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

Windward Environmental, LLC October 5, 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 fractions listed below. These SDGs were received on
September 13th & 23rd, 2021. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #52059:

SDG # Fraction

21G0178, 21G0199, 21G0211
21G0212, 21G0213, 21G0269
21G0283, 21G0285, 21G0286
21G0303, 21G0305, 21G0306
21G0321, 21G0330, 21H0033
21H0078, 21H0263

Semivolatiles, PAHs, Hexachlorobenzene, PCBs, Metals

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated using the
following documents, as applicable to each method:

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

! USEPA National Functional Guidelines for Organic Superfund Methods Data Review (January 2017)

! USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review (January 2017)

! 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,

Pei Geng  
Project Manager/Senior Chemist
pgeng@lab-data.com
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142 pages-ADV R1 (added R) Attachment 1

2B/4 (client Select)   EDD  LDC# 52059 (Windward Environmental, LLC - Seattle, WA / Duwamish AOC4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

SVOA
(8270E)

(2)
SVOA

(8270E)

(1)
SVOA

(8270E)

PAHs
(8270E
-SIM)

(1) PAHs
(8270E
-SIM)

(1)
Pest

(8081B)
PCBs

(8082A)

(2)
Metals
(6020B)

(1)
Metals
(6020B)

2 Metals
(6020B-

UCT-KED)

1 Metals
(6020B-

UCT-KED)
Hg

(7471B)

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

A 21G0178 09/13/21 10/04/21 - - - - 0 1 - - - - - - 0 11 - - 0 1 - - 0 2 0 2

B 21G0199 09/13/21 10/04/21 0 3 - - - - 0 1 0 1 0 1 0 12 0 2 - - - - - - 0 2

D 21G0211 09/13/21 10/04/21 - - - - - - - - - - - - 0 16 - - - - - - - - - -

E 21G0212 09/13/21 10/04/21 - - - - - - - - - - - - 0 16 - - - - - - 0 7 - -

F 21G0213 09/13/21 10/04/21 - - - - - - - - - - - - 0 8 - - - - - - - - - -

G 21G0269 09/13/21 10/04/21 0 1 0 2 - - - - - - - - 0 13 - - - - 0 1 0 1 0 1

H 21G0283 09/13/21 10/04/21 0 1 - - - - - - - - - - 0 18 - - - - - - - - 0 1

I 21G0285 09/13/21 10/04/21 - - - - - - - - - - - - 0 9 - - - - - - - - - -

J 21G0286 09/13/21 10/04/21 0 1 - - 0 3 - - - - - - 0 4 - - 0 2 0 2 0 1 0 2

K 21G0303 09/13/21 10/04/21 - - - - - - - - - - - - 0 4 - - - - - - - - - -

L 21G0305 09/13/21 10/04/21 - - - - 0 1 - - - - - - 0 11 - - - - - - - - 0 1

M 21G0306 09/13/21 10/04/21 - - - - - - 0 2 - - - - 0 2 - - - - - - - - 0 2

N 21G0321 09/13/21 10/04/21 - - - - - - - - - - - - 0 8 - - - - - - 0 5 - -

O 21G0330 09/13/21 10/04/21 - - - - - - - - - - - - 0 3 - - - - - - - - - -

P 21H0033 09/13/21 10/04/21 - - - - - - - - - - - - 0 1 - - - - - - - - - -

Q 21H0078 09/13/21 10/04/21 - - - - - - - - - - - - 0 4 - - - - - - - - - -

R 21H0263 09/23/21 10/04/21 0 1 - - - - - - - - - - - - - - - - - - - - - -

 

Total T/PG 0 7 0 2 0 5 0 3 0 1 0 1 0 140 0 2 0 3 0 3 0 16 0 11 0 0 0 0 0 0 0 194

Attachment 1

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPs L:\Windward\Duwamish\52059ST.wpd



2B/4 (client Select)   EDD  LDC# 52059 (Windward Environmental, LLC - Seattle, WA / Duwamish AOC4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

NH3-N
(4500
-NH 3)

S=
(4500
-S2 D)

TOC
(9060A)

Total
Solids

(2540G)

TS,
S=

(PSEP)

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

A 21G0178 09/13/21 10/04/21 - - - - 0 12 0 12 - -

B 21G0199 09/13/21 10/04/21 0 2 0 2 0 14 0 14 0 2

D 21G0211 09/13/21 10/04/21 - - - - 0 16 0 16 - -

E 21G0212 09/13/21 10/04/21 - - - - 0 16 0 16 - -

F 21G0213 09/13/21 10/04/21 - - - - 0 8 0 8 - -

G 21G0269 09/13/21 10/04/21 0 1 0 1 0 11 0 11 0 1

H 21G0283 09/13/21 10/04/21 - - - - 0 18 0 18 - -

I 21G0285 09/13/21 10/04/21 - - - - 0 9 0 9 - -

J 21G0286 09/13/21 10/04/21 - - 0 1 0 5 0 5 0 1

K 21G0303 09/13/21 10/04/21 - - - - 0 4 0 4 - -

L 21G0305 09/13/21 10/04/21 - - - - 0 10 0 10 - -

M 21G0306 09/13/21 10/04/21 - - - - 0 2 0 2 - -

N 21G0321 09/13/21 10/04/21 - - - - - - 0 5 - -

O 21G0330 09/13/21 10/04/21 - - - - 0 3 0 3 - -

P 21H0033 09/13/21 10/04/21 - - - - 0 1 0 1 - -

Q 21H0078 09/13/21 10/04/21 - - - - 0 4 0 4 - -

R 21H0263 09/23/21 10/04/21 - - - - 0 1 0 1 - -

Total T/PG 0 3 0 4 0 134 0 139 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 284

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPs L:\Windward\Duwamish\52059ST.wpd



LDC Report# 52059A2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Butylbenzylphthalate 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0178 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC620 21G0178-02 Sediment 07/15/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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: 

Butylbenzylphthalate by Environmental Protection Agency (EPA) SW 846 Method 
8270E 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. 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 (o/oRSD) were less than or equal to 20.0%. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

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 (o/oR) 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 (o/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. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

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. 

4 
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Duwamish AOC4 
Butylbenzylphthalate - Data Qualification Summary - SDG 21 G0178 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Butylbenzylphthalate - Laboratory Blank Data Qualification Summary - SDG 
21G0178 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Butylbenzylphthalate - Field Blank Data Qualification Summary - SDG 21 G0178 

No Sample Data Qualified in this SDG 
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LDC #: 52059A2a 
SDG #: 21 G0178 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Butylbenzylphthalate (EPA SW 846 Method 8270E) 

Date:~ 
Page:_L~ 

Reviewer: _ __,_ 
2nd Reviewer: ~ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

IQ 
Notes· 

I ~alidatiac A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-SC620 

I 

L:\ Windward\Duwamish\52059A2aW. wpd 

I I Cam meets 

~ 
*=-
~ ,.J- .,e:;t> :::5" ..::2:::> ~ 

-A- ~-=::::: '2~7~ 
~ 
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-A 
II es;. 
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iJ 
..Jr-
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N 

N 

_sk-_ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB =Field blank EB = Equipment blank 

LabiD 

21G0178-02 

1 

fde~/2> 
r 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/15/21 
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LDC Report# 52059A3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0178 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT697 21 G0178-01 Sediment 07/15/21 
LDW21-SC620 21G0178-02 Sediment 07/15/21 
LDW21-SC672 21 G0178-07 Sediment 07/15/21 
LDW21-IT5458 21G0178-08 Sediment 07/15/21 
LDW21-IT545C 21G0178-09 Sediment 07/15/21 
LDW21-IT545E 21 G0178-1 0 Sediment 07/15/21 
LDW21-SC675 21G0178-11 Sediment 07/15/21 
LDW21-SC5378 21G0178-12 Sediment 07/15/21 
LDW21-SC537C 21 G0178-13 Sediment 07/15/21 
LDW21-SC537E 21G0178-14 Sediment 07/15/21 
LDW21-SC671 21G0178-15 Sediment 07/15/21 
LDW21-IT545BMS 21 G0178-08MS Sediment 07/15/21 
LDW21-IT545BMSD 21 G0178-08MSD Sediment 07/15/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

2 
\\LDCFILESERVER\VALIDATION\LOGIN\WINDWARD\DUWAMISH\52059A3B_W13.DOC 



I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations {0/oRSD) were less than or equal to 20.0% for 
all analytes. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for sample LDW21-IT697. No data were qualified for 
samples analyzed at greater than or equal to SX dilution. 

All internal standard percent recoveries (0/oR} were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR} were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

3 
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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. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 G0178 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0178 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0178 

No Sample Data Qualified in this SDG 
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LDC #: 52059A3b 
SDG #: 21G0178 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~?( 
Page:_L.of_.L 

Reviewer:__{)___---
2nd Reviewer: ft 

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 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I lialidatiac A[ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / ...tS. 
/ 

Matrix spike/Matrix spike duplicates 

Laboratory control samples /;~l.A 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

f"'IHor<:~ll nfrbt<:~ 

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

Client ID 

LDW21-IT697 

LDW21-SC620 

LDW21-SC672 

LDW21-IT545B 

LDW21-IT545C 

LDW21-IT545E 

LDW21-SC675 

LDW21-SC537B 

LDW21-SC537C 

LDW21-SC537E 

LDW21-SC671 

LDW21-IT545BMS 

LDW21-IT545BMSD 

16 ~R._T6i=~G.;,7 

' 17 
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ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21G0178-01 

21G0178-02 

21G0178-07 

21G0178-08 

21G0178-09 

21G0178-10 

21G0178-11 

21G0178-12 

21G0178-13 

21G0178-14 

21G0178-15 

21 G0178-08MS 

21 G0178-08MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

I 



LDC#:~ 

METHOD: L_ GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ . 
8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y. N/A Were surrogates spiked into all samples and blanks? 
Y( N N/A Did all surrogate recoveries (%R) meet the QC limits? 

Page:-..L.of_L 

Reviewer: 9---

Sample I Detector/ l Surrogate L I 
# I ID __ Column _ Compound_ %R (Limits) Qualifications 

[]' 6t(y( ~ ~ - u /lJ k_£ (<Z>t=2GX) 

I ~ ; I 

I ~ i I 

I ~ i I I 
~ i I 

( ) I ( ) 

( ) 

~ i I 

Surrogate Compound I I Surrogate Compound I I Surrogate Compound I I Surrogate Compound I I Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-N itrobenzene I y I Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terohenvl N T erphenyi-D 14 T 3,4-Dinitrotoluene 1 z 1 1 ,2-Dinitrobenzene 

c a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u Trioentvltin 

D J n- p 1- v Tri-n-nronvltin 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate 

F ______1A_-Difluorobenzene fDFB) L Bromobenzene R __ 4-Nitroohenol X Triohenvl 
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LDC Report# 52059A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0178 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC620 21G0178-02 Sediment 07/15/21 
LDW21-SC620-FD 21G0178-03 Sediment 07/15/21 
LDW21-SC620MS 21 G0178-02MS Sediment 07/15/21 
LDW21-SC620MSD 21 G0178-02MSD Sediment 07/15/21 
LDW21-SC620DUP 21 G0178-02DUP Sediment 07/15/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Lead and Zinc by Environmental Protection Agency (EPA) SW 846 Method 60208 
Mercury by EPA SW 846 Method 74718 

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

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

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

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

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

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

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

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

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

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

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

IV. ICP Interference Check Sample Analysis 

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

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

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

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 
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X. Laboratory Control Samples 

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

XI. Field Duplicates 

Samples LDW21-SC620 and LDW21-SC620-FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte LDW21-SC620 LDW21-SC620-FD RPD 

Mercury 0.140 0.117 18 

Zinc 96.6 83.7 14 

Lead 113 28.4 120 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 21 G0178 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 21 G0178 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 21 G0178 

No Sample Data Qualified in this SDG 
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LDC #: 52059A4a 
SDG #: 21G0178 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPASW 846 Method 602~74718) 

DatefJ/:4?..-J 
Page\..._o~ 

Reviewer:~ 
2nd Reviewer: __ _ 

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

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

')(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

In 

", "I• -1 L" Ar~~ ~I 

Sample receipt/Technical holding times I+, A-
ICP/MS Tune A 
Instrument Calibration 

.A-
ICP Interference Check Sample (ICS) Analysis It 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Target Analyte Quantitation 

()\/Pr~ll " nf n~t~ 

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

Client ID 

LDW21-SC620 

LDW21-SC620-FD 

LDW21-SC620MS 

LDW21-SC620MSD 

LDW21-SC620DUP 

f\-
!I 
A 
IT 
N _... 

A- LC_)" 
"\) r r \L-- \ 

N "A'-- J 
N 

~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

21G0178-02 

21G0178-03 

21 G0178-02MS 

21 G0178-02MSD 

21 G0178-02DUP 

.... 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Notes: _________________________________________________ _ 
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LDC #: 52059A4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All Pb,Zn,Hg 

' 
~r---3-~ ~A 

"~ ~ 

Analysis Method 

CVAA 

Page 1 of 1 
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LDC #: 52059A4a 

Method: Metals 

Analyte 

Mercury 

Zinc 

Lead 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/Kg) 

1 2 

0.140 0.117 

96.6 83.7 

113 28.4 

V:\Christina\Excel WS\Windward- LDW\52059A4a 

RPD 

18 

14 

120 
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LDC Report# 52059A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21G0178 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT697 21G0178-01 Sediment 07/15/21 
LDW21-SC620 21G0178-02 Sediment 07/15/21 
LDW21-SC620-FD 21G0178-03 Sediment 07/15/21 
LDW21-SC672 21G0178-07 Sediment 07/15/21 
LDW21-IT5458 21G0178-08 Sediment 07/15/21 
LDW21-IT545C 21G0178-09 Sediment 07/15/21 
LDW21-IT545E 21 G0178-1 0 Sediment 07/15/21 
LDW21-SC675 21G0178-11 Sediment 07/15/21 
LDW21-SC5378 21G0178-12 Sediment 07/15/21 
LDW21-SC537C 21G0178-13 Sediment 07/15/21 
LDW21-SC537E 21G0178-14 Sediment 07/15/21 
LDW21-SC671 21G0178-15 Sediment 07/15/21 
LDW21-IT697DUP1 21 G0178-01 DUP1 Sediment 07/15/21 
LDW21-IT697DUP2 21 G0178-01 DUP2 Sediment 07/15/21 
LDW21-IT545CMS 21G0178-09MS Sediment 07/15/21 
LDW21-IT545CDUP 21 G0178-09DUP Sediment 07/15/21 
LDW21-IT545EDUP1 21 G0178-1 ODUP1 Sediment 07/15/21 
LDW21-IT545EDUP2 21 G0178-1 ODUP2 Sediment 07/15/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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 

ICB/CCB Total organic carbon 0.02% All samples in SDG 21G0178 

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 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 (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 
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DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag_ AorP 

LDW21-IT545CDUP Total organic carbon 65.3 (::>20) - J (all detects) A 
(LDW21-IT545C 
LDW21-IT545E 
LDW21-SC675 
LDW21-SC537B 
LDW21-SC537C 
LDW21-SC537E 
LDW21-SC671 
LDW21-IT697DUP1 
LDW21-IT697DUP2 
LDW21-IT545CDUP) 

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

Samples LDW21-SC620 and LDW21-SC620-FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration(%) 

Analyte LDW21-SC620 LDW21-SC620-FD RPD 

Total organic carbon 1.56 1.58 1 

Total solids 55.12 54.92 0 

X. Target Analyte Quantitation 

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 DUP RPD, data were qualified as estimated in ten samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 G0178 

I Samele I Anal~te I Flag I AorP I Reason I 
LDW21-IT545C Total organic carbon J (all detects) A Duplicate sample analysis 
LDW21-IT545E (RPD) 
LDW21-SC675 
LDW21-SC537B 
LDW21-SC537C 
LDW21-SC537E 
LDW21-SC671 
LDW21-IT697DUP1 
LDW21-IT697DUP2 
LDW21-IT545CDUP 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0178 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0178 

No Sample Data Qualified in this SDG 
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LDC #: 52059A6 
SDG #: 21G0178 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Date?1f~f2J 
Page:~_ 

Reviewer:~ 
2nd Reviewer:~ 

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

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ltalidatiac 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 

Target Analyte Quantitation 

()\/<=:>r<=lll nf rbt<:l 

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

Client ID 

LDW21-IT697 

LDW21-SC620 

LDW21-SC620-FD 

LDW21-SC672 

LDW21-IT545B 

LDW21-IT545C 

LDW21-IT545E 

LDW21-SC675 

LDW21-SC537B 

LDW21-SC537C 

LDW21-SC537E 

LDW21-SC671 

LDW21-IT697DUP \ 

LDW21-IT697~ ~ ~t_-

LDW21-IT545CMS 

LDW21-IT545CDUP t;-

LDW21-IT545EDUP l 

L:\ Windward\Duwamish\52059A6W. wpd 

I I Cam meets 

-A-t~ 
A-" 
A 
& 
/\I 
~ 

0W _. 

A L-C~ ""'\. 

\eM C C)) 1 
N 

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

1 

./ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0178-01 

21G0178-02 

21G0178-03 

21G0178-07 

21G0178-08 

21G0178-09 

21G0178-10 

21G0178-11 

21G0178-12 

21G0178-13 

21G0178-14 

21G0178-15 

21G0178-01DUP ( 

21 G0178-01l=R-12. '()VJ[... 

21 G0178-09MS 

21 G0178-09DUP 

21G0178-10DUP t 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

I 



LDC #: 52059A6 
SDG #: 21G0178 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Client ID LabiD 

18 LDW21-IT545~ ~J(l.-
O_~L 

21 G0178-1 O"FRP 

19 

20 

?1 

Matrix 

Date:~} 
Page:'L....-oft-:-., 

Reviewer: c-----
2nd Reviewer: a 

Date 

Sediment 07/15/21 

Notes: ______________________________________________________________________________ _ 
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LDC #: 52059A6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

QC: 

13, 14, 17, 18 TS 

15, 16 TOC 

Page 1 of 1 
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LDC #: 52059A6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:% 

I I I 

Analyte PB (%) Maximum 
Action 

ICB/CCB (%) 
Level 

No quais -
t!OC__J I 0.02t 0.021 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples:AII 

Sample Identification 
I I I I r 

lr--------1 '-----1---------

-
---, 

---1 

Page 1 of 1 
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LDC #:52059A6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Laboratory Duplicates 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPD) 

for samples >5X the reporting limits with the exceptions listed below. If samples were <5X the reproting limits, the difference was with 

1X the reporting limit for water samples and within 2X the reporting limit for soil samples for all samples with the exceptions listed 

Difference Difference 

Duplicate ID Matrix Analyte RPD RPD Limit (units) Limit Assocaited Samples Qualification Det/ND 

16 s TOC 65.3 20 6-15, 16 J/UJ/A Det 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059A6 

METHOD: lnorganics 

Analyte 

TOC 

Total solids 

2 

1.56 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (%) 

3 

1.58 

55.12 54.92 

V:\Christina\Excel WS\Windward- LDW\52059A6 
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0 
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LDC Report# 5205982a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Semivolatiles 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 G0199 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS703 21G0199-04 Sediment 07/16/21 
LDW21-SS689 21G0199-12 Sediment 07/16/21 
LDW21-SS688 21 G0199-13 Sediment 07/16/21 
LDW21-SS688MS 21 G0199-13MS Sediment 07/16/21 
LDW21-SS688MSD 21 G0199-13MSD Sediment 07/16/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

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 non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

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

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

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

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

For analytes where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0o/o for all analytes with the 
following exceptions: 

Associated 
Date Analyte %0 Samples Flag AorP 

07/29/21 Pyrene 27.9 All samples in SDG J (all detects) A 
21G0199 

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 with the following exceptions: 
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Extraction Associated 
Blank ID Date Analyte Concentration Samples 

BJ G0586-BLK 1 07/26/21 Phenol 6.8 ug/Kg LDW21-SS703 

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-SS703 Phenol 21.2 ug/Kg 21.2U ug/Kg 

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. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

LDW21-SS688MS/MSD Fluorene 135 (45-120) - J (all detects) A 
(LDW21-8S688) Phenanthrene 372 (49-120) 128 (49-120) J (all detects) 

Anthracene 164 (45-120) - J (all detects) 
Fluoranthene 274 (53-145) - J (all detects) 
Pyrene 302 (52-134) - J (all detects) 
Benzo( a )anthracene 163 (49-120) - J (all detects) 
Chrysene 187 (47-120) - J (all detects) 
Benzo( a )pyrene 153 (42-120) - J (all detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

4 
\\LDCFILESERVER\VALIDATION\LOGIN\WINDWARD\DUWAMISH\52059B2A_WI4.DOC 



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

LDW21-SS688MS/MSD Phenanthrene 80.5 (S35) J (all detects) A 
(LDW21-SS688) Anthracene 46.5 (S35) J (all detects) 

Fluoranthene 66.3 (S35) J (all detects) 
Pyrena 75.6 (S35) J (all detects) 
Benzo( a )anthracene 43.2 (S35) J (all detects) 
Chrysene 43.2 (S35) J (all detects) 
Benzo(a)pyrene 43.5 (S35) J (all detects) 

IX. 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. 

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. Target Analyte Quantitation 

All target analyte quantitations were within validation criteria. 

XIII. Target Analyte Identification 

All target analyte identifications were within validation criteria. 

XIV. System Performance 

The system performance was acceptable. 

XV. 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 o/oD and MS/MSD %R and RPD, data were qualified as 
estimated in three samples. 

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

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

6 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 21 G0199 

I SamJ:!Ie I Anal~te I Flag I AorP I Reason I 
LDW21-SS703 Pyrene J (all detects) A Continuing calibration 
LDW21-SS689 (%D) 
LDW21-SS688 

LDW21-SS688 Fluorene J (all detects) A Matrix spike/Matrix spike 
Phenanthrene J (all detects) duplicate (%R) 
Anthracene J (all detects) 
Fluoranthene J {all detects) 
Pyrene J (all detects) 
Benzo( a )anthracene J (all detects) 
Chrysene J (all detects) 
Benzo(a)pyrene J (all detects) 

LDW21-SS688 Phenanthrene J (all detects) A Matrix spike/Matrix spike 
Anthracene J (all detects) duplicate (RPD) 
Fluoranthene J (all detects) 
Pyrene J (all detects) 
Benzo( a )anthracene J (all detects) 
Chrysene J (all detects) 
Benzo( a )pyrene J (all detects) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 21 G0199 

Modified Final 
Sample Analyte Concentration AorP 

I LDW21-SS703 I Phenol I 21.2U ug/Kg I A I 
Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 21 G0199 

No Sample Data Qualified in this SDG 

7 
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LDC #: 52059B2a 
SDG #: 21G0199 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date:~ 
Page:_/0:/ 

Reviewer: 
2nd Reviewer: Jt. 

