LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
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Windward Environmental, LLC December 21, 2021
200 West Mercer Street, Suite 401

Seattle, WA 98119

ATTN: Amara Vandervort

amarav(@windwardenv.com

SUBIJECT: 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)

o 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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LABORATORY DATA CONSULTANTS, INC.
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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 Polychlorinated Dioxins/Dibenzofurans

21G0111, 21G0126, 21G0140, 21G0156
21G0211, 21G0283, 21G0286

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)

o 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,

= S
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)

DATE Dg'I)'E Dioxins
 DC SDG# REC'D | DUE |((1613B)
Matrix: Water/Sediment wls[w|[SsS[W|S|IW|S|W|S|W]|]S|W]|S|W]|S|W[S S |WI[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
[otal T/IPG 0 [43]0f[f0]JOJO]J]O]JOfOoO]J]Ofo]J]Oo|fo]J]OoO]JOJO]|]OfO ofojJjofo]Jofo]O]oO 43

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPs
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LDC Report# 52219A21

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 2B

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
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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
1613B

All sample results were subjected to Stage 2B 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.

Il. 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).

lll. 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.

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:

SRM ID
(Associated Samples) Analyte %R (Limits) Flag AorP
BJG0375-SRM2 1,2,3,7,8-PeCDD 161 (50-150) J (all detects) A

(Ali samples in SDG 21G0064)

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:

Sample Analyte Flag A orP
All samples in SDG 21G0064 All compounds reported as estimated maximum J (all detects) A
possible concentration (EMPC) and greater than the
reporting limit.
All samples in SDG 21G0064 All results flagged “X” by the laboratory due to J (all detects) A
chlorinated diphenyl ether (CDPE) interference.

Raw data were not reviewed for Stage 2B validation.
XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

4

VALOGIN\WINDWARD\DUWAMISH\52219A21_WI13.DOC



XIIl. System Performance
Raw data were not reviewed for Stage 2B 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 CDPE 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.
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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21G0064

Sample Analyte Flag A orP Reason
LDW21-IT507 1,2,3,7,8-PeCDD J (all detects) A Standard reference
materials (%R)

LDW21-IT507 All compounds reported as estimated maximum J (all detects) A Target analyte quantitation
possible concentration (EMPC) and greater than (EMPC)
the reporting limit.

LDW21-IT507 All results flagged “X” by the laboratory due to J (all detects) A Target analyte quantitation
chlorinated diphenyl ether (CDPE) interference. (CDPE interference)

Duwamish AOC4

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

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 VALIDATION COMPLETENESS WORKSHEET Date:/j’@é/
ofy /

SDG #:_21G0064 Stage 2B Page:
Laboratory: Analytical Resources, Inc., Tukwila, WA Reviewer: T—

2nd Reviewer:éz

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

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

Validation Area Comments

. Sample receipt/Technical holding times

1. HRGC/HRMS Instrument performance check \ %\

A esb<=2/3c7 . f2) =< R L:};;;,{s
7 7

SV =< Rz Lo F=

A

1. Initial calibration/ICV

1V. | Continuing calibration

V. Laboratory Blanks

VI. | Field blanks

B3NN

VII. | Matrix spike/Matrix spike duplicates N < ==

VIIl. | Laboratory control samples / é@// 74&;\' LS

IX. | Field duplicates /</

X. Internal standards -ﬁd

Xl. ] Target analyte quantitation ﬁ

XIl. | Target analyte identification N

Xlll. | System performance N

XIV. | Overall assessment of data <ﬂ'

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW21-IT507 21G0064-10 Sediment 07/06/21
2
3
4
5
6
7
8
9
10
Notes:

STFoZ7S
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METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

VALIDATION FINDINGS WORKSHEET

A.2,3,7,8-TCDD F.1,23,4,6,7,8-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

1.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HXxCDF

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 #2422/ 24>/

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N/A Was a LCS required?

VALIDATION FINDINGS WORKSHEET

Laboratory Control Samples (LCS)

Page:_/of f

Reviewer:

N/A Was a LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
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 Qualifications
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LDC #: 52219A21

VALIDATION FINDINGS WORKSHEET
Compound Quantitation and Reported RLs

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

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

Page:
Reviewer:

Lof /.
PG

N N/A Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound?
YN 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 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 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

Sample Delivery Group (SDG): 21G0079

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW21-1T603 21G0079-10 Sediment 07/06/21
LDW21-IT603DUP 21G0079-10DUP Sediment 07/06/21
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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
1613B

All sample results were subjected to Stage 2B 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.

Il. 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).

lll. 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.

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.

VL. 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:

DUP ID
(Associated Samples) Analyte RPD (Limits) Flag AorP
LDW21-IT603DUP 1,2,3,4,6,7,8-HpCDF 34.8 (25) 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 (<25) J (all detects)

VIIl. 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:

SRM ID
(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
21G0079)

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.

Xl. Target Analyte Quantitation

All target analyte quantitation met validation criteria with the following exceptions:
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Sample Analyte Flag AorP

All samples in SDG 21G0079 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 (CDPE) interference.

Raw data were not reviewed for Stage 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B 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 CDPE 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 21G0079

Sample Analyte Flag AorP Reason
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-IT603DUP maximum possible concentration (EMPC) (EMPC)

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 (CDPE) (CDPE 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 #:_52219B21
SDG #:_21G0079

Stage 2B

Laboratory:_Analytical Resources, Inc., Tukwila, WA

VALIDATION COMPLETENESS WORKSHEET

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

Date:g&@
Page:__/of /y
Reviewer: 5

2nd Reviewer: 54

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

validation findings worksheets.

Validation Area Comments
l. Sample receipt/Technical holding times <A~
Il HRGC/HRMS Instrument performance check ’ﬁ»
. | Initial calibration/ICV KAl kLo= -30/§S'7p /Y= RC Lrzr i g

IV. | Continuing calibration

el =<

2 4;7, Y=

V. Laboratory Blanks

VI. | Field blanks

VI | Matrix spike/Matrix spike duplicates /ZDHE>

VIII. | Laboratory control samples / =V /

IX. | Field duplicates

X. Internal standards

Xl. | Target analyte quantitation

Xll. | Target analyte identification N
XIll. | System performance N

XIV. | Overall assessment of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW21-1T603 21G0079-10 Sediment 07/06/21
2 LDW21-IT603DUP 21G0079-10DUP Sediment 07/06/21
3
4
5
6
7
8
9
10
Notes:

NFOZTE
I4
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VALIDATION FINDINGS WORKSHEET

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

A. 23,7,8-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 #: 523’253/ VALIDATION FINDINGS WORKSHEET Page:_ /fof /_
Matrix Spike/Matrix Spike Duplicates Reviewer: Qr—

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

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

Y @QN/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 / Water.
ig N/ Was a MS/MSD analyzed every 20 samples of each matrix?
YN 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
= ez ( ) ( ) | B (=250 | /-2 lede)
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LDC #: 9‘»{2‘52/

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

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

Was a LCS required?

Was a LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits?

