
 LABORATORY DATA CONSULTANTS, INC. 
  2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Windward Environmental, LLC December 21, 2021
200 West Mercer Street, Suite 401
Seattle, WA 98119
ATTN: Amara Vandervort
amarav@windwardenv.com 

SUBJECT: Revised Duwamish AOC4 - Data Validation

Dear Ms. Vandervort,

Enclosed is the revised validation report for the fraction listed below. This SDG was received on October 5,
2021. Attachment 1 is a summary of the samples that were reviewed for the analysis.

Revision: Corrected Sample ID

LDC Project #52219G_RV1:

SDG # Fraction

21G0140 Polychlorinated Dioxins/Dibenzofurans

The data validation was performed under Stage 2B guidelines. The analysis was validated using the following
documents, as applicable to the method:

! Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial Design of Upper
Reach: Pre-Design Investigation (May 2020)

! USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data Review
(April 2016)

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng  
Project Manager/Senior Chemist
pgeng@lab-data.com

V:\LOGIN\Windward\Duwamish\52219COV_G_RV1.wpd ADV
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 LABORATORY DATA CONSULTANTS, INC. 
  2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Windward Environmental, LLC November 3, 2021
200 West Mercer Street, Suite 401
Seattle, WA 98119
ATTN: Amara Vandervort
amarav@windwardenv.com 

SUBJECT: Duwamish AOC4 - Data Validation

Dear Ms. Vandervort,

Enclosed are the final validation reports for the fraction listed below. These SDGs were received on October 5,
2021. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #52219:

SDG # Fraction

21G0064, 21G0079, 21G0082, 21G0094
21G0111, 21G0126, 21G0140, 21G0156
21G0211, 21G0283, 21G0286

Polychlorinated Dioxins/Dibenzofurans

The data validation was performed under Stage 2B guidelines. The analyses were validated using the following
documents, as applicable to each method:

! Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial Design of Upper
Reach: Pre-Design Investigation (May 2020)

! USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data Review
(April 2016)

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng  
Project Manager/Senior Chemist
pgeng@lab-data.com
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73 pages-ADV Attachment 1

2B/4 (client Select)   EDD  LDC# 52219 (Windward Environmental, LLC - Seattle, WA / Duwamish AOC4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 21G0064 10/05/21 10/26/21 0 1

B 21G0079 10/05/21 10/26/21 0 1

C 21G0082 10/05/21 10/26/21 0 2

D 21G0094 10/05/21 10/26/21 0 4

E 21G0111 10/05/21 10/26/21 0 2

F 21G0126 10/05/21 10/26/21 0 8

G 21G0140 10/05/21 10/26/21 0 5

H 21G0156 10/05/21 10/26/21 0 5

I 21G0211 10/05/21 10/26/21 0 6

J 21G0283 10/05/21 10/26/21 0 8

K 21G0286 10/05/21 10/26/21 0 1

 

Total T/PG 0 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPs V:\LOGIN\Windward\Duwamish\52219ST.wpd



LDC Report# 52219A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofu rans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21G0064 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT507 21G0064-10 Sediment 07/06/21 

1 
V:\LOGIN\WINDWARD\DUWAMISH\52219A21_WI3.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
US EPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for all 
analytes and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits with the following exceptions: 

SRMID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

BJG0375-SRM2 1,2,3, 7,8-PeCDD 161 (50-150) J (all detects) A 
(All samples in SDG 21 G0064) 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target analytes were 
within QC limits. 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

I SamE!Ie I Anal~te I Flag I AorP I 
All samples in SDG 21 G0064 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC) and greater than the 
reporting limit. 

All samples in SDG 21 G0064 All results flagged "X" by the laboratory due to J (all detects) A 
chlorinated diphenyl ether (COPE) interference. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

4 
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XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to SRM %R, analytes reported as EMPC, and COPE interference, data were qualified 
as estimated in one sample. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

5 
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I 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 21 G0064 

Sam(!le I Anal~te I Flag I AorP I Reason 

LOW21-IT507 1,2,3,7,8-PeCOO J (all detects) A Standard reference 
materials (%R) 

LOW21-IT507 All compounds reported as estimated maximum J (all detects) A Target analyte quantitation 
possible concentration (EMPC) and greater than (EMPC) 
the reporting limit. 

LOW21-IT507 All results flagged "X" by the laboratory due to J (all detects) A Target analyte quantitation 
chlorinated diphenyl ether (COPE) interference. (COPE interference) 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 21 G0064 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0064 

No Sample Data Qualified in this SDG 
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LDC #: 52219A21 
SDG #: 21 G0064 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:t~k~ 
Page:Iccrr 

Reviewer: __ /-= 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 
Notes· 

I ~alidatiao A[ea I I Cam meets 

Sample receipt/Technical holding times tA-
HRGC/HRMS Instrument performance check ~ 
Initial calibration/ICV --A ,ff ,e..s6 ~ ~ /:3...t:/t;, 
Continuing calibration -<t1 / , ·.;.~ ~v~ t9<~4)H,. ... s-

Laboratory Blanks ~ 
Field blanks N 
Matrix spike/Matrix spike duplicates II ~ 
Laboratory control samples /~ ~I L~s 
Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW21-IT507 

I 
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IJ 
~ 
~· 

N 

N 

<fr 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0064-10 

l~f ~ &.~ tf'm;~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/06/21 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:---------------------------------------------------------------------------------------------------------------------

COMPNDList.wpd 



LDC #:~?fs?i VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

- -. -----

~ N/A vvas a Lv>:> e::ma1yL~u ~very L.U samp1~s 1ur ~aGn rnau1x or wnenever a sample exiraciJon was perrormea r 
['t/'N N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# Date Lab ID/Reference Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

.aJ~4?.S~F /3. /b( (5l:J .. f~ ( ) ( ) ~I r.1"k) 
( ) ( ) ( ) / 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC #: 52219A21 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

~ 
~ 

Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

Page: _Lot I 
Reviewer: PG 

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

All All compounds flagged "X" due to chlorinated Jdets/A 

diphenyl either interference 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 52219821 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 G0079 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT603 21G0079-10 Sediment 07/06/21 
LDW21-IT603DUP 21 G0079-1 ODUP Sediment 07/06/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
analytes and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Flag A orP 

LDW21-IT603DUP 1 ,2,3,4,6,7,8-HpCDF 34.8 (S25) J (all detects) A 
(LDW21-IT603 1 ,2,3,4,6,7,8-HpCDD 31.6 (S25) J (all detects) 
LDW21-IT603DUP) OCDF 27.2 (S25) J (all detects) 

OCDD 34.4 (S25) J (all detects) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits with the following exceptions: 

SRMID 
(Associated Samples) Analyte %R (Limits) Flag A orP 

BJG0375-SRM2 1 ,2,3,7,8-PeCDD 161 (50-150) J (all detects) A 
(All samples in SDG 
21G0079) 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target analytes were 
within QC limits. 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

4 
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I Sam(!le I Anal~te I Flag I A orP I 
All samples in SDG 21 G0079 All analytes reported as estimated maximum J (all detects) A 

possible concentration (EMPC) and greater than the 
reporting limit (RL). 

All samples in SDG 21G0079 All results flagged "X" by the laboratory due to J (all detects) A 
chlorinated diphenyl ether (COPE) interference. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to DUP RPD, SRM %R, analytes reported as EMPC, and COPE interference, data 
were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans .. Data Qualification Summary- SDG 21 G0079 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-IT603 1 ,2,3,4,6,7,8-HpCDF J (all detects) A Duplicate sample analysis 
LDW21-IT603DUP 1 ,2,3,4,6,7,8-HpCDD J (all detects) (RPD) 

OCDF J (all detects) 
OCDD J (all detects) 

LDW21-IT603 1 ,2,3,7,8-PeCDD J (all detects) A Standard reference 
LDW21-IT603DUP materials (%R) 

LDW21-IT603 All analytes reported as estimated J (all detects) A Target analyte quantitation 
LDW21-IT603DU P maximum possible concentration (EMPC) (EM PC) 

and greater than the reporting limit (RL). 

LDW21-IT603 All results flagged "X" by the laboratory J (all detects) A Target analyte quantitation 
LDW21-IT603DUP due to chlorinated diphenyl ether (COPE) (COPE interference) 

interference. 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 21G0079 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0079 

No Sample Data Qualified in this SDG 
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LDC #: 52219821 
SDG #: 21G0079 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:~'7 
Page:_!of~ 

Reviewer:, __ _ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

_j_Q_ 

Notes· 

I ~alidatiac A[ea I I Cam meets 

Sample receipt/Technical holdinq times ~ 
HRGC/HRMS Instrument performance check * Initial calibration/ICV *'-A- /(~1!>:!!5 ~k_k, 
Continuing calibration -,4- ~V'~~ 4~_.'./s 
Laboratory Blanks -tr 
Field blanks /J 
Matrix spike/Matrix spike duplicates ftt>u.:f> N/4A/ 
Laboratory control samples 

Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

LDW21-IT603 

LDW21-IT603DUP 

I 

i~J f -A~/- .Lc?5 
IN 

cA-
4N 

N 

N 

<ts 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 
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D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0079-10 

21 G0079-1 ODUP 

;~V~ ~eL,'m~:;c 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/06/21 

Sediment 07/06/21 

--
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

--- -- -- - - --

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: __________________________________________________________________________________________________________________ ___ 

COMPNDList.wpd 



LDC #: >.A>!/!13=-/ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_Lof_L_ 

Reviewer:~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y ®JN!A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated 

MS/MSD. Soil I Water. 
Was a MS/MSD analyzed every 20 samples of each matrix? ~ 

~ Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# Date MS/MSD ID Compound o/oRJLimit~ o/oR (Limits) RPD (Limits) Associated Samples 

-=< C) ( ) ( ) -:3f..~ .( ~~) !-~ _/, /~) 

E ( ) ( ) 6/.-6 ( ) 

~ l l ( ) ;27 . .::l.....( ) 

~ l l ( ) 34-.4 ( ,, ) 

t?TJ-&r .... ~g ./t:._____ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( _l ( ) ( ) 

( ) ( ) ( ) 

l ) ( ) ( ) 

_( ) ( ) ( ) 

