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

Anchor Environmental, LLC June 14, 2017
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Cindy Fields

SUBJECT: Port Gamble, Shellfish Monitoring, Data Validation

Dear Ms. Fields,

Enclosed are the final validation reports for the fractions listed below. This SDG was
received on May 24, 2017. Attachment 1 is a summary of the samples that were reviewed for
each analysis.

LDC Project #38777:

SDG # Fraction

17D0421 Polynuclear Aromatic Hydrocarbons, Cadmium, Wet Chemistry,
Polychlorinated Dioxins/Dibenzofurans

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

! Shellfish Monitoring Plan for Port Gamble Bay Cleanup Project, May 2015

! USEPA, Contract Laboratory Program National Functional Guidelines for
Superfund Organic Methods Data Review, June 2008

! USEPA, Contract Laboratory Program National Functional Guidelines for
Inorganic Superfund Data Review, January 2010

! USEPA, Contract Laboratory Program National Functional Guidelines for
Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans, Data Review,
September 2011

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update
1, July 1992; update IIA, August 1993; update II, September 1994; update IIB,
January 1995; update III, December 1996; update IIIA, April 1998; IIIB,
November 2004; update IV, February 2007, update V, July 2014

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

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port Gamble\Shellfish\38777ST.wpd

1,162 pages-SF Attachment 1

 EDD Stage 2B LDC #38777 (Anchor Environmental-Seattle WA / Port Gamble, Shellfish Monitoring)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

PAHs
(8270D
-SIM)

Cd
(6010C)

Dioxins
(1613B)

%
Lipids
(BD)

%
Solids

(2540G)

  Matrix: Water/Soil/Tissue W T W T W T W T W T W S W S W S W S W S W S W S W S W S W S W S W S

A 17D0421 05/24/17 06/15/17 0 10 0 10 0 10 0 10 0 10

Total T/CR 0 10 0 10 0 10 0 10 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50



LDC Report# 38777 A2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port Gamble, Shellfish Monitoring 

LDC Report Date: June 13, 2017 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 1700421 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

PG-GP-OYS-COC-170424 1700421-01 Tissue 04/24/17 
PG-GP-COC-COC-170424 1700421-02 Tissue 04/24/17 
PG-GP-L TN-COC-170424 1700421-03 Tissue 04/24/17 
PG-WS-OYS-COC-170424 1700421-04 Tissue 04/24/17 
PG-WS-COC-COC-170425 1700421-05 Tissue 04/25/17 
PG-WS-L TN-COC-170424 1700421-06 Tissue 04/24/17 
PG-WS-MAN-COC-170424 1700421-07 Tissue 04/24/17 
PG-SMA3-GEO-COC-170426 1700421-08 Tissue 04/26/17 
PG-SMA3-0U NM-COC-170426 1700421-09 Tissue 04/26/17 
PG-SMA3-0U N H-COC-170426 1700421-10 Tissue 04/26/17 

1 
V:\LOGIN\ANCHOR\PORT GAMBLE\SHELLFISH\38777A2B_AN3.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 Shellfish Monitoring Plan for Port Gamble Bay Cleanup Project 
(May 2015) and a modified outline of the USEPA Contract Laboratory Program National 
Functional Guidelines (CLPNFG) for Superfund Organic Methods Data Review (June 
2008). 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: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D in Selected lon Monitoring (SIM) mode 

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

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

J (Estimated): The compound or 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 compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or 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 compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

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

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

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) 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. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 
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VIII. 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. 

IX. Laboratory Control Samples 

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

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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Port Gamble, Shellfish Monitoring 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 17D0421 

No Sample Data Qualified in this SDG 

Port Gamble, Shellfish Monitoring 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG 17D0421 

No Sample Data Qualified in this SDG 
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LOC #: 38777 A2b 

SOG #: 1700421 
VALIDATION COMPLETENESS WORKSHEET 

Stage 28 
Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 82700-SIM) 

Oate:6~ 
Page:_,L'of 

Reviewer: _ __,__ 
2nd Reviewer: GL 

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

Validation Area 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

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

Client ID 

PG;.GP-OYS-COC-070424 

PG-GP-COC-COC-170424 

PG-GP-L TN-COC-170424 

PG-WS-OYS-COC-170424 

PG-WS-COC-COC-170425 

PG-WS-L TN-COC-170424 

PG-WS-MAN-COC-170424 

PG-SMA3-GEO-COC-170426 

PG-SMA3-DUNM-COC-170426 

PG-SMA3-DUNH-COC-170426 

-J.L =~ ~b:P-- -b:r LJ 
"""r-/..........aoo'" . , 

f! 

Al 

N 

N 

N 

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

L:\Anchor\Port Gamble\Shellfish\38777 A2bW.wpd 1 

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

1700421-01 

1700421-02 

1700421-03 

1700421-04 

1700421-05 

1700421-06 

1700421-07 

1700421-08 

1700421-09 

1700421-10 

/ "" 

SB=Source blank 
OTHER: 

Matrix Date 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/25/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/26/17 

Tissue 04/26/17 

Tissue 04/26/17 



LDC Report# 38777 A4b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port Gamble, Shellfish Monitoring 

LDC Report Date: June 12, 2017 

Parameters: Cadmium 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 1700421 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

PG-GP-OYS-COC-170424 1700421-01 Tissue 04/24/17 
PG-GP-COC-COC-170424 1700421-02 Tissue 04/24/17 
PG-GP-L TN-COC-170424 1700421-03 Tissue 04/24/17 
PG-WS-OYS-COC-170424 1700421-04 Tissue 04/24/17 
PG-WS-COC-COC-170425 1700421-05 Tissue 04/25/17 
PG-WS-L TN-COC-170424 1700421-06 Tissue 04/24/17 
PG-WS-MAN-COC-170424 1700421-07 Tissue 04/24/17 
PG-SMA3-GEO-COC-170426 1700421-08 Tissue 04/26/17 
PG-SMA3-0U NM-COC-170426 1700421-09 Tissue 04/26/17 
PG-SMA3-0U N H-COC-170426 1700421-10 Tissue 04/26/17 
PG-SMA3-GEO-COC-170426MS 1700421-08MS Tissue 04/26/17 
PG-SMA3-GEO-COC-1704260U P 1700421-080UP Tissue 04/26/17 
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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 Shellfish Monitoring Plan for Port Gamble Bay Cleanup Project 
(May 2015) and a modified outline of the USEPA Contract Laboratory Program National 
Functional Guidelines (CLPNFG) for Inorganic Superfund Data Review (January 201 0). 
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: 

Cadmium by Environmental Protection Agency (EPA) SW 846 Method 6010C 

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

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

J (Estimated): The compound or 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 compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or 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 compound or 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. 

All technical holding time requirements were met. 

II. Instrument Calibration 

Initial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

Ill. ICP Interference Check Sample Analysis 

The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 

IV. Laboratory Blanks 

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

Maximum Associated 
Blank 10 Analyte Concentration Samples 

PB {prep blank) Cadmium 0.0030 mg/Kg All samples in SOG 1700421 

ICB/CCB Cadmium 0.0004 mg/L All samples in SOG 1700421 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits. 

VII. Duplicate Sample Analysis 

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

3 
V:\LOGIN\ANCHOR\PORT GAMBLE\SHELLFISH\38777A4B_AN3.DOC 



VIII. Serial Dilution 

Serial dilution was not performed for this SDG. 

IX. Laboratory Control Samples 

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

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

4 
V:\LOGIN\ANCHOR\PORT GAMBLE\SHELLFISH\38777A4B_AN3.DOC 



Port Gamble, Shellfish Monitoring 
Cadmium - Data Qualification Summary - SDG 17D0421 

No Sample Data Qualified in this SDG 

Port Gamble, Shellfish Monitoring 
Cadmium - Laboratory Blank Data Qualification Summary - SDG 17D0421 

No Sample Data Qualified in this SDG 
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LDC #: 38777 A4b 

SDG #: 1700421 
VALIDATION COMPLETENESS WORKSHEET 

Stage 28 
Laboratory: Analytical Resources. Inc. 