VALIDATION FINDINGS WORKSHEET

Laboratory Control Samples (LCS)

Page: ‘40574\
Reviewer: '

# Date Lab ID/Reference Compound %R |(-If:i:'lits) %RL(iisrgits) RPD (Limits) Associated Samples Qualifications
RIFOSTE-RM| L | (2] 2/sD) ( ) ( V| 2 Aot ) “et="7A-
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( ) ( ) ( )
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( ) { ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) N ) (- )
( ) ( ) ( )
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( ) ( ) ( )
( ) ( ) ( )
( ) { ) { )
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LDC #: 52219B21 VALIDATION FINDINGS WORKSHEET Page: _/ of _/
Compound Quantitation and Reported RLs Reviewer: PG

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

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).

# 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

dipheny! either interference

Comments: _See sample calculation verification worksheet for recalculations
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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 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

Sample Delivery Group (SDG): 21G0082

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
LDW-21-1T647 21G0082-12 Sediment 07/07/21
LDW-21-1T647-FD 21G0082-13 Sediment 07/07/21
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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
1613B

All sample results were subjected to Stage 2B 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.

Il. 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).

lll. 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.

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.

VIIl. 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
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/Kq)

Analyte LDW-21-IT647 LDW-21-1T647-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 293 0.644 128
1,2,3,7,8,9-HxCDF 255 0.453 140
1,2,3,4,7,8-HxCDD 1.37 1.09 23

4
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Concentration (ng/Kg)

Analyte LDW-21-IT647 LDW-21-1T647-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 492 476 3
OCDD 1560 807 64
Total TCDF 2.05 435 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 70.3 236 99
Total HxCDD 41.3 328 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:
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Sample Analyte Flag AorP

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 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B 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.
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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21G0082

LDW-21-IT647-FD

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

Sample Analyte Flag A orP Reason
LDW-21-IT647 1,2,3,7,8-PeCDD J (all detects) A Standard reference
LDW-21-IT647-FD materials (%R)
LDW-21-1T647 All analytes reported as estimated J (all detects) A Target analyte quantitation
LDW-21-IT647-FD maximum possible concentration (EMPC) (EMPC)

and greater than the reporting limit (RL).
LDW-21-IT647 All analytes reported as estimated U (all non-detects) A Target analyte quantitation

(EMPC)

Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank
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

V:ALOGIN\WINDWARD\DUWAMISH\52219C21_WI3.DOC
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LDC #:_52219C21 VALIDATION COMPLETENESS WORKSHEET
Stage 2B

SDG #:_21G0082

Laboratory:_Analytical Resources, Inc., Tukwila, WA

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

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

validation findings worksheets.

Date: /2

Page:_/

Reviewer:

2nd Reviewer:_o2>—"

Validation A

. Sample receipt/Technical holding times

lll.__| Initial calibration/ICV

Il HRGC/HRMS Instrument performance check

0= —'”/%Z RS Lpwits

IV. | Continuing calibration

&R Ll F=

V. Laboratory Blanks

VI. | Field blanks

1
RN

VII. | Matrix spike/Matrix spike duplicates ?[ & =
VIll. | Laboratory control samples /%QA,/ 7{“ ’W/ L=
IX. | Field duplicates W = |+ =
X. Internal standards ﬁ
Xl. | Target analyte quantitation %N
XlI. | Target analyte identification N
XlI. | System performance N
XIV. | Overall assessment of data ‘A’
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW-21-1T647 21G0082-12 Sediment 07/07/21
2 LDW-21-1T647-FD 21G0082-13 Sediment 07/07/21
3
4
5
6
7
8
9
10
Notes:
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VALIDATION FINDINGS WORKSHEET

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

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 # S22/ ZC"?/

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N N/A Was a LCS required?

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

Page:_/of /

Reviewer:

-

N N/A Was a LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
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 Qualifications
AGO3 = = | (S]] S22 ( ) ( ) [ BT (HArfs/ '

( ) ( ) ( )
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LDC#: 52219C21 VALIDATION FINDINGS WORKSHEET Page: _[‘of/__
Field Duplicates Reviewer: PG

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

Concentration (ng/kg)

Compound 1 2 RPD
H 0.701 0.615 13
1 0.700 0.456 42
J 2.49 0.646 118
B 1.05 1.03 2
K 13.8 1.90 152
L 2.65 0.913 98
M 2.93 0.644 128
N 2.55 0.453 140
[} 1.37 1.09 23
D 6.21 3.77 49
E 3.22 2.64 20
(o} 28.9 159 138
P 3.18 1.44 75
F 164 105 44
Q 49.2 47.6 3
G 1560 807 64
\ 2.05 4.35 72
R 1.10 1.00U NC
w 21.8 6.88 104
S 1.62 1.58 3
X 70.3 236 99
T 41.3 32.8 23
Y »9‘6.7 53.0 58
U 359 270 28

V:\VFIELD DUPLICATES\VField
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LDC #: 52219%21 VALIDATION FINDINGS WORKSHEET
Compound Quantitation and Reported RLs

Page: _ﬁof _{

Reviewer: PG

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

Ple qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y _N|[N/A Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y NN/ 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# 52219D21

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 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

Sample Delivery Group (SDG): 21G0094

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
1613B

All sample results were subjected to Stage 2B 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.

Il. 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).

lll. 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.

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
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 243 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

4
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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 21.7 223 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 312 313 0
Total HxCDD 499 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:
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Sample Analyte Flag AorP

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 21G0094 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 2B validation.
XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIIl. System Performance

Raw data were not reviewed for Stage 2B 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.
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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21G0094

Sample Analyte Flag AorP Reason
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
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LDC #._ 52219D21 VALIDATION COMPLETENESS WORKSHEET Date: @éap/
SDG #:_21G0094 Stage 2B Page: _Ld%.

Laboratory: Analytical Resources, Inc., Tukwila, WA Reviewer:
2nd Reviewer:

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

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

Validation Area Comments

1. Sample receipt/Technical holding times ‘Sﬂ"

1. HRGC/HRMS Instrument performance check %\

. | nitial calibration/ICV é /qé\ R = 20 /357, jolf = Qb ,\/4,,

IV. | Continuing calibration <A cz.-b/ == ﬂc:/ 4}1/:.7% |

V. | Laboratory Blanks qé—

VI. | Field blanks /\/

VII. | Matrix spike/Matrix spike duplicates /V Cj

VIIl. | Laboratory control samples . /‘ﬁa// -A"/4{ / Z s

IX. | Field duplicates //6/U B =|t=>

X. | Internal standards 94

Xl. | Target analyte quantitation 4\N

XIl. | Target analyte identification N

Xlll. | System performance N

XIV. | Overall assessment of data ‘Eﬁr
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank

N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 4 | LDW21-IT651 21G0094-07 Sediment 07/08/21
2 ’ LDW21-IT651-FD 21G0094-08 Sediment 07/08/21
3 LDW21-IT656 21G0094-10 Sediment 07/08/21
4 LDW21-IT668 21G0094-15 Sediment 07/08/21
5
6
7
8
9
10
Notes:
;5/?‘&2376

L\Windward\Duwamish\52219D21W.wpd 1



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

VALIDATION FINDINGS WORKSHEET

A.2,3,78-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

1.1,2,3,7,8-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 #4622/ 58 >/ VALIDATION FINDINGS WORKSHEET Page:__/of_/
Laboratory Control Samples (LCS) Reviewer: ¥—.