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. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

lo 

Notes· 

I ~alidatiao A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples /:::;RM 
Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-SS703 

LDW21-SS689 

LDW21-SS688 

LDW21-SS688MS 

LDW21-SS688MSD 

I 

L:\ Windward\Duwamish\52059B2aW. wpd 

I I Cam meets 

cA-
~ 

.,f-,..,4- ;25'7.6 :::s:: &~ ~ . y::l-

4V ~~~~:J~ 
M_ ~ 

II 
~ 
-1W 
~ Lte!S 
Jj 

-A 
~ 1--

--~:.~ 
4 
~ 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

21G0199-04 

21G0199-12 

21G0199-13 

21 G0199-13MS 

21G0199-13MSD 

1 

~~~~~~ 
( 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

I 



VALIDATION FINDINGS CHECKLIST Page:_Lof .:::z. 
Reviewer: Q.--

Method: Semivolatiles _(EPA SW 846 Method 82700) 

Validation Area Yes No NA Findings/Comments 
.. .. • ·· ·· . :·· : .. · .·· .. 

I. Technical holding times ... 
/ 

Were all technical holding times met? 

Was cooler temperature criteria met? / 
·. ... : .· .. . 

/1. GCIMS Instrument performance.check 

Were the DFTPP performance results reviewed and found to be within the specified / 
criteria? v 

/ 
Were all samples analyzed within the 12 hour clock criteria? 

lila. Initial calibration _.::_ 

Did the laboratory perform a 5 point calibration prior to sample analysis? ~ 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response / 
factors _iRRF) within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve / 
fit acc~Rtance criteria of> 0.990? 

//lb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration 
/ for each instrument? 

Were all percent differences (%0) < 30%? / 
.. 

IV. Continuing calibration 

Was a continuing calibration standard analyzed at least once every 12 hours for ~ 
each instrument? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) within ,..--
method criteria? 

\1. Laboratory Blanks 

Was a laboratory_ blank associated with every sample in this SDG? / 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and ,---
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the blanks / validation findings worksheet. 

VI. Field blanks ·. 

Were field blanks were identified in this SDG? I/ 
Were target compounds detected in the field blanks? / 

VII. Surrogate spikes 

Were all surrogate percent recovery (%R) within QC limits? / 
If 2 or more base neutral or acid surrogates were outside QC limits, was a 

/' reanalysis performed to confirm %R? 

If any percent recoveries (%R) was less than 1 0%, was a reanalysis performed to /v 
confirm %R? 

VIIL Matrix spike/Matrixspike duplicates ...-

Were matrix soike (MS) and matrix soike duolicate (MSD) analvzed in this SDG? /l 

Level IV Checklist_8270D_rev02.wpd 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

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

. .·. 

IX.· Laboratory control samples •. · .. 

Was an LCS analvzed oer extraction batch? ~ 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within /r 
the QC limits? 

X. Field duplicates . 

Were field duplicate pairs identified in this SDG? I/ 
Were target compounds detected in the field duplicates? 

XI. Internal standards 

Were internal standard area counts within -50% to +1 00% of the associated / 
calibration standard? 

Were retention times within + 30 seconds of the associated calibration standard? / 
XII. Compound quantitation 

/ 
1-

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? 

Were the correct internal standard (IS), quantitation ion and relative response factor 

/ (RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XIII. Target compound identification 

Were relative retention times (RRT's) within+ 0.06 RRT units of the standard? / 
Did compound spectra meet specified EPA "Functional Guidelines" criteria? / 
Were chromatogram peaks verified and accounted for? /""" 

XIV. System performance 

System performance was found to be acceptable. / 

XV. Overall assessment of data / 
Overall assessment of data was found to be acceptable. v 

Level IV Checklist_8270D_rev02.wpd 

NA 
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/ 
..... 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC. Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. Dibenz(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU. Benzo(b )thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VW. Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 
j 
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LDC#:~~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS PAH (EPA SW 846 Method 82700) 

/A ---·- -· --· .. -·· ·-· -· ·--- ·-- --- ·- -· ·- . -·--·.- . -- -· ·-- ·----·- . ,.. ,. ........... ·- .. ·-·· ·-- -· ··-· ·-. 
Finding %0 Finding RRF 

# Date Standard ID Compound (Limit: ,5.20.0%) (Limit) Associated Samples 

zz_ ) 

CON CAL 

Page: 't- _ 
Reviewer: 2 

Qualifications 



LDC #: 2/!P?ff?U' 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
ltl_N 1\liA_ Was a method blank analyzed for each matrix? 
~ Was a method blank analyzed for each concentration preparation level? 
{Y3N N/A Was a method blank associated with every sample? 

N N/A Was th.ontaminated? If yes, plea~l';;LqlJFiification below. 
Blank extracti~n..Aate: Blank analysis date:~ / 1:2... 
Cone. units: .Pt?'~ Associated Samoles: f 7 

""-

~. 

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

I Compound II Blank 10 II Sample Identification 

~1==11 I I I I I 

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

I 

Page:_Lof / 

Reviewer: 0----

I 

I~ I _ _I 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other contaminants 
within five times the method blank concentration were also qualified as not detected, "U". 

Rl A~I<.C::? ?.C::n 



LDC#:~~S~ 
/ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

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

Page:--Lof_L_ 

Reviewer: ~ 

~ 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 I Water . 

. . - -----

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

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

4/.s:- NN /3~ '4>-/:zt::? ( ) ( ) ~(~~7 ~/~ 
I ttU .a~ ( ~ t:ii>J77J ) _p:;t~ (~-/7!)) ( ) I ~/7~ 

1111 tM !45-/2P) -? ( ) ( ) 

y'y :;27+ (~3'-f.H;l_ ( ) ( ) 

zZ_ ~J (~-/~ ( ) ( ) 

~<:.. ~ ~-/,;:i!)) ( ) ( ) 

:f;:J:>;t> I/B-7 ~7-/_~) ( ) ( ) 

/II 1~3 (4-.J-/~ ( ) ( ) 

'!zf4zf tl u ( ) ( ) ~-~(.::; 3-s) 

VI/ ( ) ( ) ~.5>-. ( ) 

.YY ( ) ( ) 66. -3.( ) 

;;i:z- ( ) ( ) 176;:6 ( ) 

CC£: ( ) ( ) ~~.4 ) 

ll>t>?t:> ( ) ( ) ~;3.~( II ) 

Ill ( ) ( ) 14:3~ ) ,v 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ' ( ' ( ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_(_ _) j_ _) ( ) 

M~n ?~n 



LDC #: 5205982a 

METHOD: GC/MS SVOC (EPA SW 846 Method 8270E) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_1_of_1_ 

Reviewer: PG 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax = Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Cx =Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

S = Standard deviation of the RRFs, X = Mean of the RRFs 

--

... . 
~~1'::111'1 ll::at~rl .... --' 

Calibration RRF RRF Average RRF 
# Standard ID Date Compound (Reference Internal Standard) ( 1 std) ( 1 std) (initial) 

1 I CAL 7/20/21 Phenol (1st internal standard) 2.113997 2.113997 2.042364 

Naphthalene (2nd internal standard) 0.9865737 0.9865737 1.058607 

Fluorene (3rd internal standard) 1.856569 1.856569 1.899319 

Phenanthrene (4th internal standard) 1.027404 1.027404 1.081707 

Chrysene (4th internal standard) 1.066907 1.066907 1.150794 

Bis(2-ethylhexyl)phthalate (5th internal standard) 0.4194407 0.4194404 0.4400686 

Benzo(a.h.i) (6th internal 1.409262 1.409262 1.438734 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Phenanthrene (4th internal standard) 

Butylbenzylphthalate (5th internal standard) 

f~tn int~rnl:ll 

3 Phenol (1st internal standard) 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Phenanthrene (4th internal standard) 

Bis(2-ethylhexyl)phthalate (5th internal standard) 

Benzo(a)pyrene (6th internal standard) 

... ... 
~~l'l:lll'lll::at~rl 

Average RRF %RSD %RSD 
(initial) 

2.042364 4.0 4.0 

1.058607 4.7 4.7 

1.899319 4.6 4.6 

1.081707 4.9 4.9 

1.150794 5.4 5.4 

0.4400686 7.3 7.3 

1.438734 1.9 1.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 
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LDC #: 5205982a VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS SVOCs (EPA SW 846 Method 8270E) 

Page:_1_of_1_ 

Reviewer: PG 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

-------- - --

~I eecalc••lated 

Calibration Compound (Reference Internal Standard) Average RRF 

I 
RRF 

# Standard ID Date (initial) (CC) 

1 NT1 021072908 7/29/21 Phenol (1st internal standard) 2.042364 1.8657980 1.8657980 

Naphthalene (2nd internal standard) 1.058607 1.0762440 1.0762436 

Fluorene (3rd internal standard) 1.899319 1.8730490 1.8730490 

Phenanthrene (4th internal standard) 1.081707 1.0928780 1.0928777 

Chrysene (4th internal standard) 1.150794 1.0422160 1.0422162 

Bis(2-ethylhexyl)phthalate (5th internal standard) 0.4400686 0.5252249 0.5252248 

Benzo(q h i)perylene {6th internal standard) 1.438734 1.2259470 1.2259468 

2 Phenol (1st internal standard) 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Phenanthrene (4th internal standard) 

Chrysene (4th internal standard) 

Benzo(g,h,i) perylene (6th internal standard) 

2,4-Dimethylphenol(2nd internal standard) 

Fluorene (3rd internal standard) 

Anthracene (4th internal standard) 

Butylbenzylphthalate (5th internal standard) 

Benzo(g,h,i)perylene (6th internal standard) 

II I I 

eeeod:ed Becalculated 

%0 %0 

8.6 8.6 

1.7 1.7 

1.4 1.4 

1.0 1.0 

9.4 9.4 

19.4 19.4 

14.8 14.8 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #5RtlS9..B;z4' , VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:__LotL 
Reviewer: 0-

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID· I 

Surrogate 
Spiked 

Nitrobenzene-d5 5.z> 
2-Fiuorobiphenyl / 
Terphenyl-d14 f 
Phenol-d5 7,5" 

2-Fiuorophenol 1 
2,4,6-Tribromophenol 1/ 
2-Chlorophenol-d4 f 

1 ,2-Dichlorobenzene-d4 o.o 

Sample ID· 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample 10· 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

3.~/b~s.- T..::>. ..a 
;3, *'?..2s-/ / 78.,~ 

4./-7S3? 8.:> .. 7 
4. ~"7~s:-- ~P./ 

-4-.474-b"Z' .59.7 
7.4~2~6 '98.7 
~b7-38'..::l. 7~.7 
..3.37~7 &7-6 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

7~ . ..3 

7~~ 

ZJ'~ ... 7 
~.I 

5'~-7 
9~Z 

7tb" .. 7 
b7.-6 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#;5"~ze::r VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_jofrL­

Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery= 100 * (SSC- SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC =Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: --#~:G _______ _ 
Spike Sample Spiked Sample 

~d Conc,~ation Co~~tion 
r.nrnnn1 { /,£~ .~) {/~--.>, ~~ 

1-[ , 
M~ M~n ------ M~ M~n 

Phenol ~ ?if!>O ef_IP 62'...3 3~ 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene ~ ~ -3'!::S 6:76 da-~ 
Pentachlorophenol 

Pyrene ~0 ~cJ ~t::> IB"'/~ B-/6 

SC =Sample concentation 

MSDC = Matrix spike duplicate concentration 

M:!:ltriv ~nilca M::driY ~nilcQ .... I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

... -• ~A~~~~ ~ ~ ... ,.,..,. ~ ~ -• -• 

7~~ 7;;> '8 74.3 7P ;? .. 4!:' / /.9 

~ /..::>tt:J :89.~ Z!J~-~ ..::l7./ ~7-1 , 

~..2--- -?~,..:) /~t?..a Lo5 7>;6 7~7 
I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 



LDC #:~C:>Sffl:a:::r VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270D) 

Page:_Lof I 
Reviewer: 9---

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA) Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

LCS/LCSD samples: ~p.s;:at£~ 
LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

I Compound 11 

Spike 

I 
Spike I I CS II I CSD 

' 
Conce~~tion I II ( L '~J. Percent Recove!:X Percent Recove!:X 

jl:li:!-!:;I:]I!Iiil!'t :;;;;;r'wr···· ······;;; p< '\ 'li,;:m;l: 
ICS( ~CSD It"'~ • ,..~n 1"'11 -' ~IOI'l:lllt' ... g.,.,.,.,,. 

Phenol ~ N-A ~17 Ntl- 6~.s- 6-3.~ 
N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene ~ v ~sr 1 7~.8 7-3 8 
Pentachlorophenol I 

Pyrene ~ ~ a8-&:J v 77 .. lf' 77.3 
/ 

II I CSll CSD I 
II RPD I 

- ... . . 

Comments: Refer to Laboratorv Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Were all reported results recalculated and verified for all level IV samples? 

Page:_jof.J_ 
Reviewer: c:t-

£1 N/A 
(~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (Ax}(ls}(V1}(DF}(2.0} Example: 
(Ais)(RRF)(V 0 )(Vi)(%S) 

/ Ax = Area of the characteristic ion (EICP) for the Sample I.D. ~~ 
compound to be measured 

A is = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone. = ( ~-;;>~( I 
Is = Amount of internal standard added in nanograms (ng) 4-.e>£> }( j~z::> }( }( } 

Volume or weight of sample extract in milliliters (ml) or 
i<~JJ)<;~~~ (H. Jb.? )~7P/3) 

vo = 
grams (g). 

;5'8.0%-v, = Volume of extract injected in microliters (ul) 

v, = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

Co~~n Concentration 
# Sample 10 Compound ( ) Qualification 

I ??..L-
. t? s-cr--. 

RECALC.wpd 



LDC Report# 5205982b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0199 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS703 21G0199-04 Sediment 07/16/21 
LDW21-SS701 21G0199-05 Sediment 07/16/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 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 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 non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank( s ). 

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

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

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

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

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

All technical holding time requirements were met. 

II. 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. 

For analytes where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0o/o with the following 
exceptions: 

Associated 
Date Analyte %RSD Samples Flag AorP 

07/20/21 Benzoic acid 57.7 All samples in SDG J (all detects) A 
21G0199 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences {o/oD) were less than or equal to 20.0°/o for all analytes with the 
following exceptions: 

Associated 
Date Analyte %D Sam~es Flag_ AorP 

07/29/21 Benzyl alcohol 20.9 LDW21-SS703 J (all detects) A 
(NTI021 0729098) UJ (all non-detects) 

Pentachlorophenol 65.0 J (all detects) 
UJ (all non-detects) 
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Associated 
Date Analyte %0 Samples Flag AorP 

07/29/21 Benzoic acid 44.3 All samples in SDG J (all detects) A 
(NTI021 072909S) 21G0199 

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. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries {0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. 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. 

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. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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XIII. Target Analyte Identification 

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. 

Due to initial calibration %RSD and continuing calibration o/oD, 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 
Semivolatiles - Data Qualification Summary - SDG 21 G0199 

Sample Analyte Flag AorP Reason 

LDW21-SS703 Benzoic acid J (all detects) A Initial calibration (%RSD) 
LDW21-SS701 

LDW21-SS703 Benzyl alcohol J (all detects) A Continuing calibration 
UJ (all non-detects) (%D) 

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

LDW21-SS703 Benzoic acid J (all detects) A Continuing calibration 
LDW21-SS701 (%D) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 21 G0199 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles • Field Blank Data Qualification Summary - SDG 21 G0199 

No Sample Data Qualified in this SDG 
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LDC #: 5205982b 
SDG #: 21G0199 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

:::>v~~ 
METHOD: GC/MS RQiyn61sl8ar Aror+~atis l=lydrgsarbgns (EPA SW 846 Method 8270E-SIM) 

Date:~¥1' 
Page:_.LQLL 

Reviewer:_c;::::::--=---
2nd Reviewer: l7C 

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. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Q 

Notes· 

I llalidatioc A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples /~.1~ 

Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-SS703 

LDW21-SS701 

I 

L:\ Windward\Duwamish\52059B2bW. wpd 

I I Com meets 

-k-
-h-

4JI,If- ~ -:::S: ~ft . y ..J. 

M ~~~~_) 
-A / 

/.1 
1t 
-k 
~ ~CZ5 

N 
-Jr 

N 

N 

N 

.Js 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

21G0199-04 

1Pf> 21G0199-05 

1 

~~r~~?~ 
/ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/16/21 

Sediment 07/16/21 

I 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

---

A Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DO. Acenaphthylene FFF. Di-n-octylphthalate H H H H. 1-Methylphenanthrene J 1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 A-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M 1. 1 A-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1 ,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 
I 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol 81. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1 MDT) V1. 1 A-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3A,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VVVV. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U U U. Benzo(b )thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. o-Toluidine 

S. Naphthalene UU. Phenanthrene www. Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C 1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. 1, 1 '-Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline ODD. Chrysene FFFF. Retene H1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: ?~S9/!3.;>b , 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration 

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

Page:__L_of_L_ 

Reviewer:~ 
~REI Reoievve1. 

kJ N N/A Did the laboratory conduct an acceptable 5 point calibration prior to sample analysis? 
~ N N/A Were percent relat1ve standard dev1at1ons (%RSD) and relat1ve response factors (RRF) w1th1n method cntena for all CCC's and SPCC's? 
~ N N/A Was a curve fit used for evaluation? If yes, what was the acceptance criteria used for evaluation? ___ _ 

- -·--

Y(NJN/A -- - -- ·-- ---- ----------- --------- ---- ------------- -------~ -- --- ·-- --- ---- ---------- -

Finding %RSD Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

77~bl I~ rl"::JC>....r:::> -57-7 *'/ (; .#_.L J ~t-N/& ....,--, 7 ~ 
/ / / 

-----

11\Jir.AI ?~n 



LOC #: 62PoS7.,l!S>fr , 

METHOD: GC/MS PAH (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

P.lease see aualifications below for all auestions answered "N". Not licabl f ·dentified as "N/A" 

y Were ercent differences %0 ::::;20% and relative res onse factors 

Finding %0 Finding RRF 
# (Limit: ~20.0%) (Limit) Associated Samples 

CON CAL 

Page: __ /of_L_ 

Reviewer: 0 

Qualifications 



LDC Report# 5205983a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Hexachlorobenzene 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0199 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS703 21G0199-04 Sediment 07/16/21 
LDW21-SS703MS 21 G0199-04MS Sediment 07/16/21 
LDW21-SS703MSD 21 G0199-04MSD Sediment 07/16/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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: 

Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081 8 

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

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

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

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

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

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

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

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

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%,80) were less than or equal to 
15.0%. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (Ofc,RSD) were less than or equal to 20.0o/o. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0%,. 

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/Internal Standards 

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

All internal standard areas and retention times were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

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. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Hexachlorobenzene • Data Qualification Summary • SDG 21 G0199 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene • Laboratory Blank Data Qualification Summary • SDG 
21G0199 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene ·Field Blank Data Qualification Summary· SDG 21G0199 

No Sample Data Qualified in this SDG 
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LDC #: 5205983a 
SDG #: 21 G0199 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date:W-* 
Page:_lof_L_ 

Reviewer: 9---
2nd Reviewer: 't 

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. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

I ~alidatiac Area 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /~ 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

System Performance 

nu,.r!'lll nf rl!'!t!'l 

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

Client ID 

LDW21-SS703 

LDW21-SS703MS 

LDW21-SS703MSD 
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ND = No compounds detected 
R = Rinsate 
FB = Field blank 

r 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0199-04 

21 G0199-04MS 

21 G0199-04MSD 

/ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 
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LDC Report# 52059B3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 4, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0199 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS707 21G0199-01 Sediment 07/16/21 
LDW21-SS706 21 G0199-02 Sediment 07/16/21 
LDW21-SS706-FD 21 G0199-03 Sediment 07/16/21 
LDW21-SS703 21 G0199-04 Sediment 07/16/21 
LDW21-SS701 21 G0199-05 Sediment 07/16/21 
LDW21-SS675 21 G0199-06 Sediment 07/16/21 
LDW21-SS504 21 G0199-07 Sediment 07/16/21 
LDW21-SS507 21 G0199-08 Sediment 07/16/21 
LDW21-SS518 21 G0199-09 - Sediment 07/16/21 
LDW21-SS516 21G0199-10 Sediment 07/16/21 
LDW21-SS547 21 G0199-11 Sediment 07/16/21 
LDW21-SS503 21 G0199-14 Sediment 07/16/21 
LDW21-SS507MS 21 G0199-08MS Sediment 07/16/21 
LDW21-SS507MSD 21 G0199-08MSD Sediment 07/16/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all analytes. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for samples LDW21-SS706 and LDW21-SS706-FD. No 
data were qualified for samples analyzed at greater than or equal to SX dilution. 

All internal standard percent recoveries (o/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 
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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-SS706 and LDW21-SS706-FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Analyte LDW21-SS706 I LDW21-SS706-FD RPD 

I Aroclor-1221 I 
6390 

I 
6010 

I 
6 

I 
X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 G0199 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0199 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0199 

No Sample Data Qualified in this SDG 
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LDC #: 5205983b 
SDG #: 21 G0199 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:fk/>7'" 
Page:__,L6_LL 

Reviewer:~ 
2nd Reviewer: /'[; 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII 

Note: 

1 

2 I 
I 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidatioc A[ea 

Sample receipUTechnical holding_ times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /-~ 
Matrix spike/Matrix spike duplicates 

Laboratory control samples /-r!L:>J ~ , 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()vAr::.ll nf rl::1t::1 

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

Client ID 

LDW21-SS707 

LDW21-SS706 

LDW21-SS706-FD 

LDW21-SS703 

LDW21-SS701 

LDW21-SS675 

LDW21-SS504 

LDW21-SS507 

LDW21-SS518 

LDW21-SSffi 51~ 

LDW21-SS547 

LDW21-SS503 

LDW21-SS507MS 

LDW21-SS507MSD 

.a.I~A~/7 

' / 

L:\ Windward\Duwamish\5205983bW. wpd 

I I Com meets 

* 4,A IC5J> :5 cQ~ h I~V-=-<" ~2 
- -/P 

~ ec-V~~ f 

~ ( 

N 
WI 
~ 
..A .Les 
M (J) = -=>+-.::=> 
~.II. 
~~ 

N 

~ 
ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Lab ID Matrix Date 

21G0199-01 Sediment 07/16/21 

21G0199-02 Sediment 07/16/21 

21G0199-03 Sediment 07/16/21 

21G0199-04 Sediment 07/16/21 

21G0199-05 Sediment 07/16/21 

21G0199-06 Sediment 07/16/21 

21G0199-07 Sediment 07/16/21 

21G0199-08 Sediment 07/16/21 

21G0199-09 Sediment 07/16/21 

21G0199-10 Sediment 07/16/21 

21 G0199-11 Sediment 07/16/21 

21G0199-14 Sediment 07/16/21 

21 G0199-08MS Sediment 07/16/21 

21 G0199-08MSD Sediment 07/16/21 

I 



LDC #: 5.:;i~P~'J'..t3~ 
/ 

METHOD: L GC - HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes_ or No __ . 

Page:_LofL 
Reviewer: Q 

Please see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
(¥) ......... 
Y/N ~A ....,.'-"~ """"'• vu••V~""""""' '"""'""'""'""""'''""'"" \'v•') •••'-"'-'" '"''""' ~'-' ••••••"''-'" 

.......... 

I I I I 
Sample Detector/ Surrogate 

# ID Column Compound %R (Limits) Qualifications 

~-~ 

I I 

:5~YY t!P~ ( - ) do~ f!!F~.t:;~ 

I 
( ) 

( ) 

I I 

( ) 

I 
( ~ 
( ) 

I I 

( ) 

I 

( ) 

( ) 

( 

i I I 

( 

( 

I 

( ) 

( ) 

( ) 

I 

( ) 

( ~ 
( ) 

I 

( ) 

I I 

( ) 

( ) 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo( e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenvl-014 T 3 4-Dinitrotoluene z 1 2-Dinitrobenzene 

c a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u Tripentyltin 

D J n- . p 1- v Tri-n-oroovltin 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate 

F 1.4-nifll fDFB) L R 4- . X Triohenvl 
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LDC#: 5205983b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: PCBs (EPA SW 846 Method 8082A) 

I I 

Concentration {ug/kg! 

I Compound 2 3 

I Aroclor 1221 I 6390 I 6010 

I 
I 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2021\5205983b_Windward.wpd 
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Reviewer: PG 
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LDC Report# 5205984a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0199 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS703 21G0199-04 Sediment 07/16/21 
LDW21-SS518 21G0199-09 Sediment 07/16/21 
LDW21-SS703MS 21 G0199-04MS Sediment 07/16/21 
LDW21-SS703MSD 21 GO 199-04MSD Sediment 07/16/21 
LDW21-SS703DUP 21 G0199-04DUP Sediment 07/16/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 60208 
Mercury by EPA SW 846 Method 74718 

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

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

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

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

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

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

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

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

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5o/o. 

Ill. Instrument Calibration 

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

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

IV. ICP Interference Check Sample Analysis 

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

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

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

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 
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X. Laboratory Control Samples 

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

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards {ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 21 G0199 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 21 G0199 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals- Field Blank Data Qualification Summary- SDG 21G0199 

No Sample Data Qualified in this SDG 
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LDC #: 5205984a 
SDG #: 21G0199 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. ~ 

METHOD: Metals (EPA SW 846 Method 602o¥7471 B) 

Date:~\, 
Page:~ofL 

Reviewer: t:3- ~ 
2nd Reviewer:_--c::p-__ _ 

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 

1~ 

I ~alidatioc Area I I 
Sample receipt/Technical holding times A-t-It-
ICP/MS Tune A-
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Target Analyte Quantitation 

()vor<>ll A nf n,.t,. 

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

Client ID 

LDW21-SS703 

LDW21-SS518 

LDW21-SS703MS 

LDW21-SS703MSD 

LDW21-SS703DUP 

tr 
;{ 
~ 
~ 
N' 
A- f.LS ---AI 
jJ Af2_ 

N 

K_ 
I 

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

Com meets 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0199-04 

21G0199-09 

21 G0199-04MS 

21 G0199-04MSD 

21 G0199-04DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

I 

Notes: ____________________________________________________________________________________ _ 
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LDC #: 52059B4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample 10 Target Analyte List 
All As, Cd, Cr, Cu, Pb, Ag, Zn, Hg 

Q( '- 3_-s .~ 
'" __/ 

Analysis Method 
ICP 

ICP-MS As, Cd, Cr, Cu, Pb, Ag, Zn 

CVAA Hg 

Page 1 of 1 

Reviewer:CR 



LDC Report# 5205986 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

October 3, 2021 

Wet Chemistry 

Stage 28 

Analytical Resources, Inc./Materials Testing & 
Consulting, Inc. 

Sample Delivery Group (SDG): 21G0199/218218 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS707 21G0199-01 Sediment 07/16/21 
LDW21-SS706 21G0199-02 Sediment 07/16/21 
LDW21-SS706-FD 21G0199-03 Sediment 07/16/21 
LDW21-SS703 21G0199-04 Sediment 07/16/21 
LDW21-SS701 21G0199-05 Sediment 07/16/21 
LDW21-SS675 21G0199-06 Sediment 07/16/21 
LDW21-SS504 21G0199-07 Sediment 07/16/21 
LDW21-SS507 21G0199-08 Sediment 07/16/21 
LDW21-SS518 21G0199-09 Sediment 07/16/21 
LDW21-SS16 21 G0199-10 Sediment 07/16/21 
LDW21-SS547 21G0199-11 Sediment 07/16/21 
LDW21-SS689 21 G0199-12/821-1153 Sediment 07/16/21 
LDW21-SS688 21 G0199-13/821-1152 Sediment 07/16/21 
LDW21-SS503 21G0199-14 Sediment 07/16/21 
LDW21-SS503MS 21G0199-14MS Sediment 07/16/21 
LDW21-SS503DUP 21 G0199-14DUP Sediment 07/16/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Ammonia as Nitrogen by Standard Method 4500-NH 3 
Sulfide by Standard Method 4500-S2 D and Puget Sound Estuary Protocols (PSEP) 
Method 
Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G and PSEP Method 

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

All technical holding time requirements were met with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Sample Analyte Until Analysis Until Analysis Flag AorP 

LDW21-SS689 Ammonia as N 10 days 7 days J (all detects) p 
LDW21-SS688 Sulfide 11 days 7 days J (all detects) 

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 

ICB/CCB Total organic carbon 0.02% All samples in SDG 
21 G0199/21 8218 

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 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 (0/oR) were within QC limits with the following exceptions: 
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Spike ID 
(Associated Sam~lesj_ Analyte %R (Limits) Flag AorP 

LDW21-SS682MS Sulfide 53.5 (75-125) J (all detects) A 
(LDW21-SS689 
LDW21-SS688) 

VII. Duplicate Sample Analysis 

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

DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

LDW21-SS682DUP1 Ammonia as N 20.6 (S20) - J (all detects) A 
(LDW21-SS689 Sulfide 59.8 (S20) - J (all detects) 
LDW21-SS688) 

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

Samples LDW21-SS706 and LDW21-SS706-FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration(%) 

Analyte LDW21-SS706 LDW21-SS706-FD RPD 

Total organic carbon 1.66 1.69 2 

Total solids 50.10 50.00 0 

X. Target Analyte Quantitation 

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 technical holding time, MS o/oR, and DUP RPD, data were qualified as estimated 
in two samples. 
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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 
Wet Chemistry - Data Qualification Summary - SDG 21 G0199/21 B218 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-SS689 Ammonia as N J (all detects) p Technical holding times 
LDW21-SS688 Sulfide J (all detects) 

LDW21-SS689 Sulfide J (all detects) A Matrix spike (%R) 
LDW21-SS688 

LDW21-SS689 Ammonia as N J (all detects) A Duplicate sample analysis 
LDW21-SS688 Sulfide J (all detects) (RPD) 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 
21 G0199/21 B218 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0199/21 B218 

No Sample Data Qualified in this SDG 
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LDC #: 5205986 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 21G0199 / '0\ \ ~~ \ ~ Stage 28~ 
Laboratory: Analytical Resources. Inc./Materials Testing & Consulting. Inc. 

Dateq}:tj__2 (. 
Page:~of~ 

Reviewer:~ 
2nd Reviewer: 

METHOD: (Analyte} Ammon ia-N (SM4500-NH 3). P.artiele Siz:e (A£TM 06§13), Sulfide (SM4500-S2 D). Sulilde ( PSEP). TOC 
(EPA SW846 Method 9060A). Total Solids (SM2540G). Total Solids. Sulfide (PSEP) 

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

I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

''" "·~ .J " .... Araa 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix S_Qike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Target Analyte Quantitation 

nw::.r~ll nf rl~t~ 

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

c 

1\f-vl 
A 
A 

R\AI 
A/ 
~vvl 
-~v)_ 
lt- l£__) 

~ 

~/_ ('l:Y 
I\/ Not reviewed for Stage 28 validation. 

'AA, 

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

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

A mmoma-N d S lfid d t S 4 an u 1 e un erwen tage II th d t St 28 rev1ew, a o ers un erwen age rev1ew 

Client ID LabiD 

1 LDW21-SS707 21G0199-01 

2 LDW21-SS706 21G0199-02 

3 LDW21-SS706-FD 21G0199-03 

4 LDW21-SS703 21G0199-04 

5 LDW21-SS701 21G0199-05 

6 LDW21-SS675 21G0199-06 

7 LDW21-SS504 21G0199-07 

8 LDW21-SS507 21G0199-08 

9 LDW21-SS518 21G0199-09 

10 LDW21-SS16 21G0199-10 

11 LDW21-SS547 21G0199-11 

12 LDW21-SS689 ~~ \--\\S-~ 21G0199-12 

13 LDW21-SS688 ~\--\\~~ 21G0199-13 

14 LDW21-SS503 21G0199-14 

15 LDW21-SS503MS 21 G0199-14MS 

16 LDW21-SS503DUP 21 G0199-14DUP 

17 

L:\ Windward\Duwamish\5205986W. wpd 1 

c ... 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 



LDC #: 5205986 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC ...-
12, 13 Sulfide TS, NH3-N, Sulfide, Pa~ze 

"' 

QC: 

15,16 TOC 

Page 1 of 1 

Reviewer:CR 



LDC #:5205986 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Holding Time 

All samples were properly preserved and within the requried holding time with the following exceptions. 

Method: SM4500 NH3 H 
Analyte: NH3-N 

Holding Time: 7 days 

Total Time from 

Collection to 

Sample ID Sampling Date Analysis Date Analysis (days) Qualifier Det/ND 
12, 13 7/16/2021 7/26/2021 10 J/UJ/P Det 

Method: SM4500 S2 D 

Analyte: Sulfide 

Holding Time: 7 days 
Total Time from 

Collection to 

Sample ID Sampling Date Analysis Date Analysis (days) Qualifier Det/ND 
12, 13 7/16/2021 7/27/2021 11 J/UJ/P Det 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059B6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:% 
r 
I-

I I 

Analyte PB (%) Maximum 
Action 

ICB/CCB (%) 
Level 

No quais -