METHOD: Cadmium (EPA SW 846 Method 601 OC) 

oate:Ok/or/n 
Page:j_of_( _ 

Reviewer: ,AU/ 
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1..1 

I ~alidatico A[ea I I 
Sample receipt/Technical holding times -fr,.fr· 
Instrument Calibration _,+ 
ICP Interference Check Sample (ICS) Analysis ,ft-
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Sample Result Verification 

()\J~r!:~ll " nf nJ:~tJ:~ 

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

Client ID 
J. 

PG-GP-OYS-COC-·70424 

PG-GP-COC-COC-170424 

PG-GP-L TN-COC-170424 

PG-WS-OYS-COC-170424 

PG-WS-COC-COC-170425 

PG-WS-L TN-COC-170424 

PG-WS-MAN-COC-170424 

PG-SMA3-GEO-COC-170426 

PG-SMA3-DUNM-COC-170426 

PG-SMA3-DUNH-COC-170426 

PG-SMA3-GEO-COC-170426MS 

PG-SMA3-GEO-COC-170426DUP 

,q\X} 

/J 
.A-

-1+ 
IJ 

-It ~cs 
kl 

N 

A-· 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmeots 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

17D0421-01 

17D0421-02 

17D0421-03 

17D0421-04 

17D0421-05 

17D0421-06 

17D0421-07 

17D0421-08 

17D0421-09 

17D0421-10 

17D0421-08MS 

17D0421-08DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/25/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/26/17 

Tissue 04/26/17 

Tissue 04/26/17 

Tissue 04/26/17 

Tissue 04/26/17 

I 

Notes: ____________________________________________________________________________________ ___ 
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LDC #: 38777 A4b 

METHOD: Trace metals (EPA SW 864 Method 60108/6020/7000) 
Samole Concentration units, unless otherwise noted: 

Level 
(mg/L) 

Cd 0.0030 0.015 

Cd 0.0004 0.04 

VALIDATION FINDINGS WORKSHEET 
PB/ICB/CCB QUALIFIED SAMPLES 

20x 

Page:_1_of_1_ 

2~~v~::7~~-=-~..:...:~:....:: (;;:::.----
---=::...."".,...---

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were 
qualified as not detected, "U". 
Note : a -The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element. 

38777A4b.wpd 



LDC Report# 38777 A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port Gamble, Shellfish Monitoring 

LDC Report Date: June 12, 2017 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 1700421 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

PG-GP-OYS-COC-170424 1700421-01 Tissue 04/24/17 
PG-GP-COC-COC-170424 1700421-02 Tissue 04/24/17 
PG-GP-L TN-COC-170424 1700421-03 Tissue 04/24/17 
PG-WS-OYS-COC-170424 1700421-04 Tissue 04/24/17 
PG-WS-COC-COC-170425 1700421-05 Tissue 04/25/17 
PG-WS-L TN-COC-170424 1700421-06 Tissue 04/24/17 
PG-WS-MAN-COC-170424 1700421-07 Tissue 04/24/17 
PG-SMA3-GEO-COC-170426 1700421-08 Tissue 04/26/17 
PG-SMA3-0U N M-COC-170426 1700421-09 Tissue 04/26/17 
PG-SMA3-0UNH-COC-170426 1700421-10 Tissue 04/26/17 
PG-SMA3-GEO-COC-1704260U P 1700421-080UP Tissue 04/26/17 
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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 Shellfish Monitoring Plan for Port Gamble Bay Cleanup Project 
(May 2015) and a modified outline of the USEPA Contract Laboratory Program National 
Functional Guidelines (CLPNFG) for Inorganic Superfund Data Review (January 201 0). 
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 methods: 

Percent Lipids by Bligh and Dyer Method 
Total Solids by Standard Method 2540G 

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 compound or 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 compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or 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 compound or 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 i~ good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

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

Maximum Associated 
Blank ID Analyte Concentration Samples 

PB (prep blank) %Lipids 0.23% All samples in SDG 1700421 

Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Analyte Concentration Concentration 

PG-GP-L TN-COC-170424 %Lipids 0.82 mg/L 0.82U mg/L 

PG-WS-COC-COC-170425 %Lipids 0.9 mg/L 0.9U mg/L 

PG-WS-L TN-COC-170424 %Lipids 0.68 mg/L 0.68U mg/L 

PG-WS-MAN-COC-170424 %Lipids 0.70 mg/L 0.70U mg/L 

PG-SMA3-DUNM-COC-170426 %Lipids 0.46 mg/L 0.46U mg/L 

V. Field Blanks 

No field blanks were identified in this SDG. 
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VI. 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. 

VII. Duplicate Sample Analysis 

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

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were not required by the methods. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

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

Due to laboratory blank contamination, data were qualified as not detected in five 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Port Gamble, Shellfish Monitoring 
Wet Chemistry- Data Qualification Summary- SDG 17D0421 

No Sample Data Qualified in this SDG 

Port Gamble, Shellfish Monitoring 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 17D0421 

Modified Final 
Sample Analyte Concentration AorP 

PG-GP-L TN-COC-170424 %Lipids 0.82U mg/L A 

PG-WS-COC-COC-170425 %Lipids 0.9U mg/L A 

PG-WS-L TN-COC-170424 %Lipids 0.68U mg/L A 

PG-WS-MAN-COC-170424 %Lipids 0.70U mg/L A 

PG-SMA3-DUNM-COC-170426 %Lipids 0.46U mg/L A 
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LDC #: 38777 A6 
SDG #: 1700421 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) Percent Lipids (Bligh & Dyre). Total Solids (SM2540G) 

Date: 0&{05(/l 
Page:_i of_L 

Reviewer: ...,41V 
2nd Reviewer:C =-==-

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

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1t:\ 

I llalidatico A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample resultverification 

(')HQr~ll nf n~t~ 

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

Client 10 

l 
PG-GP-OYS-COC-,70424 

PG-GP-COC-COC'" 170424 

PG-GP-L TN-COC-170424 

PG-WS-OYS-COC-170424 

PG-WS-COC-COC-170425 

PG-WS-L TN-COC-170424 

PG-WS-MAN-COC-170424 

PG-SMA3-GEO-COC-170426 

PG-SMA3-DUNM-COC-170426 

PG-SMA3-DUNH-COC-170426 

PG-SMA3-GEO-COC-170426DUP 

I I 
-/l ,.fr 

tJ 
~ 

glXf 
kl 
1J 

..Jt 
kl 
tJ 
N 

-A--· 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmeots 

D = Duplicate 
TB = Trip blank 
EB =Equipment blank 

LabiD 

17D0421-01 

17D0421-02 

17D0421-03 

17D0421-04 

17D0421-05 

17D0421-06 

17D0421-07 

17D0421-08 

17D0421-09 

17D0421-10 

17D0421-08DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/25/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/26/17 

Tissue 04/26/17 

Tissue 04/26/17 

Tissue 04/26/17 

I 

I 

Notes: _____________________________________________________________________________________________ _______ 
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LDC #: 2R777fti; VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

S;:~mniA ID ... 

Page:_1_of_1_ 
Reviewer: =z'f/1L 

2nd reviewer: ~ 

/-)/0 pH ros c1 F No3 N02 so4 o-Po4 Alk eN NH3 TKN roc ere+ c1o4 Gn ~oiofs) (iS) 
"'- / '---""" 
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METHOD:Inorganics, Method See Cover 

%lipids 0.23 1.15 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Associated Samoles: All 

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 Report# 38777A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port Gamble, Shellfish Monitoring 

LDC Report Date: June 13, 2017 

Parameters: Polychlorinated Oioxins/Oibenzofurans 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 1700421 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

PG-GP-OYS-COC-170424 1700421-01 Tissue 04/24/17 
PG-GP-COC-COC-170424 1700421-02 Tissue 04/24/17 
PG-GP-L TN-COC-170424 1700421-03 Tissue 04/24/17 
PG-WS-OYS-COC-170424 1700421-04 Tissue 04/24/17 
PG-WS-COC-COC-170425 1700421-05 Tissue 04/25/17 
PG-WS-L TN-COC-170424 1700421-06 Tissue 04/24/17 
PG-WS-MAN-COC-170424 1700421-07 Tissue 04/24/17 
PG-SMA3-GEO-COC-170426 1700421-08 Tissue 04/26/17 
PG-SMA3-0U N M-COC-170426 1700421-09 Tissue 04/26/17 
PG-SMA3-0UNH-COC-170426 1700421-10 Tissue 04/26/17 
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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 Shellfish Monitoring Plan for Port Gamble Bay Cleanup Project 
(May 2015) and the USEPA Contract Laboratory Program (CLP) National Functional 
Guidelines for Chlorinated Dibenzo-p-Dioxins (COOs) and Chlorinated Dibenzofurans 
(CDFs) Data Review (September 2011 ). Where specific guidance was not available, the 
data has been evaluated in a conservative manner consistent with industry standards 
using professional experience. 