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
(gl N N/A Was a LCS required?
N N/A Was a LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
F; ZN 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 Qualifications

lmmesoyz B |0/ 2D ( RS, e A ]
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LDC#: 52219D21 VALIDATION FINDINGS WORKSHEET Page:_Lof _/
Field Duplicates Reviewer: PG

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

Concentration (ng/kg)

Compound 1 2 RPD
H 0.832 0.652 24
A 1.00U 0.518 NC
! 0.500 0.473 6
J 0.802 0.788 2
B 1.29 1.33 3
K 2.43 2.54 4
L 1.30 1.18 10
M 0.860 0.774 11
N 0.450 0.466 3
Cc 1.43 1.40 2
D 6.01 5.81 3
E 3.98 3.81 4
(o} 217 223 3
P 1.89 1.96 4
F 135 142 5
Q 56.6 60.2 6
G 1030 1090 6
\ 4.77 3.59 28
R 1.73 1.39 22
w 6.06 8.79 37
S 1.53 3.23 71
X 31.2 31.3 0
T 499 36.1 32
Y 49.6 72.3 37
U 313 323 3

V:VFI1ELD DUPLICATEZS\VField

Duplicates\FD_Organics\2021\52219D21_Windward.wpd



LDC #: 52219D21 VALIDATION FINDINGS WORKSHEET Page: L of _/
Compound Quantitation and Reported RLs Reviewer: PG

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

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

Y M Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N N/ 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 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

Sample Delivery Group (SDG): 21G0111

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW21-SS603 21G0111-06 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
1613B

All sample results were subjected to Stage 2B 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.

VALOGIN\WINDWARD\DUWAMISH\52219E21_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.

Il. 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).

lll. 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.

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
3
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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.

VL. Field Blanks

No field blanks were identified in this SDG.

VIl. 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.

VIil. 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

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.

4
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XIl. Target Analyte Quantitation

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

Sample Analyte Flag AorP
All samples in SDG 21G0111 All compounds reported as estimated maximum J (all detects) A
possible concentration (EMPC) and greater than the
reporting limit.
All samples in SDG 21G0111 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 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B 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 three
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 21G0111

Sample Analyte Flag AorP Reason
LDW21-SS603 2,3,7,8-TCDF J (all detects) A Standard reference
LDW21-S5661 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 VALIDATION COMPLETENESS WORKSHEET Date;{%

SDG #:_21G0111 Stage 2B Page:_/of /
Laboratory:_Analytical Resources, Inc., Tukwila, WA Reviewer:
2nd Reviewer: Z

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

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

Validation Area Comments

. Sample receipt/Technical holding times *A—‘

1. HRGC/HRMS Instrument performance check \4’

.| Initial calibration/ICV A Al s = 22 %t; jef =< ﬂﬁéﬂé‘ 7
é/’/ z

=< &e

IV. | Continuing calibration

4
V. Laboratory Blanks 'ﬂ/
VI. | Field blanks A/
vit. | Matrix spike/Matrix spike duplicates /2tr= | o/ /S| >~
VIIl. | Laboratory control samples /S‘éﬁ/ ! ‘;4 //A%/\/ /éﬁ

IX. | Field duplicates /

X. Internal standards /dﬂ/

Xl. | Target analyte quantitation 4\1

XIl. | Target analyte identification N

XIl. | System performance N

XIV. | Overall assessment of data ﬂ‘

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW21-SS603 21G0111-06 Sediment 07/09/21
2 LDW21-SS661 21G0111-12 Sediment 07/09/21
3 LDW21-SS603DUP 21G0111-06DUP Sediment 07/09/21
4
5
6
7
8
9
10
Notes:
BIF 5T
r/
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VALIDATION FINDINGS WORKSHEET

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

A.273,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,89-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

1.1,2,3,7,8-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 #: 52219E21 VALIDATION FINDINGS WORKSHEET Page: 1 of1
Blanks

Reviewer._ PG
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

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

Was a method blank performed for each matrix and whenever a sample extraction was performed?
Was the method blank contaminated?
Blank extraction date: 7/30/21 Blank analysis date:_8/18/21

Conc. units: na/kg

Associated samples: All
l Compound " Blank ID

Sample Identification

BJG0572-BK3

7.14

Blank extraction date:
Conc. units:

| Compound ll Blank ID

Blank analysis date:
Associated Samples:

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".
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LDC #2533/ %}/ VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

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

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

Was a LCS required?

Was a LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits?

Page:_/of/

Reviewer:

EES SKRA/ LCSD
# Date Lab ID/Reference Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
BugosToRhl)|  F o (s2/s2) ( ) ( | Al Aoty in) | VAR AL T~
A 2 ) ( ) ( )
z 2 ( ) ( ) ( )
J 2 ( ) ( ) ( )
=2 D ) ( ) ( )
M 2 ) ( ) ( )
&/ VN ) ( ) ( ) VL )
£ (74 ) ( ) ( ) Aotz D \léﬁﬁ
( ) ( ) ( )

Lo =

£ M%%MS %gu _zds 5 W 4
( (

( )
( )
( )
( )
( )

~ |~
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LDC #. =5==/ Zéé/ VALIDATION FINDINGS WORKSHEET
Labeled Compounds

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A Were all labeled compound recoveries within the QC criteria?
N _N/A Were all labeled compound ion abundance ratios (IAR) within the QC criteria?
N N/A Was the S/N ratio all internal standard peaks > 10?

Page:_ A6f /

Reviewer;, <7—

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

Qualifications

l

/\/d &4’/ (e 4;5///4;7

= s7c4 -4 =75 (7%-/2/)
4

V:\Validation Worksheets\Dioxins\1613\LC_[NTST16.wpd



LDC #: 52219E21 VALIDATION FINDINGS WORKSHEET Page: _/. ofi
Compound Quantitation and Reported RLs Reviewer: PG

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

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

N N/ Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N 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# 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 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

Sample Delivery Group (SDG): 21G0126

Laboratory Sample Collection
Sample Identification Identification 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 21G0126-07DUP Sediment 07/12/21
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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
1613B

All sample results were subjected to Stage 2B 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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l. 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.

ll. 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).

lll. 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 Analyte (Limits) Samples Analyte Flag AorP
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
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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 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 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.

VLI. Field Blanks

No field blanks were identified in this SDG.

VIl. 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:

DUP ID
(Associated Samples) Analyte RPD (Limits) Flag AorP

LDW21-IT653BDUP OCDF 27.8 (<25) J (all detects) A
(LDW21-IT653B
LDW21-IT653BDUP)

VIIl. 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 with the following exceptions:

Labeled Affected
Sample Compound %R (Limits) Analyte Flag A orP
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)
Xl. Target Analyte Quantitation
All target analyte quantitation met validation criteria with the following exceptions:
Sample Analyte Flag AorP
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 resuits flagged “X” by the laboratory due to J (all detects) A
chlorinated diphenyl ether (CDPE) 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.