__{ ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

l l ( ) ( ) 

l l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MC:::n1~n .. mrt 

Qualifications 

I _/)_~/fr 
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LDC #: 5;::o-/~~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

- -- -----

.x(N N/A vvas a Lv" ana1yzea every LU samp1es ror eacn mamx or wnenever a sample exrracr1on was perrormea ( 
'y_;N N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
I # Date Lab ID/Reference Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

,~)!ft/B/5 -$(~~ t==:> /~I <£J-Isz>> ( ) ( ) /-~ (~) 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

V:\Validation Worksheets\Dioxins\ 1613\LCS 16B.wpd 
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LDC #: 52219821 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

e qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

-- - --

Page: _l_of_!_ 
Reviewer: PG 

# Date Sample 10 Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

All All compounds flagged "X" due to chlorinated Jdets/A 

diphenyl either interference 
-- -- -

Comments: See sample calculation verification worksheet for recalculations 

V:\Pei\COMQUA16_EMPC_Windward.wpd 



LDC Report# 52219C21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21G0082 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW-21-IT647 21G0082-12 Sediment 07/07/21 
LDW-21-IT64 7 -FD 21G0082-13 Sediment 07/07/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
US EPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
analytes and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits with the following exceptions: 

SRMID 
(Associated Samples) Analyte %R (Limits) Flag AorP 

BJG0375-SRM2 1,2,3,7,8-PeCDD 161 (50-150) J (all detects) A 
(All samples in SDG 
21G0082) 

IX. Field Duplicates 

Samples LDW-21-IT647 and LDW-21-IT647-FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ng/Kg) 

Analyte LDW-21-IT647 LDW-21-IT647 -FD RPD 

2,3, 7,8-TCDF 0.701 0.615 13 

1,2,3,7,8-PeCDF 0.700 0.456 42 

2,3,4, 7 ,8-PeCDF 2.49 0.646 118 

1,2,3,7,8-PeCDD 1.05 1.03 2 

1,2,3,4,7,8-HxCDF 13.8 1.90 152 

1,2,3,6,7,8-HxCDF 2.65 0.913 98 

2,3,4,6, 7 ,8-HxCDF 2.93 0.644 128 

1,2,3,7,8,9-HxCDF 2.55 0.453 140 

1,2,3,4,7,8-HxCDD 1.37 1.09 23 
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Concentration _l ng/Kg) 

Analyte LDW-21-11647 LDW-21-IT64 7 -FD RPD 

1 ,2,3,6,7,8-HxCDD 6.21 3.77 49 

1 ,2,3, 7,8,9-HxCDD 3.22 2.64 20 

1 ,2,3,4,6,7,8-HpCDF 28.9 159 138 

1 ,2,3,4, 7 ,8,9-HpCDF 3.18 1.44 75 

1 ,2,3,4,6,7,8-HpCDD 164 105 44 

OCDF 49.2 47.6 3 

OCDD 1560 807 64 

Total TCDF 2.05 4.35 72 

Total TCDD 1.10 1.00U Not calculable 

Total PeCDF 21.8 6.88 104 

Total PeCDD 1.62 1.58 3 

Total HxCDF 70.3 23.6 99 

Total HxCDD 41.3 32.8 23 

Total HpCDF 96.7 53.0 58 

Total HpCDD 359 270 28 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes were 
within QC limits. 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

5 
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I Sam~le I Anal~te I Flag I A orP I 
All samples in SDG 21G0082 All analytes reported as estimated maximum J (all detects) A 

possible concentration (EMPC) and greater than the 
reporting limit (RL). 

All samples in SDG 21G0082 All analytes reported as estimated maximum U (all non-detects) A 
possible concentration (EMPC) and less than the 
reporting limit (RL). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to SRM %R and analytes reported as EMPC, data were qualified as estimated in two 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 21G0082 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW-21-IT64 7 1 ,2,3,7,8-PeCDD J (all detects) A Standard reference 
LDW-21-IT64 7 -FD materials (%R) 

LDW-21-IT64 7 All analytes reported as estimated J (all detects) A Target analyte quantitation 
LDW-21-IT647-FD maximum possible concentration (EMPC) (EM PC) 

and greater than the reporting limit (RL). 

LDW-21-IT64 7 All analytes reported as estimated U (all non-detects) A Target analyte quantitation 
LDW-21-IT64 7 -FD maximum possible concentration (EMPC) (EMPC) 

and less than the reporting limit (RL). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 21G0082 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0082 

No Sample Data Qualified in this SDG 

7 
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LDC #: 52219C21 
SDG #: 21 G0082 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:/I}Lf-7~ 
Page:___,L~ I 

Reviewer:_---'---: 
2nd Reviewer: ~· 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes: 

I llalidaticc A[ea I I Ccmmects 

Sample receipt/Technical holding times ~ 
HRGC/HRMS Instrument performance check _Sli 
Initial calibration/ICV ~~-~~ j);.st!;~ .x9/~~ ~e ~~/:f_s. 
Continuing calibration ~ ~ c tr'n/-:1$ 
Laboratory Blanks .,f-
Field blanks tJ 
Matrix spike/Matrix spike duplicates /J ~ 
Laboratory control samples /s;;;I!?_A. ~ rt-1~ LC!'_s 

Field duplicates 1W! 'd>:: 1-t ~ 
Internal standards -iJ 
Target analyte quantitation ~ 
Target analyte identification N 

System performance N 

Overall assessment of data -!-
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

LDW-21-IT647 21G0082-12 Sediment 07/07/21 

LDW-21-IT647-FD 21G0082-13 Sediment 07/07/21 

L:\Windward\Duwamish\52219C21W.wpd 1 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

--- -- -----

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

I B. 1,2,3,7,8-PeCDD G. OCDD L. 1 ,2,3,6, 7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

I 

D. 1 ,2,3,6, 7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

! E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: __________________________________________________________________________________________________________________ ___ 
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LDC#: ~~~ f"C::.~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
. ... ........ 

)t(N N/A ··--- --- _ .. _ . .~--- -·-·J -- --.. ·.-·-- ·-· ___ ..... _ ..... -· .. ,_ .. ___ ,- --.. ·.-·- ----·---·- .. ---- ,_ .. _,, ___ 
,. Y~ N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# Date Lab ID/Reference Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~~.376~7~ ~ ;6 I <..£ZJ-!5A ( ) ( ) M/r~J 
/ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

V:\Validation Worksheets\Dioxins\ 1613\LCS16B.wpd 
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LDC#: 52219C21 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

I I 

Concentration ~ng/kg~ 

Compound 1 I 2 

H 0.701 0.615 

I 0.700 0.456 

J 2.49 0.646 

B 1.05 1.03 

K 13.8 1.90 

L 2.65 0.913 

M 2.93 0.644 

N 2.55 0.453 

c 1.37 1.09 

D 6.21 3.77 

E 3.22 2.64 

0 28.9 159 

p 3.18 1.44 

F 164 105 

Q 49.2 47.6 

G 1560 807 

v 2.05 4.35 

R 1.10 1.00U 

w 21.8 6.88 

s 1.62 1.58 

X 70.3 23.6 

T 41.3 32.8 

y 96.7 53.0 

u 359 270 

I 

Page:_LotL 
Reviewer: PG 

RPD 
I 

13 

42 

118 

2 

152 

98 

128 

140 

23 

49 

20 

138 

75 

44 

3 

64 

72 

NC 

104 

3 

99 

23 

58 

28 

V:\FIELD 
Duplicates\FD_Organics\2021\52219C21_Windward.wpd 
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LDC #: 52219)2j VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please-see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and RLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

- --

Page: _Lot_!_ 
Reviewer: PG 

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 52219021 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 G0094 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT651 21G0094-07 Sediment 07/08/21 
LDW21-IT651-FD 21G0094-08 Sediment 07/08/21 
LDW21-IT656 21G0094-10 Sediment 07/08/21 
LDW21-IT668 21G0094-15 Sediment 07/08/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
analytes and less than or equal to 35.0o/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits with the following exceptions: 

SRMID 
(Associated Sam_Qies) Analyte %R (Limits) Flag A orP 

BJG0375-SRM2 1 ,2,3,7,8-PeCDD 161 (50-150) J (all detects) A 
(All samples in SDG 
21G0094) 

IX. Field Duplicates 

Samples LDW21-IT651 and LDW21-IT651-FD were identified as field duplicates. No results 
were detected in any of the samples with the following exceptions: 

Concentration (ng/Kg) 

Analyte LDW21-IT651 LDW21-IT651-FD RPD 

2,3,7,8-TCDF 0.832 0.652 24 

2,3, 7,8-TCDD 1.00U 0.518 Not calculable 

1 ,2,3,7,8-PeCDF 0.500 0.473 6 

2,3,4,7,8-PeCDF 0.802 0.788 2 

1,2,3,7,8-PeCDD 1.29 1.33 3 

1 ,2,3,4,7,8-HxCDF 2.43 2.54 4 

1 ,2,3,6,7,8-HxCDF 1.30 1.18 10 

2,3,4,6,7,8-HxCDF 0.860 0.774 11 

1 ,2,3,7,8,9-HxCDF 0.450 0.466 3 
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Concentration (ng/Kg) 

Analyte LDW21-IT651 LDW21-IT651-FD RPD 

1 ,2,3,4, 7 ,8-HxCDD 1.43 1.40 2 

1 ,2,3,6,7,8-HxCDD 6.01 5.81 3 

1 ,2,3,7,8,9-HxCDD 3.98 3.81 4 

1 ,2,3,4,6,7,8-HpCDF 21.7 22.3 3 

1 ,2,3,4,7,8,9-HpCDF 1.89 1.96 4 

1 ,2,3,4,6,7,8-HpCDD 135 142 5 

OCDF 56.6 60.2 6 

OCDD 1030 1090 6 

Total TCDF 4.77 3.59 28 

Total TCDD 1.73 1.39 22 

Total PeCDF 6.06 8.79 37 

Total PeCDD 1.53 3.23 71 

Total HxCDF 31.2 31.3 0 

Total HxCDD 49.9 36.1 32 

Total HpCDF 49.6 72.3 37 

Total HpCDD 313 323 3 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes were 
within QC limits. 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

5 
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I Sam~le I Anal~te I Flag I A orP I 
All samples in SDG 21G0094 All analytes reported as estimated maximum J (all detects) A 

possible concentration (EMPC) and greater than the 
reporting limit (RL). 