The analyses were performed by the following method: 

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

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

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

J (Estimated): The compound or 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 compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or 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 compound or 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 compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

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

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

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

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

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

Ill. Initial Calibration and Initial Calibration Verification 

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

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds. 

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

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for unlabeled compounds and less than or equal to 30.0o/o 
for 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 unlabeled 
compounds and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within method and 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 Compound Concentration Samples 

BFE0233-BLK1 05/09/17 2,3,7,8-TCDF 0.0544 ng/Kg All samples in SDG 1700421 
2,3,7,8-TCDD 0.299 ng/Kg 
1 ,2,3,7,8-PeCDF 0.100 ng/Kg 
1 ,2,3, 7,8-PeCDD 0.0474 ng/Kg 
1 ,2,3,4, 7 ,8-HxCDF 0.0839 ng/Kg 
1 ,2,3,6,7,8-HxCDF 0.0511 ng/Kg 
2,3,4,6, 7 ,8-HxCDF 0.0524 ng/Kg 
1 ,2,3,7,8,9-HxCDF 0.142 ng/Kg 
1 ,2,3,4,7,8-HxCDD 0.0686 ng/Kg 
1 ,2,3,6,7,8-HxCDD 0.0861 ng/Kg 
1 ,2,3,4,6,7,8-HpCDF 0.120 ng/Kg 
1 ,2,3,4,7,8,9-HpCDF 0.104 ng/Kg 
1 ,2,3,4,6,7,8-HpCDD 0.224 ng/Kg 
OCDF 0.301 ng/Kg 
OCDD 1.82 ng/Kg 
Total TCDF 0.0932 ng/Kg 
Total TCDD 0.263 ng/Kg 
Total PeCDF 0.100 ng/Kg 
Total PeCDD 0.0474 ng/Kg 
Total HxCDF 0.329 ng/Kg 
Total HxCDD 0.155 ng/Kg 
Total HpCDF 0.262 ng/Kg 
Total HpCDD 0.722 ng/Kg 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X blank contaminants) than the concentrations found in the associated laboratory 
blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

PG-GP-OYS-COC-170424 1 ,2,3, 7,8-PeCDF 0.280 ng/Kg 0.280U ng/Kg 
1 ,2,3,4,7,8-HxCDF 0.322 ng/Kg 0.322U ng/Kg 
1 ,2,3,7,8,9-HxCDF 0.582 ng/Kg 0.582U ng/Kg 

PG-GP-COC-COC-170424 2,3,7,8-TCDD 0.277 ng/Kg 0.277U ng/Kg 
1 ,2,3,7,8-PeCDF 0.226 ng/Kg 0.226U ng/Kg 
1 ,2,3,7,8-PeCDD 0.135 ng/Kg 0.135U ng/Kg 
1 ,2,3,4,7,8-HxCDF 0.147 ng/Kg 0.147U ng/Kg 
1 ,2,3,6,7,8-HxCDF 0.180 ng/Kg 0.180U ng/Kg 
2,3,4,6,7,8-HxCDF 0.139 ng/Kg 0.139U ng/Kg 
1 ,2,3,7,8,9-HxCDF 0.144 ng/Kg 0.144U ng/Kg 
1 ,2,3,4,7,8-HxCDD 0.153 ng/Kg 0.153U ng/Kg 
1 ,2,3,6,7,8-HxCDD 0.161 ng/Kg 0.161U ng/Kg 
1 ,2,3,4,6;7,8-HpCDF 0.415 ng/Kg 0.415U ng/Kg 
1 ,2,3,4,6,7,8-HpCDD 1.09 ng/Kg 1.09U ng/Kg 
OCDF 0.634 ng/Kg 0.634U ng/Kg 
Total TCDD 0.277 ng/Kg 0.277J ng/Kg 
Total PeCDF 0.319 ng/Kg 0.319J ng/Kg 
Total PeCDD 0.135 ng/Kg 0.135J ng/Kg 
Total HxCDF 0.866 ng/Kg 0.866J ng/Kg 
Total HpCDF 0.834 ng/Kg 0.834J ng/Kg 
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Reported Modified Final 
Sample Compound Concentration Concentration 

PG-GP-L TN-COC-170424 1 ,2,3, 7,8-PeCDF 0.069 ng/Kg 0.069U ng/Kg 
1 ,2,3,6,7,8-HxCDF 0.081 ng/Kg 0.081 U ng/Kg 
2,3,4,6,7,8-HxCDF 0.092 ng/Kg 0.092U ng/Kg 
1 ,2,3,7,8,9-HxCDF 0.117 ng/Kg 0.117U ng/Kg 
1 ,2,3,4,6, 7,8-HpCDF 0.170 ng/Kg 0.170U ng/Kg 
1 ,2,3,4,7,8,9-HpCDF 0.041 ng/Kg 0.041 U ng/Kg 
1 ,2,3,4,6,7,8-HpCDD 0.601 ng/Kg 0.601 U ng/Kg 
OCDF 0.452 ng/Kg 0.452U ng/Kg 
OCDD 4.78 ng/Kg 4.78U ng/Kg 
Total PeCDF 0.143 ng/Kg 0.143J ng/Kg 
Total HxCDF 0.290 ng/Kg 0.290J ng/Kg 
Total HxCDD 0.232 ng/Kg 0.232J ng/Kg 
Total HpCDF 0.378 ng/Kg 0.378J ng/Kg 
Total HpCDD 2.10 ng/Kg 2.10J ng/Kg 

PG-WS-OYS-COC-170424 2,3,7,8-TCDD 0.234 ng/Kg 0.234U ng/Kg 
1 ,2,3,4,6,7,8-HpCDD 0.252 ng/Kg 0.252U ng/Kg 
OCDD 1.48 ng/Kg 1.48U ng/Kg 
Total HxCDF 0.137 ng/Kg 0.137 J ng/Kg 
Total HxCDD 0.269 ng/Kg 0.269J ng/Kg 
Total HpCDD 1.11 ng/Kg 1.11J ng/Kg 

PG-WS-COC-COC-170425 1 ,2,3,4,7,8-HxCDF 0.090 ng/Kg 0.090U ng/Kg 
1 ,2,3,4,6,7,8-HpCDF 0.200 ng/Kg 0.200U ng/Kg 
1 ,2,3,4,6,7,8-HpCDD 0.715 ng/Kg 0.715U ng/Kg 
OCDF 0.527 ng/Kg 0.527U ng/Kg 
OCDD 4.86 ng/Kg 4.86U ng/Kg 
Total HxCDF 0.090 ng/Kg 0.090J ng/Kg 
Total HxCDD 0.158 ng/Kg 0.158J ng/Kg 
Total HpCDF 0.200 ng/Kg 0.200J ng/Kg 
Total HpCDD 2.74 ng/Kg 2.74J ng/Kg 

PG-WS-L TN-COC-170424 1 ,2,3,7,8,9-HxCDF 0.077 ng/Kg 0.077U ng/Kg 
1 ,2,3,4,6,7,8-HpCDF 0.054 ng/Kg 0.054U ng/Kg 
1 ,2,3,4,6,7,8-HpCDD 0.269 ng/Kg 0.269U ng/Kg 
OCDD 1.83 ng/Kg 1.83U ng/Kg 
Total TCDD 0.070 ng/Kg 0.070J ng/Kg 
Total HxCDF 0.116 ng/Kg 0.116J ng/Kg 
Total HpCDF 0.054 ng/Kg 0.054J ng/Kg 
Total HpCDD 0.847 ng/Kg 0.847J ng/Kg 

