
EnviroLogic Resources, Inc. 

 

 
 
 
 
 
 
 
 
 
 

TABLES



EnviroLogic Resources, Inc. 

 

 
 
 
 
 
 
 
 
 

 
FIGURES 



EnviroLogic Resources, Inc. 

 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 

LABORATORY ANALYTICAL REPORTS and  
 

DATA VALIDATION REPORT



Page 1 

EnviroLogic Resources, Inc. 

MEMORANDUM 
 
 
To:  File – 10077.006 
 
From:  Nancy East-Smith 
 
Date:  August 11, 2003 
 
Subject: QUALITY ASSURANCE/QUALITY CONTROL REVIEW 
  JUNE 19, 2003 SEDIMENT SAMPLES 
  ASTORIA AREA WIDE SITE 
 
This report presents the results of our review of the laboratory analytical report and the 
data validation conducted based on the laboratory report for two sediment samples 
collected at the Astoria Area Wide site.  The sediment samples were collected on June 
19, 2003 from south shoreline of Slip 2 (located just north of the Port of Astoria office 
building).  Sample handling, analysis and quality control (QC) procedures were 
established in the RI/FS and IRAM Development Work Plan, Phase 1, dated July 15, 
2002, (RI/FS Work Plan) (EnviroLogic Resources, Inc, 2002).  The samples were 
submitted to North Creek Analytical, Inc., (NCA) of Portland, Oregon, for analysis.  The 
samples were received at the lab on June 20, 2003, and assigned lab order number 
P3F0722 by NCA. 
 
As stated in Appendix B, Sections 8.0, 9.0, and 10.0 of the RI/FS Work Plan, our goal 
was to review the laboratory report and chain of custody for Quality Assurance/Quality 
Control  (QA/QC) parameters and statistical parameters.  The findings of our review are 
presented in the following pages.  Analyses performed are listed below. 

 
 

Analysis  Reference 

Hydrocarbon Identification NWTPH Methodology 
Gasoline Hydrocarbons NWTPH-Gx 
Diesel and Heavy Range Hydrocarbons NWTPH-Dx 

Volatile Organic Compounds (VOCs) EPA Method 8260B 

Polynuclear Aromatic Compounds (PAHs) EPA Method 8270M-SIM 

 
  EPA = U.S. Environmental Protection Agency                                            
  NWTPH = Northwest Total Petroleum Hydrocarbons 
  SIM = Selected Ion Monitoring 
   

CHAIN OF CUSTODY REVIEW 
  
The chain of custody (COC) was reviewed to determine sample condition upon of arrival 
at the lab, that analysis requested was in accordance with the RI/FS Work Plan, and that 
analyses requested were performed. 
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Ø No special conditions were noted on COCs to indicate sample containers were 

broken or otherwise in any adverse condition upon arrival at the laboratory. 
 
Ø Cooler temperatures were recorded as 7.3ºC, 4.7ºC, 5.8ºC and 7.9ºC.  P3F0722 

was submitted with P3F0694 (Astoria Area Wide 6/19/03 water samples) and it is 
unclear which cooler the two sediment samples were in. 

 
Ø Analyses requested on the COC were performed. 

 
 

QUALITY CONTROL/QUALITY ASSURANCE REVIEW 
 
DATA QUALIFIERS 
 
No data was qualified as a result of this data validation process. 
 
HOLDING TIMES 
  
We reviewed the laboratory reports and compared sample dates, prepared dates and 
analyzed dates for all the analyses.  The laboratory provided us with holding times for 
each analytical method for soil and water samples.  Based on this review no holding time 
exceptions were noted. 
 
FIELD BLANKS 
 
Equipment Blank 
No equipment blank was obtained. 
 
Trip Blank 
No trip blank was utilized. 
 
Laboratory Method Blanks 
Laboratory method blanks were analyzed at the required frequency for all analysis.  
Laboratory blanks were performed on sample batches so each blank is associated with a 
batch of field samples.  The batch sample associated with each field sample is identified 
in the laboratory report. No analytes detected in the laboratory blanks. 
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SURROGATE RECOVERIES 
 
Field Samples 
 
One or more surrogates were utilized for each analysis.  We reviewed all of the surrogate 
recoveries relative to the specified control limits and observed two exceptions (one 
analysis) for one sample.   Where surrogate recoveries were not within control limits 
batch specific QC information and laboratory notes were reviewed to evaluate the data.   
Lack of surrogate recovery due to dilution is not specifically addressed.  