~ I 0.021 -0.021 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples:AII 

Sample Identification 
T I I I T 

I I I I I 

-

J 

Page 1 of 1 

Reviewer:CR 



LDC #:5205986 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Matrix Spikes 

MS analysis was performed by the laboratory. All MS percent recoveries {%R) were within the acceptable 

limits with the following exceptions. 

MSID Matrix Analyte MS%R %R Limit Assocaited Samples Qualification Det/ND 

LDW21-SS682MS s Sulfide 53.5 75-125 12,13 J/UJ/A Det 

(SDG: 21G0156) 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #:52059B6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Laboratory Duplicates 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPD) 

for samples >SX the reporting limits with the exceptions listed below. If samples were <SX the reproting limits, the difference was with 

1X the reporting limit for water samples and within 2X the reporting limit for soil samples for all samples with the exceptions listed 

Difference Difference 

Duplicate ID Matrix Analyte RPD RPD Limit (units) Limit Assocaited Samples Qualification Det/ND 

LDW21-SS682DUP1 s NH3-N 20.6 20 12, 13 J/UJ/A Det 

(SDG: 21G0156) Sulfide 59.8 20 l-_2,1_3- J/UJ/A Det 
--- -- - '--------- -- -- - -

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059B6 

METHOD: lnorganics 

Analyte 

TOG 

Total solids 

2 

1.66 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (%) 

3 

1.69 

50.10 50.00 

V:\Christina\Excel WS\Windward- LDW\52059B6 

RPD 

2 

0 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059D3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 G0211 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC6748 21G0211-01 Sediment 07/19/21 
LDW21-SC674C 21 G0211-02 Sediment 07/19/21 
LDW21-SC674E 21G0211-03 Sediment 07/19/21 
LDW21-SC674G 21G0211-04 Sediment 07/19/21 
LDW21-SC6741 21G0211-05 Sediment 07/19/21 
LDW21-SC6738 21G0211-06 Sediment 07/19/21 
LDW21-SC673C 21G0211-07 Sediment 07/19/21 
LDW21-SC673E 21G0211-08 Sediment 07/19/21 
LDW21-SC673G 21G0211-09 Sediment 07/19/21 
LDW21-SC6731 21G0211-10 Sediment 07/19/21 
LDW21-IT6658 21G0211-11 Sediment 07/19/21 
LDW21-IT665C 21G0211-12 Sediment 07/19/21 
LDW21-IT665E 21G0211-13 Sediment 07/19/21 
LDW21-IT6668 21G0211-14 Sediment 07/19/21 
LDW21-IT666C 21 G0211-15 Sediment 07/19/21 
LDW21-IT666E 21 G0211-16 Sediment 07/19/21 
LDW21-SC673GMS 21 G0211-09MS Sediment 07/19/21 
LDW21-SC673GMSD 21 G0211-09MSD Sediment 07/19/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSO) were less than or equal to 20.0°/o for 
all analytes. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates/Internal Standards 

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

All internal standard percent recoveries (o/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) 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. 

3 
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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. 

X. Target Analyte Quantitation 

The sample results for detected analytes from the two columns were within 40°/o relative 
percent difference (RPD) with the following exceptions: 

I Sam~le I Anal~te I RPD I Flag I AorP I 
LDW21-IT666C Arocfor-1248 42.2 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 

Due to RPD between two columns, data were qualified as estimated in one sample. 

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

4 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 G0211 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-IT666C Aroclor-1248 J (all detects) A Target analyte quantitation 

(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0211 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0211 

No Sample Data Qualified in this SDG 

5 
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LDC #: 52059D3b 
SDG #: 21G0211 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A} 

Date:~ 
Page:_l_of ;:t. 

Reviewer: q:=-
2nd Reviewer: Jt 

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. 

Yll 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidatioc Ama I I Com meets 

Sample receipUTechnical holding times -A-
Initial calibration/ICV 'J6-t~ R...:sl!> ::s ~;; ~v~~h 

--4 ec-Y~~P" 
/ 

Continuing calibration 

~ 
p 

Laboratory Blanks 

Field blanks tJ 
Surrogate spikes / .:t:: _.$.. xMJIA 

/ 

* Matrix spike/Matrix spike duplicates 

Laboratory control samples /~M ~ ~~:;!!> 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

f"'htcr<:~ll nf n<:~t<:~ 

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

Client ID 

LDW21-SC6748 

LDW21-SC67 4C 

LDW21-SC674E 

LDW21-SC67 4G 

LDW21-SC67 41 

LDW21-SC6738 

LDW21-SC673C 

LDW21-SC673E 

LDW21-SC673G 

LDW21-SC6731 

LDW21-IT6658 

LDW21-IT665C 

LDW21-IT665E 

LDW21-IT6668 

LDW21-IT666C 

LDW21-IT666E 

LDW21-SC673GMS 

L:\ Windward\Duwamish\52059D3bW. wpd 

"tj 
~N 

N 

~ 

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

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21G0211-01 

21G0211-02 

21G0211-03 

21G0211-04 

,.... "21 G0211-05 

/ 21G0211-06 

21G0211-07 

21G0211-08 

21G0211-09 

,. 21G0211-10 

21G0211-11 

21 G0211-12 

21 G0211-13 

21G0211-14 

21G0211-15 

21G0211-16 

21 G0211-09MS 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

I 



LDC #: 52059D3b 
SDG #: 21 G0211 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 LDW21-SC673GMSD 21G0211-09MSD 

19 

20 

?1 

Notes· 

( , 

L:\ Windward\Duwamish\52059D3bW. wpd 

Date:~->;7 
Page:1)~ 

Reviewer: 
2nd Reviewer: It:; 

Matrix Date 

Sediment 07/19/21 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticides 

A alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. oxy-Chlordane 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. cis-Nonachlor 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ. trans-Nonachlor 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. cis-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. p,p'-DDE SS. trans-Chlordane 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. p,p'-DDD TT. alpha-Endosulphan 

G. Heptachlor epoxide Q. Endrin ketone AA.·Aroclor-1254 KK. p,p'-DDT UU. beta-Endosulphan 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. o,p'-DDT W. Endosulphan Sulphate 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. o,p'-DDE WW. Mirex 

J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. o,p'-DDD XX. Hexachlorobutadiene 

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

V:\Validation Worksheets\ 1699\COM PLST. wpd 



LDC #: ??~;;;t:>~ 

METHOD: l.Gc HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ . 

.;r ....... 
YIN lNfA ura all surrogate recoverres ( 'YoK) meet tne UL; umrts·t 

Sample Betecto1r - Surrogate 
# ID Column Compound %R (Limits) 

5- ~ ~ ( 

( 

) 

) 

Page:_LotL 
Reviewer: b 

Qualifications 

43-.1 o/-tJ..S$-84 'd I c:; /33 (~-/~ ) -~~~~ 
.}- y /-=>4- (~-/2CJ ) )/ 

~ (::? 151 (~-/.:;:26 ) v 
I 

( ) 

I 
( ) 

I ( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

I 
( ) 

I ~ ~ 
( ) 

I I I I 
( ) 

I 
( ) 

( ) 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-014 T 3,4-Dinitrotoluene z 1 ,2-Dinitrobenzene 

c a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u Tripentyltin 

D J n- . p 1- v _Tri-n-oroovltin 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate 

F 1.4- . rDFB) L ~ R 4- . X Triohenvl Phoso.bate 

SURNew.wpd 



LDC#:~_b VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: 3c HPLC 

# 

I I 

Only 
Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
Did the relative percent differences of detected compounds between two columns/detectors ~40%? 
If no. olease see findinas bell 

%RPD Between Two Columns/Detectors 
Compound Name Sample ID Limit (< 40%) 

:z:... 

I 
/5 

I 
4 ;;> • .:;::,._ 

COMQUA_RPDNew.wpd 

I 

Page: _Lof_L 
Reviewer: _bl 

Qualifications 

""¥ I 



LDC Report# 5205906 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 G0211 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC674B 21G0211-01 Sediment 07/19/21 
LDW21-SC674C 21G0211-02 Sediment 07/19/21 
LDW21-SC674E 21G0211-03 Sediment 07/19/21 
LDW21-SC674G 21G0211-04 Sediment 07/19/21 
LDW21-SC6741 21 G0211-05 Sediment 07/19/21 
LDW21-SC673B 21G0211-06 Sediment 07/19/21 
LDW21-SC673C 21G0211-07 Sediment 07/19/21 
LDW21-SC673E 21G0211-08 Sediment 07/19/21 
LDW21-SC673G 21G0211-09 Sediment 07/19/21 
LDW21-SC6731 21G0211-10 Sediment 07/19/21 
LDW21-IT665B 21G0211-11 Sediment 07/19/21 
LDW21-IT665C 21G0211-12 Sediment 07/19/21 
LDW21-IT665E 21G0211-13 Sediment 07/19/21 
LDW21-IT666B 21G0211-14 Sediment 07/19/21 
LDW21-IT666C 21G0211-15 Sediment 07/19/21 
LDW21-IT666E 21G0211-16 Sediment 07/19/21 
LDW21-SC674BDUP1 21 G0211-01 DUP1 Sediment 07/19/21 
LDW21-SC674BDUP2 21 G0211-01 DUP2 Sediment 07/19/21 
LDW21-SC674GMS 21 G0211-04MS Sediment 07/19/21 
LDW21-SC674GDUP 21 G0211-04DUP Sediment 07/19/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

2 
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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 non-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. 

3 
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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. 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 

ICB/CCB Total organic carbon 0.02% LDW21-SC674B 
LDW21-SC674C 
LDW21-SC674E 
LDW21-SC674G 
LDW21-SC6741 
LDW21-SC673B 
LDW21-SC673C 
LDW21-SC673E 
LDW21-SC673G 
LDW21-SC6731 
LDW21-IT665B 
LDW21-IT665C 
LDW21-IT665E 
LDW21-IT666C 

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 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. 
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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 analyzed as required by the methods. Percent 
recoveries (Ofc,R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

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. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 G0211 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0211 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0211 

No Sample Data Qualified in this SDG 
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LDC #: 5205906 
SDG #: 21G0211 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

DateF1~)/21 
Page:~­

Reviewer: 0::---
2nd Reviewer: zt;--

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

I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

'I . . I~ ..1 Area 

Sample receipUTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Target Analyte Quantitation 

()ucr<:~ll nf rl<:~t<> 

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

Client ID 

LDW21-SC67 48 

LDW21-SC674C 

LDW21-SC67 4E 

LDW21-SC67 4G 

LDW21-SC6741 

LDW21-SC6738 

LDW21-SC673C 

LDW21-SC673E 

LDW21-SC673G 

LDW21-SC6731 

LDW21-IT6658 

LDW21-IT665C 

LDW21-IT665E 

LDW21-IT6668 

LDW21-IT666C 

LDW21-IT666E 

LDW21-SC674BDUP \ 

L:\ Windward\Duwamish\52059D6W. wpd 

A-t_h 
A-
A 
~'AI 
AI 
-A 
A 
A- LC5 

............ 

1\/ 
N 

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

1 

c, 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0211-01 

21G0211-02 

21G0211-03 

21G0211-04 

21G0211-05 

21G0211-06 

21G0211-07 

21G0211-08 

21G0211-09 

21G0211-10 

21G0211-11 

21G0211-12 

21 G0211-13 

21G0211-14 

21G0211-15 

21G0211-16 

21 G0211-01 DUP \ 

.& 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 



LDC #: 5205906 
SDG #: 21 G0211 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Client ID LabiD 

18 LDW21-SC674B'FRP .. ~. !}(~ 
V_':'\' -z._._ 

21G0211-01~ 

19 LDW21-SC67 4GMS 21 G0211-04MS 

20 LDW21-SC67 4GDUP 21 G0211-04DUP 

21 

22 

I?~ 

Matrix 

Date:UZ-1 
Page~f2-­

Reviewer:~ 
2nd Reviewer: 

Date 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Notes: ________________________________________________________________________________ _ 
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LDC #: 5205906 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

QC: 

17, 18 TS 

19,20 TOC 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059D6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:% 

Action 
level 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples:1-13, 15 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059E3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0212 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC524 21G0212-01 Sediment 07/15/21 
LDW21-SC528 21 G0212-02 Sediment 07/15/21 
LDW21-SC538B 21G0212-03 Sediment 07/15/21 
LDW21-SC538C 21G0212-04 Sediment 07/15/21 
LDW21-SC538E 21G0212-05 Sediment 07/15/21 
LDW21-IT582B 21G0212-06 Sediment 07/16/21 
LDW21-IT582C 21G0212-07 Sediment 07/16/21 
LDW21-IT582E 21G0212-08 Sediment 07/16/21 
LDW21-IT579B 21G0212-09 Sediment 07/16/21 
LDW21-IT597B 21 G0212-1 0 Sediment 07/16/21 
LDW21-IT597C 21G0212-11 Sediment 07/16/21 
LDW21-IT597E 21G0212-12 Sediment 07/16/21 
LDW21-SC539A 21G0212-13 Sediment 07/16/21 
LDW21-SC539B 21G0212-14 Sediment 07/16/21 
LDW21-SC539C 21 G0212-15 Sediment 07/16/21 
LDW21-SC539E 21G0212-16 Sediment 07/16/21 
LDW21-IT582EMS 21 G0212-08MS Sediment 07/16/21 
LDW21-IT582EMSD 21 G0212-08MSD Sediment 07/16/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0o/o for all analytes. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

All internal standard percent recoveries (%,R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

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

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 
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Duwamish AOC4 
Polychlorinated Biphenyls- Data Qualification Summary- SDG 21G0212 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0212 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0212 

No Sample Data Qualified in this SDG 
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LDC #: 52059E3b 
SDG #: 21G0212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~ 
Page:_Lof .,;;z.. 

Reviewer: Q.:_ 
2nd Reviewer: .f(; 

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 

14 

15 

16 

17 

I Yalidaticc A[ea 

Sample receipt/Technical holding times 

Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / ..::t::S , 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()w:>r~ll nf rl~t~ 

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

Client ID 

LDW21-SC524 

LDW21-SC528 

LDW21-SC538B 

LDW21-SC538C 

LDW21-SC538E 

LDW21-IT582B 

LDW21-IT582C 

LDW21-IT582E 

LDW21-IT579B 

LDW21-IT597B 

LDW21-IT597C 

LDW21-IT597E 

LDW21-SC539A 

LDW21-SC539B 

LDW21-SC539C 

LDW21-SC539E 

LDW21-IT582EMS 

/eEJ~<M 

L:\ Windward\Duwamish\52059E3bW. wpd 

I I Cam meets 

~ 
-*'1\ ~~~7, ;~(.-::- :;;u>/() 

-A ~~~ 
-A-
IJ 

~/-lr 
4 
~ LC::5 

'IY 
N 

N 

~ 

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

( .... 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

2180212-01 

2180212-02 

2180212-03 

2180212-04 

2180212-05 

2180212-06 

2180212-07 

2180212-08 

2180212-09 

2180212-10 

2180212-11 

2180212-12 

2180212-13 

2180212-14 

2180212-15 

2180212-16 

21 80212-08MS 

r 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

I 



LDC #: 52059E3b 
SDG #: 21 G0212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 LDW21-IT582EMSD 21 G0212-08MSD 

19 

20 

1?1 

Notes· 

.}3J..d. --·~ ""f'""V...!::::J.~/~ 

I 
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Matrix 

Date:~i21 
Page: _;,at? 

Reviewer =::a:= 
2nd Reviewer:~ 

Date 

Sediment 07/16/21 



LDC Report# 52059E4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Arsenic 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG}: 21 G0212 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT5828 21G0212-06 Sediment 07/16/21 
LDW21-IT582C 21G0212-07 Sediment 07/16/21 
LDW21-IT582E 21G0212-08 Sediment 07/16/21 
LDW21-IT5798 21G0212-09 Sediment 07/16/21 
LDW21-IT5978 21G0212-10 Sediment 07/16/21 
LDW21-IT597C 21 G0212-11 Sediment 07/16/21 
LDW21-IT597E 21G0212-12 Sediment 07/16/21 
LDW21-IT582BMS 21 G0212-06MS Sediment 07/16/21 
LDW21-IT582BMSD 21 G0212-06MSD Sediment 07/16/21 
LDW21-IT582BDUP 21 G0212-06DUP Sediment 07/16/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Arsenic by Environmental Protection Agency (EPA) SW 846 Method 6020A 

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

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

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

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

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

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

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

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

2 
\\LDCFILESERVER\VALIDATION\LOGIN\WINDWARD\DUWAMISH\52059E4A_WI3.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to So/o. 

Ill. 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. 

IV. ICP Interference Check Sample Analysis 

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

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. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. 

For LDW21-IT582BMS/MSD, no data were qualified for arsenic percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

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

LDW21-IT582BMS/MSD Arsenic 21.3 (S20) J (all detects) A 
(All samples in SDG 21G0212) 
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VIII. Duplicate Sample Analysis 

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

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples 

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

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Target Analyte Quantitation 

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 MS/MSD RPD, data were qualified as estimated in eight samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Arsenic - Data Qualification Summary - SDG 21 G0212 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-IT582B Arsenic J (all detects) A Matrix spike/Matrix spike 
LDW21-IT582C duplicate (RPD) 
LDW21-IT582E 
LDW21-IT579B 
LDW21-IT597B 
LDW21-IT597C 
LDW21-IT597E 
LDW21-IT582BDUP 

Duwamish AOC4 
Arsenic - Laboratory Blank Data Qualification Summary - SDG 21 G0212 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic- Field Blank Data Qualification Summary- SDG 21G0212 

No Sample Data Qualified in this SDG 
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LDC #: 52059E4a 
SDG #: 21G0212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Arsenic (EPA SW 846 Method 6020A) 

Date:~L) 
Page: 'a4\;-

Reviewer: 
2nd Reviewer: · 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

I llalidatico Area I I Com meets 

Sample receipt/Technical holdin_g times A-,k_ 
ICP/MS Tune A-
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A-
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Target Analyte Quantitation 

()vo,.<>ll A nf n;:'lt;:'l 

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

Client ID 

LDW21-IT582B 

LDW21-IT582C 

LDW21-IT582E 

LDW21-IT579B 

LDW21-IT597B 

LDW21-IT597C 

LDW21-IT597E 

LDW21-IT582BMS 

LDW21-IT582BMSD 

LDW21-IT582BDUP 

-A-
il 
~\tJ 9;/ 0,~ \\s /4~ 

-A -· . 

JJ 
'A- tCS 
/\I 
if "R 

N 

'0\_ . 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

'/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0212-06 

21G0212-07 

21G0212-08 

21G0212-09 

21G0212-10 

21G0212-11 

21G0212-12 

21 G0212-06MS 

21 G0212-06MSD 

21 G0212-06DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

I 

Notes: ____________________________________________________________________________________ __ 
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LDC #:52059E4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were 

within the acceptable limits with the following exceptions: 

MS/MSD 

10 Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 

8,9 s As 21.3 20 All J/UJ/A Det 

Comments: 8/9: As>4x 

Post 

Page 1 of 1 

Reviewer:CR 

spike 



LDC Report# 52059E6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21G0212 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC524 21G0212-01 Sediment 07/15/21 
LDW21-SC528 21G0212-02 Sediment 07/15/21 
LDW21-SC538B 21G0212-03 Sediment 07/15/21 
LDW21-SC538C 21G0212-04 Sediment 07/15/21 
LDW21-SC538E 21G0212-05 Sediment 07/15/21 
LDW21-IT582B 21G0212-06 Sediment 07/16/21 
LDW21-IT582C 21G0212-07 Sediment 07/16/21 
LDW21-IT582E 21G0212-08 Sediment 07/16/21 
LDW21-IT579B 21 G0212-09 Sediment 07/16/21 
LDW21-IT597B 21G0212-10 Sediment 07/16/21 
LDW21-IT597C 21G0212-11 Sediment 07/16/21 
LDW21-IT597E 21G0212-12 Sediment 07/16/21 
LDW21-SC539A 21G0212-13 Sediment 07/16/21 
LDW21-SC5398 21G0212-14 Sediment 07/16/21 
LDW21-SC539C 21G0212-15 Sediment 07/16/21 
LDW21-SC539E 21G0212-16 Sediment 07/16/21 
LDW21-SC524DUP1 21 G0212-01 DUP1 Sediment 07/15/21 
LDW21-SC524DUP2 21 G0212-01 DUP2 Sediment 07/15/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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 

ICB/CCB Total organic carbon 0.02% LDW21-SC524 
LDW21-SC528 
LDW21-SC538B 
LDW21-SC538C 
LDW21-SC538E 
LDW21-IT582B 
LDW21-IT582C 
LDW21-IT582E 
LDW21-IT579B 
LDW21-IT597B 
LDW21-IT597C 
LDW21-IT597E 
LDW21-SC539B 
LDW21-SC539C 
LDW21-SC539E 

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 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 

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. 
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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 analyzed as required by the methods. Percent 
recoveries (Ofc>R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

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. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 G0212 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0212 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0212 

No Sample Data Qualified in this SDG 
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LDC #: 52059E6 
SDG #: 21G0212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Datec:r/yt\ 
Page:__.\-of 

Reviewer:~ 
2nd Reviewer:_=o---'--_ 

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. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatioc 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 

Target Analyte Quantitation 

rhu:>r,.ll nf rbt"' 

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

Client ID 

LDW21-SC524 

LDW21-SC528 

LDW21-SC538B 

LDW21-SC538C 

LDW21-SC538E 

LDW21-IT582B 

LDW21-IT582C 

LDW21-IT582E 

LDW21-IT579B 

LDW21-IT597B 

LDW21-IT597C 

LDW21-IT597E 

LDW21-SC539A 

LDW21-SC539B 

LDW21-SC539C 

LDW21-SC539E 

LDW21-SC524DUP \ 

L:\ Windward\Duwamish\52059E6W. wpd 

I I 
Jj .A--

"T '7 \ 

.ll 
A 
(csw 
.If 

N 
A .A-- (__{~ 
jV 

·--------
N 

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

1 

Com meets 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0212-01 

21G0212-02 

21G0212-03 

21G0212-04 

21G0212-05 

21G0212-06 

21G0212-07 

21G0212-08 

21G0212-09 

21G0212-10 

21G0212-11 

21G0212-12 

21G0212-13 

21G0212-14 

21G0212-15 

21G0212-16 

21 G0212-01 DUP \ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/15/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/16/21 

Sediment 07/15/21 
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LDC #: 52059E6 
SDG #: 21G0212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Client ID Lab ID 

18 LDW21-SC524~ ~"-RI__ 21G0212-01~-z._ 
19 

20 

1?1 

Matrix 

Date~ 
Page: ___J._oL___..z__ 

Reviewer:~ 
2nd Reviewer:_~-~ 

Date 

Sediment 07/15/21 

Notes: ____________________________________________________________________________ ___ 
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LDC #: 52059E6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

QC: 

17, 18 TS 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059E6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:% 

r 
1--

I I 

Analyte PB (%) Maximum 
Action 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples:1-12, 14-16 

Sample Identification 
I I I I I 

-

l I ICB/CCB (%) Level ~ Noquals 

~I ~ ~~ 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059F3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0213 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT6558 21 G0213-01 Sediment 07/19/21 
LDW21-IT655C 21G0213-02 Sediment 07/19/21 
LDW21-IT655E 21G0213-03 Sediment 07/19/21 
LDW21-SC570 21G0213-04 Sediment 07/19/21 
LDW21-SC573 21G0213-05 Sediment 07/19/21 
LDW21-IT6638 21G0213-06 Sediment 07/19/21 
LDW21-IT663C 21G0213-07 Sediment 07/19/21 
LDW21-IT663E 21G0213-08 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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

An initial calibration was performed as required by the method. 

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

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(o/oR) were not within QC limits for samples LDW21-IT663B and LDW21-IT663C. No 
data were qualified for samples analyzed at greater than or equal to 5X dilution. 

All internal standard percent recoveries (0/oR) were within QC limits with the following 
exceptions: 

Internal Affected 
Sample Standards %R (Limits) Analyte Flag A orP 

LDW21-IT663B 1-Bromo-2-n itrobenzene 239 (50-200) Aroclor-1016 J (all detects) p 
Aroclor-1221 J (all detects) 
Aroclor-1232 J (all detects) 
Aroclor-1242 J (all detects) 
Aroclor-1248 J (all detects) 
Aroclor-1254 J (all detects) 
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Internal Affected 
Sample Standards %R (Limits) Analyte Flag A orP 

LDW21-IT663C 1-Bromo-2-nitrobenzene 250 (50-200) Aroclor-1 016 J (all detects) p 
Aroclor-1221 J (all detects) 
Aroclor-1232 J (all detects) 
Aroclor-1242 J (all detects) 
Aroclor-1248 J (all detects) 
Aroclor-1254 J (all detects) 

VII. Matrix Spike/Matrix Spike Duplicates 

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

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 

Due to internal standard 0/oR, 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 Biphenyls - Data Qualification Summary - SDG 21 G0213 

I SamEie I Anal~te I Flag I A orP I Reason I 
LDW21-IT663B Aroclor-1 016 J (all detects) p Internal standards (%R) 

Aroclor-1221 J (all detects) 
Aroclor-1232 J (all detects) 
Aroclor-1242 J (all detects) 
Aroclor-1248 J (all detects) 
Aroclor-1254 J (all detects) 

LDW21-IT663C Aroclor-1016 J (all detects) p Internal standards (%R) 
Aroclor-1221 J (all detects) 
Aroclor-1232 J (all detects) 
Aroclor-1242 J (all detects) 
Aroclor-1248 J (all detects) 
Aroclor -1254 J (all detects) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0213 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0213 

No Sample Data Qualified in this SDG 
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LDC #: 52059F3b 
SDG #: 21 G0213 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~ 
Page:__,LofL 

Reviewer: ~ 
2nd Reviewer: "t? 

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 

1~ 

Notes· 

I Yalidatioc A[ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes/~ 
~ 

Matrix spike/Matrix spike duplicates 

Laboratory control samples /~U 
Field duplicates 

Target analyte quantitation 

Target analyte identification 

()vor<:>ll nf rl~t~ 

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

Client ID 

LDW21-IT655B 

LDW21-IT655C 

LDW21-IT655E 

LDW21-SC570 

LDW21-SC573 

LDW21-IT663B 

LDW21-IT663C 

LDW21-IT663E 

I , 
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I I Com meets 
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N_ 
N 

N 

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

I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0213-01 

21G0213-02 

21G0213-03 

21G0213-04 

21G0213-05 

21G0213-06 

21G0213-07 

21G0213-08 

, 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticides 

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

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. oxy-Chlordane 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. cis-Nonachlor 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ. trans-Nonachlor 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor -1232 HH. Chlordane (Technical) RR. cis-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. p,p'-DDE SS. trans-Chlordane 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. p,p'-DDD TT. alpha-Endosulphan 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. p,p'-DDT UU. beta-Endosulphan 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. o,p'-DDT W. Endosulphan Sulphate 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. o,p'-DDE WW. Mirex 

J. 4,4'-DDE T. gamma-Chlordane DO. 2,4'-DDE NN. o,p'-DDD XX. Hexachlorobutadiene 

Notes:-----------------------------------------------------------------------------------------------------------------
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LDC#:~ 

METHOD: _f_ GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ . 

. . -----

Y(N)NIA -- -- -- - - - -- -- - - - - - - - - - - \ - - - --- ---- - --------

Sample .Ce,estgJ:t Surrogate 
# ID Column Compound %R (Limits) 

Page:_,Lof--+ 

Reviewer: ~ 

Qualifications 

6 I y ....,..:>. ~ ( 4 -I .;;J?L) 
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Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terohenvl N Terohenvl-014 T 3,4-Dinitrotoluene z 1 ,2-Dinitrobenzene 

c a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u Tripentyltin 

D J n- . p 1- v Tri-n-oroovltin 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributvl Phosphate 

F 1.4-Difluorobenzene (DFB) L Bromobenzene R 4-Nitroohe.nol X Triohenvl Phosohate --'· 
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LDC #: ~-!?fr..a.b 

METHOD:GC 

VALIDATION FINDINGS WORKSHEET 
Internal Standards 

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

Page:_LofL 

Reviewer: 9'--

. . N/A Were all internal standard area counts within -50 to +1 00% of the I CAL midpoint standard? 
(i;:N N/A Were the retention times of the internal standards within +/- 0.05 min seconds of the retention times of the I CAL midpoint standard? 
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10 1 Internal ~ ... __ _. __ _. 
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43 = lkx~~r71 
INTST.wpd 



LDC Report# 52059F6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21G0213 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT655B 21 G0213-01 Sediment 07/19/21 
LDW21-IT655C 21G0213-02 Sediment 07/19/21 
LDW21-IT655E 21G0213-03 Sediment 07/19/21 
LDW21-SC570 21G0213-04 Sediment 07/19/21 
LDW21-SC573 21G0213-05 Sediment 07/19/21 
LDW21-IT663B 21G0213-06 Sediment 07/19/21 
LDW21-IT663C 21G0213-07 Sediment 07/19/21 
LDW21-IT663E 21G0213-08 Sediment 07/19/21 
LDW21-IT663EMS 21 G0213-08MS Sediment 07/19/21 
LDW21-IT663EDUP 21 G0213-08DUP 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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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 

ICB/CCB Total organic carbon 0.02% LDW21-IT655E 
LDW21-SC570 
LDW21-SC573 
LDW21-IT663B 
LDW21-IT663C 

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 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 (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

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

4 
\\LDCFILESERVER\VALIDATION\LOGIN\WINDWARD\DUWAMISH\52059F6_WI3.DOC 



VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

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. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 G0213 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0213 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0213 

No Sample Data Qualified in this SDG 
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LDC #: 52059F6 
SDG #: 21G0213 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Date:qf;rJhr 
Page:~_'-1 

Reviewer~ 
2nd Reviewer: · 

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

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IH\ 

I llalidatiac 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 

Target Analyte Quantitation 

()\/,::.r::~ll nf rl::~t::~ 

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

Client ID 

LDW21-IT655B 

LDW21-IT655C 

LDW21-IT655E 

LDW21-SC570 

LDW21-SC573 

LDW21-IT663B 

LDW21-IT663C 

LDW21-IT663E 

LDW21-IT663EMS 

LDW21-IT663EDUP 

I I 
A-t A 
A 
A 

~~C)w 
1\l 

-A-
A 
A- L-C<:::; 
1'1 -----

N 

Yl 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

Cam meets 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0213-01 

21G0213-02 

21G0213-03 

21G0213-04 

21G0213-05 

21G0213-06 

21G0213-07 

21G0213-08 

21 G0213-08MS 

21 G0213-08DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

I 

Notes: ____________________________________________________________________________________ __ 
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LDC #: 52059F6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

QC: 

9,10 TOC 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059F6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:% 

r 
L.-

Analyte PB (%) Maximum 
Action 

L- ICB/CCB (%) Level 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples:3-7 

Sample Identification 

I ~ Noquals 

~~ ~ I 

-

l 
1 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059G2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0269 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS583 21G0269-01 Sediment 07/21/21 
LDW21-SS586 21G0269-02 Sediment 07/21/21 
LDW21-SS690 21G0269-08 Sediment 07/21/21 
LDW21-SS586MS 21 G0269-02MS Sediment 07/21/21 
LDW21-SS586MSD 21 G0269-02MSD Sediment 07/21/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. 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. 

For analytes where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0o/o. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0o/o for all analytes with the 
following exceptions: 

Associated 
Date Analyte %0 Samples Flag AorP 

08/12/21 Fluorene 22.2 LDW21-SS690 J (all detects) A 

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 with the following exceptions: 
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Extraction Associated 
Blank 10 Date Analyte Concentration Samples 

BJG0648-BLK1 07/29/21 Bis(2-ethylhexyl)phthalate 6.4 ug/Kg All samples in SDG 
21G0269 

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. Surrogates 

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

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples/Standard Reference Materials 

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

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

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. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 
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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. 

Due to continuing calibration o/oD, 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 
Semivolatiles - Data Qualification Summary - SDG 21 G0269 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-SS690 Fluorene J (all detects) A Continuing calibration 

(%D) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 21 G0269 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 21 G0269 

No Sample Data Qualified in this SDG 

6 
\\LDCFILESERVER\V ALIDATION\LOGIN\WINDWARD\DUWAMISH\52059G2A_ Wl3. DOC 



LDC #: 52059G2a 
SDG #: 21G0269 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date:~ 
Page:___Lot_L_ 

Reviewer:_ l.J-----~-
2nd Reviewer: Tt: 

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. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

IQ 
Notes· 

I ~alidaticc A[ea 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/lev 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples / ~ M 
Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-SS583 

LDW21-SS586 

LDW21-SS690 

LDW21-SS586MS 

LDW21-SS586MSD 

' 
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I I Com meets 

-A-
,4-

<tr-,~ R6{f):!$ ~~ ~ v..2-
~w ~~~7o 
M 

( 

Al 
~ 
~ 
~ ..L-CZ.S 

N 
4---. 

N 

N 

N 

~ 
ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

~.~ 21G0269-01 

,f 21G0269-02 

21G0269-08 

21 G0269-02MS 

21 G0269-02MSD 

1 

