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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
January 25, 2022 
 
 
 
Scott Adamek, Project Manager 
Wood Environment & Infrastructure 
One Union Square 
600 University Street, Suite 600 
Seattle, WA  98101 
 
Dear Mr Adamek: 
 
Included are the results from the testing of material submitted on January 12, 2022 
from the Kelly Moore, F&BI 201138 project.  There are 6 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Christy Duitman 
WEI0125R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 12, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure Kelly Moore, F&BI 201138 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure 
201138 -01 Eff-1-12-2022 
201138 -02 Inf-1-12-2022 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff-1-12-2022 Client: Wood Environment & Infrastructure 
Date Received: 01/12/22 Project: Kelly Moore, F&BI 201138 
Date Collected: 01/12/22 Lab ID: 201138-01 1/5 
Date Analyzed: 01/20/22 Data File: 011929.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 100 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.6 <0.5 
Toluene <94 <25 
Ethylbenzene <2.2 <0.5 
m,p-Xylene <4.3 <1 
o-Xylene <2.2 <0.5 
Gasoline Range Organics <1,600 <400 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf-1-12-2022 Client: Wood Environment & Infrastructure 
Date Received: 01/12/22 Project: Kelly Moore, F&BI 201138 
Date Collected: 01/12/22 Lab ID: 201138-02 1/7.8 
Date Analyzed: 01/20/22 Data File: 011930.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 97 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene 2.6 0.82 
Toluene <150 <39 
Ethylbenzene <3.4 <0.78 
m,p-Xylene <6.8 <1.6 
o-Xylene <3.4 <0.78 
Gasoline Range Organics 11,000 2,700 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure 
Date Received: Not Applicable Project: Kelly Moore, F&BI 201138 
Date Collected: Not Applicable Lab ID: 02-126 MB 
Date Analyzed: 01/19/22 Data File: 011911.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 92 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  01/25/22 
Date Received:  01/12/22 
Project:  Kelly Moore, F&BI 201138 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  201228-01 1/5.3 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 6.3 6.3 0 
Toluene ug/m3 <100 <100 nm 
Ethylbenzene ug/m3 3.3 3.3 0 
m,p-Xylene ug/m3  16  15 6 
o-Xylene ug/m3 8.7 8.6 1 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 96  70-130 
Toluene ug/m3 51 107  70-130 
Ethylbenzene ug/m3 59 97  70-130 
m,p-Xylene ug/m3 120 102  70-130 
o-Xylene ug/m3 59 104  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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February 15, 2022 
 
 
 
Scott Adamek , Project Manager 
Wood Environment & Infrastructure 
One Union Square 
600 University Street, Suite 600 
Seattle, WA  98101 
 
Dear Mr Adamek: 
 
Included are the results from the testing of material submitted on February 7, 2022 
from the Kelly Moore, F&BI 202104 project.  There are 6 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Christy Duitman 
WEI0215R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on February 7, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure Kelly Moore, F&BI 202104 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure 
202104 -01 Eff_2-7-2022 
202104 -02 Inf_2-7-2022 
 