All samples in SDG 21 G0094 All analytes reported as estimated maximum U (all non-detects) A 
possible concentration (EMPC) and less than the 
reporting limit (RL). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to SRM %R and analytes reported as EMPC, data were qualified as estimated in four 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 21 G0094 

I Samele I Anal~te I Flag I AorP I Reason I 
LDW21-IT651 1 ,2,3,7,8-PeCDD J (all detects) A Standard reference 
LDW21-IT651-FD materials (%R) 
LDW21-IT656 
LDW21-IT668 

LDW21-IT651 All analytes reported as estimated J (all detects) A Target analyte quantitation 
LDW21-IT651-FD maximum possible concentration (EMPC) (EMPC) 
LDW21-IT656 and greater than the reporting limit (RL). 
LDW21-IT668 

LDW21-IT651 All analytes reported as estimated U (all non-detects) A Target analyte quantitation 
LDW21-IT651-FD maximum possible concentration (EMPC) (EMPC) 
LDW21-IT656 and less than the reporting limit (RL). 
LDW21-IT668 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 21G0094 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0094 

No Sample Data Qualified in this SDG 

7 
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LDC #: 5221 9021 
SDG #: 21G0094 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:~ 
Page:_L~ 

Reviewer:_--=-Y--=="' 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 I , 
2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

I ~alidaticc Ama I I Com meets 

Sample receipUTechnical holding times *-
HR8C/HRMS lnstrumentperformance check ~ 
Initial calibration/ICV <n,~ f<S;:Z> :::5 ..=)~ /~ 
Continuing calibration <is d: / '-h c:::::& :::s.- etfl.. c: ~ 'M / 
Laboratory Blanks c:A-
Field blanks N 
Matrix spike/Matrix spike duplicates N ~ 
Laboratory control samples / ~ 1--A-h/ .Les 
Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW21-IT651 

LDW21-IT651-FD 

LDW21-IT656 

LDW21-IT668 

{ 

L:\Windward\Duwamish\52219021 W. wpd 

~ -rb .;:, , + -=-

cA 
~ 

N 

N 

~ 
ND = No compounds detected 
R = Rinsate 
FB =Field blank 

1 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

2180094-07 

2180094-08 

2180094-10 

2180094-15 

;e((~ 6le~~/~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

- ~-- --------

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-H_e_CDF T. Total HxCDD Y. Total HpCDF 

Notes: ______________________________________________________________________________________________________________________ ___ 
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LDC #: ~.;u.frtl> ~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see aualifications below for all auestions answered "N". Not aoolicabl f "dentified as "N/A" 

9\N N/A ----- ~ ----------.,-------.,--------.------- ------ ---~----- -- ----------- ~ -~---.--- -----~------ .. _.._ .-----····--· 
Y )N N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# Date Lab ID/Reference Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~371:-~A./.2 ,B ;6/ (31'-1~ ( ) ( ) -,b({"~) 
f r 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

V:\Validation Worksheets\Dioxins\ 1613\LCS 16B.wpd 
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Reviewer: 9L--
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LDC#: 52219021 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

I I 

Concentration ~ng/kg} 

Compound 1 I 2 

H 0.832 0.652 

A 1.00U 0.518 

I 0.500 0.473 

J 0.802 0.788 

B 1.29 1.33 

K 2.43 2.54 

L 1.30 1.18 

M 0.860 0.774 

N 0.450 0.466 

c 1.43 1.40 

D 6.01 5.81 

E 3.98 3.81 

0 21.7 22.3 

p 1.89 1.96 

F 135 142 

Q 56.6 60.2 

G 1030 1090 

v 4.77 3.59 

R 1.73 1.39 

w 6.06 8.79 

s 1.53 3.23 

X 31.2 31.3 

T 49.9 36.1 

y 49.6 72.3 

u 313 323 

I 

Page:_Lof / 
Reviewer: PG 

RPD 
I 

24 

NC 

6 

2 

3 

4 

10 

11 

3 

2 

3 

4 

3 

4 

5 

6 

6 

28 

22 

37 

71 

0 

32 

37 

3 
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LDC #: 52219021 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page: Lot_!_ 
Reviewer: PG 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

v Q Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
~ Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

-- -- - --

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 52219E21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21G0111 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS603 21 G0111-06 Sediment 07/09/21 
LDW21-SS661 21G0111-12 Sediment 07/09/21 
LDW21-SS603DUP 21G0111-06DUP Sediment 07/09/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%>. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0% for all 
analytes and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Analyte Concentration Samples 

BJG0572-BK3 07/30/21 OCDD 7.14 ng/Kg All samples in SDG 
21G0111 
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Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits with the following exceptions: 

SRMID 
(Associated Samples) Analyte %R (Limits) Flag A orP 

BJG0572-SRM1 2,3,7,8-TCDF 0 (50-150) J (all detects)* A 
(All samples in SDG 2,3,7,8-TCDD 0 (50-150) UJ (all non-detects) 
21G0111) 1 ,2,3,7,8-PeCDF 0 (50-150) 

2,3,4,7,8-PeCDF 0 (50-150) 
1 ,2,3,7,8-PeCDD 0 (50-150) 
2,3,4,6,7,8-HxCDF 0 (50-150) 
1 ,2,3,7,8,9-HxCDF 0 (50-150) 

BJG0572-SRM1 1 ,2,3,6,7,8-HxCDF 176 (50-150) J (all detects) p 
(All samples in SDG 
21G0111) 

*Due to the laboratory using smaller aliquots, the LCS is within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes were 
within QC limits with the exception of sample LDW21-SS603DUP. No data were qualified 
since there were no associated samples in this SDG. 
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XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

I Saml!le I Anal}!te I Flag I AorP I 
All samples in SDG 21 G0111 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC) and greater than the 
reporting limit. 

All samples in SDG 21 G0111 All analytes reported as estimated maximum U (all non-detects) A 
possible concentration (EMPC) and less than the 
reporting limit (RL). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to SRM %Rand analytes reported as EMPC, data were qualified as estimated in three 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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I 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 21 G0111 

Sam~le I Anal~te I Flag I AorP I Reason 

LDW21-SS603 2,3,7,8-TCDF J (all detects) A Standard reference 
LDW21-SS661 2,3,7,8-TCDD UJ (all non-detects) materials (%R) 
LDW21-SS603DUP 1 ,2,3,7,8-PeCDF 

2,3,4,7,8-PeCDF 
1 ,2,3,7,8-PeCDD 
2,3,4,6, 7 ,8-HxCDF 
1 ,2,3,7,8,9-HxCDF 

LDW21-SS603 1 ,2,3,6,7,8-HxCDF J (all detects) p Standard reference 
LDW21-SS661 materials (%R) 
LDW21-SS603DUP 

LDW21-SS603 All compounds reported as estimated maximum J (all detects) A Target analyte quantitation 
LDW21-SS661 possible concentration (EMPC) and greater than (EMPC) 
LDW21-SS603DUP the reporting limit. 

LDW21-SS603 All analytes reported as estimated maximum U (all non-detects) A Target analyte quantitation 
LDW21-SS661 possible concentration (EMPC) and less than the (EMPC) 
LDW21-SS603DUP reporting limit (RL). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 21G0111 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0111 

No Sample Data Qualified in this SDG 
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LDC #: 52219E21 
SDG #: 21G0111 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

DateL~~ 
~age:_fobl-

Revlewer: / 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Notes· 

I llalidatico A[ea I I Ccmmeots 

Sample receipt/Technical holding times 4-
HRGC/HRMS Instrument performance check ~ 
Initial calibration/ICV -,6-,.,d- ~.::S-X'~ 
Continuing calibration ~ CCV¢&~ h~/-b 
Laboratory Blanks ~ 
Field blanks iJ 
Matrix spike/Matrix spike duplicates/~ ~z.( /.,4--- >'f'?~ 

Laboratory control samples /~ .. 1 
1 sf{/-1W ,.,?.~-:=:> 

Field duplicates liJ 
Internal standards AN 
Target analyte quantitation ~ 
Target analyte identification N 

System performance N 

Overall assessment of data it 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Client ID LabiD 

LDW21-SS603 21 G0111-06 

LDW21-SS661 21 G0111-12 

LDW21-SS603DUP 21 G0111-06DUP 

' I 
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;CE!-( -:::S: ~e~JH;/s 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/09/21 

Sediment 07/09/21 

Sediment 07/09/21 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: ______________________________________________________________________________________________________________________ __ 
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LDC #: 52219E21 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Were all samples associated with a method blank? 
N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
N N/A Was the method blank contaminated? 

Blank extraction date: 7/30/21 Blank analysis date: 8/18/21 
-- - ---- - -- . --- -------------.-----

I Compound II Blank ID II Sample Identification 

~ G 

BJG0572-BK31 

7.14 I I I I I 

Blank extraction date: Blank analysis date: __ _ 
Cone. units: A · ted S 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\Pei\MB_ Windward\52219E21_MB16.wpd 
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LDC #:~:!/~;a-~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
lifications below for all auestions answered "N". Not aoolicabl t' 'dentified as "N/A" 

I I.. I''' ' W • ._..,_, ..... _'""""......., I """''1._,.11 -""""';, 

I.YLN N/A Was a LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
r'V'N N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

J::eS.SI<~ LCSD 
# Date Lab ID/Reference Compound %R {limits) %R {Limits) RPD {Limits) Associated Samples 

,B.J~t'X:"'7..?z.Stle,{/J 1/ I? ( ~-/$ZJ) ( ) ( ) hi 1.~-.L .J./{(b) 
I , 

A &; ( ) ( ) ( ) 

:I -z; ( ) ( ) ( ) 

.::r ~ ( ) ( ) ( ) 

15 Z> ( ) ( ) ( ) 

AI p ( ) ( ) ( ) 

IJ tJ ( ) ( ) ( ) 

.L- t76 ( , II ) ( ) ( ) (~) 
( ) ( ) ( ) 

-X- dtu-~~hV~ Sm:::t £ Y' ~. //"'-"·-~. L~ ~ ~ ttJ/Ik"'H LJt ~ 
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LDC #: ~/ r~..:a./ VALIDATION FINDINGS WORKSHEET 
Labeled Compounds 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Plet'e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

-- - - - ---- - ,-- --- ---

rv\N N/A Were all labeled compound ion abundance ratios (IAR) within the QC criteria? 
Y)N N/A Was the S/N ratio all internal standard peaks > 1 0? 