~~~-==~h 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 
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VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 A-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1 A-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2A-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz{a,h)anthracene MMMM. Caprolactam 01. 1 ,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2A-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

I L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1 MDT) V1. 1 A-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3A,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VVVV. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2A-Dichlorophenol SS. Hexachlorobenzene UUU.Benzo(b)thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E 1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. 1,1 '-Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 
I 
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LDC #:~~.:zq VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

~~Niii 
Y N/A -- --- ---- ·~- --------- -- - --------------------------------------------------------

Finding %0 Finding RRF 
# Date Standard ID Compound _{Limit: <20.0%) (Limit: >0.05) 

2/1.:2/=z! Jti77J/-?ItP8(4'2- _M1/ -<~.~ 
I I 

r.nl\lr.AI ?_c:: 

Associated Samples 

3.M~ (~~) 

Page:--Lof / 

Reviewer: ~ 

Qualifications 

~~ 
/ / 

---



LDC #: 6.:<>t>~/<!'!!f2A 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N N/A Was a method blank analyzed for each matrix? 

N N/A Was a method blank analyzed for each concentration preparation level? 
~N N/A Was a method blank associated with every sample? 

'kN N/A Was the blan contaminated? If yes, please see quahf1cat1on below. 
Blank extraction jlpte: 1'i'>l Blank analysis date: sj;..:;/.?-1 
Cone. units: ~1<5. Associated Samoles: 

Blank extraction date: Blank analysis date: __ _ 
,.,... ....................... -. 

Page:_LofL_ 
Reviewer: q_ 

~ Reviewer: -

'........=pound II Blank ID II . ·--- .. - .. """ -· S 

1.·~.•.· ~·ool .. " .;~~~b'" ~.~ >~W.~~,.~ ;1llt1f]\W· 'iW#I'PB:~ «";; ample Identification ~EIIIIIIIIIII 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other contaminants 
within five times the method blank concentration were also qualified as not detected, "U". 

Rl Al\.11<.~? ?~n 



LDC Report# 52059G3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 G0269 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS583 21G0269-01 Sediment 07/21/21 
LDW21-SS586 21G0269-02 Sediment 07/21/21 
LDW21-SS570 21G0269-03 Sediment 07/21/21 
LDW21-SS556 21G0269-04 Sediment 07/21/21 
LDW21-SS555 21G0269-05 Sediment 07/21/21 
LDW21-SS555FD 21G0269-06 Sediment 07/21/21 
LDW21-SS536 21G0269-07 Sediment 07/21/21 
LDW21-SS575 21G0269-10 Sediment 07/21/21 
LDW21-SS575DL 21 G0269-1 ODL Sediment 07/21/21 
LDW21-SS505 21 G0269-11 Sediment 07/21/21 
LDW21-SS505DL 21 G0269-11 DL Sediment 07/21/21 
LDW21-SS506 21G0269-12 Sediment 07/21/21 
LDW21-SS506DL 21 G0269-12DL Sediment 07/21/21 
LDW21-SS575MS 21 G0269-1 OMS Sediment 07/21/21 
LDW21-SS575MSD 21 G0269-1 OMSD Sediment 07/21/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0o/o for all analytes. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits with the following exceptions: 

Affected 
Sample Column Surrogate %R (Limits) Analyte Flag AorP 

LDW21-SS575 Col.2 Decachlorobiphenyl 317 (40-126) All analytes J (all detects) A 
Col.1 Decachlorobiphenyl 305 (40-126) 

LDW21-SS505 Col. 1 Decachlorobi phenyl 238 (40-126) All analytes J (all detects) A 
Col. 2 Decachlorobiphenyl 240 (40-126) 

LDW21-SS506 Col.1 Decachlorobiphenyl 219 (40-126) All analytes J (all detects) A 
Col. 2 Decachlorobiphenyl 230 (40-126) 
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All internal standard percent recoveries (0/oR) were within QC limits with the following 
exceptions: 

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

LDW21-SS575 Hexabromobiphenyl 19 (50-200) Aroclor -1260 J (all detects) A 

LDW21-SS505 Hexabromobi phenyl 25 (50-200) Aroclor-1260 J (all detects) A 

LDW21-SS506 Hexabromobiphenyl 31 (50-200) Aroclor-1260 J (all detects) A 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For LDW21-SS575MS/MSD, no data were qualified for 
aroclor-1260 percent recoveries (o/oR) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. Relative percent differences 
(RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

Samples LDW21-SS555 and LDW21-SS555FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Analyte LDW21-SS555 LDW21-55555FD RPD 

Aroclor-1248 15.3 11.0 33 

Aroclor-1254 25.0 17.4 36 

Aroclor-1260 17.4 15.3 13 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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XI. Target Analyte Identification 

Raw data were not reviewed for Stage 28 valida-tion. 

XII. Overall Assessment of Data 

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

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

I Samele I Anal:tte I Reason I Flag I A orP I 
LDW21-SS575DL All analytes Original results more usable. Not reportable -
LDW21-SS505DL 
LDW21-SS506DL 

Due to surrogate 0/oR and internal standard 0/oR, 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 Biphenyls - Data Qualification Summary - SDG 21 G0269 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-SS575 All analytes J (all detects) A Surrogates (%R) 
LDW21-SS505 
LDW21-SS506 

LDW21-SS575 Aroclor -1260 J (all detects) A Internal standards (%R) 
LDW21-SS505 
LDW21-SS506 

LDW21-SS575DL All analytes Not reportable - Overall assessment of data 
LDW21-SS505DL 
LDW21-SS506DL 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0269 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0269 

No Sample Data Qualified in this SDG 
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LDC #: 52059G3b 
SDG #: 21G0269 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

oate:m 
Page:-L.Ql~/ __ _ 

Reviewer: 7 
2nd Reviewer: 't 

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 I 

6 f 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatiac Ar:ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / .::J:'~ 

Matrix spike/Matrix spike duplicates 

Laboratory control samples /~ 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()\/,:>I'!:! II nfrbt!:l 

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

Client ID 

LDW21-SS583 

LDW21-SS586 

LDW21-SS570 

LDW21-SS556 

LDW21-SS555 

LDW21-SS555FD 

LDW21-SS536 

LDW21-SS575 

LDW21-SS575DL 

LDW21-SS505 

LDW21-SS505DL 

LDW21-SS506 

LDW21-SS506DL 

LDW21-SS575MS 

LDW21-SS575MSD 

/.i!:.--J~&r~ 2--

L:\ Windward\Duwamish\52059G3bW. wpd 

I I Cam meets 

~ 

~~* ~~/6' ~c:::::7~~ 
-A ~vsb/6 

r 

~ 
{ 

AI 
4AtAA 
4AJ 
~ .,L~_s 

M /i:>~5f-6 
N 

N 

AtJ 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB =Equipment blank 

LabiD Matrix Date 

21G0269-01 Sediment 07/21/21 

21G0269-02 Sediment 07/21/21 

21G0269-03 Sediment 07/21/21 

21G0269-04 Sediment 07/21/21 

21G0269-05 Sediment 07/21/21 

21G0269-06 Sediment 07/21/21 

21G0269-07 Sediment 07/21/21 

21G0269-10 Sediment 07/21/21 

21G0269-10DL Sediment 07/21/21 

21G0269-11 Sediment 07/21/21 

21 G0269-11 DL Sediment 07/21/21 

21G0269-12 Sediment 07/21/21 

21 G0269-12DL Sediment 07/21/21 

21G0269-10MS Sediment 07/21/21 

21 G0269-1 OMSD Sediment 07/21/21 

I 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticides 

- -- -- -- -- --·------

A alpha-BHC K. Endrin U. Toxaphene EE. 2,4'-DDT 00. oxy-Chlordane 

B. beta-BHC L. Endosulfan II V. Aroclor-1016 FF. Hexachlorobenzene PP. cis-Nonachlor 

C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ. trans-Nonachlor 

D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. cis-Chlordane 

E. Heptachlor 0. 4,4'-DDT Y. Aroclor-1242 II. p,p'-DDE SS. trans-Chlordane 

F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. p,p'-DDD TT. alpha-Endosulphan 

G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. p,p'-DDT UU. beta-Endosulphan 

H. Endosulfan I R. Endrin aldehyde BB. Aroclor-1260 LL. o,p'-DDT W. Endosulphan Sulphate 

I. Dieldrin S. alpha-Chlordane CC. 2,4'-DDD MM. o,p'-DDE WW. Mirex 

J. 4,4'-DDE T. gamma-Chlordane DO. 2,4'-DDE NN. o,p'-DDD XX. Hexachlorobutadiene 

Notes:--------------------------------------------------------------------------------------------------------------
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LDC #: 5~os-~:i3b VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Page:__...cfo!_L 
Reviewer: --r-----

METHOD: LGc _HPLC 
Are surrogates required by the method? Yes __ or No __ . 
Please see aualifications below for all auestions answered "N". Not 

-----

'lN)N/A Did all surrogate recoveries (%R) meet the QC limits? 