 
The TO-15 calibration standard failed the acceptance criteria for several analytes.  The 
data were flagged accordingly. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff_2-7-2022 Client: Wood Environment & Infrastructure 
Date Received: 02/07/22 Project: Kelly Moore, F&BI 202104 
Date Collected: 02/07/22 Lab ID: 202104-01 1/5.2 
Date Analyzed: 02/10/22 Data File: 020931.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 91 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.7 <0.52 
Toluene <98 <26 
Ethylbenzene <2.3 <0.52 
m,p-Xylene <4.5 <1 
o-Xylene <2.3 <0.52 
Gasoline Range Organics <1,700 <420 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf_2-7-2022 Client: Wood Environment & Infrastructure 
Date Received: 02/07/22 Project: Kelly Moore, F&BI 202104 
Date Collected: 02/07/22 Lab ID: 202104-02 1/37 
Date Analyzed: 02/10/22 Data File: 020932.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 104 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <12 <3.7 
Toluene <700 <180 
Ethylbenzene <16 <3.7 
m,p-Xylene <32 <7.4 
o-Xylene <16 <3.7 
Gasoline Range Organics 15,000 3,700 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure 
Date Received: Not Applicable Project: Kelly Moore, F&BI 202104 
Date Collected: Not Applicable Lab ID: 02-0224 MB 
Date Analyzed: 02/09/22 Data File: 020913.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 91 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  02/15/22 
Date Received:  02/07/22 
Project:  Kelly Moore, F&BI 202104 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  202134-02 1/5.9 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <1.9 <1.9 nm 
Toluene ug/m3 <110 <110 nm 
Ethylbenzene ug/m3 <2.6 <2.6 nm 
m,p-Xylene ug/m3 <5.1 <5.1 nm 
o-Xylene ug/m3 <2.6 <2.6 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 89  70-130 
Toluene ug/m3 51 91  70-130 
Ethylbenzene ug/m3 59 98  70-130 
m,p-Xylene ug/m3 120 98  70-130 
o-Xylene ug/m3 59 107  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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March 22, 2022 
 
 
 
Scott Adamek, Project Manager 
Wood Environment & Infrastructure 
One Union Square 
600 University Street, Suite 600 
Seattle, WA  98101 
 
Dear Mr Adamek: 
 
Included are the results from the testing of material submitted on March 8, 2022 from 
the Kelly Moore, F&BI 203143 project.  There are 6 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Christy Duitman 
WEI0322R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on March 8, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure Kelly Moore, F&BI 203143 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure 
203143 -01 Eff_3-8-2022 
203143 -02 Inf_3-8-2022 
 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff_3-8-2022 Client: Wood Environment & Infrastructure 
Date Received: 03/08/22 Project: Kelly Moore, F&BI 203143 
Date Collected: 03/08/22 Lab ID: 203143-01 1/5.2 
Date Analyzed: 03/12/22 Data File: 031128.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 88 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.7 <0.52 
Toluene <98 <26 
Ethylbenzene <2.3 <0.52 
m,p-Xylene <4.5 <1 
o-Xylene <2.3 <0.52 
Gasoline Range Organics <1,700 <420 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf_3-8-2022 Client: Wood Environment & Infrastructure 
Date Received: 03/08/22 Project: Kelly Moore, F&BI 203143 
Date Collected: 03/17/22 Lab ID: 203143-02 1/8.0 
Date Analyzed: 03/18/22 Data File: 031732.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 86 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <2.6 <0.8 
Toluene <150 <40 
Ethylbenzene <3.5 <0.8 
m,p-Xylene <6.9 <1.6 
o-Xylene <3.5 <0.8 
Gasoline Range Organics <2,600 <640 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure 
Date Received: Not Applicable Project: Kelly Moore, F&BI 203143 
Date Collected: Not Applicable Lab ID: 02-0564 MB 
Date Analyzed: 03/11/22 Data File: 031112.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 89 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  03/22/22 
Date Received:  03/08/22 
Project:  Kelly Moore, F&BI 203143 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  203099-01 1/5.8 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <1.9 <1.9 nm 
Toluene ug/m3 <110 <110 nm 
Ethylbenzene ug/m3 <2.5 <2.5 nm 
m,p-Xylene ug/m3 <5 <5 nm 
o-Xylene ug/m3 <2.5 <2.5 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 104  70-130 
Toluene ug/m3 51 105  70-130 
Ethylbenzene ug/m3 59 105  70-130 
m,p-Xylene ug/m3 120 109  70-130 
o-Xylene ug/m3 59 110  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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April 25, 2022 
 
 
 
Scott Adamek, Project Manager 
Wood Environment & Infrastructure 
One Union Square 
600 University Street, Suite 600 
Seattle, WA  98101 
 
Dear Mr Adamek: 
 