 
Analysis/ 
QC Batch 
Number 
 

Field  
Samples 
Impacted 

Surrogate 
And % 
Recovery 
 

Control 
Limits 
 
 

Comment 
 
 
 

PAHs 
3060907 

SD-700(P) Fluorene-d10 
Pyrene-d10 

40-150 
40-150 

Case narrative provided by the 
laboratory states surrogate 
recovery cannot be accurately 
quantified due to interference from 
coeluting compounds. 

All other QA/QC was acceptable so no data was qualified. 
 
SPIKE AND SURROGATE RECOVERIES 
 
Laboratory Control Samples 
 
Laboratory Control Samples (LCS) were conducted at the required frequency.  Based on 
our review all LCS quality control information was acceptable.  No data was qualified 
 
Matrix Spike Samples 
 
Matrix Spike (MS) were conducted at the required frequency.  Based on our review 
generally all spike compounds and/or surrogates met quality control criteria.  Some QC 
data was impacted or not available due to sample dilution. 
 
Duplicate Samples 
 
Duplicate samples were conducted at the required frequency.  Based on our review 
generally all spike compounds and/or surrogates met quality control limits.  Some QC 
data was impacted or not available due to sample dilution. 
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LABORATORY AND FIELD DUPLICATES/RELATIVE PERCENT 
DIFFERENCE 
 
Duplicate samples were analyzed at the required frequency for all analyses.  No field 
duplicate sample was obtained.   Matrix Spike Duplicates (MSDs), Laboratory Control 
Sample Duplicates (LCSDs), and laboratory duplicates analytical information was 
reviewed.  Based on our review all duplicate sample relative percent differences (RPDs) 
were within acceptable limits.  Surrogate recovery exceptions for duplicate samples were 
included in the previous section. 
 
 
STATISTICAL EVALUATION 
 
Precision 
Precision is a measure of the ability to reproduce data and is evaluated using duplicate 
samples.  This includes field duplicates, laboratory duplicates, MSDs and LCSDs.  
Relative percent difference (RPD) is used to measure the reproducibility as described in 
section 10.1 of Appendix B of the RI/FS Work Plan.  The RPD control limits are listed in 
the laboratory reports.  These control limits may be slightly different than those presented 
in the Work Plan, but they are still acceptable.  Overall precision for the analysis was 
acceptable 
 
RPD’s outside the control limits would represent statistical exceptions and indicate a lack 
of ability to reproduce the data.   LCSD evaluate the affect laboratory conditions have on 
precision no RPD exceptions were noted in LCSDs.  Field duplicates, MSDs and lab 
duplicates evaluate the effect field and laboratory conditions have on precision.  No RPD 
exceptions were noted.  The precision of the laboratory data is acceptable and no data is 
qualified due to lack of precision. 
 
Accuracy 
Accuracy measures the bias in a system and is evaluated using percent recovery of 
surrogate, spikes and LCS.  LCS evaluates bias due to laboratory conditions. Bias due to 
field and laboratory conditions is evaluated using surrogates and matrix spikes.  Our 
review indicates that surrogate recovery could not be calculated for two PHA surrogates  
(SD-700(P)).  The third surrogate recovery was acceptable.  The laboratory noted 
coeluting organic compounds as the primary reason for not being able to recover the 
surrogate.   The problem appears to be limited to this sample and the third surrogate was 
recovered within acceptable limits and other QC criteria were acceptable so the data was 
not qualified. 
 
Representativeness 
Equipment blanks, laboratory blanks and field duplicate samples evaluate how 
representative analytical results are of actual site conditions.  Blanks evaluate the 
introduction of “analytes” from outside sources such as field equipment, transportation 
equipment and the laboratory environment.  There were no problems with laboratory 
equipment introducing analytes that were not representative of sample conditions. 
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Duplicate field samples were not obtained so no evaluation of how representative a 
sample is of site conditions is available. 

 
Completeness 
Completeness evaluates how successful the data set is at being valid.  No analysis were 
rejected or qualified.  Our data group was 100 percent complete with respect to rejected 
analysis. 
 

CONCLUSION 
 
The data from this laboratory report are of acceptable quality. 
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11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

7 July, 2003

Tom Calabrese
EnviroLogic Resources, Inc.
P.O. Box 80762
Portland, OR 97280-0762

RE: Astoria Area-Wide Petroleum Site

Enclosed are the results of analyses for samples received by the laboratory on 06/20/03 11:51. If you
have any questions concerning this report, please feel free to contact me.