Sample I Qat&Qt9f1('"' I Surrogate I # ID Column Compound 

.z ..2 f_: I 

(p L. ~~ 
~ 6) 

L:2 7 ~ 

~ 0 

I 

Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M 

8 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N 

c a, a, a-Trifluorotoluene I Fluorobenzene (FBZ) 0 

D "" J n- p 

E 1 ,4-Dichlorobutane K Hexacosane Q 

F 1_4- . lDFB) L R 

SURNew.wpd 

licabl t' 'dentified as "N/A" 

%R (Limits) Qualifications 

2>17 ( ~"-!~6 ) ~ (~rN~L~ ~t!/5" ( /:::_ ) 

( ) 

=- ~AP-rb ) 

~ {~+#.b~ ) 

( ) 

~L~ ( t ) -J~k .t 
..:>30 ( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ~ 
( ) 

( ) 

( ) 

( ) 

Surrogate Compound Surrogate Compound Surrogate Compound 

Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

Terphenyl-014 T 3,4-Dinitrotoluene z 1 ,2-Dinitrobenzene 

Decachlorobiphenvl (DCB) u Tripentvltin 

1- v Tri-n-oroovltin 

Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate 

4- . X Triohenvl -



LDC #: 52059G3b 

METHOD:GC 

VALIDATION FINDINGS WORKSHEET 
Internal Standards 

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

Page:____Cof_L 

Reviewer: 9---

N N/A Were all internal standard area counts within -50 to +1 00% of the I CAL midpoint standard? 
frh N/A Were the retention times of the internal standards within +/- 0.05 min seconds of the retention times of the I CAL midpoint standard? 

Internal 
it n~tA ~~mniA In .%. ~ II imit~\ ~T II imit~\ n.·-'"" 

8 (dets) Hexabromobiphenyl 19 (50- 200) J/UJ/A (BB) 

10 (dets) Hexabromobiphenyl 25 (50- 200) J/UJ/A (BB) 

12 (dets) Hexabromobiphenyl 31 (50- 200) J/UJ/A (BB) 

II I I I 

I 

I I I 

I I I I I 

52059G3b_INTST. wpd 



LDC#:~ 

METHOD: L GC- HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Please see qualifications below for all questions answered .. N ... Not applicable questions are identified as .. N/A ... 
~N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 

N N/A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
Y(N}N/A -- - --- ---------- r-------------- --- ---- ----------------------------------- --- _., _________ -----------

MS MSD 
# MS/MSD ID Com~ound %Rj_Limits~ %R (Limits) RPD (Limits) Associated Samples 

~//!!!> A-~PY L~z; ~£1 . .2.1~3~ 13~4- c51.:.J;~ ( ) a-~ 
I ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

l ~ ( ) ( ) 

l ~ ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_i l ( ) ( ) 

( ) ( ) ( ) 

( ) { ' { ' 

MSDNew.wpd 

Page:_Lof_L_ 

Reviewer:_ C):.:__.:___ 

Qualifications 

/J? ~ (l"bX) 



LDC#: 52059G3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: PCBs (EPA SW 846 Method 8082A) 

I I 

Concentration {ugtkgl 

I Compound 5 6 

Aroclor 1248 15.3 11.0 

Aroclor 1254 25.0 17.4 

Aroclor 1260 17.4 15.3 

I 

Page:_1_of_1_ 
Reviewer: PG 

RPD 

I 

33 

36 

13 
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LDC #:5.<o.5"'(6!f~ 

METHOD: ( GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

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

Page: --?-of-"-
Reviewer: ~ 

2ftd Revievve1. · 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

&1 N/A Was the overall quality and usability of the data acceptable? 

I 

-- - -

II # I 

Compound Name Finding Associated Samples Qualifications 

sr.l 1L, ;& I fttL ( ~~ ~'/u-!.JJd l_ 

I I 
AJ.,e I rl , 7 

Comments: ______________________________________________________________________________________________________________________ _ 
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LDC Report# 52059G4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0269 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS583 21G0269-01 Sediment 07/21/21 
LDW21-SS586 21G0269-02 Sediment 07/21/21 
LDW21-SS575 21G0269-10 Sediment 07/21/21 
LDW21-SS583MS 21 G0269-01 MS Sediment 07/21/21 
LDW21-SS583MSD 21 G0269-01 MSD Sediment 07/21/21 
LDW21-SS583DUP 21 G0269-01 DUP Sediment 07/21/21 
LDW21-SS575MS 21 G0269-1 OMS Sediment 07/21/21 
LDW21-SS575MSD 21 G0269-1 OMSD Sediment 07/21/21 
LDW21-SS575DUP 21 G0269-1 ODUP Sediment 07/21/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Arsenic and Zinc by Environmental Protection Agency (EPA) SW 846 Method 60208 
Mercury by EPA SW 846 Method 74718 

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

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

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

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

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(

0/oRSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

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

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

IV. ICP Interference Check Sample Analysis 

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

V. 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) Mercury 0.00658 mg/Kg LDW21-SS575 

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 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 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

3 
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VIII. Duplicate Sample Analysis 

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

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples 

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

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards {ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 21 G0269 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 21 G0269 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 21 G0269 

No Sample Data Qualified in this SDG 
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LDC #: 52059G4a 
SDG #: 21G0269 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Metals (EPA SW 846 Method 6020~74718) 

DatecJ../ML'L \ 
Page:_l_ofJ­

Reviewer:~/ 
2nd Reviewer: 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(I\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

11~ 

I llalidaticc Area I I Ccmmects 

Sample receipt/Technical holding times JwA 
ICP/MS Tune A-
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Target Analyte Quantitation 

()\/Ar;::!ll A nf n;::!t;::! 

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

Client ID 

LDW21-SS583 

LDW21-SS586 

LDW21-SS575 

LDW21-SS583MS 

LDW21-SS583MSD 

LDW21-SS583DUP 

LDW21-SS575MS 

LDW21-SS575MSD 

LDW21-SS575DUP 

~A/ 
N 
A-· .A 
('/ 
-ir- -~ 
AI 

___., 
I ,N 

(\61- \Bv' -c: (.-" p ~ 
N 

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0269-01 

21G0269-02 

21G0269-10 

21 G0269-01 MS 

21 G0269-01 MSD 

21 G0269-01 DUP 

21 G0269-1 OMS 

21 G0269-1 OMSD 

21 G0269-1 ODUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

I 

Notes: ____________________________________________________________________________________ __ 

L:\ Windward\Duwamish\52059G4aW. wpd 



LDC #: 52059G4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample 10 Target Analyte List 

3 Hg 

1 As 

2 As,Zn 

QC: 

4 to 6 As, Zn 

7 to 9 Hg 

Analysis Method 

CVAA 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059G4c VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted: mg/Kg Associated Samples:3 

Action 

Level 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059G6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0269 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS583 21G0269-01 Sediment 07/21/21 
LDW21-SS586 21G0269-02 Sediment 07/21/21 
LDW21-SS570 21G0269-03 Sediment 07/21/21 
LDW21-SS556 21G0269-04 Sediment 07/21/21 
LDW21-SS555 21G0269-05 Sediment 07/21/21 
LDW21-SS555FD 21G0269-06 Sediment 07/21/21 
LDW21-SS536 21G0269-07 Sediment 07/21/21 
LDW21-SS690 21G0269-08 Sediment 07/21/21 
LDW21-SS575 21G0269-10 Sediment 07/21/21 
LDW21-SS505 21G0269-11 Sediment 07/21/21 
LDW21-SS506 21 G0269-12 Sediment 07/21/21 
LDW21-SS583MS 21 G0269-0 1 MS Sediment 07/21/21 
LDW21-SS583DUP 21 G0269-01 DUP Sediment 07/21/21 
LDW21-SS690MS 21 G0269-08MS Sediment 07/21/21 
LDW21-SS690DUP 21 G0269-08DUP Sediment 07/21/21 
LDW21-SS506MS 21 G0269-12MS Sediment 07/21/21 
LDW21-SS506DUP 21 G0269-12DUP Sediment 07/21/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Ammonia as Nitrogen by Standard Method 4500-NH 3 
Sulfide by Standard Method 4500-S2 D and Puget Sound Estuary Protocols (PSEP) 
Method 
Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G and PSEP Method 

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

All technical holding time requirements were met with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Sample Analyte Until Analysis Until Analysis Flag AorP 

LDW21-SS690 Sulfide 13 days 7 days J (all detects) p 

LDW21-SS690DUP 

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 Sam_Ries 

ICB/CCB Total organic carbon 0.02% LDW21-SS583 
LDW21-SS586 
LDW21-SS570 
LDW21-SS556 
LDW21-SS555 
LDW21-SS555FD 
LDW21-SS536 
LDW21-SS690 
LDW21-SS575 
LDW21-SS505 

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 than the 
concentrations found in the associated laboratory blanks. 

V. Field Blanks 

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

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (%R) were within QC limits with the following exceptions: 

Spike ID 
(Associated Samples) Analyte %R(Limits} Flag AorP 

LDW21-SS690MS Sulfide 173 (75-125) J (all detects) A 
(LDW21-SS690 
LDW21-SS690DUP) 

VII. Duplicate Sample Analysis 

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

DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits} Flag AorP 

LDW21-SS690DUP Sulfide 62.6 (:520) - J (all detects) A 
(LDW21-SS690 
LDW21-SS690DUP) 

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

Samples LDW21-SS555 and LDW21-SS555FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration(%) 

Analyte LDW21-SS555 LDW21-5S555FD RPD 

Total organic carbon 0.97 0.91 6 

Total solids 62.30 63.37 2 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

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

Due to technical holding time, MS o/oR, and DUP RPD, 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 
Wet Chemistry - Data Qualification Summary - SDG 21 G0269 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-SS690 Sulfide J (all detects) p Technical holding times 
LDW21-SS690DUP 

LDW21-SS690 Sulfide J (all detects) A Matrix spike (%R) 
LDW21-SS690DUP 

LDW21-SS690 Sulfide J (all detects) A Duplicate sample analysis 
LDW21-SS690DUP (RPD) 

Duwamish AOC4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG 21G0269 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0269 

No Sample Data Qualified in this SDG 
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LDC #:____;:5::;.:2:...;;;..05=..;9;;;....;;G;;;....;;6;..__ __ _ 

SDG #: 21G0269 
VALIDATION COMPLETENESS WORKSHEET 

Stage 28 
Laboratory: Analytical Resources. Inc. 

Datef!/?:ej/z_ f 
Page: fof_L_ 

Reviewer:~ 
2nd Reviewer:~ . 

METHOD: (Analyte) TOG EPA SW846 Method 9060A Total Solids SM2540G f\~\'1'01\li:;~ A) {9fi1<::/Xr/ll \t- 3-w 
<3v\~:cA.e...(Sr"'~Yv---sa'D) T~ So\~Sv\C~(~c? J J 

The samples listed below were revie~ed for each of the following validatio rtas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1_7 

I llalidaticc Area 

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 

Target Analyte Quantitation 

()"''"'""''' nf rl<:~t<:~ 

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

Client ID 

LDW21-SS583 

LDW21-SS586 

LDW21-SS570 

LDW21-SS556 

LDW21-SS555 

LDW21-SS555FD 

LDW21-SS536 

LDW21-SS690 

LDW21-SS575 

LDW21-SS505 

LDW21-SS506 

LDW21-SS583MS 

LDW21-SS583DUP 

LDW21-SS506MS 

LDW21-SS506DUP 

~~()W 
.J. / ['(\::, 

I I 
Anw 
A 
A-

SA/ 
fJ 

S\fl 
C6VJ 

-A- us 
" 

-~~/ cs )& ' ~ 

N 

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

/ 

Com meets 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0269-01 

21G0269-02 

21G0269-03 

21G0269-04 

21G0269-05 

21G0269-06 

21G0269-07 

21G0269-08 

21G0269-10 

21G0269-11 

21G0269-12 

21 G0269-01 MS 

21 G0269-01 DUP 

21G0269-12MS 

21G0269-12DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

Sediment 07/21/21 

I 

Notes: ____________________________________________________________________________________ __ 
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LDC #: 52059G6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

8 Sulfide TS, Sulfide, NH3-N 

QC: 

12 TOC 

13 TS, TOC 

14,15 TOC 

16 Sulfide TS, NH3-N, Sulfide 

17 NH3-N, Sulfide 

Page 1 of 1 

Reviewer:CR 



LDC #:52059G6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Holding Time 

All samples were properly preserved and within the requried holding time with the following exceptions. 

Method: SM4500 52 D 

Analyte: Sulfide 

Holding Time: 7 days 

Total Time from 

Collection to 

Sample ID Sampling Date Analysis Date Analysis (days) Qualifier Det/ND 

8, 16 7/21/2021 8/3/2021 13 J/UJ/P Det 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059G6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:% 

I 
1--

Analyte PB (%} Maximum 
Action 

I ICB/CCB(%) 
Level 

No quais 

0.02 0.021 
-1-

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples:1-10 

Sample Identification 

I I L 

1 

Page 1 of 1 

Reviewer:CR 



LDC #:52059G6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Matrix Spikes 

MS analysis was performed by the laboratory. All MS percent recoveries (%R) were within the acceptable 

limits with the following exceptions. 

MSID MS%R Assocaited Samples Qualification 

8, 16 Jdet/A 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #:52059G6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Laboratory Duplicates 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPD) 

for samples >SX the reporting limits with the exceptions listed below. If samples were <SX the reproting limits, the difference was with 

1X the reporting limit for water samples and within 2X the reporting limit for soil samples for all samples with the exceptions listed 

Difference Difference 

Duplicate ID Matrix Analyte RPD RPD Limit (units) Limit Assocaited Samples Qualification Det/ND 

16 s Sulfide 62.6 20 8, 16 J/UJ/A Det 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059G6 

METHOD: lnorganics 

Analyte 

TOC 

Total solids 

5 

0.97 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (%) 

6 

0.91 

62.30 63.37 

V:\Christina\Excel WS\Windward- LDW\52059G6 

RPD 

6 

2 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059H2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0283 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC548 21G0283-09 Sediment 07/20/21 
LDW21-SC548MS 21 G0283-09MS Sediment 07/20/21 
LDW21-SC548MSD 21 G0283-09MSD 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 Organic 
Superfund Methods Data Review (January 2017). 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: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. 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 (0/oRSD) were less than or equal to 20.0°/o for 
all analytes. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

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 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (o/oR) MSD (o/oR) 
(Associated Samples) Analyte (Limitsl (Limits) Flag AorP 

LDW21-SC548MS/MSD Chrysene - 160 (47-120) J (all detects) A 
(LDW21-SC548) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

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

LDW21-SC548MS/MSD Chrysene 42.7 (:!>35) J (all detects) A 
{LDW21-SC548} 

IX. Laboratory Control Samples/Standard Reference Materials 

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

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

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. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 
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XV. Overall Assessment of Data 

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

Due to MS/MSD o/oR and RPD, 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 
Semivolatiles - Data Qualification Summary - SDG 21 G0283 

Sample Analyte Flag AorP Reason 

LDW21-SC548 Chrysene J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

LDW21-SC548 Chrysene J (all detects) A Matrix spike/Matrix spike 
duplicate (RPD) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 21 G0283 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles- Field Blank Data Qualification Summary- SDG 21G0283 

No Sample Data Qualified in this SDG 
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LDC #: 52059H2a 
SDG #: 21G0283 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date:~/k 
Page:..7oiT 

Reviewer:~ 
2nd Reviewer: 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Lg_ 

Notes· 

I ~alidaticc Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/lev 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples ~ 
Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-SC548 

LDW21-SC548MS 

LDW21-SC548MSD 

I 
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<:A 
fr 
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~ r?_f"_J/ ~ ~7) 
A 
Al 
~ 
4J 

'*' .Lc!? 

IJ 
-A-

N 

N 

N 

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

1 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0283-09 

21 G0283-09MS 

21 G0283-09MSD 

r 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

I 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

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

A Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J 1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 A-Dioxane K1. o,o' ,o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1 A-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 

I J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R 1. 2-Naphthylamine 

MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene K. Hexachloroethane 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

I M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1 MDT) V1. 1 A-phenylenediamine 

! 0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 
I 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene WW. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene UU U. Benzo(b )thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2A-Trichlorobenzene TT. Pentachlorophenol VW. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. 1, 1 '-Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: !52~!;'9~:u:( 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_Lof.L-

Reviewer: ~ 

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

')¥INN/A Were the MS/MSD percent recoveries (%Rl 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 

_.::)/~ ?Pcbli> ( ) L 6 tt:> J4.7-/.:::IO > ( ) lr~/ ~/_tt-_ 
I 

) 14,;?.7 (-==-3>) 
, 

k <D"D'lP ( ) ( 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

j_ _l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I j_ _l ( ) ( ) 
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LDC Report# 52059H3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0283 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC505 21G0283-01 Sediment 07/20/21 
LDW21-SC506 21G0283-02 Sediment 07/20/21 
LDW21-SC508 21G0283-03 Sediment 07/20/21 
LDW21-SC515 21G0283-04 Sediment 07/20/21 
LDW21-SC522 21G0283-05 Sediment 07/20/21 
LDW21-SC523 21G0283-06 Sediment 07/20/21 
LDW21-SC516 21G0283-07 Sediment 07/20/21 
LDW21-SC536 21G0283-08 Sediment 07/20/21 
LDW21-SC548 21G0283-09 Sediment 07/20/21 
LDW21-SC511 21G0283-10 Sediment 07/20/21 
LDW21-IT6648 21 G0283-11 Sediment 07/20/21 
LDW21-IT664C 21G0283-12 Sediment 07/20/21 
LDW21-IT664E 21 G0283-13 Sediment 07/20/21 
LDW21-IT6708 21 G0283-14 Sediment 07/20/21 
LDW21-IT670C 21G0283-15 Sediment 07/20/21 
LDW21-IT670E 21G0283-16 Sediment 07/20/21 
LDW21-IT6508 21G0283-17 Sediment 07/20/21 
LDW21-IT650C 21G0283-18 Sediment 07/20/21 
LDW21-IT650BMS 21 G0283-17MS Sediment 07/20/21 
LDW21-IT650BMSD 21 G0283-17MSD 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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

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 non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

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

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

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

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

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences {0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard percent recoveries (o/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) 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. 

3 
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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. 

X. Target Analyte Quantitation 

All target analyte quantitations met validation criteria. 

The sample results for detected analytes from the two columns were within 40% relative 
percent difference (RPD) with the following exceptions: 

I Sam~le I Anal~te I RPD I Flag I AorP I 
LDW21-IT664C Aroclor-1260 44.6 J (all detects) A 

LDW21-IT6508 Aroclor-1260 49.6 J (all detects) A 

XI. Target Analyte Identification 

All target analyte identifications met validation criteria. 

XII. Overall Assessment of Data 

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

Due to RPD between two columns, data were qualified as estimated in two samples. 

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

4 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 G0283 

Sample Analyte Flag AorP Reason 

LDW21-IT664C Aroclor-1260 J (all detects) A Target analyte quantitation 
LDW21-IT650B (RPD between two 

columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0283 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0283 

No Sample Data Qualified in this SDG 

5 
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LDC #: 52059H3b 
SDG #: 21G0283 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:1'7t' 
Page:_L.o ,;:L 

Reviewer: ~ 
2nd Reviewer: Jt 

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 

14 

15 

16 

17 

I Y:alidaticn A[ea I I Comments 

Sample receipt/Technical holding times .Rr-
Initial calibration/lev 1~1-14- ~ ::::s ..;::;oh . fc:;~~ev~ ~~ 
Continuing calibration -Is ...:?-tf:::s. ~ 

~ 
c 

Laboratory Blanks 

Field blanks N 
Surrogate spikes /~ ~ 
Matrix spike/Matrix spike duplicates -A:-
Laboratory control samples fc....coJ1 ~ ~cZ5 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()\/,::>r::~ll nf rl::~t::~ 

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

Client ID 

LDW21-SC505 

LDW21-SC506 

LDW21-SC508 

LDW21-SC515 

LDW21-SC522 

LDW21-SC523 

LDW21-SC516 

LDW21-SC536 

LDW21-SC548 

LDW21-SC511 

LDW21-IT664B 

LDW21-IT664C 

LDW21-IT664E 

LDW21-IT670B 

LDW21-IT670C 

LDW21-IT670E 

LDW21-IT650B 

L:\Windward\Duwamish\52059H3bW.wpd 

N 
4JJ 
~ 
A 

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0283-01 

21G0283-02 

21G0283-03 

21G0283-04 

21G0283-05 

21G0283-06 

21G0283-07 

21G0283-08 

21G0283-09 

21G0283-10 

21G0283-11 

21G0283-12 

21G0283-13 

21G0283-14 

21G0283-15 

21G0283-16 

21G0283-17 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

I 



LDC #: 52059H3b 
SDG #: 21G0283 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Client ID LabiD 

18 LDW21-IT650C 21G0283-18 

19 LDW21-IT650BMS 21 G0283-17MS 

20 LDW21-IT650BMSD 21 G0283-17MSD 

21 

22 

I?~ 

Notes· 

, I 

L:\ Windward\Duwamish\52059H3bW. wpd 

Matrix 

Date: 6;/-u­
Page:_~_of_ 

Reviewer:~ 
2nd Reviewer:----Jt:-

Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 



VALIDATION FINDINGS CHECKLIST Page:-J..-:.of ...2... 
Reviewer: ~ 

HPLC 

Level IV checklist GC_HPLC rev02_S.wpd 



VALIDATION FINDINGS CHECKLIST 

Level IV checklist GC_HPLC rev02_S.wpd 

Page:~f~ 
Reviewer: ~ 



LDC #5~/1:&£,. 

METHOD: _(GC HPLC 

.vel IV/D Only 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

. ~ N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
~ Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
~ Did the relative percent differences of detected compounds between two columns/detectors ~40%? 

If no. olease see findinas bell 

%RPD Between Two Columns/Detectors 
# Compound Name Sample ID Limit (< 40%) 

I I ~ I 

/02... 