Included are the results from the testing of material submitted on April 8, 2022 from 
the Kelly Moore, F&BI 204109 project.  There are 7 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Christy Duitman 
WEI0425R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 8, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure Kelly Moore, F&BI 204109 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure 
204109 -01 Eff_4-8-2022 
204109 -02 Inf_4-8-2022 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff_4-8-2022 Client: Wood Environment & Infrastructure 
Date Received: 04/08/22 Project: Kelly Moore, F&BI 204109 
Date Collected: 04/19/22 Lab ID: 204109-01 1/5 
Date Analyzed: 04/19/22 Data File: 041917.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 95 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.6 <0.5 
Toluene <94 <25 
Ethylbenzene <2.2 <0.5 
m,p-Xylene <4.3 <1 
o-Xylene <2.2 <0.5 
Naphthalene <1.3 <0.25 
Gasoline Range Organics <1700 <400 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf_4-8-2022 Client: Wood Environment & Infrastructure 
Date Received: 04/08/22 Project: Kelly Moore, F&BI 204109 
Date Collected: 04/19/22 Lab ID: 204109-02 1/7.6 
Date Analyzed: 04/19/22 Data File: 041918.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 94 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene  14 4.5 
Toluene <140 <38 
Ethylbenzene <3.3 <0.76 
m,p-Xylene <6.6 <1.5 
o-Xylene <3.3 <0.76 
Naphthalene <2 <0.38 
Gasoline Range Organics 6,800 1,700 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure 
Date Received: Not Applicable Project: Kelly Moore, F&BI 204109 
Date Collected: 04/19/22 Lab ID: 02-0934 MB 
Date Analyzed: 04/19/22 Data File: 041915.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 96 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Naphthalene <0.26 <0.05 
Gasoline Range Organics <330 <80 
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Date of Report:  04/25/22 
Date Received:  04/08/22 
Project:  Kelly Moore, F&BI 204109 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  204120-01 1/9 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <2.9 <2.9 nm 
Toluene ug/m3 <170 <170 nm 
Ethylbenzene ug/m3 <3.9 <3.9 nm 
m,p-Xylene ug/m3 <7.8 <7.8 nm 
o-Xylene ug/m3 <3.9 <3.9 nm 
Naphthalene ug/m3 <2.4 <2.4 nm 
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Date of Report:  04/25/22 
Date Received:  04/08/22 
Project:  Kelly Moore, F&BI 204109 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 106  70-130 
Toluene ug/m3 51 98  70-130 
Ethylbenzene ug/m3 59 99  70-130 
m,p-Xylene ug/m3 120 103  70-130 
o-Xylene ug/m3 59 105  70-130 
Naphthalene ug/m3 71 105  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
May 19, 2022 
 
 
 
Christy Duitman, Project Manager 
Wood Environment & Infrastructure 
One Union Square 
600 University Street, Suite 600 
Seattle, WA  98101 
 
Dear Ms Duitman: 
 
Included are the results from the testing of material submitted on May 10, 2022 from 
the Kelly Moore, F&BI 205151 project.  There are 6 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
WEI0519R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on May 10, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure Kelly Moore, F&BI 205151 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure 
205151 -01 Eff_5-10-2022 
205151 -02 Inf_5-10-2022 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff_5-10-2022 Client: Wood Environment & Infrastructure 
Date Received: 05/10/22 Project: Kelly Moore, F&BI 205151 
Date Collected: 05/10/22 Lab ID: 205151-01 1/5.1 
Date Analyzed: 05/12/22 Data File: 051122.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 93 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.6 <0.51 
Toluene <96 <25 
Ethylbenzene <2.2 <0.51 
m,p-Xylene <4.4 <1 
o-Xylene <2.2 <0.51 
Gasoline Range Organics <1,700 <410 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3 