Sincerely,

Brian Cone
Industrial Services Manager

Work Orders included in this report:

P3F0722



Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

SD-700 (P) P3F0722-01 Soil 06/19/03 12:00 06/20/03 11:51

SD-701 (P) P3F0722-02 Soil 06/19/03 12:00 06/20/03 11:51

Page 1 of 17
Brian Cone, Industrial Services Manager

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network
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10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Hydrocarbon Identification per NW-TPH Methodology
North Creek Analytical - Portland

Result Analyte Limit
Reporting

Units Dilution BatchPrepared AnalyzedMethod Notes 

SD-700 (P) (P3F0722-01) Soil     Sampled: 06/19/03    Received: 06/20/03 

06/25/03 06/25/03 mg/kg dry 30609561Gasoline Range Hydrocarbons ND 47.8 NWTPH HCID
Diesel Range Hydrocarbons "" "" "DET 120 "
Heavy Oil Range Hydrocarbons "" "" "DET 239 D-15"

87.0 %Surr: 1-Chlorooctadecane 50-150

SD-701 (P) (P3F0722-02) Soil     Sampled: 06/19/03    Received: 06/20/03 

Gasoline Range Hydrocarbons 306095606/25/03 06/25/03 mg/kg dry 1DET 20.0 D-15NWTPH HCID
Diesel Range Hydrocarbons "" "" "DET 50.0 D-15"

" "" ""Heavy Oil Range Hydrocarbons ND 100 "

89.0 %Surr: 1-Chlorooctadecane 50-150

Page 2 of 17
Brian Cone, Industrial Services Manager

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network



Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Gasoline Hydrocarbons per NW TPH-Gx Method
North Creek Analytical - Portland

Result Analyte Limit
Reporting

Units Dilution BatchPrepared AnalyzedMethod Notes 

SD-700 (P) (P3F0722-01) Soil     Sampled: 06/19/03    Received: 06/20/03 

06/23/03 06/25/03 mg/kg dry 30608861Gasoline Range Hydrocarbons ND 4.78 NW TPH-Gx

77.3 %Surr: a,a,a-TFT 50-150

SD-701 (P) (P3F0722-02) Soil     Sampled: 06/19/03    Received: 06/20/03 

06/23/03 06/25/03 mg/kg dry 30608861Gasoline Range Hydrocarbons ND 2.00 NW TPH-Gx

95.3 %Surr: a,a,a-TFT 50-150

Page 3 of 17
Brian Cone, Industrial Services Manager

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network



Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Diesel and Heavy Range Hydrocarbons per NWTPH-Dx Method
North Creek Analytical - Portland

Result Analyte Limit
Reporting

Units Dilution BatchPrepared AnalyzedMethod Notes 

SD-700 (P) (P3F0722-01) Soil     Sampled: 06/19/03    Received: 06/20/03 

Diesel Range Organics 306095906/25/03 06/25/03 mg/kg dry 108090 598 NWTPH-Dx
Heavy Oil Range Hydrocarbons "" "" "800 789 "

125 %Surr: 1-Chlorooctadecane 50-150

SD-701 (P) (P3F0722-02) Soil     Sampled: 06/19/03    Received: 06/20/03 

Diesel Range Organics 306095906/25/03 06/26/03 mg/kg dry 1150 25.0 NWTPH-Dx
Heavy Oil Range Hydrocarbons "" "" "143 50.0 D-15"

104 %Surr: 1-Chlorooctadecane 50-150

Page 4 of 17
Brian Cone, Industrial Services Manager

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network



Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Selected Volatile Organic Compounds per EPA Method 8260B
North Creek Analytical - Portland

Result Analyte Limit
Reporting

Units Dilution BatchPrepared AnalyzedMethod Notes 

SD-700 (P) (P3F0722-01) Soil     Sampled: 06/19/03    Received: 06/20/03 

06/24/03 06/30/03 ug/kg dry 306094311,2-Dibromoethane ND 120 EPA 8260B
" "" ""1,2-Dichloroethane ND 120 "
" "" ""Benzene ND 120 "
" "" ""Toluene ND 120 "
" "" ""Ethylbenzene ND 120 "
" "" ""Xylenes (total) ND 239 "
" "" ""Methyl tert-butyl ether ND 478 "
" "" ""Naphthalene ND 478 "
" "" ""1,2,4-Trimethylbenzene ND 239 "
" "" ""1,3,5-Trimethylbenzene ND 120 "
" "" ""Isopropylbenzene ND 478 "
" "" ""n-Propylbenzene ND 120 "