Sample Analyte Finding Criteria Flag AorP
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 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
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XIll. System Performance
Raw data were not reviewed for Stage 2B 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, CDPE 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.
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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21G0126

Sample

Analyte

Flag

A orP

Reason

LDW21-IT653B
LDW21-IT653C
LDW21-IT653E
LDW21-1T652B
LDW21-IT653BDUP

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

J (all detects)

Continuing calibration
(concentration)

LDW21-IT652C
LDW21-IT652E
LDW21-IT632B
LDW21-IT632C

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

J (all detects)
J (all detects)

Continuing calibration
(concentration)

LDW21-IT653B
LDW21-IT653BDUP

OCDF

J (all detects)

Duplicate sample analysis
(RPD)

LDW21-IT653C

2,3,7,8-TCDF
Total TCDF

J (all detects)
J (all detects)

Labeled compounds (%R)

LDW21-IT653B
LDW21-IT653C
LDW21-IT653E
LDW21-IT652B
LDW21-1T652C
LDW21-IT652E
LDW21-IT632B
LDW21-IT632C
LDW21-IT653BDUP

All analytes reported as estimated maximum
possible concentration (EMPC) and less than the
reporting limit (RL).

U (all non-detects)

Target analyte quantitation
(EMPC)

LDW21-IT653B
LDW21-IT653C
LDW21-IT653E
LDW21-IT652B
LDW21-IT652C
LDW21-IT652E
LDW21-IT632B
LDW21-IT632C
LDW21-IT653BDUP

All results flagged “X” by the laboratory due to
chlorinated diphenyl ether (CDPE) interference.

J (all detects)

Target analyte quantitation
(CDPE interference)

LDW21-IT653B
LDW21-IT653C
LDW21-IT653E
LDW21-IT652B
LDW21-IT652C
LDW21-IT652E
LDW21-IT632B
LDW21-IT632C
LDW21-IT653BDUP

All compounds reported as estimated maximum
possible concentration (EMPC) and greater than
the reporting limit.

J (all detects)

Target analyte quantitation
(EMPC)

LDW21-IT653B
LDW21-IT653C
LDW21-IT652B
LDW21-IT652C
LDW21-IT632B

OCDD

J (all detects)

Target analyte quantitation
(exceeded range)
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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
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LDC #:__52219F21
SDG #:__21G0126

Stage 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

VALIDATION COMPLETENESS WORKSHEET

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

validation findings worksheets.

Date:

Page: _ﬁ)f
Reviewer:
2nd Reviewer:

Validation A

l. Sample receipt/Technical holding times

1. HRGC/HRMS Instrument performance check

Ill.__} Initial calibration/ICV

IV. | Continuing calibration

REB=DLE7 /)= Re firls
—cV = g/ o L /.%5

V. Laboratory Blanks

VI. | Field blanks

VII. | Matrix spike/Matrix spike duplicates /DLf‘P

/
VIIl. | Laboratory control samples / .S;@l/ !
/

Leé=

1X. Field duplicates

X. Internal standards

Xl. | Target analyte quantitation

Xll. | Target analyte identification

Xlll. | System performance

XIV. | Overall assessment of data

bzz§§£¥§kééi$$

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW21-IT653B 21G0126-07 Sediment 07/12/21
2 LDW21-IT653C 21G0126-08 Sediment 07/12/21
3 LDW21-IT653E 21G0126-09 Sediment 07/12/21
4 LDW21-I1T652B 21G0126-10 Sediment 07/12/21
5 LDW21-IT652C 21G0126-11 Sediment 07/12/21
6 LDW21-IT652E 21G0126-12 Sediment 07/12/21
7 LDW21-IT632B 21G0126-13 Sediment 07/12/21
8 LDW21-1T632C 21G0126-14 Sediment 07/12/21
9 LDW21-IT653BDUP 21G0126-07DUP Sediment 07/12/21
Notes:

BJ -6/ Of o2

L:\Windward\Duwamish\52219F21W.wpd
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The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached




VALIDATION FINDINGS WORKSHEET

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

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

1.1,2,3,7,8-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 #:;22/‘7-F-=/ VALIDATION FINDINGS WORKSHEET Page:_ /of /
' Continuing Calibration Reviewer;  Z—

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please 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?
N/A Were all concentrations within method QC limits for unlabeled and [abeled compounds?
N/A Did all continuing calibration standards meet the lon Abundance Ratio criteria?

conc (ng/mL) Finding lon Abundance
# Date Standard ID Compound Rindirg-%D— Ratio Associated Samples Qualifications
?/?A/ /2720 | 13c-P Z= 738(77/2]7 ) 14 P MBS (Mot5) ~N AN A cﬂ?/‘m’, Pur)
GLtfol | 2/0 720/ 13¢-0 734 (73-/2%) £5 (Al NANAFT ( fuel e,
/ /£ 702(77-/2F L 7
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LDC #:é»/gf_s/ VALIDATION FINDINGS WORKSHEET Page:_/of /
Blanks Reviewer: ¢—

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

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?
YN N/A Was the method blank contaminated?

Blank extraction date: ?/é/i
Conc. units: ﬂgék'lé 7 Associated Samples: sA/[
Compound " Blank ID Sample Identification

ey $3-2dle /
i ﬁ.%z |
= 27°
u 034

Blank extraction date:
Conc. units: Associated Samples:

Compound Blank ID 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".
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LDC #:. 522/ VALIDATION FINDINGS WORKSHEET Page:_ /of /.
Matrix Spike/Matrix Spike Duplicates Reviewer:

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

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

Yy & Was a MS/MSD analyzed every 20 samples of each matrix?
YN (E%;

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

< A ( C [ =273 (=>¢)\[/. F /A=) \1457';/4/

( )
{ )
_{ )

~ Kkl M~~~

vvvvvvvvvvavvv./vvvvvv

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
{ )
( )
( )
( )
( )
( )
( )
( )

M~ |~ ||~~~ M~ I~

MSN1RA wnAd



LG # 52 77/

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

y €PN/A

N/A
N_N/A

#

.’_=

Were all labeled compound recoveries within the QC criteria?

VALIDATION FINDINGS WORKSHEET
Labeled Compounds

Were all labeled compound ion abundance ratios (IAR) within the QC criteria?
Was the S/N ratio all internal standard peaks > 10?