 
Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf_5-10-2022 Client: Wood Environment & Infrastructure 
Date Received: 05/10/22 Project: Kelly Moore, F&BI 205151 
Date Collected: 05/10/22 Lab ID: 205151-02 1/8.2 
Date Analyzed: 05/12/22 Data File: 051123.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 92 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <2.6 <0.82 
Toluene <150 <41 
Ethylbenzene <3.6 <0.82 
m,p-Xylene <7.1 <1.6 
o-Xylene <3.6 <0.82 
Gasoline Range Organics 3,300 810 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure 
Date Received: Not Applicable Project: Kelly Moore, F&BI 205151 
Date Collected: Not Applicable Lab ID: 02-1090 mb 
Date Analyzed: 05/11/22 Data File: 051113.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 92 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  05/19/22 
Date Received:  05/10/22 
Project:  Kelly Moore, F&BI 205151 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  202156-01 1/6.2 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3  28  27 4 
Toluene ug/m3  130  140 7 
Ethylbenzene ug/m3 7.9 7.7 3 
m,p-Xylene ug/m3  27  26 4 
o-Xylene ug/m3 8.1 7.7 5 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 98  70-130 
Toluene ug/m3 51 112  70-130 
Ethylbenzene ug/m3 59 87  70-130 
m,p-Xylene ug/m3 120 93  70-130 
o-Xylene ug/m3 59 97  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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June 14, 2022 
 
 
 
Christy Duitman, Project Manager 
Wood Environment & Infrastructure  
Lake Washington Blvd NE, Suite 200 
Kirkland, WA 98033 
 
Dear Ms Duitman: 
 
Included are the results from the testing of material submitted on June 7, 2022 from 
the Kelly Moore PO C014104200, F&BI 206110 project.  There are 6 pages included in 
this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
WEI0614R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on June 7, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure  Kelly Moore PO 
C014104200, F&BI 206110 project.  Samples were logged in under the laboratory ID’s 
listed below. 
 
Laboratory ID Wood Environment & Infrastructure  
206110 -01 Eff_6-7-2022 
206110 -02 Inf_6-7-2022 
 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff_6-7-2022 Client: Wood Environment & Infrastructure  
Date Received: 06/07/22 Project: Kelly Moore PO C014104200 
Date Collected: 06/07/22 Lab ID: 206110-01 1/4 
Date Analyzed: 06/09/22 Data File: 060830.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 84 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.3 <0.4 
Toluene <75 <20 
Ethylbenzene <1.7 <0.4 
m,p-Xylene <3.5 <0.8 
o-Xylene <1.7 <0.4 
Gasoline Range Organics <1,300 <320 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf_6-7-2022 Client: Wood Environment & Infrastructure  
Date Received: 06/07/22 Project: Kelly Moore PO C014104200 
Date Collected: 06/07/22 Lab ID: 206110-02 1/5 
Date Analyzed: 06/09/22 Data File: 060831.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 105 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene 6.1 1.9 
Toluene <94 <25 
Ethylbenzene <2.2 <0.5 
m,p-Xylene <4.3 <1 
o-Xylene <2.2 <0.5 
Gasoline Range Organics 11,000 2,800 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure  
Date Received: Not Applicable Project: Kelly Moore PO C014104200 
Date Collected: Not Applicable Lab ID: 02-1355 MB 
Date Analyzed: 06/08/22 Data File: 060821.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 80 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  06/14/22 
Date Received:  06/07/22 
Project:  Kelly Moore PO C014104200, F&BI 206110 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  206117-01 1/4.6 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <1.5 <1.5 nm 
Toluene ug/m3 <87 <87 nm 
Ethylbenzene ug/m3 <2 <2 nm 
m,p-Xylene ug/m3 <4 <4 nm 
o-Xylene ug/m3 <2 <2 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 97  70-130 
Toluene ug/m3 51 104  70-130 
Ethylbenzene ug/m3 59 98  70-130 
m,p-Xylene ug/m3 120 108  70-130 
o-Xylene ug/m3 59 111  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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July 19, 2022 
 
 
 
Christy Duitman, Project Manager 
Wood Environment & Infrastructure  
Lake Washington Blvd NE, Suite 200 
Kirkland, WA 98033 
 
Dear Ms Duitman: 
 