# Date Lab ID/Reference Labeled Compound %Recovery (Limit) 

..3 ~7t:24-,4 ..::2-7.5 (79-12-j 7 
I I 
~ 

V:\Validation Worksheets\Dioxins\ 1613\LC_INTST16.wpd 
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LDC #: 52219E21 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

--- -- - - - -- -----·---

Page: ____{_of / 

Reviewer: PG 

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 52219F21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 G0126 

Laboratory Sample Collection 
Sam_ple Identification Identification Matrix Date 

LDW21-IT6538 21G0126-07 Sediment 07/12/21 
LDW21-IT653C 21G0126-08 Sediment 07/12/21 
LDW21-IT653E 21G0126-09 Sediment 07/12/21 
LDW21-IT6528 21G0126-10 Sediment 07/12/21 
LDW21-IT652C 21G0126-11 Sediment 07/12/21 
LDW21-IT652E 21G0126-12 Sediment 07/12/21 
LDW21-IT6328 21 G0126-13 Sediment 07/12/21 
LDW21-IT632C 21G0126-14 Sediment 07/12/21 
LDW21-IT653BDUP 21 G0126-07DUP Sediment 07/12/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
V:\LOGIN\WINDWARD\DUWAMISH\52219F21_WI3.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3, 7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0% for all 
analytes and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds with the following exceptions: 

Concentration Associated Affected 
Date Analyte (Limits) Sam_Qies Analyte Flag A orP 

09/20/21 13C-1 ,2,3,4,7,8,9-HpCDF 73.8 ng/ml (77-129) LDW21-IT653B 1 ,2,3,4,7,8,9-HpCDF J (all detects) p 
LDW21-IT653C 
LDW21-IT653E 
LDW21-IT652B 
LDW21-IT653BDUP 

09/21/21 13C-1 ,2,3,4,6,7,8-HpCDF 73.6 ng/ml (78-129) LDW21-IT652C 1 ,2,3,4,6,7,8-HpCDF J (all detects) p 
13C-1,2,3,4,7,8,9-HpCDF 70.3 ng/ml (77-129) LDW21-IT652E 1 ,2,3,4,7,8,9-HpCDF J (all detects) 

LDW21-IT632B 
LDW21-IT632C 

3 
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The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Anal}tte Concentration Samples 

BJH0152-BLK1 09/06/21 1 ,2,3,4,6,7,8-HpCDD 0.346 ng/Kg All samples in SDG 
OCDD 2.70 ng/Kg 21G0126 
Total HpCDD 0.346 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Analyte RPD (Limits) Flag A orP 

LDW21-IT653BDUP OCDF 27.8 (S25) J (all detects) A 
(LDW21-IT653B 
LDW21-IT653BDUP) 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

4 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes were 
within QC limits with the following exceptions: 

Labeled Affected 
Sample Compound %R (Limits) Analyte Flag AorP 

LDW21-IT653C 13C-2,3, 7,8-TCDF 21.3 (24-169) 2,3,7,8-TCDF J (all detects) p 
Total TCDF J (all detects) 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

I Sam~le I Anal~te I Flag I A orP I 
All samples in SDG 21G0126 All analytes reported as estimated maximum U (all non-detects) A 

possible concentration (EMPC) and less than the 
reporting limit (RL). 

All samples in SDG 21G0126 All results flagged "X" by the laboratory due to J (all detects) A 
chlorinated diphenyl ether (COPE) interference. 

All samples in SDG 21G0126 All compounds reported as estimated maximum J (all detects) A 
possible concentration (EMPC) and greater than the 
reporting limit. 

I Sam~le I Anal~te I Finding I Criteria I Flag I AorP I 
LDW21-IT653B OCDD Sample result exceeded Reported result should be J (all detects) p 
LDW21-IT653C calibration range. within calibration range. 
LDW21-IT652B 
LDW21-IT652C 
LDW21-IT632B 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

5 
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XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration, DUP RPD, labeled compound %R, analytes 
reported as EMPC, COPE interference, and results exceeding calibration range, data were 
qualified as estimated in nine samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 21 G0126 

I Sam~le I Anal:tte I Flag I AorP I Reason I 
LDW21-IT653B 1 ,2,3,4,7,8,9-HpCDF J (all detects) p Continuing calibration 
LDW21-IT653C (concentration) 
LDW21-IT653E 
LDW21-IT652B 
LDW21-IT653BDUP 

LDW21-IT652C 1 ,2,3,4,6,7,8-HpCDF J (all detects) p Continuing calibration 
LDW21-IT652E 1 ,2,3,4,7,8,9-HpCDF J (all detects) (concentration) 
LDW21-IT632B 
LDW21-IT632C 

LDW21-IT653B OCDF J (all detects) A Duplicate sample analysis 
LDW21-IT653BDUP (RPO) 

LDW21-IT653C 2,3,7,8-TCOF J (all detects) p Labeled compounds (%R) 
Total TCOF J (all detects) 

LOW21-IT653B All analytes reported as estimated maximum U (all non-detects) A Target analyte quantitation 
LOW21-IT653C possible concentration (EMPC) and less than the (EMPC) 
LOW21-IT653E reporting limit (RL). 
LOW21-IT652B 
LOW21-IT652C 
LOW21-IT652E 
LDW21-IT632B 
LOW21-IT632C 
LOW21-IT653BOUP 

LOW21-IT653B All results flagged "X" by the laboratory due to J (all detects) A Target analyte quantitation 
LOW21-IT653C chlorinated diphenyl ether (COPE) interference. (COPE interference) 
LDW21-IT653E 
LOW21-IT652B 
LOW21-IT652C 
LOW21-IT652E 
LOW21-IT632B 
LOW21-IT632C 
LOW21-IT653BOUP 

LOW21-IT653B All compounds reported as estimated maximum J (all detects) A Target analyte quantitation 
LOW21-IT653C possible concentration (EMPC) and greater than (EMPC) 
LOW21-IT653E the reporting limit. 
LOW21-IT652B 
LOW21-IT652C 
LOW21-IT652E 
LOW21-IT632B 
LDW21-IT632C 
LDW21-IT653BDUP 

LOW21-IT653B OCOO J (all detects) p Target analyte quantitation 
LDW21-IT653C (exceeded range) 
LOW21-IT652B 
LOW21-IT652C 
LOW21-IT632B 

7 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 21G0126 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0126 

No Sample Data Qualified in this SDG 

8 
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LDC #: 52219F21 
SDG #: 21 G0126 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:/~~~ 
Page:~ 

Reviewer:-.L--t__ 
2nd Reviewer:_~~---~--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 
Notes· 

I llalidatiac A[ea I I Cam meets 

Sample receipt/Technical holdinq times * HRGC/HRMS Instrument performance check ~ 
Initial calibration/lev *'...A .P.:>tf>~~~ /eV-:-<"" &..<=- ~/#;/_s 
Continuing calibration 4J ~~~ 1c. 'u;u/-h 
Laboratory Blanks 4) 
Field blanks f/ 
Matrix spike/Matrix spike duplicates /ott/> tJ /4v 
Laboratory control samples j.:={f2A.-1 / ~ .Les 

I N Field duplicates 

Internal standards 4V 
Target analyte quantitation ~ 
Target analyte identification N 

System performance N 

Overall assessment of data .A-
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

LDW21-IT653B 21G0126-07 Sediment 07/12/21 

LDW21-IT653C 21G0126-08 Sediment 07/12/21 

LDW21-IT653E 21G0126-09 Sediment 07/12/21 

LDW21-IT652B 21G0126-10 Sediment 07/12/21 

LDW21-IT652C 21G0126-11 Sediment 07/12/21 

LDW21-IT652E 21G0126-12 Sediment 07/12/21 

LDW21-IT632B 21G0126-13 Sediment 07/12/21 

LDW21-IT632C 21G0126-14 Sediment 07/12/21 

LDW21-IT653BDUP 21 G0126-07DUP Sediment 07/12/21 

L:\Windward\Duwamish\52219F21 W .wpd 1 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

--- -

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:-----------------------------------------------------------------==================================================== 
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LDC#:~~-rd VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
P~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Was a continuing calibration performed at the beginning of each 12 hour period? 

Were all concen 
Did all continuin~ 

cone (ng/ml) Finding lon Abundance 
# Compound .JiiAdiRg ~&e- Ratio Associated Samples 

/3~- t-4. 9. u.s (. 

V:\V ALl DATION WORKSHEETS\DIOXINS\ 1613\CONCAL.DOCX 
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LDC #:~.:>/ ?j=-=/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all samples associated with a method blank? 
N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
N N/A Was the method blank contaminated? 

9A/.:¥ , / 

Blank extraction date: ___ _ 
Cone. units: Associated Samoles: 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\ VALIDATION WORKSHEETS\DIOXINS\ 1613 \BLANKS.DOC 
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LDC #: ff-:>~JTF~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_Lof / 

Reviewer: ~ 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y @NtA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated 

MS/MSD. Soil/ Water. 
Y ~~ Was a MS/MSD analyzed every 20 samples of each matrix? 
Y N iJC Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# Date MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

$if ~ ( ) ( ) ..27.'l!i ( ~ ~) ;, ~ /~) I 11--b./~ ~- ....... ...., 
/ -( ) ( ) ( ) 

J l ( ) ( ) 

l l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( J 
( ) ( ) ( ~ 

__( 1 ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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( ) ( ) ( ) 
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LDC #: 6'"-3?/ ~p/ 
I 

VALIDATION FINDINGS WORKSHEET 
Labeled Compounds 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y -€1/N/A Were all labeled compound recoveries within the QC criteria? 
~ Were all labeled compound ion abundance ratios (IAR) within the QC criteria? 