Page:_/of / _
Reviewer:. O—

Date

Lab ID/Reference

Labeled Compound

% Recovery ( Limit )

Qualifications

2 (Afz)

/3= A

=2/. 3 (2l ~/LF )

VT (2T

V:\Validation Worksheets\Dioxins\1613\LC_INTST16.wpd




LDC #: 51090F21 VALIDATION FINDINGS WORKSHEET Page: / of _/_
Compound Quantitation and Reported RLs Reviewer: _ PG

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

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?
YN 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

=257 o > anlc) <ause otz

Comments: _See sample calculation verification worksheet for recalculations
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LDC Report# 52219G21_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: December 21, 2021

Parameters: Polychlorinated Dioxins/Dibenzofurans
Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

Sample Delivery Group (SDG): 21G0140

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
LDW21-SC634A 21G0140-04 Sediment 07/12/21
LDW21-SC634A-FD 21G0140-05 Sediment 07/12/21
LDW21-SC634B 21G0140-06 Sediment 07/12/21
LDW21-SC634C 21G0140-07 Sediment 07/12/21
LDW21-SC634E 21G0140-08 Sediment 07/12/21
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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
1613B

All sample results were subjected to Stage 2B 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.

VALOGIN\WINDWARD\DUWAMISH\52219G21_Wi3.D0OC



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.

Il. 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).

lll. 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 Analyte _(Limits) Samples Analyte Flag AorP

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-SC634E 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
OoCDD 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.

VIIl. 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

4
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Concentration (ng/Kg)

VALOGIN\WWINDWARD\DUWAMISH\52219G21_WI3.DOC

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 1.058 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 223 316 35
1,2,3,4,7,8,9-HpCDF 2.04 245 18
1,2,3,4,6,7,8-HpCDD 114 172 41
OCDF 471 213 128
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 2.56 450 55
Total HxCDF 36.2 39.7 9
Total HXCDD 36.0 384 6
Total HpCDF 71.5 137 63
Total HpCDD 255 357 33

5




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:

Sample Analyte Flag AorP

All samples in SDG 21G0140 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 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No resulits 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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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21G0140

Sample Analyte Flag AorP 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 Ali 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 VALIDATION COMPLETENESS WORKSHEET Date: @éé

SDG #:_21G0140 Stage 2B Page:_/'ofl/"
Laboratory: Analytical Resources, Inc., Tukwila, WA Reviewer: !

2nd Reviewer: .
METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B)

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

Validation Area Comments
I Sample receipt/Technical holding times
II. | HRGC/HRMS Instrument performance check A"
. | initial calibration/ICV *A'Qé‘ RSH = 2, %& /e}/ —_ A?c:é&ﬁ_

=3

IV. | Continuing calibration

=l = L LTS

V. | Laboratory Blanks 4/(/

VI. | Field blanks M

VII. | Matrix spike/Matrix spike duplicates N P-4

Vill. | Laboratory control samples /57@(// ﬁé'- L=

IX. | Field duplicates /W\/ b=+="

X. | Internal standards jé"

Xl. | Target analyte quantitation %l

Xll. | Target analyte identification N

Xlil. | System performance N

XIV. | Overall assessment of data A‘é"
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank

N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 1| LDW21-SC634A 21G0140-04 Sediment 07/12/21
2 ! LDW21-SC634A-FD 21G0140-05 Sediment 07/12/21
3 LDW21 -SC£534B 21G0140-06 Sediment 07/12/21
4 LDW21 -SC{634C 21G0140-07 Sediment 07/12i21
5 LDW21-SC634E 21G0140-08 Sediment 07/12/21
6
7
8
9
10
Notes:
i/ 5> ke

L:\Windward\Duwamish\52219G21W.wpd 1



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

VALIDATION FINDINGS WORKSHEET

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

1.1,2,3,7,8-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




VALIDATION FINDINGS WORKSHEET Page:_ Aof /
Continuing Calibration Reviewer:

LDC #: P’/f.%—#

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

D N/A_ Were all concentrations within method QC limits for unlabeled and labeled compounds?
é i N/A

Did all continuing calibration standards meet the lon Abundance Ratio criteria?

conc (ng/mL) Finding lon Abundance
# Date Standard ID Compound Einding-%b— Ratio Associated Samples Qualifications
?A;eé/ 2/oPzmO2H Bc—FL 73 77-/27) 7= 71[@/{?
25/ | 2/0 g0/= (Pe-o  |73.203-/27 (~F. (Al] AN AP (o . BE)
(2= —/P 22 77+>9 Y

2bifo] | 2/ 72023 Be-0 727 (784/27) & (Aot N/ (2P F )
’ rc—p 1677 (77-/7) -z

V:AVALIDATION WORKSHEETS\DIOXINS\1613\CONCAL.DOCX



LDC #;&Wiﬁ:‘lf VALIDATION FINDINGS WORKSHEET

Blanks

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

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?

LY/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?

Page:_/of / _

Reviewer:

Blank extraction date:7/</>/
Conc. units: % Associated Samples: 79/ /

Compound Blank ID Sample Identification

s> /

F 0355
F 272
U g . 345

Blank extraction date:

Conc. units: Associated Samples:

Compound Blank ID 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\DIOXINS\1613\BLANKS.DOC



LDC#: 52219G21 VALIDATION FINDINGS WORKSHEET Page: /oz/
Field Duplicates Reviewer:__ PG

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

Concentration (ng/kg)
Compound 1 2 RPD

H 0.675 0.698 3
A 0.378 0.353 7

| 0.539 0.625 3
J 0.758 0.826 9
B 1.04 1.08 4
K 3.31 3.20 3
L 1.26 1.28 2
M 0.818 0.828 1
N 0.588 0.688 16
(o3 1.05 1.21 14
D 4.38 4.62 5
E 2.94 3.04 3
(o] 22.3 316 35
P 2.04 245 18
F 114 172 4
Q 47.1 213 128
G 890 2080 80
v 6.55 9.28 34
R 1.99 4.18 71
w 16.0 16.5 3
S 2.56 4.50 55
X 36.2 39.7 9
T 36.0 38.4 6
Y 71.5 137 63
U 255 357 33

V:VFIELD DUPLICATES\Field

Duplicates\FD_Organics\2021\52219G21_Windward.wpd



LDC #: 52219G21 VALIDATION FINDINGS WORKSHEET Page: / of /_
Compound Quantitation and Reported RLs Reviewer: __ PG

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

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?
Y N N Compound quantitation and RLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

# Date Sample ID Finding Associated Samples Qualifications
—~—A e _All-compoundsrtoported-as-ostimatod-maximum JdetsiA—-
o} hon-(EMPG) >Rt
All All compounds reported as estimated maximum U/A

possible concentration (EMPC) < RL

Comments: _See sample calculation verification worksheet for recalculations

V:\Pei\COMQUA16_EMPC_Windward.wpd



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 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

Sample Delivery Group (SDG): 21G0156

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
LDW21-IT622A 21G0156-01 Sediment 07/14/21
LDW21-1T622B 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

VALOGIN\WINDWARD\DUWAMISH\52219H21_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
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
1613B

All sample results were subjected to Stage 2B 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.

VALOGIN\WWINDWARD\DUWAMISH\52219H21_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.

Il. 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).

lil. 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 Analyte (Limits) Samples Analyte Flag AorP
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) P
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.

VALOGIN\WWINDWARD\DUWAMISH\52219H21_WI3.DOC




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
BJHO0152-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 0.801U 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 0.921U ng/Kg
OCDD 5.74 ng/Kg 5.74U ng/Kg

VL. 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.

VIIl. 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.