Included are the results from the testing of material submitted on July 5, 2022 from 
the Kelly Moore, F&BI 207037 project.  There are 6 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
WEI0719R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 5, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure  Kelly Moore, F&BI 207037 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure  
207037 -01 Eff_7-5-2022 
207037 -02 Inf_7-5-2022 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff_7-5-2022 Client: Wood Environment & Infrastructure  
Date Received: 07/05/22 Project: Kelly Moore, F&BI 207037 
Date Collected: 07/05/22 Lab ID: 207037-01 1/5.2 
Date Analyzed: 07/14/22 Data File: 071328.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 83 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.7 <0.52 
Toluene <98 <26 
Ethylbenzene <2.3 <0.52 
m,p-Xylene <4.5 <1 
o-Xylene <2.3 <0.52 
Gasoline Range Organics <1,700 <420 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf_7-5-2022 Client: Wood Environment & Infrastructure  
Date Received: 07/05/22 Project: Kelly Moore, F&BI 207037 
Date Collected: 07/05/22 Lab ID: 207037-02 1/8.3 
Date Analyzed: 07/14/22 Data File: 071329.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 103 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene 6.8 2.1 
Toluene <160 <41 
Ethylbenzene <3.6 <0.83 
m,p-Xylene <7.2 <1.7 
o-Xylene <3.6 <0.83 
Gasoline Range Organics 15,000 3,500 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure  
Date Received: Not Applicable Project: Kelly Moore, F&BI 207037 
Date Collected: Not Applicable Lab ID: 02-1631 MB 
Date Analyzed: 07/13/22 Data File: 071313.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 81 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  07/19/22 
Date Received:  07/05/22 
Project:  Kelly Moore, F&BI 207037 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  207121-01 1/10 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 4.1 4.0 2 
Toluene ug/m3 <190 <190 nm 
Ethylbenzene ug/m3 <4.3 <4.3 nm 
m,p-Xylene ug/m3 <8.7 <8.7 nm 
o-Xylene ug/m3 <4.3 <4.3 nm 
Naphthalene ug/m3 2.9 3.7 24 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 92  70-130 
Toluene ug/m3 51 101  70-130 
Ethylbenzene ug/m3 59 92  70-130 
m,p-Xylene ug/m3 120 100  70-130 
o-Xylene ug/m3 59 105  70-130 
Naphthalene ug/m3 71 126  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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Michael Erdahl, B.S. (206) 285-8282 
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August 29, 2022 
 
 
 
Christy Duitman, Project Manager 
Wood Environment & Infrastructure  
600 University St. Suite 600  
Seattle, WA 98101 
 
Dear Ms Duitman: 
 
Included are the results from the testing of material submitted on August 17, 2022 
from the Kelly Moore, F&BI 208249 project.  There are 6 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
WEI0829R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on August 17, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure Kelly Moore, F&BI 208249 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure  
208249 -01 Eff_8-17-2022 
208249 -02 Inf_8-17-2022 
 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff_8-17-2022 Client: Wood Environment & Infrastructure  
Date Received: 08/17/22 Project: Kelly Moore, F&BI 208249 
Date Collected: 08/17/22 Lab ID: 208249-01 1/5.4 
Date Analyzed: 08/24/22 Data File: 082319.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 90 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.7 <0.54 
Toluene <100 <27 
Ethylbenzene <2.3 <0.54 
m,p-Xylene 5.1 1.2 
o-Xylene <2.3 <0.54 
Gasoline Range Organics <1,800 <430 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3 

