-217: The laboratory noted that Sample EX-45-6.5 had one sample vial with the label 
incorrectly written as EX-45-. 

Holding Times and Sample Preservation 

The sample holding time is defined as the time that elapses between sample collection and sample 
analysis.  Maximum holding time criteria exist for each analysis to help ensure that the analyte 
concentrations found at the time of analysis reflect the concentration present at the time of sample 
collection.  Established holding times were met for all analyses. The sample coolers arrived at the 
laboratory within the appropriate temperatures of between two and six degrees Celsius, with the 
exceptions noted below. 

SDG 1412-034: The sample cooler temperature recorded at the laboratory was zero degrees Celsius. It 
was determined through professional judgment that since the samples were not frozen, this temperature 
should not affect the sample analytical results. 

SDG 1412-198: The sample cooler temperature recorded at the laboratory was zero degrees Celsius. It 
was determined through professional judgment that since the samples were not frozen, this temperature 
should not affect the sample analytical results. 
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SDG 1412-214: The sample cooler temperature recorded at the laboratory was one degree Celsius. It was 
determined through professional judgment that since the samples were not frozen, this temperature 
should not affect the sample analytical results. 

SDG 1501-159: The sample cooler temperature recorded at the laboratory was zero degrees Celsius. It 
was determined through professional judgment that since the samples were not frozen, this temperature 
should not affect the sample analytical results. 

SDG 1501-217: The sample cooler temperature recorded at the laboratory was zero degrees Celsius. It 
was determined through professional judgment that since the samples were not frozen, this temperature 
should not affect the sample analytical results. 

Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the organic analytes of interest, but 
unlikely to be found in any environmental sample.  Surrogates are used for organic analyses and are 
added to all samples, standards, and blanks to serve as an accuracy and specificity check of each 
analysis.  The surrogates are added to the samples at a known concentration and percent recoveries are 
calculated following analysis.  All surrogate recoveries for field samples were within the laboratory control 
limits, with the following exceptions: 

SDG 1412-044: (NWTPH-Dx) The percent recovery for surrogate o-Terphenyl was not recoverable in 
Sample EX-14-4.0. The sample required dilution (10X). The surrogates are added to the sample when it is 
extracted.  If the sample is diluted 10X or more, accurate recovery of the surrogates is often not possible 
because it is also diluted below the linear calibration range of the instrument. No action was required for 
this outlier. 

SDG 1412-044: (PAHs) The percent recovery for surrogate pyrene-d10 was greater than the control limits 
in Sample EX-14-4.0; however, the sample was spiked with two additional surrogates, all within their 
respective control limits.  No action was required for this outlier. 

SDG 1412-214: (PAHs) The percent recovery for surrogate terphenyl-d14 was less than the control limits 
in Sample EX-18-6.0; however, the sample was spiked with two additional surrogates, all within their 
respective control limits.  No action was required for this outlier. 

SDG 1501-238: (PAHs) The percent recovery for surrogate 2-Fluorobiphenyl was greater than the control 
limits in Sample EX-49-8.5; however, the sample was spiked with two additional surrogates, all within 
their respective control limits.  No action was required for this outlier. 

Method and Trip Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce 
measurable concentrations of the analytes of interest.  A method blank was analyzed with each batch of 
samples, at a frequency of 1 per 20 samples.  For all sample batches, method blanks were analyzed at 
the required frequency.  None of the analytes of interest were detected above the reporting limits in any 
of the method blanks. 

Trip blanks are analyzed to provide an indication as to whether volatile compounds have 
cross-contaminated other like samples within the transportation process to the laboratory. None of the 
analytes of interest were detected above the reporting limits in any of the trip blanks. 
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Matrix Spikes/Matrix Spike Duplicates 

Since the actual analyte concentration in an environmental sample is not known, the accuracy of a 
particular analysis is usually inferred by performing a matrix spike (MS) analysis on one sample from the 
associated batch, known as the parent sample.  One aliquot of the sample is analyzed in the normal 
manner and then a second aliquot of the sample is spiked with a known amount of analyte concentration 
and analyzed.  From these analyses, a percent recovery is calculated.  Matrix spike duplicate (MSD) 
analyses are generally performed for organic analyses as a precision check and analyzed in the same 
sequence as a matrix spike. Using the result values from the MS and MSD, the relative percent difference 
(RPD) is calculated. The percent recovery control limits for MS and MSD analyses are specified in the 
laboratory documents, as are the RPD control limits for MS/MSD sample sets. 

One MS/MSD analysis should be performed for every analytical batch or every 20 field samples, 
whichever is more frequent.  The frequency requirements were met for all analyses and the percent 
recovery and RPD values were within the proper control limits. 