Xl. Target Analyte Quantitation

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

Sample Analyte Flag AorP

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).

Sample Analyte Finding Criteria Flag A or P
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 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B 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.
5
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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21G0156

Sample Analyte Flag AorP Reason
LDW21-IT622A 1,2,3,4,6,7,8-HpCDF J (all detects) P Continuing calibration
LDW21-|T622B UJ (all non-detects) (concentration)
LDW21-|T622C 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 AorP
LDW21-IT622B 1,2,3,4,6,7,8-HpCDD 0.801U 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 0.921U 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

V:\LOGIN\WINDWARD\DUWAMISH\52219H21_WI3.DOC




LDC #.__52219H21 VALIDATION COMPLETENESS WORKSHEET Date,2
SDG #._21G0156 Stage 2B Page:_[o% /

Laboratory: Analytical Resources, Inc., Tukwila, WA Reviewer:

2nd Reviewer: 9{

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

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

Validation Area Comments

1. Sample receipt/Technical holding times

Il. | HRGC/HRMS Instrument performance check

1ll. | Initial calibration/ICV

Kb =25/5676  jof = 2w 7o

el = YA 4}////_7%

1IV. | Continuing calibration

V. Laboratory Blanks

VI. | Field blanks

A P

Vil. | Matrix spike/Matrix spike duplicates & =

VIII. | Laboratory control samples / éﬁﬁ// 52( L =

IX. | Field duplicates

X. | Internal standards

Xl. | Target analyte quantitation

XIl. | Target analyte identification

Xlll. | System performance

XIV. | Overall assessment of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW21-IT622A 21G0156-01 - Sediment 07/14/21
2 LDW21-1T622B 21G0156-02 Sediment 07/14/21
3 LDW21-IT622C : 21G0156-03 Sediment 07/14/21
4 LDW21-1T622E 21G0156-04 Sediment 07/14/24
5 LDW21-IT660B 21G0156-05 Sediment 07/14/21
6
7
8
9
Notes:
Bplo/5o-ade/
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VALIDATION FINDINGS WORKSHEET

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

A.23,7,8-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

1.1,2,3,7,8-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 # L2/ F4l>/

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

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

Page: éof _/_
Reviewer:

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
C@ N _N/A Was a continuing calibration performed at the beginning of each 12 hour period?
YP_N/A Were all concentrations within method QC limits for unlabeled and labeled compounds?
N N/A  Did all continuing calibration standards meet the lon Abundance Ratio criteria?
conc (ng/mL) Finding lon Abundance
# Date Standard ID Compound Einding-%D—- Ratio Associated Samples Qua/lifications
Fbet/ | 2072002/ 12e-f | 723 rieg) = \I/ﬂjﬁ"
7E/5 | 2/eF20== pe-2 727 (7327 %7/ (AekA) | NN (0, P R)
V4 ¢ _ 7 / V4 r e
[Be—f £7.7 (77-/>F) Vi

V:AVALIDATION WORKSHEETS\DIOXINS\1613\CONCAL.DOCX




LDC #:ﬁz,ﬂé/ VALIDATION FINDINGS WORKSHEET Page:__/of /_
Blanks Reviewer. F—

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

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

Blank extraction date: 4‘/5 =>7
Conc. units: ésféké Associated Samples: ﬁé

Compound Blank ID Sample Identification
b S 2=/ = = v &
= 0 . B2tte K.s*a/ S | 072500 |0 22 /iy
& 2.72 724 /U \7.38/y |74/ y
7 7
U p 2L 0. 984 /T a.?7/ﬁ/:r
Blank extraction date: _
Conc. units: Associated Samples:
Compound Blank ID Sample ldentification

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".

VAVALIDATION WORKSHEETS\DIOXINS\1613\BLANKS.DOC



LDC #: 52219H21 VALIDATION FINDINGS WORKSHEET

Page: __ of
Compound Quantitation and Reported RLs Reviewer: __ PG
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y kl/ Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound?
N _N/A Compound quantitation and RLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).
# Date Sample ID Finding Associated Samples Qualifications
P A-compouidsreported-as-estimated-madmur JdetsiA
o orEMBE} =R
All All compounds reported as estimated maximum U/A

possible concentration (EMPC) < RL

& F > calil couse \Md/ﬁ/?

Comments: See sample calculation verification worksheet for recalculations

V:\Pei\COMQUA16_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 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

Sample Delivery Group (SDG): 21G0211

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW21-IT665B 21G0211-11 Sediment 07/19/21
LDW21-1T665C 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 21G0211-11DUP Sediment 07/19/21
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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
1613B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary resulits.

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.

) (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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l. 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.

Il. 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).

lIl. 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 Analyte (Limits) Samples Analyte Flag AorP
09/21/21 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) P
(21092022A) | 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) P
(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.
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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-BLK1 09/09/21 1,2,3,4,6,7,8-HpCDD 0.247 ng/Kg All samples in SDG
OoCDD 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.
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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:

Sample Analyte Flag A orP

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

All samples in SDG 21G0211 All compounds reported as estimated maximum J (all detects) A
possible concentration (EMPC) and greater than the
reporting limit.
Sample Analyte Finding Criteria Flag AorP
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 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B 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, CDPE
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.
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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21G0211

Sample

Analyte

Flag

AorP

Reason

LDW21-IT665B
LDW21-IT665C
LDW21-IT665E
LDW21-IT666B
LDW21-IT666C
LDW21-[T666E
LDW21-IT665BDUP

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

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

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Continuing calibration
(concentration)

LDW21-IT665B
LDW21-IT665C
LDW21-IT665E
LDW21-IT666B
LDW21-IT666C
LDW21-IT666E
LDW21-IT665BDUP

All analytes reported as estimated maximum
possible concentration (EMPC) and less than
the reporting limit (RL).

U (all non-detects)

Target analyte quantitation

(EMPC)

LDW21-IT665B
LDW21-IT665C
LDW21-IT665E
LDW21-IT666B
LDW21-IT666C
LDW21-IT666E
LDW21-IT665BDUP

All results flagged “X” by the laboratory due to
chlorinated diphenyl! ether (CDPE) interference.

J (all detects)

Target analyte quantitation

(CDPE interference)

LDW21-IT665B
LDW21-IT665C
LDW21-IT665E
LDW21-IT666B
LDW21-IT666C
LDW21-IT666E
LDW21-IT665BDUP

All compounds reported as estimated maximum
possible concentration (EMPC) and greater than
the reporting limit.