 
Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf_8-17-2022 Client: Wood Environment & Infrastructure  
Date Received: 08/17/22 Project: Kelly Moore, F&BI 208249 
Date Collected: 08/17/22 Lab ID: 208249-02 1/8.3 
Date Analyzed: 08/24/22 Data File: 082320.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 93 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <2.7 <0.83 
Toluene <160 <41 
Ethylbenzene <3.6 <0.83 
m,p-Xylene <7.2 <1.7 
o-Xylene <3.6 <0.83 
Gasoline Range Organics 3,500 850 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure  
Date Received: Not Applicable Project: Kelly Moore, F&BI 208249 
Date Collected: Not Applicable Lab ID: 02-1934 mb 
Date Analyzed: 08/23/22 Data File: 082314.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 93 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  08/29/22 
Date Received:  08/17/22 
Project:  Kelly Moore, F&BI 208249 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  208227-02 1/5.6 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <1.8 <1.8 nm 
Toluene ug/m3 <110 <110 nm 
Ethylbenzene ug/m3 <2.4 <2.4 nm 
m,p-Xylene ug/m3 <4.9 <4.9 nm 
o-Xylene ug/m3 <2.4 <2.4 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 87  70-130 
Toluene ug/m3 51 101  70-130 
Ethylbenzene ug/m3 59 92  70-130 
m,p-Xylene ug/m3 120 94  70-130 
o-Xylene ug/m3 59 96  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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October 12, 2022 
 
 
 
Christy Duitman, Project Manager 
Wood Environment & Infrastructure  
3500 188th St SW, Suite 601 
Lynnwood, WA 98037 
 
Dear Ms Duitman: 
 
Included are the results from the testing of material submitted on September 27, 2022 
from the Kelly Moore, F&BI 209428 project.  There are 7 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
WEI1012R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on September 27, 2022 by Friedman 
& Bruya, Inc. from the Wood Environment & Infrastructure  Kelly Moore, F&BI 
209428 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure  
209428 -01 Eff_9-27-2022 
209428 -02 Inf_9-27-2022 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff_9-27-2022 Client: Wood Environment & Infrastructure  
Date Received: 09/27/22 Project: Kelly Moore, F&BI 209428 
Date Collected: 09/27/22 Lab ID: 209428-01 1/5 
Date Analyzed: 09/30/22 Data File: 092929.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 95 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
2-Propanol <43 <17 
Benzene <1.6 <0.5 
Toluene <94 <25 
Ethylbenzene <2.2 <0.5 
m,p-Xylene <4.3 <1 
o-Xylene <2.2 <0.5 
Gasoline Range Organics <1,600 <400 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf_9-27-2022 Client: Wood Environment & Infrastructure  
Date Received: 09/27/22 Project: Kelly Moore, F&BI 209428 
Date Collected: 09/27/22 Lab ID: 209428-02 1/15 
Date Analyzed: 09/30/22 Data File: 092930.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 119 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
2-Propanol <130 <52 
Benzene <4.8 <1.5 
Toluene <280 <75 
Ethylbenzene <6.5 <1.5 
m,p-Xylene <13 <3 
o-Xylene <6.5 <1.5 
Gasoline Range Organics 62,000 15,000 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure  
Date Received: Not Applicable Project: Kelly Moore, F&BI 209428 
Date Collected: Not Applicable Lab ID: 02-2298 mb 
Date Analyzed: 09/29/22 Data File: 092912.D 
Matrix: Air Instrument: GCMS8 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 94 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
2-Propanol <8.6 <3.5 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  10/12/22 
Date Received:  09/27/22 
Project:  Kelly Moore, F&BI 209428 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  209363-10 1/6.4 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <2 <2 nm 
Toluene ug/m3 <120 <120 nm 
Ethylbenzene ug/m3 <2.8 <2.8 nm 
m,p-Xylene ug/m3 8.7 8.5 2 
o-Xylene ug/m3 3.6 3.4 6 
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Date of Report:  10/12/22 
Date Received:  09/27/22 
Project:  Kelly Moore, F&BI 209428 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 92  70-130 
Toluene ug/m3 51 106  70-130 
Ethylbenzene ug/m3 59 87  70-130 
m,p-Xylene ug/m3 120 91  70-130 
o-Xylene ug/m3 59 99  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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October 21, 2022 
 
 
 
Christy Duitman, Project Manager 
Wood Environment & Infrastructure  
3500 188th St SW, Suite 601 
Lynnwood, WA 98037 
 