Laboratory Control Samples/Laboratory Control Sample Duplicates 

A laboratory control sample (LCS) is a blank sample that is spiked with a known amount of analyte and 
then analyzed.  An LCS is similar to an MS, but without the possibility of matrix interference.  Given that 
matrix interference is not an issue, the LCS/LCSD control limits for accuracy and precision are usually 
more rigorous than for MS/MSD analyses.  Additionally, data qualification based on LCS/LCSD analyses 
would apply to all samples in the associated batch, instead of just the parent sample. The percent 
recovery control limits for LCS and LCSD analyses are specified in the laboratory documents, as are the 
RPD control limits for LCS/LCSD sample sets.   

One LCS/LCSD analysis should be performed for every analytical batch or every 20 field samples, 
whichever is more frequent. The frequency requirements were met for all analyses and the percent 
recovery and RPD values were within the proper control limits. 

Laboratory Duplicates 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses.  Two 
separate aliquots of a sample are analyzed as distinct samples in the laboratory and the RPD between 
the two results is calculated.  Duplicate analyses should be performed once per analytical batch.  If one or 
more of the samples used has a concentration less than five times the reporting limit for that sample, the 
absolute difference is used instead of the RPD. The RPD control limits are specified in the laboratory 
documents. Laboratory duplicates were analyzed at the proper frequency and the specified acceptance 
criteria were met, with the following exception: 

SDG 1412-051: (Metals) A laboratory duplicate analysis was performed with an RPD that exceeded the 
control limit; however, it was performed on a sample that was not associated with any of the project batch 
samples. For this reason, no action was required for this outlier. 

Field Duplicates 

In order to assess precision, field duplicate samples were collected and analyzed along with the reviewed 
sample batches.  The duplicate samples were analyzed for the same parameters as the associated 
parent samples.  Precision is determined by calculating the RPD between each pair of samples.  If one or 
more of the sample analytes has a concentration greater than five times the reporting limit for that 
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sample, then the absolute difference is used instead of the RPD. The RPD control limit for soil samples is 
50 percent. 

SDG 1412-044: One field duplicate sample pair, EX-13-10.0 and DUP-1, was submitted with this SDG.  
The precision criteria for all target analytes were met for this sample pair. 

SDG 1412-255: One field duplicate sample pair, EX-23-6.0 and EX-23-6.0-DUP-2, was submitted with this 
SDG.  The precision criteria for all target analytes were met for this sample pair. 

SDG 1501-159: One field duplicate sample pair, EX-41-9.0 and DUP-3, was submitted with this SDG.  The 
precision criteria for all target analytes were met for this sample pair. 

Sample Results 

SDGs 1412-044 and 1412-130: (NWTPH-Dx) The laboratory indicated that Samples EX-14-4.0 and 
EX-12-12.0 were screened before extraction because of the probable effects of natural matrix 
interference.  In cases where certain petroleum hydrocarbon target analytes could not be distinguished 
because of chromatographic interference, the laboratory raised the reporting limits, and indicated this 
with a “UI” qualifier. 

Miscellaneous 

SDG 1410-281:  (NWTPH-Gx) The gasoline chromatography in Sample EX-2-8.0 indicated that the sample 
exhibited a pattern typical of heavier range petroleum hydrocarbons (i.e., diesel #2 or heavy lubrication 
oil).  The positive result for gasoline was qualified as estimated (J) in order to note the high bias in this 
sample. 

SDG 1412-044: (NWTPH-Gx) The gasoline chromatography in Sample EX-14-4.0 indicated that the 
sample exhibited a pattern typical of heavier range petroleum hydrocarbons (i.e., diesel #2 or heavy 
lubrication oil).  The positive result for gasoline was qualified as estimated (J) in order to note the high 
bias in this sample. 

SDG 1412-214: (NWTPH-Dx) For Sample EX-18-6.0, the laboratory flagged the lube oil-range 
hydrocarbons result with “N1”, indicating that the lube oil-range hydrocarbons result was being influenced 
by the relative concentration of diesel-range hydrocarbons in the sample.  For this reason, the positive 
results for lube oil-range hydrocarbons were qualified as estimated (J) in Sample EX-18-6.0, in order to 
signify a potential high bias. 

OVERALL ASSESSMENT 

As was determined by this data validation, the laboratory followed the specified analytical methods.  
Accuracy was acceptable, as demonstrated by the surrogate, LCS/LCSD, and MS/MSD percent recovery 
values, with the exception noted above.  Precision was acceptable, as demonstrated by the LCS/LCSD, 
MS/MSD, and laboratory/field duplicate RPD values. 

All data are acceptable for the intended use, with the following qualifications listed below.  
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SUMMARY OF QUALIFIED SAMPLES 

Sample ID Analyte Qualifier 

EX-2-8.0 Gasoline-range hydrocarbons J 

EX-14-4.0 Gasoline-range hydrocarbons J 

EX-18-6.0 Lube oil-range hydrocarbons J 
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