PG-WS-MAN-COC-170424 1 ,2,3,7,8,9-HxCDF 0.113 ng/Kg 0.113U ng/Kg 
1 ,2,3,4,6,7,8-HpCDF 0.054 ng/Kg 0.054U ng/Kg 
1 ,2,3,4,6,7,8-HpCDD 0.184 ng/Kg 0.184U ng/Kg 
OCDD 2.48 ng/Kg 2.48U ng/Kg 
Total HxCDF 0.113 ng/Kg 0.113J ng/Kg 
Total HpCDF 0.054 ng/Kg 0.054J ng/Kg 
Total HpCDD 1.24 ng/Kg 1.24J ng/Kg 
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Reported Modified Final 
Sample Compound Concentration Concentration 

PG-SMA3-GEO-COC-170426 2,3,7,8-TCDF 0.180 ng/Kg 0.180U ng/Kg 
1 ,2,3,7,8-PeCDD 0.077 ng/Kg 0.077U ng/Kg 
1 ,2,3,4,7,8-HxCDF 0.062 ng/Kg 0.062U ng/Kg 
1 ,2,3,6, 7,8-HxCDD 0.117 ng/Kg 0.117U ng/Kg 
1 ,2,3,4,6,7,8-HpCDF 0.169 ng/Kg 0.169U ng/Kg 
1 ,2,3,4,6,7,8-HpCDD 0.565 ng/Kg 0.565U ng/Kg 
OCDF 0.417 ng/Kg 0.417U ng/Kg 
OCDD 5.01 ng/Kg 5.01U ng/Kg 
Total TCDF 0.430 ng/Kg 0.430J ng/Kg 
Total TCDD 0.093 ng/Kg 0.093J ng/Kg 
Total PeCDF 0.124 ng/Kg 0.124J ng/Kg 
Total PeCDD 0.077 ng/Kg 0.077J ng/Kg 
Total HxCDF 0.120 ng/Kg 0.120J ng/Kg 
Total HxCDD 0.672 ng/Kg 0.672J ng/Kg 
Total HpCDF 0.275 ng/Kg 0.275J ng/Kg 
Total HpCDD 2.44 ng/Kg 2.44J ng/Kg 

PG-SMA3-DUNM-COC-170426 2,3,7,8-TCDF 0.042 ng/Kg 0.042U ng/Kg 
1 ,2,3,7,8,9-HxCDF 0.097 ng/Kg 0.097U ng/Kg 
1 ,2,3,4,6,7,8-HpCDD 0.267 ng/Kg 0.267U ng/Kg 
OCDF 0.345 ng/Kg 0.345U ng/Kg 
OCDD 1.94 ng/Kg 1.94U ng/Kg 
Total TCDF 0.042 ng/Kg 0.042J ng/Kg 
Total HxCDF 0.097 ng/Kg 0.097 J ng/Kg 
Total HpCDD 0.805 ng/Kg 0.805J ng/Kg 

PG-SMA3-DUNH-COC-170426 2,3,7,8-TCDD 0.369 ng/Kg 0.369U ng/Kg 
1 ,2,3,7,8-PeCDF 0.396 ng/Kg 0.396U ng/Kg 
1 ,2,3,4,7,8-HxCDF 0.416 ng/Kg 0.416U ng/Kg 
1 ,2,3,6, 7,8-HxCDF 0.227 ng/Kg 0.227U ng/Kg 
2,3,4,6,7,8-HxCDF 0.204 ng/Kg 0.204U ng/Kg 
OCDF 0.154 ng/Kg 0.154U ng/Kg 
OCDD 2.01 ng/Kg 2.01U ng/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Internal Standards 

All internal standard recoveries (%R) were within QC limits with the following 
exceptions: 

Internal Affected 
Sample Standards %R (Limits) Compound Flag AorP 

PG-WS-MAN-COC-170424 13C-2,3,4,6, 7,8-HxCDF 27.7 (28-136) 2,3,4,6,7,8-HxCDF J (all detects) p 
13C-1 ,2,3,7,8,9-HxCDF 25.7 (29-147) 1 ,2,3, 7,8,9-HxCDF UJ (all non-detects) 
13C-1 ,2,3,4,7,8-HxCDD 31.0 (32-141) 1 ,2,3,4, 7 ,8-HxCDD 
13C-1 ,2,3,4,6, 7,8-HpCDF 26.5 (28-143) 1 ,2,3,4,6, 7,8-HpCDF 
13C-1 ,2,3,4,7,8,9-HpCDF 24.5 (26-138) 1 ,2,3,4,7,8,9-HpCDF 

Total HxCDF 
Total HpCDF 

PG-SMA3-DUNM-COC-170426 13C-1 ,2,3,7,8,9-HxCDF 28.2 (29-147) 1 ,2,3,7,8,9-HxCDF J (all detects) p 
12C-1 ,2,3,4,6,7,8-HpCDF 27.4 (28-143) 1 ,2,3,4,6,7,8-HpCDF UJ (all non-detects) 

Total HxCDF 
Total HpCDF 

XI. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG 1700421 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC) 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

Due to internal standards 0/oR and results reported by the laboratory as EMPCs, data 
were qualified as estimated in ten samples. 

Due to laboratory blank contamination, data were qualified as not detected or estimated 
in ten samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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Port Gamble, Shellfish Monitoring 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 
17D0421 

I SamEie I Compound I Flaa I AorP I Reason I 
PG-WS-MAN-COC-170424 2,3,4,6,7,8-HxCDF J (all detects) p Internal standards (%R) 

1,2,3,7,8,9-HxCDF UJ (all non-detects) 
1,2,3,4,7,8-HxCDD 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
Total HxCDF 
Total HpCDF 

PG-SMA3-DUNM-COC-170426 1,2,3,7,8,9-HxCDF J (all detects) p Internal standards (%R) 
1,2,3,4,6,7,8-HpCDF UJ (all non-detects) 
Total HxCDF 
Total HpCDF 

PG-GP-OYS-COC-170424 All compounds reported as J (all detects) A Compound quantitation 
PG-GP-COC-COC-170424 estimated maximum (EMPC) 
PG-GP-L TN-COC-170424 possible concentration 
PG-WS-OYS-COC-170424 (EMPC) 
PG-WS-COC-COC-170425 
PG-WS-L TN-COC-170424 
PG-WS-MAN-COC-170424 
PG-SMA3-GEO-COC-170426 
PG-SMA3-DUNM-COC-170426 
PG-SMA3-DUNH-COC-170426 

Port Gamble, Shellfish Monitoring 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 17D0421 

Modified Final 
Sample Compound Concentration A orP 

PG-GP-OYS-COC-170424 1,2,3,7,8-PeCDF 0.280U ng/Kg A 
1,2,3,4,7,8-HxCDF 0.322U ng/Kg 
1,2,3,7,8,9-HxCDF 0.582U ng/Kg 

PG-GP-COC-COC-170424 2,3,7,8-TCDD 0.277U ng/Kg A 
1,2,3,7,8-PeCDF 0.226U ng/Kg 
1,2,3,7,8-PeCDD 0.135U ng/Kg 
1,2,3,4,7,8-HxCDF 0.147U ng/Kg 
1,2,3,6,7,8-HxCDF 0.180U ng/Kg 
2,3,4,6,7,8-HxCDF . 0.139U ng/Kg 
1,2,3,7,8,9-HxCDF 0.144U ng/Kg 
1,2,3,4,7,8-HxCDD 0.153U ng/Kg 
1,2,3,6,7,8-HxCDD 0.161U ng/Kg 
1,2,3,4,6,7,8-HpCDF 0.415U ng/Kg 
1,2,3,4,6,7,8-HpCDD 1.09U ng/Kg 
OCDF 0.634U ng/Kg 
Total TCDD 0.277J ng/Kg 
Total PeCDF 0.319J ng/Kg 
Total PeCDD 0.135J ng/Kg 
Total HxCDF 0.866J ng/Kg 
Total HpCDF 0.834J ng/Kg 
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Modified Final 
Sample Compound Concentration AorP 