I 

~~ 

17 49:6 

COMQUA_RPDNew.wpd 

I 

Page: _Lot I 
Reviewer: Cl_-

Qualifications 

~* 
I 



LDC #: 52059H3b 

METHOD: GC HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF = AIC 
Average CF = sum of the CF/number of standards 
%RSD = 100 * (SIX) 

-- ----

Calibration 
# Standard ID Date Compound 

1 I CAL 8/13/21 BB-1 (1) 

BB-1 (2) 

2 

3 

I 4 I I I II 

Where: A = Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

... I Becalc11lated I " 
_, 

CF 

I 
CF 

I ( 100 std) ( 100 std) Ave CF (initial) 

0.03587713 0.03587711 0.03599233 

0.06872649 0.06872649 0.06650318 

II II 

I Becalc11lated 

Ave CF (intial) 

0.03599233 

0.06650318 

II 

Page:_LofL 

Reviewer: PG 

IEJI I Becalc111ated 

%RSD I I %RSD 

2.6 2.6 

7.7 7.7 

II II I 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

52059H3b_081321_1NICLC.wpd 



LDC #:5-:lt:/.sr?'Jbh 

METHOD: GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:___Lof_L_ 

Reviewer: 0. 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 

A = Area of com pound 
C = Concentration of com pound 

I Reported I Recalculated II Reported I Recalculated 
I 

Standard Calibration 

I I II I 
• 

ID Date Compound 
# 

Average CF(Ical)/ CF/ Cone. CF/ Cone. %0 %0 
CCV Cone. CCV CCV 

1 ~ 8'!6.21~~.8. 3-~~~ i:!!J5-I (I ) t?~~9~.,.:):33> tt>.~?t'3/ t?.~:36?~ ~-!>" ;;:;?.~ 

13J3rl ( _:2.) 1!7.~~/:B 4> e>6.7tY9'57 ~~679357 .=<~ ;()~ , , 

2 fl$/b;::l/;?rf..S ~/rr/=y e/3-1 (1} P.~~~.::23>~ ~e>-33~0 P.e::J -3CJ-3~ 6.b t~G.6 
I 

/3!!>~ (.;>} 4?.~£b7/~0 40~7/.fo ~r-3 ~~~-:3/~ tt?.-3 
/ 

3 p 1f!7J-1~3Ait>~ 
r ~7/">j ~-I (I ) If? . .P~£'1'~...:2:3 _3 Ct:'?S'~? t::J.~-3~8 /.~ ;.:::l-

# 7 
(;t} 

~ / 

-4.~ -e£3-.! t?.~St:>3/ zs ~.~:3.:2.7~SJ eJ ,P6:S.2/ .62 ..;.~ 

14 I I I I II I II I I 

r.nNr.l r. wnrl A. wnrl 



LDC#:~ieJ6 , 

METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

Page:___Lof_L 
Reviewer: 9----

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample 10~ I 

Surra ate 

I 

~~x 
Sample ID: 

I 

I 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Column/Detector 

I df/.o 
I ~ 

Surrogate Percent 
Found Difference 

I Re~orted Recalculated 

=-·~~zrl 86.~ ?$/:) 
6~.7 ~9._ 

II Surrogate I Surrogate I Percent I Percent I Percent 
Surrogate I Column/Detector I Spiked Found Recovery Recovery Difference 

I 

I 

I I - I I I - ~orte~~-T-Recalculated I I 

Sample ID· 

Surrogate Percent 
Surra ate Column/Detector Found Difference 

I I Re~orted Recalculated I 



LDC #: t!FP~(ia,.b 

METHOD: /Gc _HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_Lo~-L 
Reviewer: Q 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below using 
the following calculation: 
%Recovery= 100 * (SSC- SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: /9 /.-<2> 
J 

SSC = Spiked sample concentration 
SA = Spike added 
MS = Matrix spike 

SC = Sample concentration 

MSD = Matrix spike duplicate 

I I Spike Sample Spike Sample J Matri~;pik~-~ ~~- M~tr~ Spike Duplicate lin MS/MSD I 
Adde Co.99. Conce~ration 1 II II I 