60.7 %Surr: 4-BFB 42.6-130
71.1 %Surr: 1,2-DCA-d4 57.3-144
61.9 %Surr: Dibromofluoromethane 45.5-130
61.3 %Surr: Toluene-d8 42.1-144

SD-701 (P) (P3F0722-02) Soil     Sampled: 06/19/03    Received: 06/20/03 

06/24/03 06/30/03 ug/kg dry 306094311,2-Dibromoethane ND 50.0 EPA 8260B
" "" ""1,2-Dichloroethane ND 50.0 "
" "" ""Benzene ND 50.0 "
" "" ""Toluene ND 50.0 "
" "" ""Ethylbenzene ND 50.0 "
" "" ""Xylenes (total) ND 100 "
" "" ""Methyl tert-butyl ether ND 200 "
" "" ""Naphthalene ND 200 "
" "" ""1,2,4-Trimethylbenzene ND 100 "
" "" ""1,3,5-Trimethylbenzene ND 50.0 "
" "" ""Isopropylbenzene ND 200 "
" "" ""n-Propylbenzene ND 50.0 "

78.9 %Surr: 4-BFB 42.6-130
89.4 %Surr: 1,2-DCA-d4 57.3-144
81.5 %Surr: Dibromofluoromethane 45.5-130
86.5 %Surr: Toluene-d8 42.1-144

Page 5 of 17
Brian Cone, Industrial Services Manager

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network



Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Result Analyte Limit
Reporting

Units Dilution BatchPrepared AnalyzedMethod Notes 

R-05SD-700 (P) (P3F0722-01) Soil     Sampled: 06/19/03    Received: 06/20/03 

Acenaphthene 306090706/24/03 06/30/03 ug/kg dry 20684 641 EPA 8270m
" "" ""Acenaphthylene ND 641 "

Anthracene "" "" "1910 641 "
Benzo (a) anthracene "" "" "759 641 "

" "" ""Benzo (a) pyrene ND 641 "
" "" ""Benzo (b) fluoranthene ND 641 "
" "" ""Benzo (ghi) perylene ND 641 "
" "" ""Benzo (k) fluoranthene ND 641 "

Chrysene "" "" "1310 641 "
" "" ""Dibenzo (a,h) anthracene ND 641 "

Fluoranthene "" "" "3340 641 "
" "" ""Fluorene ND 962 R-03"
" "" ""Indeno (1,2,3-cd) pyrene ND 641 "
" "" ""Naphthalene ND 641 "
" "" ""Phenanthrene ND 641 "

Pyrene "" "" "2960 641 "

NRSurr: Fluorene-d10 S-0240-150
NRSurr: Pyrene-d10 S-0240-150

70.9 %Surr: Benzo (a) pyrene-d12 J40-150

R-05SD-701 (P) (P3F0722-02) Soil     Sampled: 06/19/03    Received: 06/20/03 

06/24/03 07/01/03 ug/kg dry 30609072Acenaphthene ND 26.8 EPA 8270m
" "" ""Acenaphthylene ND 26.8 "
" "" ""Anthracene ND 26.8 "

Benzo (a) anthracene "" "" "70.5 26.8 "
Benzo (a) pyrene "" "" "52.6 26.8 "
Benzo (b) fluoranthene "" "" "83.2 26.8 "
Benzo (ghi) perylene "" "" "33.6 26.8 "
Benzo (k) fluoranthene "" "" "48.0 26.8 "
Chrysene "" "" "122 26.8 "

" "" ""Dibenzo (a,h) anthracene ND 26.8 "
Fluoranthene "" "" "170 26.8 "

" "" ""Fluorene ND 26.8 "
Indeno (1,2,3-cd) pyrene "" "" "30.1 26.8 "

" "" ""Naphthalene ND 26.8 "
Phenanthrene "" "" "59.2 26.8 "
Pyrene "" "" "169 26.8 "

Page 6 of 17
Brian Cone, Industrial Services Manager

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network



Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Polynuclear Aromatic Compounds per EPA 8270M-SIM
North Creek Analytical - Portland