PG-GP-L TN-COC-170424 1,2,3,7,8-PeCDF 0.069U ng/Kg A 
1,2,3,6,7,8-HxCDF 0.081 U ng/Kg 
2,3,4,6,7,8-HxCDF 0.092U ng/Kg 
1,2,3,7,8,9-HxCDF 0.117U ng/Kg 
1,2,3,4,6,7,8-HpCDF 0.170U ng/Kg 
1,2,3,4,7,8,9-HpCDF 0.041 U ng/Kg 
1,2,3,4,6,7,8-HpCDD 0.601 U ng/Kg 
OCDF 0.452U ng/Kg 
OCDD 4.78U ng/Kg 
Total PeCDF 0.143J ng/Kg 
Total HxCDF 0.290J ng/Kg 
Total HxCDD 0.232J ng/Kg 
Total HpCDF 0.378J ng/Kg 
Total HpCDD 2.10J ng/Kg 

PG-WS-OYS-COC-170424 2,3,7,8-TCDD 0.234U ng/Kg A 
1,2,3,4,6,7,8-HpCDD 0.252U ng/Kg 
OCDD 1.48U ng/Kg 
Total HxCDF 0.137J ng/Kg 
Total HxCDD 0.269J ng/Kg 
Total HpCDD 1.11J ng/Kg 

PG-WS-COC-COC-170425 1,2,3,4,7,8-HxCDF 0.090U ng/Kg A 
1,2,3,4,6,7,8-HpCDF 0.200U ng/Kg 
1,2,3,4,6,7,8-HpCDD 0.715U ng/Kg 
OCDF 0.527U ng/Kg 
OCDD 4.86U ng/Kg 
Total HxCDF 0. 090J ng/Kg 
Total HxCDD 0.158J ng/Kg 
Total HpCDF 0.200J ng/Kg 
Total HpCDD 2.74J ng/Kg 

PG-WS-L TN-COC-170424 1,2,3,7,8,9-HxCDF 0.077U ng/Kg A 
1,2,3,4,6,7,8-HpCDF 0.054U ng/Kg 
1,2,3,4,6,7,8-HpCDD 0.269U ng/Kg 
OCDD 1.83U ng/Kg 
Total TCDD 0.070J ng/Kg 
Total HxCDF 0.116J ng/Kg 
Total HpCDF 0.054J ng/Kg 
Total HpCDD 0.847J ng/Kg 

PG-WS-MAN-COC-170424 1,2,3,7,8,9-HxCDF 0.113U ng/Kg A 
1,2,3,4,6,7,8-HpCDF 0.054U ng/Kg 
1,2,3,4,6,7,8-HpCDD 0.184U ng/Kg 
OCDD 2.48U ng/Kg 
Total HxCDF 0.113J ng/Kg 
Total HpCDF 0.054J ng/Kg 
Total HpCDD 1.24J ng/Kg 

10 
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Modified Final 
Sample Compound Concentration AorP 

PG-SMA3-GEO-COC-170426 2,3,7,8-TCDF 0.180U ng/Kg A 
1 ,2,3, 7,8-PeCDD 0.077U ng/Kg 
1 ,2,3,4,7,8-HxCDF 0.062U ng/Kg 
1 ,2,3,6,7,8-HxCDD 0.117U ng/Kg 
1 ,2,3,4,6, 7 ,8-HpCDF 0.169U ng/Kg 
1 ,2,3,4,6, 7 ,8-HpCDD 0.565U ng/Kg 
OCDF 0.417U ng/Kg 
OCDD 5.01U ng/Kg 
Total TCDF 0.430J ng/Kg 
Total TCDD 0.093J ng/Kg 
Total PeCDF 0.124J ng/Kg 
Total PeCDD 0.077 J ng/Kg 
Total HxCDF 0.120J ng/Kg 
Total HxCDD 0.672J ng/Kg 
Total HpCDF 0.275J ng/Kg 
Total HpCDD 2.44J ng/Kg 

PG-SMA3-DUNM-COC-170426 2,3,7,8-TCDF 0.042U ng/Kg A 
1 ,2,3,7,8,9-HxCDF 0.097U ng/Kg 
1 ,2,3,4,6, 7,8-HpCDD 0.267U ng/Kg 
OCDF 0.345U ng/Kg 
OCDD 1.94U ng/Kg 
Total TCDF 0.042J ng/Kg 
Total HxCDF 0.097J ng/Kg 
Total HpCDD 0.805J ng/Kg 

PG-SMA3-DUNH-COC-170426 2,3,7,8-TCDD 0.369U ng/Kg A 
1,2,3,7,8-PeCDF 0.396U ng/Kg 
1 ,2,3,4, 7 ,8-HxCDF 0.416U ng/Kg 
1 ,2,3,6,7,8-HxCDF 0.227U ng/Kg 
2,3,4,6, 7 ,8-HxCDF 0.204U ng/Kg 
OCDF 0.154U ng/Kg 
OCDD 2.01U ng/Kg 

11 
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LDC #: 38777 A21 

SDG #: 1700421 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

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

Date:647 
Page:--.Lof..,L_ 

Reviewer:--9::::=--
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I llalidatioD A[ea I I Comments 

Sample receipt/Technical holding times ~._ 

HRGC/HRMS Instrument performance check -i~ 

Initial calibration/ICV kd\, .,t- ~.:5L!>~2~ ;c::;W-:s ~/~4. 
~ L, 5n ~ '-i _, / / 

Continuing calibration ~c 

Laboratory Blanks ~I 

Field blanks 1\ 
Matrix spike/Matrix spike duplicates ~ e7 
Laboratory control samples <::/l..l ~C!-5 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Taroet compound identification 