Compound ( ~>/~) { jl6/~) ( ~~6 ) Percent Recovery Percent Recovery RPD 

~~~~~~~'li;/jijj~i~!J!ili\j1i!1;!iilll:~ ''' ll!;:' ' :;!;;:ii:l!!j!i!!~;:j:i;,\!ij! Il~'~)~~~~~~~f;;•l MS MSD --- MS MSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I, 
Gasoline (8015) 

Diesel (8015) 

Benzene (80218} 

Methane (RSK-175) 

2,4-D (8151} 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 O) 

HMX (8330} 

2,4,6-Trinitrotoluene (8330) 

,Bi3 L~l I/~/ II 4.4 78.~ 1_7~-~ 7.::3.6 Z--3.~ /.B. 3 I 7~~~L4'.~,.,~ U-s~ 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheetfor list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

t./l.~nr.r r.I\Jcw wnrl 



LDC#~ 

METHOD: / GC _HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:_Lof~ 
Reviewer: q._ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA 

RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: BJ~?4--,Bs/ 

Where SSC = Spiked sample concentration 
SA = Spike added 
LCS = Laboratory Control Sample 

SC =Sample concentration 

LCSD = Laboratory Control Sample duplicate 

I I Spike Spike Sample ~- LCS II LCSD I[ LCS/LCSD II 
_n ""' w " Compoun~ ""-'' { ~;._.,_) ~7~ I Percent Recovery II Percent Recovery II RPD II 
I
ll ii!:; .. :: .. if'::; '' ..... ;:.:.; ·· < •t 'tit .\·~:, •.. ;:.;.·; •. , •··• I!)I!I r I I II I II I I ~ ~ ~ "'' -:' -~ ',_.,· LCS LCSD LCS LCSD : Reported Recalc. :: Reported : Recalc. Reported Recalc.

1 

Gasoline (8015) 

Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 
--
Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

~ /11> I _&-;± p . .=:L /1/;4 7-5;--6> 7~.4-

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

I r..C::: r.1 r. IA!nri 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: 

Y}N N/A 
1 

N N/A 

LGc_HPLC 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Df) Example: 
(RF)(Vs or Ws)(%8/100) 

Page: _Lof_L 
Reviewer: Q 

Sample 10. __ ---+--- Compound Name ,E3I3 -I 
--~-----------------A= Area or height of the compound to be measured 

Fv= Final Volume of extract 
Of= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

# Sample 10 

I 
( 

---- --

Concentration= ( ~;>~/.:2) ( ~~ ) 
( 2tt6-?~~~) ("'.ttP~99.2:3:V 

- .:;_t5£_1 

~IJ- (~~.23/.r~~~~b )C"-"=>.~ ") 
~eJ9te:/¢/# - . :;:::. 5" .;;>_ ZJ %-

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

Reported Recalculated Results 
Compound Con~ns Concentrations Qualifications 

( +==="'~) ( 1 

:8~ 
, I ;!:) 

£"";;;)_ 
I 

Comments:-----------------------------------------------------------------------------------------------------------------

SAMPCAL.wod 



LDC Report# 52059H4c 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Mercury 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 G0283 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC548 21G0283-09 Sediment 07/20/21 
LDW21-SC548MS 21 G0283-09MS Sediment 07/20/21 
LDW21-SC548MSD 21 G0283-09MSD Sediment 07/20/21 
LDW21-SC548DUP 21 G0283-09DUP Sediment 07/20/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Mercury by Environmental Protection Agency (EPA) SW 846 Method 74718 

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

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

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-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. 

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. Laboratory Blanks 

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

IV. Field Blanks 

No field blanks were identified in this SDG. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VI. Duplicate Sample Analysis 

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

VII. Laboratory Control Samples 

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

VIII. Field Duplicates 

No field duplicates were identified in this SDG. 

IX. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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X. 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. 
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Duwamish AOC4 
Mercury - Data Qualification Summary - SDG 21 G0283 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Mercury - Laboratory Blank Data Qualification Summary - SDG 21 G0283 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Mercury - Field Blank Data Qualification Summary - SDG 21 G0283 

No Sample Data Qualified in this SDG 
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LDC #: 52059HA1L 
SDG #: 21G0283 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: Mercury (EPA SW 846 Method 74718) 

Date~ 
Page:~ of+ 

Reviewer:~ 
2nd Reviewer:----=F-

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. 

)( 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

_17 

I ~alidatico A[ea 

Sample receipt/Technical holding times 

Instrument Calibration 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field Duplicates 

Target Analyte Quantitation 

()\/.c>r<:all A nf n<:~t<:a 

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

Client ID 

LDW21-SC548 

LDW21-SC548MS 

LDW21-SC548MSD 

LDW21-SC548DUP 

I I 
~--A-
'A-
A/ 
N 
A 
A-
A- LC') 
!\{ 

___..... 

" 
N 

.f\-
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmeots 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21G0283-09 

21 G0283-09MS 

21 G0283-09MSD 

21 G0283-09DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

I 

Notes: ______________________________________________________________________________________ ___ 
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LDC Report# 52059H6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 4 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0283 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC505 21G0283-01 Sediment 07/20/21 
LDW21-SC506 21G0283-02 Sediment 07/20/21 
LDW21-SC508 21G0283-03 Sediment 07/20/21 
LDW21-SC515 21G0283-04 Sediment 07/20/21 
LDW21-SC522 21G0283-05 Sediment 07/20/21 
LDW21-SC523 21G0283-06 Sediment 07/20/21 
LDW21-SC516 21G0283-07 Sediment 07/20/21 
LDW21-SC536 21G0283-08 Sediment 07/20/21 
LDW21-SC548 21G0283-09 Sediment 07/20/21 
LDW21-SC511 21G0283-10 Sediment 07/20/21 
LDW21-IT6648 21 G0283-11 Sediment 07/20/21 
LDW21-IT664C 21G0283-12 Sediment 07/20/21 
LDW21-IT664E 21G0283-13 Sediment 07/20/21 
LDW21-IT6708 21G0283-14 Sediment 07/20/21 
LDW21-IT670C 21G0283-15 Sediment 07/20/21 
LDW21-IT670E 21G0283-16 Sediment 07/20/21 
LDW21-IT6508 21G0283-17 Sediment 07/20/21 
LDW21-IT650C 21G0283-18 Sediment 07/20/21 
LDW21-SC505MS 21 G0283-01 MS Sediment 07/20/21 
LDW21-SC505DUP1 21 G0283-01 DUP1 Sediment 07/20/21 
LDW21-SC505DUP2 21 G0283-01 DUP2 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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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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 non-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. 

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 10 Analyte Concentration Samples 

ICB/CCB Total organic carbon 0.02% All samples in SDG 21G0283 

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 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. 

VIII. Laboratory Control Samples 

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

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

All target analyte quantitations were within validation criteria. 

XI. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry- Data Qualification Summary- SDG 21G0283 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0283 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0283 

No Sample Data Qualified in this SDG 
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LDC #: 52059H6 
SDG #: 21G0283 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

oate:qf~/zr 
Page:~ 

Reviewer: :([ 
2nd Reviewer: ~ 

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

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidaticc 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 

Target Analyte Quantitation 

n\Jor"<:oll nf rl<>t<:> 

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

Client 10 

LDW21-SC505 

LDW21-SC506 

LDW21-SC508 

LDW21-SC515 

LDW21-SC522 

LDW21-SC523 

LDW21-SC516 

LDW21-SC536 

LDW21-SC548 

LDW21-SC511 

LDW21-IT6648 

LDW21-IT664C 

LDW21-IT664E 

LDW21-IT6708 

LDW21-IT670C 

LDW21-IT670E 

LDW21-IT6508 

L:\ Windward\Duwamish\52059H6W. wpd 

I I 
A-t A 
JA-
A/ 

(<;w 
N' 
A 
A 
IT- [_L} 
N ----
) 

'"" j'(' 

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

1 

Com meets 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0283-01 

21G0283-02 

21G0283-03 

21G0283-04 

21G0283-05 

21G0283-06 

21G0283-07 

21G0283-08 

21G0283-09 

21G0283-10 

21G0283-11 

21G0283-12 

21G0283-13 

21G0283-14 

21G0283-15 

21G0283-16 

21G0283-17 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

I 



LDC #: 52059H6 
SDG #: 21G0283 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM2540G) 

Client 10 LabiD 

18 LDW21-IT650C 21G0283-18 

19 LDW21-SC505MS 21 G0283-01 MS 

20 LDW21-SC505DUP l 21 G0283-01 DUP l 
21 LDW21-SC505"Wg Q~ 21 G0283-0 1 ""FRP-0 vtfL. 
22 

23 

?LI. 

Dateq{ Y{ZJ 
Page: ___2f:::::: -z--: 

Reviewer:~ 
2nd Reviewer:----lf=-

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

-sediment 07/20/21 

Notes: ________________________________________________________________________________ _ 
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LDC #:52059H6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X 

II. Calibration 

Were all instuments calibrated at the 

requried frequency? X 

Were the proper number of standards 

used? X 

Were all initial and continuing calibration 

verifications within the QC limits? X 

Were all initial calibration correlation 

coefficients within limits as specifed by the 

method? X 

Were balance checks performed as 

required? X 

Ill. Blanks 

Was a method blank assoicated with every 

sample in this SDG? X 

Was there contamination in the method 

blanks? X 

Was there contamination in the initial and 

continuing calibration blanks? X 

IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries with the QC 

limits? (If the sample concentration 

exceeded the spike concentration by a 

factor of 4, no action was taken.) X 

Were the MS/MSD or laboratory duplicate 

relative percent differences (RPDs) within 

the QC limits? X 

V. Laboratory Control Samples 

Was a LCS analyzed for each batch in the 

SDG? X 

Were the LCS recoveries and RPDs (if 

applicable) within QC limits? X 

X. Sample Result Verification 

Were all reproting limits adjusted to reflect 

sample dilutions? X 

Were all soil samples dry weight corrected? X 

XI. Overall Assessment of Data 

Was the overall assessment of the data 

found to be acceptable? X 

Comments 

Page 1 of 2 
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LDC #:52059H6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

XII. Field Duplicates 

Were field duplicates identifed in this SDG? X 

Were target analytes detected in the field 

duplicates? X 

XIII. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field 

blanks? X 

Comments 

Page 2 of 2 

Reviewer:CR 



LDC #: 52059H6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

QC: 

19,20 TOC 

20,21 TS 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059H6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:% 

(units) 
Maximum 

Action 

ICB/CCB (%) 
Level 

0.02 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples:AII 

Page 1 of 1 

Reviewer:CR 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is establisec 



LDC #: 52059H6 

Method: lnorganics 

Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_1 of _1_ 

Reviewer: CR 

The correlation coefficient (r) for the calibration of _TOC_ was recalculated.Calibration date: __ 7/14/21 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Calibration verification 

Calibration verification 

Calibration verification 

Comments: 

Analyte 

TOC 

TOC 

TOC 

Where, 

Standard 

ICV 

CCV 

CCV 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (mg/1) Area r or .-2 r or .-2 (Y/N) 

44.446 44.87 101 101 y 

44.446 44.886 101 101 y 

44.446 43.95 99 99 y 



LDC #:52059H6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

Percent recoveries (%R) for the laboratory control sample (LCS) and matrix spike (MS) were recalcuated using the following formula. 

%R = (Found/True) x 100 

Found =concentration of each analyte measured in the analysis. For the MS calculation, Found = SSR (Spiked Sample Result)- SR (Sample 

Result) 

True= concentraiton of each analyte in the source 

The sample and duplciate relative percent difference (RPD) was recalcuated using the following formula. 

RPD = (Absolute value(S-D)x 200) I (S+D) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

Recalcuated 

Sample ID Type of Analysis Element Found/S True/D %R/RPD 

LCS LCS TOC 45.2 44.4 102 

19 MS TOC 1.87 1.7 110 

20 Duplicate TS 55.14 55.23 0.163 

Reported 

%R/RPD Acceptable (Y /N) 

102 y 

110 y 

0.162 y 

Page 1 of 1 
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LDC #:52059H6 

METHOD: lnorganics 

Sample ID Analyte Raw Data(%) 

10 TOC 0.8 

11 TOC 1.541 

12 TOC 1.441 

13 TOC 0.815 

14 TOC 0.11 

15 TOC 0.098 

16 TOC 0.098 

17 TOC 0.069 

18 TOC 0.039 

Sample ID Analyte Dry Weight (g) 

1 Total solids 2.9346 

2 Total solids 4.5909 

3 Total solids 3.5475 

4 Total solids 4.2263 

5 Total solids 3.512 

6 Total solids 3.1896 

7 Total solids 3.6258 

8 Total solids 3.0433 

9 Total solids 4.7338 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Reported Result Recalcuated Acceptable 

Percent solids (%) (%) Result(%) (Y/N) 

67.86 1.18 1.18 y 

66.15 2.33 2.33 y 

68.94 2.09 2.09 y 

72.47 1.12 1.12 y 

75.62 0.15 0.15 y 

70.72 0.14 0.14 y 

75.93 0.13 0.13 y 

78.03 0.09 0.09 y 

78.65 0.05 0.05 y 

Reported Recalcuated Acceptable 

Wet Weight (g) Tare Weight (g) Result(%) Result(%) (Y/N) 

4.666 0.8064 55.14 55.14 y 

7.3076 0.7995 58.26 58.26 y 

5.434 0.7948 59.34 59.34 y 

6.472 0.8069 60.36 60.36 y 

5.1677 0.8043 62.05 62.05 y 

5.2124 0.7916 54.24 54.24 y 

5.9514 0.8051 54.81 54.81 y 

4.9363 0.8057 54.17 54.17 y 

6.5444 0.7982 68.49 68.49 y 
--

,_ 

Page 1 of 1 
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LDC Report# 5205913b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0285 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC67 4AB 21G0285-01 Sediment 07/20/21 
LDW21-SC67 4CB 21G0285-02 Sediment 07/20/21 
LDW21-SC674EB 21G0285-03 Sediment 07/20/21 
LDW21-SC674GB 21G0285-04 Sediment 07/20/21 
LDW21-SC673BB 21G0285-05 Sediment 07/20/21 
LDW21-SC673DB 21G0285-06 Sediment 07/20/21 
LDW21-SC673FB 21G0285-07 Sediment 07/20/21 
LDW21-SC673HB 21G0285-08 Sediment 07/20/21 
LDW21-SC673J 8 21G0285-09 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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0o/o for all analytes. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

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

All internal standard percent recoveries (o/oR) were within QC limits. 

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. 

3 
\\LDCFILESERVER\VALIDATION\LOGIN\WINDWARD\DUWAMISH\5205913B_WI3.DOC 



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. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 G0285 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0285 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0285 

No Sample Data Qualified in this SDG 
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LDC #: 5205913b 
SDG #: 21G0285 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~~;o/ 
Page:-L~ 

Reviewer:_--:-_ 
2nd Reviewer: f'b 

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. 

Yll 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

n 
Notes· 

I ~alidaticc A[ea I I Cam meets 

Sample receipt/Technical holding times k 
Initial calibration/leV ~~-A- {<:5(!) .S .=<O ~ I ~Jis:: .:::cC>h 

4_ ~/(~~~ 
. -

Continuing calibration 

Laboratory Blanks 4-_ t' 

Field blanks ~ 
Surrogate spikes /..:t:_$ ..,& 
Matrix spike/Matrix spike duplicates ;j_ ~~ 

Laboratory control samples / :!5/<M ,4-_ L~~ 
/ 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()\/<:lr"<:!ll nf rl<>t<:~ 

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

Client ID 

LDW21-SC67 4AB 

LDW21-SC67 4CB 

LDW21-SC67 4EB 

LDW21-SC67 4GB 

LDW21-SC673BB 

LDW21-SC673DB 

LDW21-SC673FB 

LDW21-SC673HB 

LDW21-SC673JB 

L:\ Windward\Duwamish\5205913bW. wpd 

AI 
N 

N 

A-
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21G0285-01 

21G0285-02 

21G0285-03 

21G0285-04 

21G0285-05 

21G0285-06 

21G0285-07 

21G0285-08 

21G0285-09 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

I 



LDC Report# 5205916 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 G0285 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC674AB 21G0285-01 Sediment 07/20/21 
LDW21-SC674CB 21G0285-02 Sediment 07/20/21 
LDW21-SC674EB 21G0285-03 Sediment 07/20/21 
LDW21-SC674GB 21G0285-04 Sediment 07/20/21 
LDW21-SC673BB 21G0285-05 Sediment 07/20/21 
LDW21-SC673DB 21G0285-06 Sediment 07/20/21 
LDW21-SC673FB 21G0285-07 Sediment 07/20/21 
LDW21-SC673HB 21G0285-08 Sediment 07/20/21 
LDW21-SC673JB 21G0285-09 Sediment 07/20/21 
LDW21-SC674ABDUP 21 G0285-01 DUP 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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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 

ICB/CCB Total organic carbon 0.02% LDW21-SC67 4AB 
LDW21-SC67 4CB 
LDW21-SC674EB 
LDW21-SC673BB 
LDW21-SC673DB 
LDW21-SC673HB 
LDW21-SC673JB 

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 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 

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. 
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VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

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. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 G0285 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0285 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0285 

No Sample Data Qualified in this SDG 
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LDC #: 5205916 
SDG #: 21G0285 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analvtical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

oate1'!?t Jh-1 
Page:_~ 

Reviewer: ~ 
2nd Reviewer: 

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

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidatioo Area 

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 

Target Analyte Quantitation 

()\/<:>r<>ll nf n.:>t<> 

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

Client ID 

LDW21-SC67 4AB 

LDW21-SC67 4CB 

LDW21-SC67 4EB 

LDW21-SC67 4GB 

LDW21-SC673BB 

LDW21-SC673DB 

LDW21-SC673FB 

LDW21-SC673HB 

LDW21-SC673JB 

LDW21-SC674ABDUP 

I I 
~A-
'A 
A 
~Sv v 

N 
'tJ' 
A 
A- {($ 
AI ---

N 

,CY' 

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

Com meets 

D =Duplicate 
TB =Trip blank 
EB = Equipment blank 

LabiD 

21G0285-01 

21G0285-02 

21G0285-03 

21G0285-04 

21G0285-05 

21G0285-06 

21G0285-07 

21G0285-08 

21G0285-09 

21 G0285-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

I 

Notes: ______________________________________________________________________________________ ___ 
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LDC #: 5205916 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample 10 Target Analyte List 

All TS, TOC 

QC: 

10 TS 

Page 1 of 1 

Reviewer:CR 



LDC #: 5205916 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:% 

I - I I I 

Analyte PB (%) Maximum 
Action 

L- ICB/CCB (%) Level 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples:1-3, 5-6, 8, 9 

I I 
I Sample Identification -

I I 

~ Noquals 

~I ~ 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059J2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21G0286 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS687 21G0286-01 Sediment 07/22/21 
LDW21-SS625 21G0286-02 Sediment 07/22/21 
LDW21-SS627 21G0286-04 Sediment 07/22/21 
LDW21-SS646 21G0286-05 Sediment 07/22/21 
LDW21-SS627MS 21 G0286-04MS Sediment 07/22/21 
LDW21-SS627MSD 21 G0286-04MSD Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). 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: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. 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. 

For analytes where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0%. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences {0/oD) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analvte %0 Samples Flag AorP 

08/14/21 Fluorene 21.9 LDW21-SS687 J (all detects) A 
Phenanthrene 29.2 J (all detects) 
Anthracene 22.4 J (all detects) 
Fluoranthene 26.3 J (all detects) 

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

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. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. For LDW21-SS627MS/MSD, no data were qualified for 
benzo(g,h,i)perylene percent recoveries (%>R) outside the QC limits since the analyte 
was not a part of the target analyte list. Relative percent differences (RPD) were within 
QC limits. 

IX. 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. 

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. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 
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XV. 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 °/oD, 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 
Semivolatiles - Data Qualification Summary - SDG 21 G0286 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-SS687 Fluorene J (all detects) A Continuing calibration 

Phenanthrene J (all detects) (%D) 
Anthracene J (all detects) 
Fluoranthene J (all detects) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 21 G0286 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 21 G0286 

No Sample Data Qualified in this SDG 
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LDC #: 52059J2a 
SDG #: 21G0286 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date:~k 
Page:IofZ' 

Reviewer:~ 
2nd Reviewer:__tk_ 

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. Target analyte quantitation 

XIII. Target analyte identification 

XIV. System performance 

XV. Overall assessment of data 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Lg_ 

Notes· 

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

Client ID 

LDW21-SS687 

LDW21-SS625 

LDW21-SS627 

LDW21-SS646 

LDW21-SS627MS 

LDW21-SS627MSD 

L:\ Windward\Duwamish\52059J2aW. wpd 

A( 

. 
N 

N 

N 

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

1 

eaE 
J 

l 

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21G0286-01 

21G0286-02 

21G0286-04 

21G0286-05 

21 G0286-04MS 

21 G0286-04MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J 1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 A-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1 A-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2A-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1 ,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene ( 1 MDT) V1. 1 A-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3A,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VVVV. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2A-Dichlorophenol SS. Hexachlorobenzene UUU.Benzo(b)thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. o-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2A,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. 1,1 '-Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #:4""_~4 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

mil see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument? 

.f'LN Were percent differences (%0) and relative response factors (RRF) within method criteria for all CCC's and SPCC's? 
Y1N/NIA -- -- --- , - ------ -- -- ------------ ------------------ ----- --- ·-- --------------- . 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples 

8//4-/.2/ JV'T111.2/c;lfl#2 tJ!/ ~;.e:r 1 . .6=-b.M~I~ 
I I 

tltl .:29.~ / 

Jill ~.2 .. 4 
y'y .2P.3. 

r.nl\lr.AI ?~ 
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LDC #: .;...<o~ 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:~ 
Reviewer:~ 

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

YfNMIA • ·-·- ···- ···-~···-- ,..,._.·--··· ·---·-··-- \'"'' ':L -··- ···- ·-·-··11'- t-.1'-'·""-··· '-1111111-·-··'-'-'-' \• , ......... , ............... - """"-' ........ ....,. 

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

0-6 ~ ( ) 4s-. 8' ( #-1131 ( ) e ~m .. t-r~~ , 
( ) ( ) ( ) /I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

l ~ ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_1_ _l ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I ( ) ( ) ( ) 

MSD.2S 



LDC Report# 52059J3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0286 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS625 21G0286-02 Sediment 07/22/21 
LDW21-IT625 21G0286-03 Sediment 07/22/21 
LDW21-SS627 21G0286-04 Sediment 07/22/21 
LDW21-SS646 21G0286-05 Sediment 07/22/21 
LDW21-IT625MS 21 G0286-03MS Sediment 07/22/21 
LDW21-IT625MSD 21 G0286-03MSD Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0o/o for 
all analytes. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0%, for all analytes. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(Ofc,R) were not within QC limits for sample LDW21-SS646. No data were qualified for 
samples analyzed at greater than or equal to SX dilution. 

All internal standard percent recoveries (o/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits with the 
following exceptions: 
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Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analyte (Limits) (Limits) Flaa AorP 

LDW21-IT625MS/MSD Aroclor-1260 122 (58-120) - J (all detects) A 
(LDW21-IT625) 

Relative percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 

Due to MS/MSD o/oR, 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 Biphenyls - Data Qualification Summary - SDG 21 G0286 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-IT625 Aroclor-1260 J (all detects) A Matrix spike/Matrix spike 

duplicate (%R) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0286 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0286 

No Sample Data Qualified in this SDG 
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LDC #: 52059J3b 
SDG #: 21G0286 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:.¢Pf 

Page:~ 
Reviewer:_=--_ 

2nd Reviewer: If 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 
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Target analyte quantitation 
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A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW21-SS625 
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LDW21-IT625MS 

LDW21-IT625MSD 
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ND = No compounds detected 
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D = Duplicate 
TB = Trip blank 
EB = Equipment blank 
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21G0286-02 
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21G0286-04 
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21 G0286-03MS 
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SB=Source blank 
OTHER: 

Matrix Date 
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LDC#:?;?P~~ VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: _j_ GC _ HPLC 
Are surrogates required by the method? Yes_ or No __ . 

'# )~ N/A Were surrogates spiked into all samples and blanks? 
~tN N/A Did all surrogate recoveries (%R) meet the QC limits? 

Sample I Detector/ Surrogate 1 # ID Column Compound %R (Limits) 

--1- :S:KY'Y t:Ju.-:r ( -
( 

( 

( 

~ 
( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

~ 
( 

( 

( 

( 

Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 
B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-014 T 

c a,a a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u 
D J n- . p 1- v 
E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w 
F 1.4-Difluorobenzene CDFB) L Bromohenzerre ... R 4-Nitroohenol X 

SURNew.wpd 

Page:-Lof_L 

Reviewer: ~ 

Qualifications 

) dl:,~d (...A!>"X) 
) 

) 

) 

~ 
) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

~ 
) 

i I 

Surrogate Compound Surrogate Compound 

1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

3,4-Dinitrotoluene z 1 ,2-Dinitrobenzene 

Tripentvltin 

Tri-n-oroovltin 

Tributyl Phosphate 

Triohenvl Phosohate 



LDC #:~~-;ab 

METHOD: ~C _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 
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LDC Report# 52059J4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Metals 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0286 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS625 21G0286-02 Sediment 07/22/21 
LDW21-IT625 21G0286-03 Sediment 07/22/21 
LDW21-SS627 21G0286-04 Sediment 07/22/21 
LDW21-SS625MS 21 G0286-02MS Sediment 07/22/21 
LDW21-SS625MSD 21 G0286-02MSD Sediment 07/22/21 
LDW21-SS625DUP 21 G0286-02DUP Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Arsenic, Lead, and Zinc by Environmental Protection Agency (EPA) SW 846 Method 
60208 
Mercury by EPA SW 846 Method 74718 

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

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

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-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. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(o/oRSD) was less than or equal to 5°/o. 

Ill. Instrument Calibration 

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

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

IV. ICP Interference Check Sample Analysis 

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

V. Laboratory Blanks 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (o/oR) MSD (o/oR) 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

LDW21-SS625MS/MSD Lead 126 (75-125) 69.7 (75-125) J (all detects) A 
(LDW21-SS625 Zinc - 69.8 (75-125) J (all detects) 
LDW21-SS627 
LDW21-SS625DUP) 

For LDW21-SS625MS/MSD, no data were qualified for arsenic percent recoveries (0/oR) 
outside the QC limits since the parent sample results were greater than 4X the spike 
concentration. 
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Relative percent differences (RPD) were within QC limits with the following exceptions: 

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

LDW21-SS625MS/MSD Lead 33.7 (~20) J (all detects) A 
(LDW21-SS625 
LDW21-SS627 
LDW21-SS625DUP) 

VIII. Duplicate Sample Analysis 

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

DUPID 
{Associated Samples) Analyte RPD_ilimits) Difference (Limits) Flag AorP 

LDW21-SS625DUP Lead 47.6 (~20) - J (all detects) A 
(LDW21-SS625 
LDW21-SS627 
LDW21-SS625DUP) 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

X. Laboratory Control Samples 

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

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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Due to MS/MSD %R and RPD and DUP RPD, 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 
Metals - Data Qualification Summary • SDG 21 G0286 

I SamE!Ie I Anal~te I Flag I AorP I Reason I 
LDW21-SS625 Lead J (all detects) A Matrix spike/Matrix spike 
LDW21-SS627 Zinc J (all detects) duplicate (%R) 
LDW21-SS625DUP 

LDW21-SS625 Lead J (all detects) A Matrix spike/Matrix spike 
LDW21-SS627 duplicate (RPD) 
LDW21-SS625DUP 

LDW21-SS625 Lead J (all detects) A Duplicate sample analysis 
LDW21-SS627 (RPD) 
LDW21-SS625DUP 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 21 G0286 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 21 G0286 

No Sample Data Qualified in this SDG 
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LDC #: 52059J4a 
SDG #: 21G0286 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

~ 
METHOD: Metals (EPA SW 846 Method 602~7471 B) 

Date:1t:ff \ 
Page:~of 

Reviewer:~__.....--
2nd Reviewer:~ 

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

I 
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II. 

Ill. 

IV. 
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VIII. 
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XII. 
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ICP/MS Tune A 
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Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 
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Internal Standard (ICP-MS) 

Target Analyte Quantitation 
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A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

LDW21-SS625 

LDW21-IT625 

LDW21-SS627 
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LDW21-SS625MSD 

LDW21-SS625DUP 
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ND = No compounds detected 
R = Rinsate 
FB = Field blank 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

2180286-02 

2180286-03 

2180286-04 

21 80286-02MS 

21 80286-02MSD 

21 80286-02DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

I 

Notes: ______________________________________________________________________________________ ___ 
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LDC #: 52059J4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

1, 3 As, Pb, Zn, Hg 

2 As 

QC: 

4to 6 As, Pb, Zn, Hg 

Analysis Method 

CVAA 
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LDC #:52059J4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were 

within the acceptable limits with the following exceptions: 

MS/MSD 

ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 

4,5 s Pb 126 69.7 75-125 1, 3, 6 J/UJ/A Det 

Pb 33.7 20 1, 3, 6 J/UJ/A Det 

Zn 69.8 75-125 1, 3, 6 J/UJ/A Det 

Comments: 8/9: As>4x 

Post 
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LDC #:52059J4a VALIDATION FINDINGS WORKSHEETS 

Laboratory Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPD) for 

samples >SX the reporting limits with the exceptions listed below. If samples were <SX the reporting limits, the difference was within 1X the 

reporting limit for water samples and within 2X the reporting limit for soil samples for all samples with the exceptions listed below. 

Difference Difference 

Duplicate ID Matrix Analyte RPD RPD Limit (units) Limit Associated Samples Qualification Det/ND 

6 s Pb 47.6 20 1, 3, 6 J/UJ/A Det 

Comments: 
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LDC Report# 52059J6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0286 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS687 21G0286-01 Sediment 07/22/21 
LDW21-SS625 21G0286-02 Sediment 07/22/21 
LDW21-IT625 21G0286-03 Sediment 07/22/21 
LDW21-SS627 21G0286-04 Sediment 07/22/21 
LDW21-SS646 21G0286-05 Sediment 07/22/21 
LDW21-SS687MS 21 G0286-0 1 MS Sediment 07/22/21 
LDW21-SS687DUP 21 G0286-01 DUP Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Sulfide by Standard Method 4500-S2 D and Puget Sound Estuary Protocols (PSEP) 
Method 
Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G and PSEP Method 

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

All technical holding time requirements were met with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Samj!_le Analyte Until Analysis Until Analysis Flag AorP 

LDW21-SS687 Sulfide 12 days 7 days J (all detects) p 
LDW21-SS687DUP 

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. 

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 (%R) were within QC limits. 

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 analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 
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X. Target Analyte Quantitation 

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 technical holding time, 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 
Wet Chemistry - Data Qualification Summary - SDG 21 G0286 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-SS687 Sulfide J (all detects) p Technical holding times 
LDW21-SS687DUP 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0286 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0286 

No Sample Data Qualified in this SDG 
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LDC #: 52059J6 

SDG #: 21 G0286 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

Date?fr.JkJ 
Page:~of-4-­

Reviewer: C 
2nd Reviewer: __ _ 

METHOD: (Analyte) Sulfide (SM4500-S2 D). TOC (EPA SW846 Method 9060A). Total Solids (SM2540G), Total Solids. 
Sulfide (PSEP) 

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. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11'\ 

I Yalidaticc 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 

Target Analyte Quantitation 

()"'::.r~ll nf rl~t~ 

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

Client ID 

LDW21-SS687 

LDW21-SS625 

LDW21-IT625 

LDW21-SS627 

LDW21-SS646 

LDW21-SS687MS 

LDW21-SS687DUP 

I I 
A~~ - .. 

-A 
4 
A 
tJ 
J 
A 
A- ~')' 

IV I.__./ 

N 

)f)_ 

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

Ccmmects 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0286-01 

21G0286-02 

21G0286-03 

21G0286-04 

21G0286-05 

21 G0286-01 MS 

21 G0286-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

I 

Notes: ___________________________________________ __ 
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LDC #: 52059J6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

1 Sulfide TS, NH3-N, Sulfide 

QC: 

6, 7 Sulfide 

Page 1 of 1 
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LDC #:52059J6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Holding Time 

All samples were properly preserved and within the requried holding time with the following exceptions. 

Method: SM4500 S2 D 

Analyte: Sulfide 

Holding Time: 7 days 

Total Time from 

Collection to 

Sample ID Sampling Date Analysis Date Analysis (days) Qualifier Det/ND 

1, 7 7/22/2021 8/3/2021 12 J/UJ/P Det 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059K3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0303 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT694A 21G0303-01 Sediment 07/20/21 
LDW21-IT6948 21G0303-02 Sediment 07/20/21 
LDW21-IT694C 21G0303-03 Sediment 07/20/21 
LDW21-IT694E 21G0303-04 Sediment 07/20/21 
LDW21-IT694EMS 21 G0303-04MS Sediment 07/20/21 
LDW21-IT694EMSD 21 G0303-04MSD 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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0o/o for all analytes. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard percent recoveries (o/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

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

X. Target Analyte Quantitation 

The sample results for detected analytes from the two columns were within 40%> relative 
percent difference (RPD) with the following exceptions: 

I Sam~le I Anal~te I RPD I Flag I AorP I 
LDW21-IT694A Aroclor -1260 43.4 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 

Due to RPD between two columns, 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 Biphenyls - Data Qualification Summary - SDG 21 G0303 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW21-IT694A Aroclor-1260 J (all detects) A Target analyte quantitation 

(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0303 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0303 

No Sample Data Qualified in this SDG 
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LDC #: 52059K3b 