1 ~ Was the S/N ratio all internal standard peaks > 1 0? 

# Date Lab ID/Reference Labeled Compound 

..2.. ( 1~-

V:\Validation Worksheets\Dioxins\ 1613\LC_INTST16.wpd 
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LDC #: 51090F21 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

/ 
Page:L_of_ 

Reviewer: PG 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

yA;;;) 
~ 

Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

-------- -------

# Date Sample ID Finding_ Associated Samples Qualifications 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

All All compounds flagged "X" due to chlorinated Jdets/A 

diphenyl either interference 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

H I I I I 
L -2. ,4-->; 7 <!!!f >~ ~7'-P 4~t i 

Comments: See sample calculation verification worksheet for recalculations 

V:\Pei\COMQUA16_EMPC_U_Windward.wpd 
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LDC Report# 52219G21_RV1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

December 21, 2021 

Polych lorinated Dioxins/D ibenzofu rans 

Stage 28 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 G0140 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-SC634A 21G0140-04 Sediment 
LDW21-SC634A-FD 21 G0140-05 Sediment 
LDW21-SC634B 21 G0140-06 Sediment 
LDW21-SC634C 21 G0140-07 Sediment 
LDW21-SC634E 21G0140-08 Sediment 

1 
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Collection 
Date 

07/12/21 
07/12/21 
07/12/21 
07/12/21 
07/12/21 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (10% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for all 
analytes and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%D) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds with the following exceptions: 

Concentration Associated Affected 
Date Analvte (Limits) Samoles Analyte Flag A orP 

09/21/21 13C-1,2,3,4,6,7,8-HpCDF 73.6 ng/mL (78-129) LDW21-SC634A 1,2,3,4,6,7,8-HpCDF J (all detects) p 
(21092012) 13C-1,2,3,4, 7,8,9-HpCDF 70.3 ng/mL (77-129) LDW21-SC634A-FD 1,2,3,4, 7 ,8,9-HpCDF J (all detects) 

LDW21-SC634B 
LDW21-SC634C 

09/21/21 13C-1,2,3,4,6,7,8-HpCDF 72.7 ng/mL (78-129) LDW21-SC.634E 1,2,3,4,6,7,8-HpCDF J (all detects) p 
(21092022) 13C-1,2,3,4,7,8,9-HpCDF 69.9 ng/mL (77-129) 1,2,3,4,7,8,9-HpCDF J (all detects) 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Analyte Concentration Samples 

BJH0152-BLK1 09/06/21 1,2,3,4,6,7,8-HpCDD 0.346 ng/Kg All samples in SDG 
OCDD 2.70 ng/Kg 21G0140 
Total HpCDD 0.346 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

Samples LDW21-SC634A and LDW21-SC634A-FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ng/Kg) 

Analyte LDW21-SC634A LDW21-SC634A-FD RPD 

2,3,7,8-TCDF 0.675 0.698 3 

2,3,7,8-TCDD 0.378 0.353 7 

1,2,3,7,8-PeCDF 0.539 0.525 3 
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Concentration (ng/Kg) 

Analyte LDW21-SC634A LDW21-SC634A-FD RPD 

2,3,4,7,8-PeCDF 0.758 0.826 9 

1,2,3,7,8-PeCDD 1.04 1.08 4 

1,2,3,4,7,8-HxCDF 3.31 3.20 3 

1,2,3,6,7,8-HxCDF 1.25 1.28 2 

2,3,4,6, 7,8-HxCDF 0.818 0.828 1 

1,2,3,7,8,9-HxCDF 0.588 0.688 16 

1,2,3,4,7,8-HxCDD 1.05 1.21 14 

1,2,3,6,7,8-HxCDD 4.38 4.62 5 

1,2,3,7,8,9-HxCDD 2.94 3.04 3 

1,2,3,4,6,7,8-HpCDF 22.3 31.6 35 

1,2,3,4,7,8,9-HpCDF 2.04 2.45 18 

1,2,3,4,6,7,8-HpCDD 114 172 41 

OCDF 47.1 213 128 

OCDD 890 2080 80 

Total TCDF 6.55 9.28 34 

Total TCDD 1.99 4.18 71 

Total PeCDF 16.0 16.5 3 

Total PeCDD 2.56 4.50 55 

Total HxCDF 36.2 39.7 9 

Total HxCDD 36.0 38.4 6 

Total HpCDF 71.5 137 63 

Total HpCDD 255 357 33 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes were 
within QC limits. 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

I Samele I Anal~te 

All samples in SDG 21G0140 All analytes reported as estimated maximum 
possible concentration (EMPC) and less than the 
reporting limit (RL). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

I Flag I 
U (all non-detects) 

A orP I 
A 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration and analytes reported as EMPC, data were 
qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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I 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans -Data Qualification Summary-SDG 21G0140 

Samele I Analite I Flag I A orP I Reason 

LDW21-SC634A 1,2,3,4,6,7,8-HpCDF J (all detects) p Continuing calibration 
LDW21-SC634A-FD 1,2,3,4,7,8,9-HpCDF J (all detects) (concentration) 
LDW21-SC634B 
LDW21-SC634C 
LDW21-SC634E 

LDW21-SC634A All analytes reported as estimated maximum U (all non-detects) A Target analyte quantitation 
LDW21-SC634A-FD possible concentration (EMPC) and less than the (EMPC) 
LDW21-SC634B reporting limit (RL). 
LDW21-SC634C 
LDW21-SC634E 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 21G0140 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0140 

No Sample Data Qualified in this SDG 
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LDC#: 52219G21 
SDG #: 21G0140 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B) 

Date:~ 
Page:_£ of ,=L­

Reviewer: 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiaa Acea I I Cammects 

I. Sample receipt/Technical holdina times -1, ~ 
II. HRGC/HRMS Instrument performance check ~--
Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 I 
I 

2 

3 

4 

5 

6 

7 

8 

9 

-In 

Notes: 

Initial calibration/lCV 

Continuina calibration 

Laboratorv Blanks 

Field blanks 

Matrix spike/Matrix soike duolicates 

Laboratory control samoles /$./2L/ 

Field duolicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW21-SC634A 

LDW21-SC634A-FD 

LDW21-s&s348 
I 

LDW21-SC634C 

LDW21-SC634E 

13-J f/t91,~- ~ J ! 
1- I I 

I 
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¾,-Ir 1?5;6.:::S~/~/4 
dAI ~---< de £~?I~-
41,/ 

/J 
N e:;t__s;a,. 

4- ~~~ 

M lf>= 1+.:z--

* ~ 
N 

N 

.Jr-
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

lab ID 

21G0140-04 

21G0140-05 

21G0140-06 

21G0140-07 

21G0140-08 

1 

/e.J/-::s &t::::!:-/4'lu/:/-s .. 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

A 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4, 7,8-HxCDF P. 1,2,3,4, 7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6, 7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1,2,3,4, 7,8-HxCDD H. 2,3,7,8-TCOF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3, 7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:. _______________________________________________________ _ 
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LDC #: :::z-l_;;yf'f-=..J VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B) 

-· . - - --- - · · -·- -· --··-·----··v --··-·---·-·· .--··-····-- -· ···- --v········v -· ---·· ·- ··--· r--··-- · 
y~ fVN/A Were all concentrations within method QC limits for unlabeled and labeled compounds? 
t(} \J N/A Did all continuing calibration standards meet the Ion Abundance Ratio criteria? 

cone (ng/ml) Finding Ion Abundance 
# Date Standard ID Compound F-ladiRB %8 Ratio Associated Samples 

-~ - I~ .:::YP9~~ ~~-.P r:3-~ C"77-/29J ~ "7~ 
I I . 

9PI# -2/G!> '9'.:>ttP I .::2. /~t::=.- ?/ -ra. 0 t78-I~ '? 1-4. r~J , / , 
l~-P )'IP.~ f"._77-/~'9 

,, 

I 

-7/4'# .:Z./ .(1) ~ ,;).~ /3c-O 7',"<.7 (7l/-/3f) s- _;J-
I - l - ... 

I , 
I'-~ -:J:> p~,t77-J:a9) 

I / 
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LDC #..#-/'f If?/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
. . N/A Were all samples associated with a method blank? 

( Y }N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
N N/A Was the method blank contaminated? 

Blank extraction dpte: c:?#,E/ 
Cone. units: MJA,/L---

CJ.~ 
o7_7t:J 

t?.~ 

Blank extraction date: __ _ 
Cone. units: 

Blank ID 

Associated Sam_Qles: ,1)1/ 

Sample Identification 

Associated SamQles: 

Sample Identification 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\ VALIDATION WORKSHEETS\DlOXINS\ 1613\BLANKS.DOC 
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LDC#: 52219G21 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

I I 
Concentration ~n9/k9} 

Compound 1 I 2 

H 0.675 0.698 

A 0.378 0.353 

I 0.539 0.525 

J 0.758 0.826 

B 1.04 1.08 

K 3.31 3.20 

L 1.25 1.28 

M 0.818 0.828 

N 0.588 0.688 

C 1.05 1.21 

D 4.38 4.62 

E 2.94 3.04 

0 22.3 31.6 

p 2.04 2.45 

F 114 172 

Q 47.1 213 

G 890 2080 

V 6.55 9.28 

R 1.99 4.18 

w 16.0 16.5 

s 2.56 4.50 

X 36.2 39.7 

T 36.0 38.4 

y 71.5 137 

u 255 357 

I 

Page:_f_C:1 
Reviewer: PG 
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14 
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35 

18 

41 

128 

80 

34 

71 
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55 

9 

6 

63 

33 
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LDC #: 52219G21 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

v~ 
Lm 

Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and RLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

Page: _Lot_!_ 
Reviewer: PG 

# Date Sample ID Finding Associated Samples Qualifications 

"" All -- ,a 
-- --

, __ - -· -, ·-

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 52219H21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 G0156 

Laboratory Sample Collection 
Sam pie Identification Identification Matrix Date 

LDW21-IT622A 21G0156-01 Sediment 07/14/21 
LDW21-IT622B 21G0156-02 Sediment 07/14/21 
LDW21-IT622C 21G0156-03 Sediment 07/14/21 
LDW21-IT622E 21G0156-04 Sediment 07/14/21 
LDW21-IT660B 21G0156-05 Sediment 07/14/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
US EPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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Date 