System performance 

Overall assessment of data 

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

Client ID 

PG-GP-OYS-COC-070424 

PG-GP-COC-COC-170424 

PG-GP-L TN-COC-170424 

PG-WS-OYS-COC-170424 

PG-WS-COC-COC-170425 

PG-WS-L TN-COC-170424 

PG-WS"-MAN-COC-170424 

PG-SMA3-GEO-COC-170426 

PG-SMA3-DUNM-COC-170426 

PG-SMA3-DUNH-COC-170426 

ert=t'J~~3- !:?4-=-1 
I 

"-
~I 
~· .All 

N 

N 

<k-
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Anchor\Port Gamble\Shellfish\38777 A21 W.wpd 1 

~~~c 4L~tlf> --s~~/A-
I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

1700421-01 

1700421-02 

1700421-03 

1700421-04 

1700421-05 

1700421-06 

1700421-07 

1700421-08 

1700421-09 

1700421-10 

/ 

SB=Source blank 
OTHER: 

Matrix Date 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/25/17 

Tissue 04/24/17 

Tissue 04/24/17 

Tissue 04/26/17 

Tissue 04/26/17 

Tissue 04/26/17 

-

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans fFPA _t;;t;\f'd A:tl:R PtAAtialr "' A9Qm 

~~ 

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 

COMPNDL.21 C 



LDC #: 38777 A21 VALIDATION FINDINGS WORKSHEET 
Blanks 

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

Blank extraction date: 5/9/17 Blank analysis date: 5/22/17 
t,;onc. umts: ngtK~ Associated samples: All qual u and J for totals 
1

1 Compound 11 Blank ID II Sample Identification 

Page:_Lof_L 

Reviewer: q_____ 
2nd Reviewer: ~ -..... 

~, ~;:~I'R BEFD233-BI K1 sx 1 2 3 4 5 6 1 8 g 1 a -:~:,0:~~~{/1?Y''II II I I I I I I I I I I I 

H 0.0544* 0.272 0.180 0.042 

A 0.299* 1.495 0.277 0.234 0.369 

I · 0.1 00* 0.5 0.280 0.226 0.069 0.396 

B 0.0474 0.237 0.135 0.077 

K 0.0839* 0.4195 0.322 0.147 0.090 0.062 0.416 

L 0.0511 0.2555 0.180 0.081 0.227 

M 0.0524* 0.262 0.139 0.092 0.204 

N 0.142* 0.71 0.582 0.144 0.117 0.077 0.113 0.097 

c 0.0686* 0.343 0.153 

D 0.0861* 0.4305 0.161 0.117 

0 0.120 0.6 0.415 0.170 0.200 0.054 0.054 0.169 

p 0.104* 0.52 0.041 

F 0.224 1.12 1.09 0.601 0.252 0. 715 0.269 0.184 0.565 0.267 

Q 0.301 1.505 0.634 0.452 0.527 0.417 0.345 0.154 

G 1.82 9.1 4.78 1.48 4.86 1.83 2.48 5.01 1.94 2.01 

v 0.0932 0.466 0.430J 0.042J 

R 0.263 1.315 0.277 J 0.070J 0.093J 

w 0.100 0.5 0.319J 0.143J 0.124J 

s 0.0474 0.237 0.135J 0.077J 

X 0.329 1.645 0.866J 0.290J 0.137 J 0.090J 0.116J 0.113J 0.120J 0.097 J 

T 0.155 0. 775 0.232J 0.269J 0.158J 0.672J 

y 0.262 1.31 0.834J 0.378J 0.200J 0.054J 0.054J 0.275J 

II 0722 3R1 ?10.1 111.1 ?7.4.1 08.47.1 1?.4.1 ?A.A..l 080&\.1 
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LDC #: a:87'!7tr>/ VALIDATION FINDINGS WORKSHEET 
Internal Standards 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA S\01 046 Method srset-/.6/~~ j 
Please see aualifications below for all auestions answered "N". Not aoolicable auestions are identified as "N/A" 
~I /INV 1'1/r\ r\1 t; Clll IIILt::IIICll ;:)LCliiUCll U I t::vVVt:o:llt;;:) VVt::l t; VVILIIIII LIIC "'tV- I vv YO viiLCIIc:l r 

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

# Date Lab ID/Reference Internal Standard %Recovery (Limit: 40-135%) 

7 13 c: -M ~7.7 (-< '8 -/-3-6 ) 
I /~c.-N =>o-.7 ( .:2.'r-/~7> 

L3~- c a/. o <3~-1-4-1> 
/3c_- _C) ~~.> ( cQ 8 -1_.,..3 ) 
J=3c-P ;;;.-¥. $ ( ~-/--3& . 

( ) 

q !BC-N ~8.~ <~'?-147 ) 
I ;-a c-o .=<7-4 ( &l8-143> 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Dl Internal Standards I Check Standard Used 101 Recove!1 Standards 
LO 

K. "P\ -L - ~-1 .£.~.4-1 t;~ 

R 13r.-? ~ 7 R--u(nn I 13f"~v~nn 
r. 13r._1 ? ~/R_p,.r.nF M --
n 13r._1-~ 7 R-P,.r.nn N 

I= 13r.../? ~ F\ 7 R-l-lvr.nF () 

F 1-;f._1 ? ~ F\ 7 R-l-lvr.nn p 

~ /13r._1 ? ~ A. F\ 7 R-l-lnr.nF () 

wl 13r.-1 ? ~A. F\ 7 R-l-lnr.nn R 
L 

T 

V:\Validation Worksheets\Dioxin90\INTST90.21 

Page:_j_ot_i_ 
Reviewer: q:.~.___-~ 

2nd Reviewer: ~ 

I 

Qualifications 

~-/U~LP ~r~~ 
Jt-

/ J/ " 

'I 

/ 
JV 

~M--t LP rk~~ -n-
/ v 

-~~ /'1 

~ d_::s.t? ~J/x;y) 
11 / ~ 

I Check Standard Used I 



EDD POPULATION COMPLETENESS WORKSHEET DateJJLS 
Anchor Page:_l_of~ 

The LDC job number listed above was entered by "f>~ . 
2"dRe~er: 

EDD Process YIN Initial Comments/ Action 

I. EDD 

la. - All methods resent? 

lb. -All s 

Ic. -All 

II. 

II a. 

III. Reasonableness Checks 

lila. - Do all ualified ND results have ND 

IIIb. -Do all ualified detect results have detect J)? 

III c. - If reason codes are used, do all qualified results have reason 

code field and vice versa? 

III d. -Do blank concentrations in report match EDD, where data 

~ was ualified due to blank? 

Ill e. -Is the detect flag set to "N" for all "U" qualified blank 

~ results? 

Ill f. -Were there multiple results due to dilutions/reanalysis? If so, Nj~ 
were results qualified appropriately? 

Ill g. -Are all results marked reportable "Yes" unless rejected for 

~ overall assessment in the data validation report? 

IIIh. -Are there any lab "R" qualified data? I Are the entry columns Wff\ blank for these results? 

llli. -Are there any discrepancies between the data packet and the 

~ EDD? 

Notes: _________ *~s~e~e~d~is~cDre~p~agnc~y~s~h~e~etL--------------------------------------------------------------------------------------

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor Environmental, LLC June 15, 2017
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Cindy Fields

SUBJECT: Port Gamble, Shellfish Monitoring, Data Validation

Dear Ms. Fields,

Enclosed are the final validation reports for the fractions listed below. This SDG was
received on May 25, 2017. Attachment 1 is a summary of the samples that were reviewed for
each analysis.

LDC Project #38780:

SDG # Fraction

17E0012 Polynuclear Aromatic Hydrocarbons, Cadmium, Wet Chemistry,
Polychlorinated Dioxins/Dibenzofurans

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

! Shellfish Monitoring Plan for Port Gamble Bay Cleanup Project, May 2015

! USEPA, Contract Laboratory Program National Functional Guidelines for
Superfund Organic Methods Data Review, June 2008

! USEPA, Contract Laboratory Program National Functional Guidelines for
Inorganic Superfund Data Review, January 2010

! USEPA, Contract Laboratory Program National Functional Guidelines for
Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans, Data Review,
September 2011

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update
1, July 1992; update IIA, August 1993; update II, September 1994; update IIB,
January 1995; update III, December 1996; update IIIA, April 1998; IIIB,
November 2004; update IV, February 2007, update V, July 2014

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

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port Gamble\Shellfish\38780ST.wpd

922 pages-SF Attachment 1

 EDD Stage 2B LDC #38780 (Anchor Environmental-Seattle WA / Port Gamble, Shellfish Monitoring)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

PAHs
(8270D
-SIM)

Cd
(6010C)

Dioxins
(1613B)

%
Lipids
(BD)

%
Solids

(2540G)

  Matrix: Water/Soil/Tissue W T W T W T W T W T W S W S W S W S W S W S W S W S W S W S W S W S

A 17E0012 05/25/17 06/16/17 0 6 0 6 0 6 0 6 0 6

Total T/CR 0 6 0 6 0 6 0 6 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor Environmental, LLC June 26, 2017
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Cindy Fields

SUBJECT: Port Gamble, Shellfish Monitoring, Data Validation

Dear Ms. Fields,

Enclosed is the final validation report for the fraction listed below. This SDG was received on
June 23, 2017. Attachment 1 is a summary of the samples that were reviewed for  analysis.

LDC Project #38928:

SDG # Fraction

B795167 Polychlorinated Biphenyls as Congeners

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

! Shellfish Monitoring Plan for Port Gamble Bay Cleanup Project, May 2015

! USEPA, Contract Laboratory Program National Functional Guidelines for
Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans, Data Review,
September 2011

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

Sincerely,

Christina Rink
Project Manager/Chemist



Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port Gamble\Shellfish\38928ST.wpd
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 EDD Stage 2B LDC #38928 (Anchor Environmental-Seattle WA / Port Gamble Bay, Shellfish Monitoring)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

PCB 
Cong.

(1668A)

  Matrix: Water/Soil/Tissue W T W T W T W T W T W S W S W S W S W S W S W S W S W S W S W S W S

A B795167 06/23/17 06/26/17 0 16

Total J/CR 0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16























































 

 

 

  

Appendix B  
Revised Final Design Memorandum – 
SMA-2 Dredge Plan Modifications  



720 Olive Way, Suite 1900 
Seattle, Washington  98101 

Phone 206.287.9130 
Fax 206.287.9131 

www.anchorqea.com 

 
 

 

DRAFT  M E M O R A N D U M 
To: Arthur Kapell, Washington State Department 

of Ecology 
Date: October 17, 2016 

From: John Laplante, P.E., Anchor QEA Project: 160388-01.01 T02 
 
 
 

Cc: Linda Berry-Maraist, PR/OPG 
Clay Patmont, Anchor QEA 

 
 

 

Re: Revised Final Design Memorandum  
SMA-2 Dredge Plan Modifications 