Result Analyte Limit
Reporting

Units Dilution BatchPrepared AnalyzedMethod Notes 

R-05SD-701 (P) (P3F0722-02) Soil     Sampled: 06/19/03    Received: 06/20/03 

101 %Surr: Fluorene-d10 40-150
96.5 %Surr: Pyrene-d10 40-150
75.4 %Surr: Benzo (a) pyrene-d12 40-150

Page 7 of 17
Brian Cone, Industrial Services Manager

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network



Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Percent Dry Weight (Solids) per Standard Methods
North Creek Analytical - Portland

Result Analyte Limit
Reporting

Units Dilution BatchPrepared AnalyzedMethod Notes 

SD-700 (P) (P3F0722-01) Soil     Sampled: 06/19/03    Received: 06/20/03 

% Solids 306092706/24/03 06/25/03 % by Weight 141.8 1.00 NCA SOP

SD-701 (P) (P3F0722-02) Soil     Sampled: 06/19/03    Received: 06/20/03 

% Solids 306092706/24/03 06/25/03 % by Weight 158.7 1.00 NCA SOP

Page 8 of 17
Brian Cone, Industrial Services Manager

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its
entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network



Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Hydrocarbon Identification per NW-TPH Methodology - Quality Control

North Creek Analytical - Portland

Batch 3060956 - TPH-HCID Extraction

Blank (3060956-BLK1) Prepared & Analyzed: 06/25/03 
Gasoline Range Hydrocarbons mg/kgND 20.0
Diesel Range Hydrocarbons "ND 50.0

Heavy Oil Range Hydrocarbons "ND 100

" 9.60 50-150Surr: 1-Chlorooctadecane 77.6DET

Duplicate (3060956-DUP1) Prepared & Analyzed: 06/25/03 Source: P3F0722-01
Gasoline Range Hydrocarbons mg/kg dryND 47.8 ND 50
Diesel Range Hydrocarbons "DET 120 3960 5025.6
Heavy Oil Range Hydrocarbons "DET 239 393 5015.7

" 23.0 50-150Surr: 1-Chlorooctadecane 100DET

Duplicate (3060956-DUP2) Prepared & Analyzed: 06/25/03 Source: P3F0722-02
Gasoline Range Hydrocarbons mg/kg dryDET 20.0 30.4 505.41
Diesel Range Hydrocarbons "DET 50.0 115 5024.9
Heavy Oil Range Hydrocarbons "ND 100 ND 50

" 16.4 50-150Surr: 1-Chlorooctadecane 97.6DET
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North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the
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Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Gasoline Hydrocarbons per NW TPH-Gx Method - Quality Control

North Creek Analytical - Portland

Batch 3060886 - EPA 5035

Blank (3060886-BLK1) Prepared: 06/23/03  Analyzed: 06/24/03 
Gasoline Range Hydrocarbons mg/kgND 2.00

" 1.25 50-150Surr: a,a,a-TFT 1361.70

LCS (3060886-BS1) Prepared: 06/23/03  Analyzed: 06/24/03 
Gasoline Range Hydrocarbons mg/kg30.5 2.00 25.0 70-130122

" 1.25 50-150Surr: a,a,a-TFT 1271.59

Duplicate (3060886-DUP1) Prepared: 06/23/03  Analyzed: 06/24/03 Source: P3F0632-02
Gasoline Range Hydrocarbons mg/kg dryND 2.00 ND 40

" 1.37 50-150Surr: a,a,a-TFT 1261.72
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Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Diesel and Heavy Range Hydrocarbons per NWTPH-Dx Method - Quality Control

North Creek Analytical - Portland

Batch 3060959 - EPA 3550 Fuels

Blank (3060959-BLK1) Prepared & Analyzed: 06/25/03 
Diesel Range Organics mg/kgND 25.0
Heavy Oil Range Hydrocarbons "ND 50.0

" 4.80 50-150Surr: 1-Chlorooctadecane 78.13.75

LCS (3060959-BS1) Prepared & Analyzed: 06/25/03 
Diesel Range Organics mg/kg126 25.0 125 50-150101
Heavy Oil Range Hydrocarbons "72.0 50.0 75.0 50-15096.0

" 4.80 50-150Surr: 1-Chlorooctadecane 90.24.33

Duplicate (3060959-DUP1) Prepared & Analyzed: 06/25/03 Source: P3F0540-01
Diesel Range Organics mg/kg dryND 500 ND 50 R-05
Heavy Oil Range Hydrocarbons "5520 1000 5970 507.83