I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for all 
analytes and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds with the following exceptions: 

Concentration Associated Affected 
Analyte (Limits) Samples Analyte Flag 

09/21/21 13C-1 ,2,3,4,6,7,8-HpCDF 72.7 ng/ml (78-129) All samples in SDG 1 ,2,3,4,6,7,8-HpCDF J (all detects) 
13C-1 ,2 ,3,4, 7 ,8,9-HpCDF 69.9 ng/ml (77-129) 21G0156 UJ (all non-detects) 

1 ,2,3,4,7,8,9-HpCDF J (all detects) 
UJ (all non-detects) 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Analyte Concentration Samples 

BJH0152-BLK1 09/06/21 1 ,2,3,4,6, 7 ,8-HpCDD 0.346 ng/Kg All samples in SDG 
OCDD 2.70 ng/Kg 21G0156 
Total HpCDD 0.346 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

LDW21-IT622B 1 ,2,3,4,6,7,8-HpCDD 0.801 ng/Kg 0.801 U ng/Kg 
OCDD 7.24 ng/Kg 7.24U ng/Kg 
Total HpCDD 0.986 ng/Kg 0.986J ng/Kg 

LDW21-IT622C 1 ,2,3,4,6, 7 ,8-HpCDD 0.725 ng/Kg 0.725U ng/Kg 
OCDD 7.86 ng/Kg 7.86U ng/Kg 
Total HpCDD 0.970 ng/Kg 0.970J ng/Kg 

LDW21-IT622E 1 ,2,3,4,6, 7,8-HpCDD 0.921 ng/Kg 0.921 U ng/Kg 
OCDD 5.74 ng/Kg 5.74U ng/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes were 
within QC limits. 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

I Sam~le I Anal~te I Flag I AorP I 
All samples in SDG 21G0156 All analytes reported as estimated maximum U (all non-detects) A 

possible concentration (EMPC) and less than the 
reporting limit (RL). 

I Sam~le I Anal~te I Finding I Criteria I Flag I AorP I 
LDW21-IT660B OCDD Sample result exceeded Reported result should be J (all detects) p 

calibration range. within calibration range. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration, analytes reported as EMPC, and results 
exceeding calibration range, data were qualified as estimated in five samples. 

Due to laboratory blank contamination, data were qualified as not detected or estimated in 
three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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I 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 21 G0156 

Sam~le I Anal~te I Flag I AorP I Reason 

LDW21-IT622A 1 ,2,3,4,6, 7 ,8-HpCDF J (all detects) p Continuing calibration 
LDW21-IT622B UJ (all non-detects) (concentration) 
LDW21-IT622C 1 ,2,3,4,7,8,9-HpCDF J (all detects) 
LDW21-IT622E UJ (all non-detects) 
LDW21-IT660B 

LDW21-IT622A All analytes reported as estimated maximum U (all non-detects) A Target analyte quantitation 
LDW21-IT622B possible concentration (EMPC) and less than (EMPC) 
LDW21-IT622C the reporting limit (RL). 
LDW21-IT622E 
LDW21-IT660B 

LDW21-IT660B OCDD J (all detects) p Target analyte quantitation 
(exceeded range) 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 21G0156 

Modified Final 
Sample Analyte Concentration A orP 

LDW21-IT622B 1 ,2,3,4,6,7,8-HpCDD 0.801 U ng/Kg A 
OCDD 7.24U ng/Kg 
Total HpCDD 0.986J ng/Kg 

LDW21-IT622C 1 ,2,3,4,6,7,8-HpCDD 0. 725U ng/Kg A 
OCDD 7.86U ng/Kg 
Total HpCDD 0.970J ng/Kg 

LDW21-IT622E 1 ,2,3,4,6,7,8-HpCDD 0.921 U ng/Kg A 
OCDD 5.74U ng/Kg 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0156 

No Sample Data Qualified in this SDG 
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LDC #: 52219H21 
SDG #: 21G0156 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:/P~L 
Page:~-r-1 __ 

Reviewer: __ -= 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

_1Q_ 

Notes· 

I llalidatico A[ea I I Ccmmeots 

Sample receipUTechnical holding times * 
HRGC/HRMS Instrument performance check ~ 
Initial calibration/ICV rfr-t~ K:::St> -::5 ~/~ft 
Continuing calibration Af}j ~v ~ ttS<e 4f,y.,-~ 
Laboratory Blanks ~ 

Field blanks /J 
Matrix spike/Matrix spike duplicates ;I ~ 
Laboratory control samples /6-RIL/ -,4 i!!!!Sf- .L.. Cl _$-

Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW21-IT622A 

LDW21-IT622B 

LDW21-IT622C 

LDW21-IT622E 

LDW21-IT660B 

L:\Windward\Duwamish\52219H21 W .wpd 

N 
-A 
~ 

N 

N 

</\ 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0156-01 

21G0156-02 

21G0156-03 

21G0156-04 

21G0156-05 

14 :-<"" ~ //~/ :6: 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-H_QCDF T. Total HxCDD Y. Total HpCDF 

Notes:---------------------------------------------------------------------------========================================== 

COMPNDList.wpd 



LDC #: ~rt/_.::1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
IJ~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
W N N/A Was a continuing calibration performed at the beginning of each 12 hour period? 
Y~ N/A 
·'{) N N/A Did all continuing calibration standards meet the lon Abundance Ratio criteria? 

cone (ng/ml) Finding lon Abundance 
# Date Standard ID Compound EiRCiliRg %1) Ratio Associated Samples 

.-!::)L .LJ -2/~~-:;u~:>~~ ;3C?.- p 7:3. s-- (77-/..::;,'?) Mi3 7/~ 

' I 

~fop/ ;).jP~ ..2&!J ~~ j?C!- -C/ 7-<>. 7 ( 78-J.:::.- '7 ;#/ (~t-A/lt>J 
/ . 

!=3e!.-P ~~'? (77-/~) 
I , 

V:\V ALIDATION WORKSHEETS\DIOXINS\ 1613\CONCAL.DOCX 
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Qualifications 
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LDC#:~* VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
.. . . N/A Were all samples associated with a method blank? 
r Y )N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 

'N N/A Was the metho~nk contaminated? 
Blank extraction d)lte: 9~ ~ 
Cone. units: /18"/,ltc"'fk ' Associated Sam 

Blank extraction date: ___ _ 
Cone. units: Associated Sam 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\ VALIDATION WORKSHEETS\DIOXINS\ 1613\BLANKS.DOC 

Page:_{of I 
Reviewer: 9--



LDC #: 52219H21 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_of_ 

Reviewer: PG 

v/.W 
~ 

Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

----- - --

# Date Sample ID Finding Associated Samples Qualifications 

II. II. rll. 

--~~ ..... 

J:lessiele eeAeeAtFatieA ~EMPS~ "' R:l: 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

b 4.>-~ ,.aut'1./2_ J~ff 
I / / 
I 

Comments: See sample calculation verification worksheet for recalculations 

V:\Pei\COMQUA 16_EMPC_ Windward.wpd 



LDC Report# 52219121 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 G0211 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT6658 21G0211-11 Sediment 07/19/21 
LDW21-IT665C 21G0211-12 Sediment 07/19/21 
LDW21-IT665E 21G0211-13 Sediment 07/19/21 
LDW21-IT6668 21G0211-14 Sediment 07/19/21 
LDW21-IT666C 21G0211-15 Sediment 07/19/21 
LDW21-IT666E 21G0211-16 Sediment 07/19/21 
LDW21-IT665BDUP 21G0211-11 DUP Sediment 07/19/21 

1 
V:\LOGIN\WINDWARD\DUWAMISH\52219121_WI3.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
US EPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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Date 

09/21/21 

I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for all 
analytes and less than or equal to 35.0% for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds with the following exceptions: 

Concentration Associated Affected 
Analyte (Limits} Samples Analyte Flag 

13C-1 ,2,3,4,6,7,8-HpCDF 72.7 ng/mL (78-129) LDW21-IT665BDUP 1 ,2,3,4,6,7,8-HpCDF J (all detects) 
(21 092022A) 13C-1 ,2,3,4, 7 ,8,9-HpCDF 69.9 ng/mL (77-129) 1 ,2,3,4,7,8,9-HpCDF J (all detects) 

09/21/21 13C-1 ,2,3,4,6,7,8-HpCDF 76.2 ng/mL (78-129) LDW21-IT665B 1 ,2,3,4,6,7,8-HpCDF J (all detects) 
(21092034A) 13C-1 ,2,3,4, 7 ,8,9-HpCDF 72.9 ng/mL (77-129) LDW21-IT665C UJ (all non-detects) 

LDW21-IT665E 1 ,2,3,4,7,8,9-HpCDF J (all detects) 
LDW21-IT666B UJ (all non-detects) 
LDW21-IT666C 
LDW21-IT666E 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Analyte Concentration Samples 

BJH0203-BLK 1 09/09/21 1 ,2,3,4,6, 7 ,8-HpCDD 0.247 ng/Kg All samples in SDG 
OCDD 4.03 ng/Kg 21G0211 
Total HpCDD 0.266 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

LDW21-IT666E 1 ,2,3,4,6, 7 ,8-HpCDD 2.41 ng/Kg 2.41U ng/Kg 
OCDD 18.9 ng/Kg 18.9U ng/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

4 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes were 
within QC limits. 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

I Sam~le I Anal~te I Flag I AorP I 
All samples in SDG 21 G0211 All analytes reported as estimated maximum U (all non-detects) A 

possible concentration (EMPC) and less than the 
reporting limit (RL). 

All samples in SDG 21 G0211 All results flagged "X" by the laboratory due to J (all detects) A 
chlorinated diphenyl ether (COPE) interference. 

All samples in SDG 21 G0211 All compounds reported as estimated maximum J (all detects) A 
possible concentration (EMPC) and greater than the 
reporting limit. 

I Sam~le I Anal~te I Finding I Criteria I Flag I AorP I 
LDW21-IT665C OCDD Sample result exceeded Reported result should be J (all detects) p 

calibration range. within calibration range. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration, analytes reported as EMPC, COPE 
interference, and results exceeding calibration range, data were qualified as estimated in 
seven samples. 