Dear Ms Duitman: 
 
Included are the results from the testing of material submitted on October 11, 2022 
from the Kelly Moore, F&BI 210142 project.  There are 6 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
WEI1021R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 11, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure  Kelly Moore, F&BI 210142 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure  
210142 -01 EFF_10-11-2022 
210142 -02 INF_10-11-2022 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: EFF_10-11-2022 Client: Wood Environment & Infrastructure  
Date Received: 10/11/22 Project: Kelly Moore, F&BI 210142 
Date Collected: 10/11/22 Lab ID: 210142-01 1/4.5 
Date Analyzed: 10/14/22 Data File: 101330.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 99 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene 7.5 2.3 
Toluene <85 <22 
Ethylbenzene <2 <0.45 
m,p-Xylene <3.9 <0.9 
o-Xylene <2 <0.45 
Gasoline Range Organics <330 <80 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: INF_10-11-2022 Client: Wood Environment & Infrastructure  
Date Received: 10/11/22 Project: Kelly Moore, F&BI 210142 
Date Collected: 10/11/22 Lab ID: 210142-02 1/6.7 
Date Analyzed: 10/14/22 Data File: 101331.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 105 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <2.1 <0.67 
Toluene <130 <33 
Ethylbenzene <2.9 <0.67 
m,p-Xylene <5.8 <1.3 
o-Xylene <2.9 <0.67 
Gasoline Range Organics 49,000 12,000 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure  
Date Received: Not Applicable Project: Kelly Moore, F&BI 210142 
Date Collected: Not Applicable Lab ID: 02-2481 mb 
Date Analyzed: 10/13/22 Data File: 101311.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 96 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  10/21/22 
Date Received:  10/11/22 
Project:  Kelly Moore, F&BI 210142 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  210130-01 1/8.7 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <2.8 <2.8 nm 
Toluene ug/m3 <160 <160 nm 
Ethylbenzene ug/m3 5.4 5.5 2 
m,p-Xylene ug/m3  26  27 4 
o-Xylene ug/m3  14  14 0 
Naphthalene ug/m3 4.9 4.8 2 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 98  70-130 
Toluene ug/m3 51 105  70-130 
Ethylbenzene ug/m3 59 102  70-130 
m,p-Xylene ug/m3 120 99  70-130 
o-Xylene ug/m3 59 100  70-130 
Naphthalene ug/m3 71 106  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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November 18, 2022 
 
 
 
Christy Duitman, Project Manager 
Wood Environment & Infrastructure  
3500 188th St SW, Suite 601 
Lynnwood, WA 98037 
 
Dear Ms Duitman: 
 
Included are the results from the testing of material submitted on November 8, 2022 
from the Kelly Moore, F&BI 211127 project.  There are 7 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
WEI1118R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 8, 2022 by Friedman 
& Bruya, Inc. from the Wood Environment & Infrastructure Kelly Moore, F&BI 211127 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure  
211127 -01 EFF_11-8-2022 
211127 -02 INF_11-8-2022 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: EFF_11-8-2022 Client: Wood Environment & Infrastructure  
Date Received: 11/08/22 Project: Kelly Moore, F&BI 211127 
Date Collected: 11/08/22 Lab ID: 211127-01 1/4.5 
Date Analyzed: 11/11/22 Data File: 111117.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 89 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.4 <0.45 
Toluene <85 <22 
Ethylbenzene <2 <0.45 
m,p-Xylene <3.9 <0.9 
o-Xylene <2 <0.45 
Gasoline Range organics <1,500 <360 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: INF_11-8-2022 Client: Wood Environment & Infrastructure  
Date Received: 11/08/22 Project: Kelly Moore, F&BI 211127 
Date Collected: 11/08/22 Lab ID: 211127-02 1/7 
Date Analyzed: 11/11/22 Data File: 111118.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 97 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <2.2 <0.7 
Toluene <130 <35 
Ethylbenzene <3 <0.7 
m,p-Xylene <6.1 <1.4 
o-Xylene <3 <0.7 
Gasoline Range organics 37,000 9,000 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure  
Date Received: Not Applicable Project: Kelly Moore, F&BI 211127 
Date Collected:  Lab ID: 02-2754 MB 
Date Analyzed: 11/11/22 Data File: 111112.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 89 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range organics <330 <80 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 5 