" 9.55 S-0150-150Surr: 1-Chlorooctadecane NR0.00

Duplicate (3060959-DUP2) Prepared & Analyzed: 06/25/03 Source: P3F0540-02
Diesel Range Organics mg/kg dry6540 1300 7150 508.91
Heavy Oil Range Hydrocarbons "19200 2590 20300 505.57

" 12.4 S-0150-150Surr: 1-Chlorooctadecane NR0.00
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Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Selected Volatile Organic Compounds per EPA Method 8260B - Quality Control

North Creek Analytical - Portland

Batch 3060943 - EPA 5035

Blank (3060943-BLK1) Prepared: 06/24/03  Analyzed: 06/30/03 
1,2-Dibromoethane ug/kgND 50.0
1,2-Dichloroethane "ND 50.0
Benzene "ND 50.0
Toluene "ND 50.0
Ethylbenzene "ND 50.0
Xylenes (total) "ND 100
Methyl tert-butyl ether "ND 200

Naphthalene "ND 200
1,2,4-Trimethylbenzene "ND 100
1,3,5-Trimethylbenzene "ND 50.0
Isopropylbenzene "ND 200
n-Propylbenzene "ND 50.0

" 2000 65.4-143Surr: 4-BFB 1032060
" 2000 77.7-144Surr: 1,2-DCA-d4 1192380
" 2000 66.5-131Surr: Dibromofluoromethane 1022050
" 2000 77.5-143Surr: Toluene-d8 1122230

LCS (3060943-BS1) Prepared: 06/24/03  Analyzed: 06/30/03 
Benzene ug/kg1930 50.0 2000 81.9-12596.5
Toluene "1920 50.0 2000 80-12596.0

" 2000 65.4-143Surr: 4-BFB 96.51930
" 2000 77.7-144Surr: 1,2-DCA-d4 1122250
" 2000 66.5-131Surr: Dibromofluoromethane 1012020
" 2000 77.5-143Surr: Toluene-d8 1032060

Matrix Spike (3060943-MS1) Prepared: 06/24/03  Analyzed: 06/30/03 Source: P3F0788-01
Benzene ug/kg dry1940 50.0 3710 ND Q-0268.5-12552.3
Toluene "1890 50.0 3710 57.5 Q-0270.3-12549.4

" 3710 S-0165.4-143Surr: 4-BFB 41.81550
" 3710 S-0177.7-144Surr: 1,2-DCA-d4 64.72400
" 3710 S-0166.5-131Surr: Dibromofluoromethane 59.62210
" 3710 S-0177.5-143Surr: Toluene-d8 49.31830
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Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588

Seattle

Spokane

Portland

Bend

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Selected Volatile Organic Compounds per EPA Method 8260B - Quality Control

North Creek Analytical - Portland

Batch 3060943 - EPA 5035

Matrix Spike Dup (3060943-MSD1) Prepared: 06/24/03  Analyzed: 06/30/03 Source: P3F0788-01
Benzene ug/kg dry1960 50.0 3710 ND 25 Q-0268.5-12552.8 1.03
Toluene "1990 50.0 3710 57.5 25 Q-0270.3-12552.1 5.15

" 3710 S-0165.4-143Surr: 4-BFB 46.41720
" 3710 S-0177.7-144Surr: 1,2-DCA-d4 66.62470
" 3710 S-0166.5-131Surr: Dibromofluoromethane 60.62250
" 3710 S-0177.5-143Surr: Toluene-d8 54.42020
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Portland, OR  97280-0762 07/07/03 17:44Tom Calabrese

10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
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Seattle

Spokane

Portland

Bend

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Quality Control

North Creek Analytical - Portland

Batch 3060907 - EPA 3550

Blank (3060907-BLK1) Prepared: 06/24/03  Analyzed: 06/30/03 
Acenaphthene ug/kgND 13.4
Acenaphthylene "ND 13.4
Anthracene "ND 13.4
Benzo (a) anthracene "ND 13.4
Benzo (a) pyrene "ND 13.4
Benzo (b) fluoranthene "ND 13.4
Benzo (ghi) perylene "ND 13.4