Port Gamble Bay Cleanup Project 

 
This memorandum summarizes engineering evaluations supporting design refinements of 
dredge prisms and scour aprons in Sediment Management Area 2 (SMA-2) for the Port 
Gamble Bay Cleanup Project (Project).  The engineering evaluations discussed herein include 
geotechnical assessment of slope stability, as well as contingency measures that will be used 
in the event that additional wood waste is encountered after the planned dredge cut 
elevations are reached.  The design revisions presented in this memorandum reflect feedback 
from and discussions with the Washington Department of Ecology (Ecology) on the various 
options for revising the dredge design in this area, and incorporate final revisions based on 
comments provided by Ecology on our October 3, 2016 memorandum. 
 

BACKGROUND 
As discussed in our June 13, 2016, memorandum (Anchor QEA 2016), the SMA-2 dredge 
prism has been refined to optimize wood waste removal in this area, incorporating the results 
of jet probing conducted in the spring of 2016 to more accurately delineate the extent of 
wood waste in this area.   
 
Over the course of spring and summer 2016, Anchor QEA prepared several alternatives for 
refining the dredge prism.  Based on discussions with Ecology, the final design combines 
elements of these alternatives with the intent to balance habitat and slope stability.  The final 
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selected design is presented in this memorandum.  Accordingly, this memorandum updates 
and supersedes all prior design memoranda on the same subject. 
 
The final dredge prism presented herein is based on the refined contact elevation between 
wood waste and underlying native sediments along the northern portion of SMA-2, which 
requires steeper dredge cut slopes than those described in the Engineering Design Report 
(EDR) for the Project (Anchor QEA 2015).  The following discussion describes both the 
geotechnical evaluations that were conducted to confirm the protectiveness of the revised 
design, as well as contingency measures for managing unexpected deposits of wood waste 
that could be encountered below the planned dredge surface.  
 

GEOTECHNICAL ENGINEERING EVALUATION METHODS 

Consistent with the EDR methodology, slope stability of the revised dredge prism was 
evaluated using limit equilibrium methods (LEM) with the software package Slide 7.0 
(Rocscience).  As was done for the EDR dredge prism, conservative model input parameters 
were used to evaluate the revised dredge prism to compute the factor of safety (FOS) against 
sliding.  A FOS less than 1 implies that there is potential movement of the constructed side 
slope. 
 
The LEM evaluation considered both long-term static factors of safety, as well as factors of 
safety during a design-level earthquake (seismic evaluation).  In addition to calculating 
seismic factors of safety, potential slope deformations during an earthquake were assessed 
using a simplified sliding block model as first proposed by Newmark (1965) for estimating 
seismic slope performance, consistent with similar evaluations presented in the EDR.  The 
LEM model was used to compute a “yield acceleration” for the various slope transects, and 
this yield acceleration was compared to the seismic acceleration during the 475-year 
earthquake to estimate deformation, as described and using the methods presented in the 
EDR. 
 

Slope Stability Evaluation Results 

The final design uses dredge cut side slopes of 2 horizontal to 1 vertical (2H:1V) and 2.5H:1V, 
depending on location.  Where the steeper 2H:1V dredge cuts are used, the slope will be 



Arthur Kapell 
October 17, 2016 

Page 3 

  
 

backfilled using angular gravel with a 1-foot thick rounded substrate habitat overlay, to a 
final slope configuration no steeper than 2.5H:1V.  Figure 1 presents a plan view of the final 
dredge prism design, and Figure 2 through Figure 10 presents cross sections for Transects 1 
through 9.  The final design slopes would require removal of some of the intertidal cap 
constructed during Season 1, and might also require removing some clean material beneath 
the wood waste contact.  Table 1 summarizes the LEM factors of safety associated with this 
design.  Based on the results presented in Table 1, the final SMA-2 design refinement meets 
appropriate factors of safety and tolerable seismic deformations that are consistent with 
design presented in the approved EDR.  Deformations predicted for these slopes are less than 
the design cap thickness, and as such pose negligible risk to the protectiveness of the cap 
during and following a design-level earthquake. 
 

Table 1 
Slope Stability Factors of Safety 

Transect 
Cut Slope 

Angle 
(H:V) 

Post-dredge 
Backfill 

Long-Term 
Factor of 

Safety 

Seismic 
Factor of 

Safety 

Seismic Yield 
Acceleration 

Estimated 
Seismic 

Deformation 

1 2:1 Yes 1.93 0.93 0.15 1 to 2 inches 

2 2:1 Yes 2.04 0.99 0.17 1 to 2 inches 

3 2:1 Yes 1.85 0.94 0.17 1 to 2 inches 

4 2.5:1 No 1.78 0.82 0.12 3 to 6 inches 

5 2.5:1 No 1.84 0.85 0.13 3 to 6 inches 

6 2.5:1 No 1.78 0.82 0.12 3 to 6 inches 

7 2.5:1 No 1.79 0.82 0.12 3 to 6 inches 

8* 2.5:1 No 1.71 0.81 0.12 3 to 6 inches 

9* 2.5:1 No 1.62 0.82 0.12 3 to 6 inches 

* Factors of safety reported for initial dredge cut to elevation -35 feet MLLW.  Removal of deeper deposits that 
may be present at the toe of slope would reduce the factors of safety as follows:  Long-term:  0.88; Seismic:  0.45. 
 

OVEREXCAVATION AND CAPPING CONTINGENCY MEASURES 
It is possible that additional deep deposits will be encountered that were not identified by 
the probing.  As described in the CQAP, deposits of sediment with TVS > 15% that are 
greater than 6 inches thick will require additional cleanup action.  Depending on the 
location of these deposits, different contingency measures will be employed as discussed 
subsequently. 
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Contingency Measures in Shallower Water Areas 
It is possible that deposits of wood waste may be encountered below the revised dredge 
prism at elevations shallower than -20 feet MLLW (i.e. “shallower water areas”), which is the 
elevation above which Ecology has expressed a strong preference for full removal.  This 
section discusses contingency actions in the event that post-dredge sampling encounters 
significant deposits, as defined by the CQAP, above elevation -20 MLLW. 
 
In areas where significant deposits are encountered in the post-dredge confirmation sampling 
above elevation -20 MLLW, localized additional dredging will be conducted.  Such localized 
dredging will require over-steepening the slope.  During this targeted removal, CM and 
Contractor staff will monitor the material being removed, and if confirmatory sampling 
indicates that the underlying sediment contains less than 15% total volatile solids (TVS), 
dredging will be stopped. 
 
In the event that localized dredging will destabilize the top of the bank, PR/OPG and Anchor 
QEA will confer with Ecology to determine the appropriate path forward. 
 
Areas of localized dredging will be backfilled with angular gravel with a 1-foot thick 
rounded substrate habitat overlay to achieve a final surface no steeper than 2.5H:1V. 
  

Contingency Measures in Deeper Water Areas 
Dredge cuts will be verified with post-dredge core sampling consistent with the procedures 
presented in the CQAP.  It is possible that some areas of deeper wood waste may be 
encountered during the dredge cut verification sampling in deeper water areas – for example 
in Transects 6, 8 and 9.  In the location of Transects 6, 8, and 9, additional excavation 
significantly below the target elevation to attempt to remove deeper wood deposits could 
potentially destabilize the dredge cut slope.  Thus, if post-dredge sampling indicates that a 
substantial thickness of wood waste remains below elevation -35 feet mean lower low water 
(MLLW), the following contingency options will be reviewed with Ecology and employed as 
appropriate: 
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• In relatively level areas at the toe of slope, the contingency would be to install the 4-
foot-thick SMA-2 subtidal sand cap, consistent with the design approved in the EDR 
for other deep subtidal areas in SMA-2.  In cases where the contingency cap will be 
constructed adjacent to the SMA-2 subtidal cap, the contingency 4-foot-thick sand 
cap would be placed in such a manner as to connect to the edge of the planned 
subtidal SMA-2 cap so that a continuous final cap surface results. 

• Where deposits are encountered mid-slope, angular gravel material is needed for a 
contingency cap to be stable.  For slope areas, the contingency cap would consist of 6 
to 9 inches of Type 3 armor rock (as described in the EDR), covered with a 1-foot-
thick overlay of rounded habitat substrate. 

 
The plan view on Figure 1 and cross sections for Transects 6, 8 and 9 present in concept 
where a contingency caps could be installed if further removal below elevation -35 feet 