  
Date of Report:  11/18/22 
Date Received:  11/08/22 
Project:  Kelly Moore, F&BI 211127 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  211161-02 1/5.7 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 13 13 0 
Toluene ug/m3 <110 <110 nm 
Ethylbenzene ug/m3 <2.5 <2.5 nm 
m,p-Xylene ug/m3 13 13 0 
o-Xylene ug/m3 <2.5 <2.5 nm 
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Date of Report:  11/18/22 
Date Received:  11/08/22 
Project:  Kelly Moore, F&BI 211127 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 91  70-130 
Toluene ug/m3 51 98  70-130 
Ethylbenzene ug/m3 59 89  70-130 
m,p-Xylene ug/m3 120 96  70-130 
o-Xylene ug/m3 59 100  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 5500 4th Avenue South 
Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 20, 2022 
 
 
 
Christy Duitman, Project Manager 
Wood Environment & Infrastructure  
3500 188th St SW, Suite 601 
Lynnwood, WA 98037 
 
Dear Ms Duitman: 
 
Included are the results from the testing of material submitted on December 6, 2022 
from the Kelly Moore, F&BI 212062 project.  There are 6 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
WEI1220R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on December 6, 2022 by Friedman & 
Bruya, Inc. from the Wood Environment & Infrastructure Kelly Moore, F&BI 212062 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Wood Environment & Infrastructure  
212062 -01 Eff_12-6-2022 
212062 -02 Inf_12-6-2022 
 
 
The TO-15 gasoline range concentrations were quantified using a single point 
calibration at 80 ppbv. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Eff_12-6-2022 Client: Wood Environment & Infrastructure  
Date Received: 12/06/22 Project: Kelly Moore, F&BI 212062 
Date Collected: 12/06/22 Lab ID: 212062-01 1/4.6 
Date Analyzed: 12/14/22 Data File: 121330.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 85 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.5 <0.46 
Toluene <87 <23 
Ethylbenzene <2 <0.46 
m,p-Xylene <4 <0.92 
o-Xylene <2 <0.46 
Gasoline Range Organics <1,500 <370 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Inf_12-6-2022 Client: Wood Environment & Infrastructure  
Date Received: 12/06/22 Project: Kelly Moore, F&BI 212062 
Date Collected: 12/06/22 Lab ID: 212062-02 1/33 
Date Analyzed: 12/14/22 Data File: 121331.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 91 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
Benzene <11 <3.3 
Toluene <620 <160 
Ethylbenzene <14 <3.3 
m,p-Xylene <29 <6.6 
o-Xylene <14 <3.3 
Gasoline Range Organics 22,000 5,400 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Wood Environment & Infrastructure  
Date Received: Not Applicable Project: Kelly Moore, F&BI 212062 
Date Collected: Not Applicable Lab ID: 02-2958 MB 
Date Analyzed: 12/13/22 Data File: 121312.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 85 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Gasoline Range Organics <330 <80 
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Date of Report:  12/20/22 
Date Received:  12/06/22 
Project:  Kelly Moore, F&BI 212062 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  212012-01 1/5.0 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <1.6 <1.6 nm 
Toluene ug/m3 <94 <94 nm 
Ethylbenzene ug/m3 <2.2 <2.2 nm 
m,p-Xylene ug/m3 <4.3 <4.3 nm 
o-Xylene ug/m3 <2.2 <2.2 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 102  70-130 
Toluene ug/m3 51 99  70-130 
Ethylbenzene ug/m3 59 93  70-130 
m,p-Xylene ug/m3 120 94  70-130 
o-Xylene ug/m3 59 96  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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