Benzo (k) fluoranthene "ND 13.4
Chrysene "ND 13.4
Dibenzo (a,h) anthracene "ND 13.4
Fluoranthene "ND 13.4
Fluorene "ND 13.4
Indeno (1,2,3-cd) pyrene "ND 13.4
Naphthalene "ND 13.4
Phenanthrene "ND 13.4
Pyrene "ND 13.4

" 83.3 40-150Surr: Fluorene-d10 10990.6
" 83.3 40-150Surr: Pyrene-d10 92.877.3
" 83.3 40-150Surr: Benzo (a) pyrene-d12 80.767.2

LCS (3060907-BS1) Prepared: 06/24/03  Analyzed: 07/02/03 
Acenaphthene ug/kg164 13.4 167 33-13998.2
Benzo (a) pyrene "122 13.4 167 45-14973.1
Pyrene "140 13.4 167 39-13883.8

" 83.3 40-150Surr: Fluorene-d10 10587.2
" 83.3 40-150Surr: Pyrene-d10 87.472.8
" 83.3 40-150Surr: Benzo (a) pyrene-d12 78.065.0
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Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
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Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Polynuclear Aromatic Compounds per EPA 8270M-SIM - Quality Control

North Creek Analytical - Portland

Batch 3060907 - EPA 3550

Matrix Spike (3060907-MS1) R-05Prepared: 06/24/03  Analyzed: 06/30/03 Source: P3F0688-01
Acenaphthene ug/kg dry186 26.8 196 10.2 33-13989.7
Benzo (a) pyrene "178 26.8 196 47.0 45-14966.8
Pyrene "272 26.8 196 147 39-13863.8

" 98.1 40-150Surr: Fluorene-d10 10198.6
" 98.1 40-150Surr: Pyrene-d10 89.788.0
" 98.1 40-150Surr: Benzo (a) pyrene-d12 75.974.5

Matrix Spike Dup (3060907-MSD1) R-05Prepared: 06/24/03  Analyzed: 06/30/03 Source: P3F0688-01
Acenaphthene ug/kg dry203 26.8 196 10.2 6033-13998.4 8.74

Benzo (a) pyrene "181 26.8 196 47.0 6045-14968.4 1.67
Pyrene "284 26.8 196 147 6039-13869.9 4.32

" 98.1 40-150Surr: Fluorene-d10 107105
" 98.1 40-150Surr: Pyrene-d10 95.193.3
" 98.1 40-150Surr: Benzo (a) pyrene-d12 78.977.4
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10077.006
Astoria Area-Wide Petroleum Site

P.O. Box 80762
EnviroLogic Resources, Inc.

Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
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20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310  fax 541.382.7588
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Spokane

Portland

Bend

Result Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Percent Dry Weight (Solids) per Standard Methods - Quality Control

North Creek Analytical - Portland

Batch 3060927 - Dry Weight

Duplicate (3060927-DUP1) Prepared: 06/24/03  Analyzed: 06/25/03 Source: P3F0671-01
% Solids % by Weight69.9 1.00 70.2 200.428

Duplicate (3060927-DUP2) Prepared: 06/24/03  Analyzed: 06/25/03 Source: P3E0531-08
% Solids % by Weight72.2 1.00 72.5 200.415

Duplicate (3060927-DUP3) Prepared: 06/24/03  Analyzed: 06/25/03 Source: P3F0678-21
% Solids % by Weight89.2 1.00 89.2 200.00
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Reported:

Project Manager:

Project Number:

Project:

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-9223
425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
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Seattle

Spokane

Portland

Bend

Notes and Definitions 

D-15 Detected hydrocarbons have non-petroleum peaks or elution pattern that suggests the presence of biogenic interference.

J Estimated value.

Q-02 The spike recovery for this QC sample is outside of established control limits due to sample matrix interference.

R-03 The reporting limit for this analyte was raised due to matrix interference.

R-05 Reporting limits raised due to dilution necessary for analysis.  Sample contains high levels of reported analyte, non-target analyte,
and/or matrix interference.

S-01 The surrogate recovery for this sample is not available due to sample dilution required from high analyte concentration and/or
matrix interferences.

S-02 The surrogate recovery for this sample cannot be accurately quantified due to interference from coeluting organic compounds
present.

DET Analyte DETECTED

dry Sample results reported on a dry weight basis.  MRLs are adjusted if %Solids are less than 50%.

Sample results reported on a wet weight basis (as received)wet

RPD Relative Percent Difference

Not ReportedNR

ND Analyte NOT DETECTED at or above the reporting limit
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