Due to laboratory blank contamination, data were qualified as not detected in one sample. 

5 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

6 
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I 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 21 G0211 

Sam~le I Anal~te I Flag I AorP I Reason 

LOW21-IT665B 1 ,2,3,4,6,7,8-HpCOF J (all detects) p Continuing calibration 
LOW21-IT665C UJ (all non-detects) (concentration) 
LOW21-IT665E 1 ,2,3,4,7,8,9-HpCOF J (all detects) 
LOW21-IT666B UJ (all non-detects) 
LOW21-IT666C 
LOW21-IT666E 
LOW21-IT665BOUP 

LOW21-IT665B All analytes reported as estimated maximum U (all non-detects) A Target analyte quantitation 
LOW21-IT665C possible concentration (EMPC) and less than (EMPC) 
LOW21-IT665E the reporting limit (RL). 
LOW21-IT666B 
LOW21-IT666C 
LOW21-IT666E 
LOW21-IT665BOUP 

LOW21-IT665B All results flagged "X" by the laboratory due to J (all detects) A Target analyte quantitation 
LOW21-IT665C chlorinated diphenyl ether (COPE) interference. (COPE interference) 
LOW21-IT665E 
LOW21-IT666B 
LOW21-IT666C 
LOW21-IT666E 
LOW21-IT665BOUP 

LOW21-IT665B All compounds reported as estimated maximum J (all detects) A Target analyte quantitation 
LOW21-IT665C possible concentration (EMPC) and greater than (EMPC) 
LOW21-IT665E the reporting limit. 
LOW21-IT666B 
LOW21-IT666C 
LOW21-IT666E 
LOW21-IT665BOUP 

LOW21-IT665C OCOO J (all detects) p Target analyte quantitation 
(exceeded range) 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 21 G0211 

Modified Final 
Sample Analyte Concentration A orP 

LOW21-IT666E 1 ,2,3,4,6,7,8-HpCOO 2.41U ng/Kg A 
OCOO 18.9U ng/Kg 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0211 

No Sample Data Qualified in this SDG 
7 
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LDC #: 52219121 

SDG #: 21G0211 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:/~_k,h 
Page:~ 

Reviewer: __ _ 
2nd Reviewer: a.-=-::: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

_j_Q_ 

Notes· 

I ~alidaticc Ama I I Com meets 

Sample receipt/Technical holding times * HRGC/HRMS Instrument performance check -1J 
Initial calibration/ICV I*' -A /2:50-:S~/~?o !d ~ ~~u.-W;/s. 
Continuing calibration ~ ~-< / ~ ~Jnrl? 
Laboratory Blanks 4AI 
Field blanks tJ 
Matrix spike/Matrix spike duplicates /rt::tf1::.. ;J /-A- ~IJ.t-

Laboratory control samples /~ I ~ .L~ /_,_..,...,, 

Field du_Qiicates A/ 
Internal standards ~ 
Target analyte quantitation ~ 
Target analyte identification N 

System performance N 

Overall assessment of data -k 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID LabiD Matrix Date 

LDW21-IT665B 21G0211-11 Sediment 07/19/21 

LDW21-IT665C 21G0211-12 Sediment 07/19/21 

LDW21-IT665E 21G0211-13 Sediment 07/19/21 

LDW21-IT666B 21G0211-14 Sediment 07/19/21 

LDW21-IT666C 21G0211-15 Sediment 07/19/21 

LDW21-IT666E 21G0211-16 Sediment 07/19/21 

LDW21-IT665BDUP 21 G0211-11 DUP Sediment 07/19/21 

L:\Windward\Duwamish\52219121 W. wpd 1 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

-

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3, 7,8-PeCDD G. OCDD L. 1 ,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1 ,2,3,4, 7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:-------------------------------------------------------------------================================================== 
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LDC #:~/'I;;,-/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
~~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Was a continuing calibration performed at the beginning of each 12 hour period? 
Y;f N) N/A Were all concer 

N N/A 1Y), Did all continuin~ 
1-

cone (ng/ml} Finding lon Abundance 
# Date Standard ID Compound -Fiudiug %B - Ratio Associated Samples 

?'J:::f /::>/ ...2/tP?~~A ~~-~ p_7('7!!1-/-2~) MB .. 7i~J 
{ 

/3c!- p 169. ~ (7 7-/::> ~) 
{ / 

I 

9#M ;:Lj t>~ .2t:?-;34-?f /-3~- it) 76.,.,(73-!j7 1-6 r~~-rNrD) 
' I l?c-.:P 7:)."? (77- J;::.t::f) 

/ 

I 
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LDC #: 6...2J.I'?'/.;:z.j VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
r· p. N/A Were all samples associated with a method blank? 

r N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
N N/A Was the metho~blank contaminated? 

Blank extraction date: ~ (:;,..! 
Cone. units: ~~k~ ' Associated Sam 

Blank extraction date: ___ _ 
Cone. units: Associated Samoles: 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\ VALIDATION WORKSHEETS\DIOXINS\ 1613 \BLANKS.DOC 
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LDC #: 51090121 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

Page: _Lot l 
Reviewer: PG 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N ... Not applicable questions are identified as .. N/A". 

y~ 
~ 

Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

---···- --------- -

# Date Sample ID Finding Associated Sam pies Qualifications 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

All All compounds flagged "X" due to chlorinated Jdets/A 

diphenyl either interference 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

I I 12 I 
dif- >~ ~ I I 

-J~ 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 52219J21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 G0283 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT6648 21G0283-11 Sediment 07/20/21 
LDW21-IT664C 21G0283-12 Sediment 07/20/21 
LDW21-IT664E 21G0283-13 Sediment 07/20/21 
LDW21-IT6708 21G0283-14 Sediment 07/20/21 
LDW21-IT670C 21G0283-15 Sediment 07/20/21 
LDW21-IT670E 21G0283-16 Sediment 07/20/21 
LDW21-IT650B 21G0283-17 Sediment 07/20/21 
LDW21-IT650C 21G0283-18 Sediment 07/20/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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Date 

09/22/21 

I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%>. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for all 
analytes and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds with the following exceptions: 

Concentration Associated Affected 
Analyte (Limits) Samples Analyte Flag 

13C-1,2,3,4,6,7,8-HpCDF 77.3 ng/mL (78-129) LDW21-IT664B 1,2,3,4,6,7,8-HpCDF J (all detects) 
(21092044) 13C-1,2,3,4,7,8,9-HpCDF 72.5 ng/mL (77-129) LDW21-IT664C UJ (all non-detects) 

LDW21-IT664E 1,2,3,4,7,8,9-HpCDF J (all detects) 
LDW21-IT670B UJ (all non-detects) 

09/22/21 13C-2,3,4,7,8-PeCDF 76.4 ng/mL (77-130) LDW21-IT670C 2,3,4,7,8-PeCDF J (all detects) 
(21092054) 1,2,3,4,7,8,9-HpCDF 76.0 ng/mL (77 -129) LDW21-IT670E UJ (all non-detects) 

LDW21-IT650B 1,2,3,4,7,8,9-HpCDF J (all detects) 
LDW21-IT650C UJ (all non-detects) 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

3 
V:\LOGIN\WINDWARD\DUWAMISH\52219J21_WI3.DOC 

A orP 

p 

p 



V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Analyte Concentration Samples 

BJH0203-BLK1 09/09/21 1 ,2,3,4,6,7,8-HpCDD 0.247 ng/Kg All samples in SDG 
OCDD 4.03 ng/Kg 21G0283 
Total HpCDD 0.266 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks with the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

LDW21-IT670B 1 ,2,3,4,6,7,8-HpCDD 2.15 ng/Kg 2.15U ng/Kg 

LDW21-IT670C 1 ,2,3,4,6,7,8-HpCDD 1.84 ng/Kg 1.84U ng/Kg 
OCDD 15.9 ng/Kg 15.9U ng/Kg 

LDW21-IT670E 1 ,2,3,4,6, 7 ,8-HpCDD 0.848 ng/Kg 0.848U ng/Kg 
OCDD 8.71 ng/Kg 8.71U ng/Kg 
Total HpCDD 1.17 ng/Kg 1.17J ng/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes were 
within QC limits. 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 

I Sam~le I Anal~te I Flag I AorP I 
All samples in SDG 21G0283 All analytes reported as estimated maximum U (all non-detects) A 

possible concentration (EMPC) and less than the 
reporting limit (RL). 

All samples in SDG 21G0283 All results flagged "X" by the laboratory due to J (all detects) A 
chlorinated diphenyl ether (COPE) interference. 

All samples in SDG 21G0283 All compounds reported as estimated maximum J (all detects) A 
possible concentration (EMPC) and greater than the 
reporting limit. 