MLLW is not practicable due to slope stability concerns. 
 

Connection between Revised SMA-2 Dredge Prism and SMA-2 Subtidal Cap 

The final horizontal limits of the SMA-2 dredge prism will be controlled in part by the as-
constructed side slope.  The dredging is being conducted immediately adjacent to the SMA-2 
subtidal cap.  As part of their sequencing and to prevent cap recontamination, the contractor 
will maintain a buffer between the SMA-2 subtidal cap and the dredging work, and will 
install the SMA-2 subtidal cap within this buffer area only after dredging is complete. 
 
The horizontal limits of the SMA-2 subtidal cap will be adjusted in the field as appropriate to 
ensure complete coverage of either SMA-2 subtidal cap, dredging, or dredging + contingency 
4-foot thick cap in the work area.  This concept is illustrated as a callout on the transects that 
abut the SMA-2 subtidal cap. 
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Figure 2
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Figure 6
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Figure 9

Transect 8
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Figure 10
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1 Overview 
This appendix summarizes additional wave modeling work and associated cap modification 
recommendations for a portion of the armored slope in Sediment Management Area 1 (SMA-1). This 
work was conducted in response to erosion damage to the armored slope along SMA-1 due to 
several potential erosion issues (discussed in more detail below). The erosion issues were originally 
summarized in the presentation provided in Attachment A, which was developed by Anchor QEA, 
LLC, and submitted to the Washington State Department of Ecology via email on December 21, 2016. 

Figure 1 shows the final dredge and armor design for SMA-1 and highlights the area of concern 
addressed in this appendix. The following are potential causes, in order of probability and 
importance, of the damage to the slope in the identified area: 

1. A groundwater seep, encountered during bank excavation that was conducted as a requirement 
of the Port Gamble Bay cleanup project in August (Photo 1; Attachment A)  

2. Propeller-induced scour (propwash) from the tugs maneuvering marine equipment and barges 
during cleanup construction (Photo 2)1 

3. Potentially greater wave-induced scour due to the removal of pilings at the end of the 
breakwater 

This appendix summarizes additional wave modeling that was conducted to evaluate #3 above. The 
results of the wave modeling (summarized herein) were used to inform and develop an armoring 
plan for the shoreline area that was damaged.  

Discussion of issues related to the groundwater seep and propeller induced scour are not explicitly 
discussed in this appendix, but are documented in Attachment A.  

 

                                                   
1 It is possible that propwash scour impacted the seep area and exacerbated seepage-induced erosion.  
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Figure 1  
Approximate Area of Erosion 
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Photo 1  
Seep Backfilled with Salvaged Armor Rock (August 2016) 

 
 



 

Cleanup Action Report – Season 2 4 May 2017 
Appendix C 

Photo 2  
Potential Propwash Scour Area 
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2 Additional Wave Modeling 
To evaluate possible wave impacts to the SMA-1 shoreline due to the removal of pilings at the end 
of the breakwater, additional wave modeling was conducted utilizing the previously developed 
Delft3D-WAVE Model (Anchor QEA 2015a). The most recent bathymetry and topography were used 
to update the model to more accurately model wave transformation from deep water into the 
SMA-1 nearshore area. In addition to updating the bathymetry, the end of the breakwater (the 
dogleg portion at approximately 90 feet long) was modeled using three different performance 
assumptions to consider the range of changes in breakwater performance following piling removal. 
Previous modeling assumed the end of the breakwater would remain fully functioning following 
construction. The following three performance assumptions for the dogleg were used in the model: 

1. Fully functioning (0% of wave energy transmitted through the breakwater end) 
2. 50% of wave energy transmitted through the breakwater end 
3. Fully removed (100% of wave energy transmitted through the breakwater end, as if it were not 

there) 

Table 1 outlines the model scenarios; modeling results are shown in Figures 2 through 4. Although 
the model runs for the northwest wind condition (57 miles per hour from 335 degrees) are shown, 
north wind conditions (49 mph from 0 degrees) were also modeled. The northwest scenarios are 
shown because they result in stronger waves at the site. As Figures 2 through 4 show, the estimated 
wave heights at the location of concern could be as high as 2.5 feet under the most conservative 
assumption for the dogleg (#3 above). 

Table 1  
Additional Model Scenarios 

Run Number Storm Scenario  Breakwater Scenario 

1 100-year, MHHW, northwest wind End of breakwater fully functioning 

2 100-year, MHHW, northwest wind End of breakwater with 50% wave energy transmission 

3 100-year, MHHW, northwest wind End of breakwater fully removed 
Note: 
MHHW: mean higher high water 
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Figure 2  
Wave Heights in Feet Predicted by the Model for Run 1 (see Table 1)  
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Figure 3  
Wave Heights in Feet Predicted by the Model for Run 2 (see Table 1) 
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Figure 4  
Wave Heights in Feet Predicted by the Model for Run 3 (see Table 1) 
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3 Armoring Recommendations for Seep Area Repair 
The west side of SMA-1 was originally designed to be armored with Type 1 rock (D50 of 1.25 inches). 
Some of this size armor has eroded and shifted in the transition zone from the east to west shoreline 
(Figure 1). This erosion could have been caused by a combination of propwash from the dredging 
operations offshore, groundwater seepage that flows through the shoreline at the location of the 
damage (Photos 1 and 2; Attachment A), and removal of pilings at the end of the breakwater that 
reduced its performance along the SMA-1 shoreline compared to the original design modeling 
assumptions presented in the EDR.  

Modeling was performed to evaluate a conservative wave height (approximate 100-year event) in the 
area of interest, assuming the breakwater does not work as previously assumed. As the additional 
modeling showed (Figures 2 through 4), the modeled high wave height for the area of interest is 
approximately 2.5 feet; assuming the end of breakwater is not functioning as effectively as it had 
prior to piling removal.  

Type 2 armor (D50 of 9 inches) was designed for SMA-2 based on a wave height of 2.7 feet 
(Section 7 of Appendix D of the Engineering Design Report; Anchor QEA 2015b). Therefore, Type 2 
armor should be sufficient to provide protection for the area of interest in SMA-1.  

The additional armor should be placed based on the following criteria: 

1. The Type 2 armor should be at least 1.5 feet thick. 
2. 3-inch minus angular backfill (D50 of 1.25 inches) should be used as the filter and placed under 

the Type 2 armor at a thickness of 6 inches to 1 foot. 
3. The filter and armor should be placed along the shoreline from the edge of the already 

constructed Type 2 armored cap, and to the west, terminating at the edge of the subtidal 
dredge prism. 

4. The filter and armor should be placed down to elevation -8 feet mean lower low water (MLLW) 
to protect from possible wave scour at the toe of slope (USACE 2002). 

Figure 1 in this Appendix and Figures 4a and 4d of the main Cleanup Action Report document depict 
the recommended layout of the additional Type 2 armor and filter material. 
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Attachment A  
Conceptual SMA-1 Cap Modifications 



Port Gamble Bay Cleanup Project
Conceptual SMA-1 Cap Modifications 1

Port Gamble Bay Cleanup
Conceptual SMA-1 Cap Modifications
Prepared by 
John Laplante
December 21, 2016



Port Gamble Bay Cleanup Project
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• Portion of the SMA-1 intertidal cap has been 
damaged

• Potential causes and likely solutions
– Wave action
– Undermining at toe of 3H:1V slope

• Recommended repairs being evaluated
– Coastal engineering: revisiting effectiveness of jetty as a 

“wave shadow”
– Geotechnical engineering:  evaluating how the seep affects 

the slope; considering potential extent of stability concerns

• Proposed path forward

Summary of Issue
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Approximate Photo Locations
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Damage Photos

View looking 
east in SMA-1

Photo 1
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View looking 
west in SMA-1

Photo 2
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