J (all detects)

Target analyte quantitation

(EMPC)

LDW21-IT665C

OoCDD

J (all detects)

Target analyte quantitation

(exceeded range)

Duwamish AOC4

Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification

Summary - SDG 21G0211

Modified Final
Sample Analyte Concentration AorP
LDW21-IT666E 1,2,3,4,6,7,8-HpCDD 2.41U ng/Kg A
OCDD 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 #: 522i9|21 VALIDATION COMPLETENESS WORKSHEET Date: P

SDG #:_21G0211 Stage 2B Page: dar’,
Laboratory: Analytical Resources, Inc., Tukwila, WA Reviewer:
2nd Reviewer:__g~

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

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

Validation Area Comments
l. Sample receipt/Technical holding times =
1. HRGC/HRMS Instrument performance check %
ii._| initial calibration/ICV *74*/ Al fso==2/2c7, [ = R Loit=
IV. | Continuing calibration /ﬁ/\) <y =< /&' /é;%’}/ )
V. Laboratory Blanks W
VI. | Field blanks /\/
VII. | Matrix spike/Matrix spike duplicates /w-;& A/ / -A’ > )Q 4
VIII. { Laboratory control samples //.ssé(/ ! *3/47 LT=>
IX. | Field duplicates /\/
X. | Internal standards %
Xl. | Target analyte quantitation %l
XIl. ] Target analyte identification N
Xlll. | System performance N
XIV. | Overall assessment of data 74'
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW21-IT665B 21G0211-11 Sediment 07/19/21
2 LDW21-IT665C 21G0211-12 Sediment 07/19/21
3 LDW21-IT665E 21G0211-13 Sediment 07/19/21
4 LDW21-IT666B ; 21G0211-14 Sediment 07/19/21
5 LDW21-IT666C 21G0211-15 Sediment 07/19/21
6 LDW21-IT666E 21G0211-16 Sediment 07/19/21
7 LDW21-IT665BDUP 21G0211-11DUP Sediment 07/19/21
8
9
Notes:
A ﬁ[ﬂ 203
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VALIDATION FINDINGS WORKSHEET

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

A.23,7,8-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

1.1,2,3,7,8-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 #: 42/ 77>/

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N_N/A
Y N/A

Was a continuing calibration performed at the beginning of each 12 hour period?
Were all concentrations within method QC limits for unlabeled and labeled compounds?

N/A_ Did all continuing calibration standards meet the lon Abundance Ratio criteria?

Page:_ /of /

Reviewer:

conc (ng/mL)

Finding lon Abundance

# Date Standard ID Compound Fmding%D— Ratio Associated Samples Qualifications
7o/ | 2/og=0224 (B |R7(75-/27) MB . T (AcAE) ~NINLE (o, )
(2e=p  677(77-/>7) ~ ¢
GelfP] | njoF2CRAA 132-0 78.2(73-/27 (~E doerND) | AN (2, F)
T/ (Be—p 727 (77-/=%) I
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LDC #: ./5—&/242/ VALIDATION FINDINGS WORKSHEET
Blanks

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

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?
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: ‘?/ Z,

Page:_/of /
Reviewer: __QL__

Conc. units: /za'éké Associated Samples: él /

Compound Blank ID Sample ldentification
&
F 0247 244 /4
/
< 42> 27/
U p 2l
Blank extraction date: _
Conc. units: Associated Samples:
Compound Blank ID Sample Ildentification

-
-

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".
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LDC #:.51090121 VALIDATION FINDINGS WORKSHEET Page: _ /of _/

Compound Quantitation and Reported RLs Reviewer

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

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?
Y N WA Compound guantitation and RLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

PG

# 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

2 = > lzb ,m?s.e__ At Ao

Comments: _See sample calculation verification worksheet for recalculations
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LDC Report# 52219421

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 2B

Laboratory: Analytical Resources, Inc., Tukwila, WA

Sample Delivery Group (SDG): 21G0283

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW21-IT664B 21G0283-11 Sediment 07/20/21
LDW21-IT664C 21G0283-12 Sediment 07/20/21
LDW21-IT664E 21G0283-13 Sediment 07/20/21
LDW21-IT670B 21G0283-14 Sediment 07/20/21
LDW21-IT670C 21G0283-15 Sediment 07/20/21
LDW21-IT670E 21G0283-16 Sediment 07/20/21
LDW21-1T650B 21G0283-17 Sediment 07/20/21
LDW21-IT650C 21G0283-18 Sediment 07/20/21
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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
1613B

All sample results were subjected to Stage 2B 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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l. 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.

Il. 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).

lil. 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.

Ali 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) Samples Analyte Flag AorP
09/22/21 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) P
(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) P
(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
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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-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 156.9 ng/Kg 15.9U ng/Kg

LDW21-IT670E 1,2,3,4,6,7,8-HpCDD 0.848 ng/Kg 0.848U ng/Kg
OoCDD 8.71 ng/Kg 8.71U ng/Kg
Total HpCDD 1.17 ng/Kg 1.17J ng/Kg

VL. 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

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.

Xl. Target Analyte Quantitation

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

Sample Analyte Flag AorP

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 (CDPE) 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.
Sample Analyte Finding Criteria Flag AorP
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 2B validation.
XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B 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, CDPE

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.

VALOGIN\WINDWARD\DUWAMISH\52219J21_WI3.DOC



Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21G0283

Sample

Analyte

Flag

AorP

Reason

LDW21-IT664B
LDW21-IT664C
LDW21-IT664E
LDW21-IT670B

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

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

J (all detects)

UJ (all non-detects)

J (all detects)

UJ (all non-detects)

Continuing calibration
(concentration)

LDW21-IT670C
LDW21-IT670E
LDW21-IT650B
LDW21-IT650C

2,3,4,7,8-PeCDF

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

J (all detects)

UJ (all non-detects)

J (all detects)

UJ (all non-detects)

Continuing calibration
(concentration)

LDW21-1T664B
LDW21-IT664C
LDW21-IT664E
LDW21-IT670B
LDW21-IT670C
LDW21-IT670E
LDW21-IT650B
LDW21-IT650C

All analytes reported as estimated maximum
possible concentration (EMPC) and less than
the reporting limit (RL).

U (all non-detects)

Target analyte quantitation
(EMPC)

LDW21-1T664B
LDW21-IT664C
LDW21-IT664E
LDW21-IT670B
LDW21-IT670C
LDW21-IT670E
LDW21-IT650B
LDW21-IT650C

All results flagged “X” by the laboratory due to
chlorinated diphenyl ether (CDPE) interference.

J (all detects)

Target analyte quantitation
(CDPE interference)

LDW21-IT664B
LDW21-1T664C
LDW21-IT664E
LDW21-IT670B
LDW21-IT670C
LDW21-IT670E
LDW21-IT650B
LDW21-{T650C

All compounds reported as estimated maximum
possible concentration (EMPC) and greater than
the reporting limit.

J (all detects)

Target analyte quantitation
(EMPC)

LDW21-IT664B

OCDD

J (all detects)

Target analyte quantitation
(exceeded range)

Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification
Summary - SDG 21G0283

oCcDD

Modified Final
Sample Analyte Concentration AorP
LDW21-IT670B 1,2,3,4,6,7,8-HpCDD 2.15U ng/Kg A
LDW21-IT670C 1,2,3,4,6,7,8-HpCDD 1.84U ng/Kg A

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 2B

Laboratory:_Analytical Resources, Inc., Tukwila, WA

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

validation findings worksheets.