I Sam~le I Anal~te I Finding I Criteria I Flag I A orP I 
LDW21-IT664B OCDD Sample result exceeded Reported result should be J (all detects) p 

calibration range. within calibration range. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration concentration, analytes reported as EMPC, COPE 
interference, and results exceeding calibration range, data were qualified as estimated in 
eight samples. 
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Due to laboratory blank contamination, data were qualified as not detected or estimated in 
three samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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V:\LOGIN\WINDWARD\DUWAMISH\52219J21_WI3.DOC 



I 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 21G0283 

Samele I Anallte I Flag I AorP I Reason 

LOW21-IT6648 1 ,2,3,4,6, 7 ,8-HpCOF J (all detects) p Continuing calibration 
LOW21-IT664C UJ (all non-detects) (concentration) 
LOW21-IT664E 1 ,2,3,4,7,8,9-HpCOF J (all detects) 
LOW21-IT6708 UJ (all non-detects) 

LOW21-IT670C 2,3,4,7,8-PeCOF J (all detects) p Continuing calibration 
LOW21-IT670E UJ (all non-detects) (concentration) 
LOW21-IT6508 1 ,2,3,4,7,8,9-HpCOF J (all detects) 
LOW21-IT650C UJ (all non-detects) 

LOW21-IT6648 All analytes reported as estimated maximum U (all non-detects) A Target analyte quantitation 
LOW21-IT664C possible concentration (EMPC) and less than (EMPC) 
LOW21-IT664E the reporting limit (RL). 
LOW21-IT6708 
LOW21-IT670C 
LOW21-IT670E 
LOW21-IT6508 
LOW21-IT650C 

LOW21-IT6648 All results flagged "X" by the laboratory due to J (all detects) A Target analyte quantitation 
LOW21-IT664C chlorinated diphenyl ether (COPE) interference. (COPE interference) 
LOW21-IT664E 
LOW21-IT6708 
LOW21-IT670C 
LOW21-IT670E 
LOW21-IT6508 
LOW21-IT650C 

LOW21-IT6648 All compounds reported as estimated maximum J (all detects) A Target analyte quantitation 
LOW21-IT664C possible concentration (EMPC) and greater than (EMPC) 
LOW21-IT664E the reporting limit. 
LOW21-IT6708 
LOW21-IT670C 
LOW21-IT670E 
LOW21-IT6508 
LOW21-IT650C 

LOW21-IT6648 OCOO J (all detects) p Target analyte quantitation 
(exceeded range) 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 21 G0283 

Modified Final 
Sample Analyte Concentration A orP 

LOW21-IT6708 1 ,2,3,4,6, 7 ,8-HpCOO 2.15U ng/Kg A 

LOW21-IT670C 1 ,2,3,4,6,7,8-HpCOO 1.84U ng/Kg A 
OCOD 15.9U ng/Kg 
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Modified Final 
Sample Analyte Concentration AorP 

LDW21-IT670E 1 ,2,3,4,6, 7 ,8-HpCDD 0.848U ng/Kg A 
OCDD 8.71U ng/Kg 
Total HpCDD 1.17J ng/Kg 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0283 

No Sample Data Qualified in this SDG 
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LDC #: 52219J21 
SDG #: 21G0283 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:/Pjpj.,. 

Page:~ 
Reviewer: 'F=-

2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

I llalidaticc A[ea I I Cam meets 

Sample receipt/Technical holding times -fJ 
HRGC/HRMS Instrument performance check ?1 
Initial calibration/lev 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples ~~-, 
Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW21-IT664B 

LDW21-IT664C 

LDW21-IT664E 

LDW21-IT670B 

LDW21-IT670C 

LDW21-IT670E 

LDW21-IT650B 

LDW21-IT650C 

L:\Windward\Duwamish\52219J21W.wpd 
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MJ ~v -::5 e1!{~ d;n/V > 
4'\l 
A 
AI e.-> 
,4- .Les. 

JJ 
-A-
~ 

N 

N 

-A--
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

~~~~c4#~ 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

21G0283-11 Sediment 07/20/21 

21G0283-12 Sediment 07/20/21 

21G0283-13 Sediment 07/20/21 

21G0283-14 Sediment 07/20/21 

21G0283-15 Sediment 07/20/21 

21G0283-16 Sediment 07/20/21 

21G0283-17 Sediment 07/20/21 

" 21G0283-18 Sediment 07/20/21 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

- --

A 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6, 7 ,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:------------------------------------------------------------------------------------================================= 
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LDC #:?:~'9-./..;./ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
6P N N/A Was a continuing calibration performed at the beginning of each 12 hour period? 
Y'1ti> N/A Were all concentrations within method QC limits for unlabeled and labeled compounds? 

fY\ N N/A Did all continuing calibration standards meet the lon Abundance Katio criteria? 
v 

cone (ng/ml} Finding lon Abundance 
# Date Standard ID Compound ..EiAEiiRg ~"B Ratio Associated Samples 

?B!>t ..:;;>./~~ _:::,~ 1-3C!:..- 0 7j· 7 !7c5-l~~ ~ 
t~C!. -P 6'?.qf'T7-I~ J 

I 

~?7.::¥ ~liP~- -1 ./ 1-3~-e::> P 7T.~r?3-1.7J'J /-4. r.4~rti/('f)) , 
l~c-r 7--< . .s:- (77-/29) 

9/2::1;1 -2/P~..2Ps-4. 13(:-~ 7~-1-(77-1~) ~-!5 r~-t-ND) 
I 

!3C-I> 76. 0 (77-/..:.:ltf') 
I 

- ---

V:\V AU DATION WORKSHEETS\DIOXINS\ 1613\CONCAL.DOCX 
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Reviewer: Cf-
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LDC #: 6=&'19-J ..:i VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all samples associated with a method blank? 
· N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
N N/A Was the method blank contaminated? 

lank extraction date: 9/?N 

..?I 

Blank extraction date: ___ _ 
Cone. units: Associated Sam 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\VALIDATION WORKSHEETS\DJOXJNS\1613\BLANKS.DOC 
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LDC #: S~OOOJ21"S-~_,-._J~ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

Page: _kof_!_ 
Reviewer: PG 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

y~ 
~ 

Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

--- - ---

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

All All compounds flagged "X" due to chlorinated Jdets/A 

diphenyl either interference 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

I I I I~ I I I >-~d?:b ~-e ~ 
---~--

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 52219K21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 25, 2021 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21G0286 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS646 21G0286-05 Sediment 07/22/21 
LDW21-SS646DUP 21G0286-05DUP Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial 
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the 
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data 
Review (April 2016). Where specific guidance was not available, the data has been 
evaluated in a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The analyte was analyzed for and positively identified by the laboratory; 
however the reported concentration is estimated due to non-conformances 
discovered during data validation. 

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The analyte was reported as not detected by the 
laboratory; however the reported quantitation/detection limit is estimated due to non­
conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected analyte in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been qualified. 
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a 
laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3, 7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25%. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for all 
analytes and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were within 
the QC limits for all analytes and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for all analytes and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Analyte Concentration Samples 

BJH0773-BLK1 09/02/21 OCDD 4.53 ng/Kg All samples in SDG 
21G0286 
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Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater than the 
concentrations found in the associated laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

Standard reference materials (SRM) were analyzed as required by the method. The results 
were within QC limits with the following exceptions: 

SRMID 
(Associated Samples) Analyte %R (Limits) Flag A orP 

BJH0773-SRM1 1 ,2,3,7,8,9-HxCDF 154 (50-150) J (all detects) A 
(All samples in SDG 21 G0286) 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (%R) for labeled compounds used to quantitate target analytes were 
within QC limits. 

XI. Target Analyte Quantitation 

All target analyte quantitation met validation criteria with the following exceptions: 
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I Sam~le I Anal~te I Flag I A orP I 
All samples in SDG 21 G0286 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC) and greater than the 
reporting limit. 

I Sam~le I Anal~te I Finding I Criteria I Flag I AorP I 
LDW21-SS646 OCDD Sample result exceeded Reported result should be J (all detects) p 

calibration range. within calibration range. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to SRM %R, analytes reported as EMPC, and results exceeding calibration range, 
data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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I 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 21 G0286 

Samele I Anal~te I Flag I AorP I Reason 

LDW21-SS646 1 ,2,3,7,8,9-HxCDF J (all detects) A Standard reference 
LDW21-SS646DUP materials (%R) 

LDW21-SS646 All compounds reported as estimated maximum J (all detects) A Target analyte quantitation 
LDW21-SS646DUP possible concentration (EMPC) and greater than (EMPC) 

the reporting limit. 

LDW21-SS646 OCDD J (all detects) p Target analyte quantitation 
(exceeded range) 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 21G0286 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21G0286 

No Sample Data Qualified in this SDG 
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LDC #: 52219K21 
SDG #: 21G0286 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc., Tukwila. WA 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:~ 
Page:Jo_LL 

Reviewer:_~---;,--==-
2nd Reviewer: c:::::>?"' 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

ltn 
Notes· 

I ~alidaticc A[ea I I Cam meets 

Sample receipt/Technical holding_ times l!r-
HRGC/HRMS Instrument performance check * Initial calibration/ICV kr~ Jlt.:52!5 ~ ~/~o 
Continuing calibration ~. ~~de=::. h~..;--/-s 
Laboratory Blanks 41/. 
Field blanks AI 
Matrix spike/Matrix spike duplicates /ct:>tiP !J/A ')-,Q,.?-

Laboratory control samples /~M / / 1\&.J .Les ~ VV' 
I N Field duplicates 

Internal standards ~ 
Target analyte quantitation ~ 
Target analyte identification N 

System performance N 

Overall assessment of data k 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Client ID Lab ID 

LDW21-SS646 21G0286-05 

LDW21-SS646DUP 21 G0286-05DUP 

L:\Windward\Duwamish\52219K21 W .wpd 1 

/c:?V ~ .td~ h-~., l::s 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

Sediment 07/22/21 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

-- - - -- ---------

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

I B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

I 

D. 1,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

, E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-Hj>_CDF T. Total HxCDD Y. Total HpCDF 

Notes:-----------------------------------------------------------------------============================================== 

COMPNDList.wpd 



LDC #:S:~(i':=~ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were all samples associated with a method blank? 
· N N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
N N/A Was the met~ blank contaminated? 

Blank extraction qate: ?.!-= :.,..; 
Cone. units: /1$//<'h Associated Samoles: .,4// 

Blank extraction date: __ _ 
Associated Sam oles: 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

All contaminants within five times the method blank concentration were qualified as not detected, "U". 

V:\ VALIDATION WORKSHEETS\DIOXINS\ 1613 \BLANKS.DOC 
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LDC #: 1"'~/~f:::?/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

. ·- -----
~N N/A Was a LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
(Y}N N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

LCS LCSD 
# Date Lab ID/Reference Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~#77:3-~/ d_ IS£~> ( ) ( ) ~I rdd5_L 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

V:\Validation Worksheets\Dioxins\ 1613\LCS16B.wpd 

Page: /of/ 
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LDC #: 52219K21 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: /of// --
Reviewer: PG 

" .~ Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound? 
~ Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

_All AlL ronnr+o~ .,~ ~-~;~ ·~ II/A 

-
'"''"'='-·~ \'-1¥1_1 ~ -..L. 

I 4 ;:::- ,~-,h ~~..e r../}_~~ - ~_:_--:__-: Z__l 

/ / I 

Comments: See sample calculation verification worksheet for recalculations 

V:\Pei\COMQUA16_EMPC_Windward.wpd 
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