Date:
Page:
Reviewer:

2nd Reviewer:é et

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

Validation A

I.__| Sample receipt/Technical holding times

1. HRGC/HRMS Instrument performance check

1. Initial calibration/ICV

RSB =< 20/555

J2 =< e bmrrs

IV. | Continuing calibration Cef = Aé 4//‘77/ 5[5
V. Laboratory Blanks
VI. | Field blanks
VII. | Matrix spike/Matrix spike duplicates Z=
VIIl. | Laboratory control samples /5/6‘// LE=

IX. | Field duplicates

X. Internal standards

Xl. | Target analyte quantitation

Xll. | Target analyte identification

XHI. | System performance

XIV. | Overall assessment of data

#zz?$a4<§§§éA&

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW21-1T664B 21G0283-11 Sediment 07/20/21
2 LDW21-1T664C 21G0283-12 Sediment 07/20/21
3 LDW21-IT664E 21G0283-13 Sediment 07/20/21
4 LDW21-IT670B 21G0283-14 Sediment 07/20/21
5 LDW21-IT670C 21G0283-15 Sediment 07/20/21
6 LDW21-IT670E 21G0283-16 Sediment 07/20/21
7 LDW21-IT6508 21G0283-17 Sediment 07/20/21
8 LDW21-IT650C 121G0283-18 Sediment 07/20/21
9
10
Notes:

Bipe203-124=]
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VALIDATION FINDINGS WORKSHEET

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

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

l.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 HoCDF

Notes:
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LDC #:57R/=>/

Y7

N _N/A
N> N/A

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Was a continuing calibration performed at the beginning of each 12 hour period?
Were all concentrations within method QC limits for uniabeled and labeled compounds?

Page.__ /of/
ot

Reviewer:

conc (ng/mL)

é; N N/A_  Did all continuing calibration standards meet the lon Abundance Ratio criteria?

Finding lon Abundance

# Date Standard ID Compound -Einding-%bD— Ratio Associated Samples Qualifications
24/~ | o/eF20 o4 /1B~ 7=-7 (7E /22| A — /8 4
(e —p  |567.9(77/7) 4
Y | 2/o 7=t )3e-2 72 772 (734-5) /. AefstN ) N p.p)
/Bc—F —=2 S (77-/2F) 4
o) | 2ppF205 (Be—T | g (77-/20) 5= 8 cAetorn®) | \ G (T, F)
’ (B 2£2(77-/27) !
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LDC # =24 =/ VALIDATION FINDINGS WORKSHEET
Blanks

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

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

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: /<,

Conc. units: ﬁééké Associated Samples: ﬁ 44

Page:_/Jof /
Reviewer: A—

Compound Blank ID Sample Identification

~# & &

2247 215/ |13 H | 0845 iy

157/ |87 oy

< VT
N
v

Q.25 //7/\')-

Blank extraction date:

Conc. units: Associated Samples:

Compound Blank ID 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\DIOXINS\1613\BLANKS.DOC



LDC #: 544999:12—1—9»{7\1# VALIDATION FINDINGS WORKSHEET Page: _ fof L
Compound Quantitation and Reported RLs Reviewer: _ PG

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

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

Y N/N/A Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y N 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

dipheny! either interference

All All compounds reported as estimated maximum Jdets/A

possible concentration (EMPC) > RL

/ F = culrl Z it A5

Comments: See sample calculation verification worksheet for recalculations

V:\Pei\COMQUA16_EMPC_U_Windward.wpd



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 2B

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

VALOGIN\WINDWARD\DUWAMISH\52219K21_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
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
1613B

All sample results were subjected to Stage 2B 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.

VALOGIN\WWINDWARD\DUWAMISH\52219K21_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.

Il. 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% valiey definition).

lil. 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.

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
BJHO0773-BLK1 09/02/21 OCDD 4.53 ng/Kg All samples in SDG
21G0286
3
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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.

VIIl. 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:

SRM ID

(Associated Samples) Analyte %R (Limits) Flag_ AorP
BJHO0773-SRM1 1,2,3,7,8,9-HxCDF 154 (50-150) J (all detects) A

(All samples in SDG 21G0286)

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:

V:ALOGIN\WINDWARD\DUWAMISH\52219K21_WI13.DOC



Sample Analyte Flag AorP

All samples in SDG 21G0286 All compounds reported as estimated maximum J (all detects) A
possible concentration (EMPC) and greater than the
reporting limit.
Sample Analyte Finding Criteria Flag AorP
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 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
Xlll. System Performance

Raw data were not reviewed for Stage 2B 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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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21G0286

Sample

Analyte

Flag

A orP

Reason

LDW21-S5646
LDW21-SS646DUP

1,2,3,7,8,9-HxCDF

J (all detects)

Standard reference
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 VALIDATION COMPLETENESS WORKSHEET Date:/&
SDG #:_21G0286 Stage 2B Page:_/of é

Laboratory:_Analytical Resources, Inc., Tukwila, WA Reviewer:
2nd Reviewer:

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

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

Validation Area Comments

. Sample receipt/Technical holding times

nS
|

Il HRGC/HRMS Instrument performance check

i
A

Ill. | Initial calibration/ICV

RSP = 20/2¢7, [ = R=liy. F<
eV = K Lo A

IV. | Continuing calibration

V. Laboratory Blanks

YN

VI. | Field blanks

VII. | Matrix spike/Matrix spike duplicates /(bé/j) A/ / A’ - £
VIIl. | Laboratory control samples /.séﬁ// / M LE<]
4 A
IX. | Field duplicates /\/
X. Internal standards ‘A’
Xl. | Target analyte quantitation '%\l
XIl. | Target analyte identification N
XIll. | System performance N
XIV. | Overall assessment of data Ar
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW21-S5646 21G0286-05 Sediment 07/22/21
2 LDW21-SS646DUP 21G0286-05DUP Sediment 07/22/21
3
4
5
6
7
8
9
10
Notes:
BIHe773- pi</
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METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

VALIDATION FINDINGS WORKSHEET

A.23,7,8-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

1.1,2,3,7,8-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 #:$-==/Zk5/ VALIDATION FINDINGS WORKSHEET
Blanks

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

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?

Page:
Reviewer:

v
G—

Blank extraction date: ?/37/ =7
Conc. units: 727/, = Associated Samples: 4 !

Compound Blank ID Sample Identification

Blank extraction date:
Conc. units: Associated Samples:

Compound Blank ID 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\DIOXINS\1613\BLANKS.DOC



LDC #: 5‘22/_{#’3/ VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Was a LCS required?

Page: /of _/_
Reviewer: 7

N N/A Was a LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed?
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 Qualifications

A/ (Hots )

L mdorr3-sa)| N | 154 2/ (
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LDC #; 52219K21 VALIDATION FINDINGS WORKSHEET Page: _/of _4
Compound Quantitation and Reported RLs Reviewer: PG

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Y m Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y VA 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

A 1Al compounds-repored-as-estimated-maximum LA
~pussible-concentration{(EMPE<RE

/ P yrry. \p@;{%/é

Comments: _See sample calculation verification worksheet for recalculations
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