SDG #: 21G0303 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~ 
Page:_L.ofL 

Reviewer: Q___ 
2nd Reviewer: If. 

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 

Note: 

1 

2 / 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes· 

I ~alidation A[ea 

Sample receipt/Technical holdif!g_ times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes /~ 
Matrix spike/Matrix spike duplicates 

Laboratory control samples / ;:si2/VI 
Field duplicates 

Target analyte quantitation 

Target analyte identification 

OvAr:=:~ll nf rl<:>t<:> 

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

Client ID 

LDW21-IT694A 

LDW21-IT694B 

LDW21-IT694C 

LDW21-IT694E 

LDW21-IT694EMS 

LDW21-IT694EMSD 

' 
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I I Comments 

~-
-A-t-A- ~6~~ ~~v~...2C)h 
'-.A ~r.~s~fi 
~ 
tJ 
~ 
-A-
~. .,L(Z-5 

fJ_ 
~ 

N 

A::-:_ 

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

I 

0 = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0303-01 

21G0303-02 

21G0303-03 

21G0303-04 

21 G0303-04MS 

21 G0303-04MSD 

I' 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

I 



LDC #: t>~~.zsb VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: ___/Gc HPLC 

# 

I I 

Only 
Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
Did the relative percent differences of detected compounds between two columns/detectors ~40%? 
If no. olease see findinas bell ,, 

%RPD Between Two Columns/Detectors 
Compound Name Sample ID Limit (< 40%) 

Y1YtJcltJY L4bd 
I 

I 

I 
43;4-

COMQUA_RPDNew.wpd 

I 

Page: _Lof_L 
Reviewer: ,9::: 

Qualifications 

~ I 



LDC Report# 52059K6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0303 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT694A 21G0303-01 Sediment 07/20/21 
LDW21-IT6948 21G0303-02 Sediment 07/20/21 
LDW21-IT694C 21G0303-03 Sediment 07/20/21 
LDW21-IT694E 21G0303-04 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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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 

ICB/CCB Total organic carbon 0.02% LDW21-IT694A 
LDW21-IT694C 
LDW21-IT694E 

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 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 

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 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 
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VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

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. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry- Data Qualification Summary- SDG 21G0303 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0303 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0303 

No Sample Data Qualified in this SDG 
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LDC #: 52059K6 
SDG #: 21G0303 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Date~) 
Page:~of-+­

Reviewer:~ 
2nd Reviewer:..L.l:::.-

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

I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

11=\ 

Validation Area 

Sample receipUTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Target Analyte Quantitation 

()w:>r!:!ll 

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

Client ID 

LDW21-IT694A 

LDW21-IT694B 

LDW21-IT694C 

LDW21-IT694E 

AI 

N 
N 

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

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0303-01 

21G0303-02 

21G0303-03 

21G0303-04 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Notes: ______________________________________________________________________________________ ___ 
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LDC #: 52059K6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
All TS, TOC 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059K6 

METHOD: lnorganics 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:% 

I 
L...-

I I I 

Analyte PB (%) Maximum 
Action 

ICB/CCB (%) 
Level 

No quais 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples:1, 3, 4 

Sample Identification 
I I I I I 

(TOC J J~ 0.0~~ _j 
- J _j __ 

-- J 

-

1 --, 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059L2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Butylbenzylphthalate 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 G0305 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC530 21G0305-07 Sediment 07/22/21 
LDW21-SC530MS 21 G0305-07MS Sediment 07/22/21 
LDW21-SC530MSD 21 G0305-07MSD Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). 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: 

Butylbenzylphthalate by Environmental Protection Agency (EPA) SW 846 Method 
8270E 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. 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 (0/oRSD) were less than or equal to 20.0%. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0o/o. 

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 (o/oR) were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) 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. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

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. 
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Duwamish AOC4 
Butylbenzylphthalate - Data Qualification Summary - SDG 21 G0305 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Butylbenzylphthalate - Laboratory Blank Data Qualification Summary - SDG 
21G0305 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Butylbenzylphthalate - Field Blank Data Qualification Summary - SDG 21 G0305 

No Sample Data Qualified in this SDG 
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LDC #: 52059L2a 

SDG #: 21G0305 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Butylbenzylphthalate (EPA SW 846 Method 8270E) 

Date:<iJb? 
Page :____lfo\_f__ 

Reviewer:_-~-=--
2nd Reviewer: A 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Lg_ 

Notes· 

I ~alidaticc A[ea 

Sample receiptffechnical holding times 

GC/MS Instrument performance check 

Initial calibration/lev 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-SC530 

LDW21-SC530MS 

LDW21-SC530MSD 

L:\Windward\Duwamish\52059L2aW.wpd 

I I Ccmmects 

~ 
,4-

K_ A /(.5t> ~ ..<~?, /~/ . .-::::.. -::30' 7-z=> 7'j I /"'t 

* ~v~~~~ 
, 

~ 
( 

IV 
~ 
A 
-.A ACZS 
II 

...Jr.-
I 

N 

N 

N 

h-
ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

21G0305-07 Sediment 07/22/21 

21 G0305-07MS Sediment 07/22/21 

21 G0305-07MSD Sediment 07/22/21 
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LDC Report# 52059L3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0305 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC569 21G0305-01 Sediment 07/22/21 
LDW21-SC567 21G0305-02 Sediment 07/22/21 
LDW21-SC567DL 21G0305-02DL Sediment 07/22/21 
LDW21-SC566 21G0305-03 Sediment 07/22/21 
LDW21-SC566DL 21 G0305-03DL Sediment 07/22/21 
LDW21-SC561 21G0305-04 Sediment 07/22/21 
LDW21-SC526 21G0305-05 Sediment 07/22/21 
LDW21-SC526FD 21G0305-06 Sediment 07/22/21 
LDW21-SC530 21G0305-07 Sediment 07/22/21 
LDW21-SC540 21G0305-08 Sediment 07/22/21 
LDW21-SC574 21G0305-09 Sediment 07/22/21 
LDW21-SC551 21G0305-10 Sediment 07/22/21 
LDW21-SC551 DL 21 G0305-1 ODL Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations {0/oRSD) were less than or equal to 20.0o/o for 
all analytes. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%~D) were less than or equal to 20.0o/o for all analytes. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for sample LDW21-SC566DL. No data were qualified for 
samples analyzed at greater than or equal to 5X dilution. 

All internal standard percent recoveries (o/oR) were within QC limits. 

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. 
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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-SC526 and LDW21-SC526FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Analyte LDW21-5C526 LDW21-5C526FD RPD 

Aroclor -1248 52.5 51.4 2 

Aroclor -1254 77.6 76.9 1 

Aroclor-1260 61.1 59.2 3 

X. Target Analyte Quantitation 

The sample results for detected analytes from the two columns were within 40°/o relative 
percent difference (RPD) with the following exceptions: 

I Sam~le I Anal~te I RPD I Flag I AorP I 
LDW21-SC540 Aroclor-1248 45.3 J (all detects) A 

LDW21-SC551 Aroclor-1248 40.5 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 
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I Sam~le I Anal~te I Reason I Flag I A orP I 
LDW21-SC567 Aroclor-1248 Results exceeded calibration Not reportable -

range. 

LDW21-SC567DL All analytes except Results from undiluted analyses Not reportable -
Aroclor-1248 were more usable. 

LDW21-SC566 Aroclor-1248 Results exceeded calibration Not reportable -
Aroclor-1254 range. 

LDW21-SC566DL All analytes except Results from undiluted analyses Not reportable -
Aroclor-1248 were more usable. 
Aroclor-1254 

LDW21-SC551 Aroclor-1248 Results from diluted analyses Not reportable -
Aroclor-1254 were more usable. 
Aroclor-1260 

LDW21-SC551 DL All analytes except Results from undiluted analyses Not reportable -
Aroclor-1248 were more usable. 
Aroclor-1254 
Aroclor -1260 

Due to RPD between two columns, 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 Biphenyls - Data Qualification Summary - SDG 21 G0305 

I Sam~le I Anal~te I Flag I A orP I Reason 

LDW21-SC540 Aroclor-1248 J (all detects) A Target analyte quantitation 
(RPD between two 
columns) 

........ 

LDW21-SC567 Aroclor-1248 Not reportable - Overall assessment of data 

LDW21-SC567DL All analytes except Not reportable - Overall assessment of data 
Aroclor-1248 

LDW21-SC566 Aroclor-1248 Not reportable - Overall assessment of data 
Aroclor-1254 

LDW21-SC566DL All analytes except Not reportable - Overall assessment of data 
Aroclor-1248 
Aroclor-1254 

LDW21-SC551 Aroclor-1248 Not reportable - Overall assessment of data 
Aroclor-1254 
Aroclor-1260 

LDW21-SC551 DL All analytes except Not reportable - Overall assessment of data 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0305 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0305 

No Sample Data Qualified in this SDG 
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LDC #: 52059L3b 
SDG #: 21 G0305 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~ 
Page:_Lo~ 

Reviewer: 
2nd Reviewer: jf 

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 J 
I 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidaticn A[ea I I Comments 

Sample receipt/Technical holding times ~ 
Initial calibration/ICV -J-,..A- J0>D :::S. ~~ /~~~~~fi 

~'0 :::; ~.,?t} r 

Continuing calibration ..................... ~ 

Laboratory Blanks ~ I' 

Field blanks A) 
Surrogate spikes / -t,..> ~ 

/ 

II c:?_s. Matrix spike/Matrix spike duplicates 

Laboratory control samples /6-I<H A ~~5 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()w::.r~ll nf rbt~ 

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

Client ID 

LDW21-SC569 

LDW21-SC567 

LDW21-SC567DL 

LDW21-SC566 

LDW21-SC566DL 

LDW21-SC561 

LDW21-SC526 

LDW21-SC526FD 

LDW21-SC530 

LDW21-SC540 

LDW21-SC574 

LDW21-SC551 

LDW21-SC551 DL 

sJHP~ 

L:\ Windward\Duwamish\52059L3bW. wpd 

4N lb--Tt~ 
-?(N 

N 

,{uJ 

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0305-01 

21G0305-02 

21 G0305-02DL 

21G0305-03 

21 G0305-03DL 

21G0305-04 

21G0305-05 

21G0305-06 

21G0305-07 

21G0305-08 

21G0305-09 

21G0305-10 

21 G0305-1 ODL 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 
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LDC#:~ 

METHOD: /Gc HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ . 
lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

~~.:..:N~/A~ Were surrogates spiked into all samples and blanks? 
N/A Did all surrogate recoveries l%R) meet the QC limits? 

Page: /¥ 
Reviewer: 

Sample I Detector/ I Surrogate I I 
# I ID Column Compound %R (Limits) Qualifications 

I z_- ~- c> ;46 ! #-1-=116 i I t.k. IPJ.urJJ Ulf->c5-)2 

I ( ) 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

I I 
Surrogate Compound I I Surrogate Compound I I Surrogate Compound I I Surrogate Compound I I Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene I y I Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terphenvl N Terphenyl-014 T 3,4-Dinitrotoluene 1 z 1 1 ,2-Dinitrobenzene 

c a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u Tripentvltin 

D .I n- . p 1- v Tri-n-oroovltin 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributvl Phosphate 

F 1.4-Difluorobenzene CDFB) L Bromobenzene R 4- . X Triohenvl 
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LDC#: 52059L3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: PCBs (EPA SW 846 Method 8082A) 

I I 

Concentration {ug/kg! 

I Compound 7 8 

Aroclor 1248 52.5 51.4 

Aroclor 1254 77.6 76.9 

Aroclor 1260 61.1 59.2 

I 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2021\52059L3b_Windward.wpd 
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Reviewer: PG 
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LDC #:6"2P!Ff..t:..~ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: / GC HPLC 

# 

il I 

Only 
Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
Did the relative percent differences of detected compounds between two columns/detectors ~40%? 
If no. olease see findinas bell 

%RPD Between Two Columns/Detectors 
Compound Name Sample ID Limit (< 40%) 

.4 Yt:>c/oy /~ '8 

I 

.Qt. I~ 

I 

>, uP:- . 4€-~ 
-;!_ 

/.::2.. --~~.~ 

COMQUA_RPDNew.wpd 
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Page: _Lot/ 
Reviewer: Cf--
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LDC #:G.:?t?S9JL~ 

METHOD: __tGc HPLC 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

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

Page: _Lof__L_ 
Reviewer: Ci--

2A6 Reviewe1 . 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

iJ1 N/A Was the overall quality and usability of the data acceptable? 

# Compound Name Finding Associated Samples Qualifications 

.;;2 A Yt'ddY Ed:_8 > c~~ ~Mt---5 ~ 1(/~/_rl= 
/ / 

...:3 -All r ./Jfa.c>i-~ L~~ 
I 

4 ?l"tPdtfY f..:¥8L J?M- >-~ ~ f4A.., &.(2_ 

/ 
.? At! JX?BP+ A Y.t1-~ P48, j.:>~.-ttp 

I 

J;< Lt-rt;c/Ov ~~ / /.;>5;""4 # ;~6 &' t:>-~-fLRy ~tu A1~ tts1tll~~ , 

;a Ad.,~ _rlypc/ov 1~4.8', 1-2s ~. ;~6o ,v 
I 

Comments: ______________________________________________________________________________________________________________________ _ 
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LDC Report# 52059L4c 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Mercury 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 G0305 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC574 21G0305-09 Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Mercury by Environmental Protection Agency (EPA) SW 846 Method 7471 B 

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

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

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-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. 

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. Laboratory Blanks 

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

IV. Field Blanks 

No field blanks were identified in this SDG. 

V. 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. 

VI. Duplicate Sample Analysis 

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

VII. Laboratory Control Samples 

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

VIII. Field Duplicates 

No field duplicates were identified in this SDG. 

IX. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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X. 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. 
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Duwamish AOC4 
Mercury - Data Qualification Summary - SDG 21 G0305 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Mercury - Laboratory Blank Data Qualification Summary - SDG 21 G0305 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Mercury - Field Blank Data Qualification Summary - SDG 21 G0305 

No Sample Data Qualified in this SDG 
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LDC #: 52059Lttf<-/ G­

SDG #: 21 G0305 
VALIDATION COMPLETENESS WORKSHEET 

Stage 28 
Laboratory: Analytical Resources. Inc. 

METHOD: Mercury (EPA SW 846 Method 7471 B) 

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. 

)( 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I Yalidaticc A[ea 

Sample receipUTechnical holding times 

Instrument Calibration 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field Duplicates 

Target Analyte Quantitation 

(')w:>r!:!ll A nf n!:lt!:l 

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

Client ID 

LDW21-SC574 

I I 
.A-,A 
A-
A 

!'/ 
1\(/ 
IV' 
1\ t__C') 
;{ _____..-' 

N 

Y) 

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

Com meets 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0305-09 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

I 

Notes: ______________________________________________________________________________________ ___ 
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LDC Report# 52059L6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG}: 21 G0305 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC569 21G0305-01 Sediment 07/22/21 
LDW21-SC567 21G0305-02 Sediment 07/22/21 
LDW21-SC566 21G0305-03 Sediment 07/22/21 
LDW21-SC561 21G0305-04 Sediment 07/22/21 
LDW21-SC526 21G0305-05 Sediment 07/22/21 
LDW21-SC526FD 21G0305-06 Sediment 07/22/21 
LDW21-SC530 21G0305-07 Sediment 07/22/21 
LDW21-SC540 21G0305-08 Sediment 07/22/21 
LDW21-SC574 21G0305-09 Sediment 07/22/21 
LDW21-SC551 21G0305-10 Sediment 07/22/21 
LDW21-SC561MS 21 G0305-04MS Sediment 07/22/21 
LDW21-SC561 DUP 21 G0305-04DUP Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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. 

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. 

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

Samples LDW21-SC526 and LDW21-SC526FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration(%) 

Analyte LDW21-SC526 I LDW21-SC526FD RPD 

I Total organic carbon I 1.67 I 1.45 I 14 I 
4 
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Concentration(%) 

Analyte LDW21-SC526 I LDW21-5C526FD RPD 

I Total solids I 
59.75 

I 
58.77 

I 
2 

I 
X. Target Analyte Quantitation 

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. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 G0305 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0305 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0305 

No Sample Data Qualified in this SDG 
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LDC #: 52059L6 
SDG #: 21 G0305 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte} TOG (EPA SW846 Method 9060A). Total Solids (SM2540G) 

oate:~Jz; 
Page:~ 

Reviewer: fi:: 
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. 

¥1 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

11~ 

I ~alidatioc 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 

Target Analyte Quantitation 

()u"'r~ll nf rl~t~ 

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

Client ID 

LDW21-SC569 

LDW21-SC567 

LDW21-SC566 

LDW21-SC561 

LDW21-SC526 

LDW21-SC526FD 

LDW21-SC530 

LDW21-SC540 

LDW21-SC574 

LDW21-SC551 

LDW21-SC561 MS 

LDW21-SC561 DUP 

I I 
.1+--tA-
A-
A-

.A 
tl 
A-
fr 
A, (.{'" 
svJ r~t? .._.._ / 

~ 

~ 

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

"'\. 

) 
/ 

Com meets 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0305-01 

21G0305-02 

21G0305-03 

21G0305-04 

21G0305-05 

21G0305-06 

21G0305-07 

21G0305-08 

21G0305-09 

21G0305-10 

21 G0305-04MS 

21 G0305-04DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

I 

Notes: ______________________________________________________________________________________ ___ 
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LDC #: 52059L6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

QC: 

11, 12 TOC 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059L6 

METHOD: lnorganics 

Analyte 

TOC 

Total solids 

5 

1.67 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (%) 

6 

1.45 

59.75 58.77 

V:\Christina\Excel WS\Windward- LDW\52059L6 

RPD 

14 

2 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059M2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 4, 2021 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0306 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC550 21G0306-01 Sediment 07/22/21 
LDW21-SC550FD 21G0306-02 Sediment 07/22/21 
LDW21-SC550MS 21 G0306-01 MS Sediment 07/22/21 
LDW21-SC550MSD 21 G0306-01 MSD Sediment 07/22/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). 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 8270E 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 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 non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank( s ). 

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

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

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

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

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

All technical holding time requirements were met. 

II. 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. 

For analytes where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0o/o. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

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 with the following exceptions: 

3 
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Extraction Associated 
Blank ID Date Analyte Concentration Samples 

BJH0140-BLK1 08/05/21 Acenaphthene 0.75 ug/Kg All samples in SDG 
Fluorene 0.64 ug/Kg 21G0306 
Phenanthrene 0.98 ug/Kg 
Fluoranthene 0.63 ug/Kg 
Benzo(a)anthracene 1.58 ug/Kg 
Chrysene 1.81 ug/Kg 
Benzo(b )fluoranthene 1.96 ug/Kg 
Benzo(k)fluoranthene 2.04 ug/Kg 
Benzo(a)pyrene 1.69 ug/Kg 
lndeno(1 ,2,3-cd)pyrene 2.14 ug/Kg 
Dibenzo(a, h)anthracene 2.87 ug/Kg 
Benzo(g, h, i)perylene 1.97 ug/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-SC550 Fluorene 3.12 ug/Kg 3.12U ug/Kg 
Benzo(k)fluoranthene 5.37 ug/Kg 5.37U ug/Kg 
lndeno(1 ,2,3-cd)pyrene 6.18 ug/Kg 6.18U ug/Kg 
Dibenzo( a, h )anthracene 1.99 ug/Kg 1.99U ug/Kg 
Benzo(g,h, i)perylene 8.50 ug/Kg 8.50U ug/Kg 

LDW21-SC550FD Acenaphthene 4.77 ug/Kg 4.77U ug/Kg 
Fluorene 2.89 ug/Kg 2.89U ug/Kg 
Benzo(k)fluoranthene 7.64 ug/Kg 7.64U ug/Kg 
lndeno(1 ,2,3-cd)pyrene 9.45 ug/Kg 9.45U ug/Kg 
Dibenzo(a,h)anthracene 2.86 ug/Kg 2.86U ug/Kg 

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 (0/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 
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IX. 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. 

X. Field Duplicates 

Samples LDW21-SC550 and LDW21-SC550FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Analyte LDW21-SC550 LDW21-SC550FD RPD 

Naphthalene 5.29 4.85 9 

2-Methylnaphthalene 10.0 6.22 47 

Acenaphthylene 1.50 1.47 2 

Acenaphthene 5.27 4.77 10 

Fluorene 3.12 2.89 8 

Phenanthrene 25.8 26.8 4 

Anthracene 5.27 3.19 49 

Fluoranthene 16.6 33.5 67 

Pyrene 30.8 34.6 12 

Benzo(a)anthracene 11.1 8.32 29 

Chrysene 19.5 17.3 12 

Benzo(b )fluoranthene 12.1 13.9 14 

Benzo(k)fluoranthene 5.37 7.64 35 

Benzo( a)pyrene 10.2 10.6 4 

lndeno(1,2,3-cd)pyrene 6.18 9.45 42 

Dibenzo(a,h)anthracene 1.99 2.86 36 
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Concentration (ug/Kg) 

Analvte LDW21-SC550 I LDW21-SC550FD RPD 

I Benzo(g,h,i)perylene I 8.50 I 11.9 I 33 I 
XI. Internal Standards 

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

XII. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

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. 

Due to laboratory blank contamination, data were qualified as not detected 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 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
21G0306 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG 21G0306 

Modified Final 
Sample Analyte Concentration A orP 

LDW21-SC550 Fluorene 3.12U ug/Kg A 
Benzo(k)fluoranthene 5.37U ug/Kg 
lndeno(1 1213-cd)pyrene 6.18U ug/Kg 
Dibenzo( a I h )anthracene 1.99U ug/Kg 
Benzo(g 1h1i)perylene 8.50U ug/Kg 

LDW21-SC550FD Acenaphthene 4.77U ug/Kg A 
Fluorene 2.89U ug/Kg 
Benzo(k)fluoranthene 7.64U ug/Kg 
lndeno(1 1213-cd)pyrene 9.45U ug/Kg 
Dibenzo( a I h )anthracene 2.86U ug/Kg 

Duwamish AOC4 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 21G0306 

No Sample Data Qualified in this SDG 
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LDC #: 52059M2b 
SDG #: 21G0306 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270E-SIM) 

Date:~ 
Page:_LoiL _ 

Reviewer:----=,..:,.~--
2nd Reviewer: ft 

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. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

lq 

Notes· 

I llalidatico Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples /~.-.A 

Field duplicates 

Internal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-SC550 

LDW21-SC350FD 

LDW21-SC550MS 

LDW21-SC550MSD 

L:\ Windward\Duwamish\52059M2bW. wpd 
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N 
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ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

21G0306-01 

21G0306-02 

21 G0306-01 MS 

21 G0306-01 MSD 

1 

;<::Z1/.:::s_ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

I 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 ,4-Dioxane K1. o,o' ,o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 ,4-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1 ,4-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1 ,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1MDT) V1. 1 A-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VVVV. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U U U. Benzo(b )thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B 1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene zz. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. 1,1 '-Biphenyl G 1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H1. Pronamide J2. 5-Nitro-o-toluidine 
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LDC #: 52059M2b 

METHOD: GC/MS BNA (EPA SW 846 Method 8270E) 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a method blank analyzed for each matrix? 
Y N N/A Was a method blank analyzed for each concentration preparation level? 
Y N N/A Was a method blank associated with every sample? 
Y N N/A Was the blank contaminated? If yes, please see qualification below. 
Blank extraction date: 8/5/21 Blank analysis date: 8/12/21 

----- ---- . - ..... .. ·----· --- .. ·.-·--· . .... -- . -

~-....~ BlankiD II Sample Identification 

BJH0140-BLK1 1 ~ 

GG 0.75 4.77 

NN 0.64 3.12 2.89 

uu 0.98 

yy 0.63 

CCC 1.58 

DOD 1.81 

GGG 1.96 

HHH 2.04 5.37 7.64 

Ill 1.69 

JJJ 2.14 6.18 9.45 

KKK 2.87 1.99 2.86 

LLL 1.97 8.50 

52059M2b_MB.wpd 
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Reviewer: Q 
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LDC#: 52059M2b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS SVOCs (EPA SW846 Method 8270E) 

I I 

Concentration lug/kg} 

Compound 1 I 2 

s 5.29 4.85 

w 10.0 6.22 

DD 1.50 1.47 

GG 5.27 4.77 

NN 3.12 2.89 

uu 25.8 26.8 

w 5.27 3.19 

yy 16.6 33.5 

zz 30.8 34.6 

CCC 11.1 8.32 

DDD 19.5 17.3 

GGG 12.1 13.9 

HHH 5.37 7.64 

Ill 10.2 10.6 

JJJ 6.18 9.45 

KKK 1.99 2.86 

LLL 8.50 11.9 

I 

Page:_j.of J 
Reviewer: PG 

RPD I 
9 

47 

2 

10 

8 

4 

49 

67 

12 

29 

12 

14 

35 

4 

42 

36 

33 

V:\FIELD 
Duplicates\FD_Organics\2021\52059M2b_Windward.wpd 
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LDC Report# 52059M3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 4, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21G0306 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC550 21 G0306-01 Sediment 07/22/21 
LDW21-SC550FD 21G0306-02 Sediment 07/22/21 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) were less than or equal to 20.0°/o for all analytes. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

All internal standard percent recoveries (%R) were within QC limits. 

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 (o/oR) were within QC limits. 

3 
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Standard reference materials (SRM) were analyzed as required by the method. The 
results were within QC limits. 

IX. Field Duplicates 

Samples LDW21-SC550 and LDW21-SC550FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Analyte LDW21-SC550 LDW21-SC550FD RPD 

Aroclor-1254 116 115 1 

Aroclor-1260 38.7 44.7 14 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 

4 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 G0306 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0306 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0306 

No Sample Data Qualified in this SDG 
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LDC #: 52059M3b 
SDG #: 21G0306 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Page:--Lof ---"" 
Date:~ 

Reviewer:___,=---
2nd Reviewer: Tt;;,-

/ 
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. 

Yll 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes· 

I llalidatioc Area 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / -:f::>. 
/ 

Matrix spike/Matrix spike duplicates 

Laboratory control samples /..~I..A 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()\/cor<:> II nf rbt<:> 

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

Client ID 

LDW21-SC550 

LDW21-SC~50FD 
s 

L:\Windward\Duwamish\52059M3bW.wpd 

I I Com meets 

-A-
~'* I:.SD .:S ..;:,o~ 1 a2V ~ -=<o/'1 

* ~~ .:::/o7d I 

-k f 

;.,j 
-1-\ 
AI t:!!!!5:-

.,6- ..t.e_5 

~ 71> ~I+~ 
N 

N 

* ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

21G0306-01 Sediment 07/22/21 

21G0306-02 Sediment 07/22/21 

I 



LDC#:52059M3b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: PCBs (EPA SW 846 Method 8082A) 

I I 

Concentration ~ug/kg} 

I Compound 1 2 

Aroclor 1254 116 115 

Aroclor 1260 38.7 44.7 

I 

Page:_1_of_1_ 
Reviewer: PG 

RPD I 
1 

14 
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LDC Report# 52059M4c 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 4, 2021 

Parameters: Mercury 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21G0306 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC550 21G0306-01 Sediment 07/22/21 
LDW21-SC550FD 21G0306-02 Sediment 07/22/21 
LDW21-SC550FDMS 21G0306-02MS Sediment 07/22/21 
LDW21-SC550FDMSD 21 G0306-02MSD Sediment 07/22/21 
LDW21-SC550FDDUP 21 G0306-02DUP Sediment 07/22/21 

1 
V:\LOGIN\WINDWARD\DUWAMISH\52059M4C_W13.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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Mercury by Environmental Protection Agency (EPA) SW 846 Method 7471 B 

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

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

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-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. 

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. Laboratory Blanks 

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

IV. Field Blanks 

No field blanks were identified in this SDG. 

V. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VI. Duplicate Sample Analysis 

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

VII. Laboratory Control Samples 

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

VIII. Field Duplicates 

Samples LDW21-SC550 and LDW21-SC550FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte LDW21-SC550 I LDW21-SC550FD RPD 

I Mercury I 0.0360 

I 
0.0274 

I 
27 

I 

3 
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IX. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

X. 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. 
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Duwamish AOC4 
Mercury - Data Qualification Summary - SDG 21 G0306 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Mercury - Laboratory Blank Data Qualification Summary - SDG 21 G0306 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Mercury - Field Blank Data Qualification Summary - SDG 21 G0306 

No Sample Data Qualified in this SDG 
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LDC #: 52059Mpv\c­
SDG #: 21G0306 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources, Inc. 

METHOD: Mercury (EPA SW 846 Method 7471 B) 

Date~\ 
Page:~of-4-­

Reviewer: c-
2nd Reviewer: ('1:-:-:-

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

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

)( 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

! 17 

V;:.lil"':dion ArAa 

Sample receipt/Technical holding times 

Instrument Calibration 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field Duplicates 

Target Analyte Quantitation 

()vAr~ll A nf n<:~t<> 

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

Client ID 

LDW21-SC550 
.t. 

LDW21-SC 50FD 

LDW21-SC 50FDMS 

LDW21-SC 50FDMSD 

LDW21-SC ~~OFDDUP 

~A 
A 
A 
N 

-A 
A 
A- ~') '\ 

lc;w (\ ,~) 
~ 

J . .-/ 

-11 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

C1 

D = Duplicate 
TB = Trip blank 
EB =Equipment blank 

LabiD 

21G0306-01 

21G0306-02 

21 G0306-02MS 

21 G0306-02MSD 

21 G0306-02DUP 

.... 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Sediment 07/22/21 

Notes: ____________________________________________________________________________________ __ 
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LDC #: 52059M4a 

Method: Metals 

Analyte 

Mercury 

1 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/Kg) 

I 2 

0.0360 I 0.0274 

V:\Christina\Excel WS\Windward- LDW\52059M4c 

RPD 

27 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059M6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0306 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC550 21G0306-01 Sediment 07/22/21 
LDW21-SC350FD 21G0306-02 Sediment 07/22/21 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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. 

V. Field Blanks 

No field blanks were identified in this SDG. 

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 

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

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

Samples LDW21-SC550 and LDW21-SC350FD were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
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Concentration(%} 

Analyte LDW21-SC550 LDW21-SC350FD RPD 

Total organic carbon 0.55 0.74 29 

Total solids 69.44 69.79 1 

X. Target Analyte Quantitation 

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. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry- Data Qualification Summary- SDG 21G0306 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0306 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0306 

No Sample Data Qualified in this SDG 
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LDC #: 52059M6 

SDG #: 21G0306 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Date:0.fX)1.­
Page:'-- of+ 

Reviewer:--i;-C;_.--
2nd Reviewer: Ck-

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 

15 

Lin. 

I ~alidatiac 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 

Target Analyte Quantitation 

Over<:~ II nfrbt<:~ 

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

Client ID 

LDW21-SC550 

LDW21-SC350FD 

I I 
A-+~ 

j\ 
A 
A 
;V 
1\J 
N 
A- L-CC) 

sW Cl-'L) 
'-" '/ N 

k 
\ 

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

Cam meets 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0306-01 

21G0306-02 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/22/21 

Sediment 07/22/21 

I 

Notes: ____________________________________________________________________________________ __ 
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LDC #: 52059M6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

Page 1 of 1 

Reviewer:CR 



LDC #: 52059M6 

METHOD: lnorganics 

Analyte 

TOC 

Total solids 

1 

0.55 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration(%) 

2 

0.74 

69.44 69.79 

V:\Christina\Excel WS\Windward- LDW\52059M6 

RPD 

29 

1 
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Reviewer:CR 



LDC Report# 52059N3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0321 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT615A 21 G0321-01 Sediment 07/07/21 
LDW21-IT615ARE 21G0321-01RE Sediment 07/07/21 
LDW21-IT617A 21G0321-02 Sediment 07/07/21 
LDW21-IT617ARE 21 G0321-02RE Sediment 07/07/21 
LDW21-IT618A 21G0321-03 Sediment 07/07/21 
LDW21-IT618ARE 21 G0321-03RE Sediment 07/07/21 
LDW21-IT624A 21G0321-04 Sediment 07/07/21 
LDW21-IT626A 21G0321-05 Sediment 07/07/21 
LDW21-IT624AMS 21 G0321-04MS Sediment 07/07/21 
LDW21-IT624AMSD 21 G0321-04MSD 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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

Total Days From Sample Recommended Holding Time (in Days) 
Sample Analyte Collection Until Extraction From Sample Collection Until Extraction 

LDW21-IT615A All analytes 30 14 
LDW21-IT617A 
LDW21-IT618A 
LDW21-IT624A 
LDW21-IT626A 

LDW21-IT615ARE All analytes 49 14 
LDW21-IT617 ARE 
LDW21-IT618ARE 

Although the recommended holding time was exceeded, using professional judgment, 
no data were qualified. PCBs are known to be environmentally stable and are not 
expected to degrade significantly during transport or storage. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 
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VI. Surrogates/Internal Standards 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

All internal standard percent recoveries (0/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits with the following exceptions: 

Associated 
LCSID Analyte %R (Limits) Samples Flag A or P 

BJH0179-BS1 Aroclor-1 016 157 (56-120) LDW21-IT615A J (all detects) p 
Aroclor-1260 145 (58-120) LDW21-IT617A J (all detects) 

LDW21-IT618A 

Relative percent differences (RPD) 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. 

X. Target Analyte Quantitation 

The sample results for detected analytes from the two columns were within 40°/o relative 
percent difference (RPD) with the following exceptions: 

I Sam~le I Anal~te I RPD I Flag I A orP I 
LDW21-IT618A Aroclor -1248 60.9 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 
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XI. Target Analyte Identification 

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. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed not reportable as follows: 

I Sam~le I Anal~te I Reason I Flag I A orP I 
LDW21-IT615A All analytes LCS %R is out. Not reportable -
LDW21-IT617A 
LDW21-IT618A 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 G0321 

I Sam~le I Anal~te I Flag I A orP I Reason I 
LDW21-IT615A All analytes Not reportable - Overall assessment of data 
LDW21-IT617A 
LDW21-IT618A 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21G0321 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0321 

No Sample Data Qualified in this SDG 
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LDC #: 52059N3b 
SDG #: 21 G0321 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~ 
Page:_l~ 

Reviewer:_.,.....---
2nd Reviewer: lt:: 

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

I I ~alidaticc Area I I Ccmmects 

I. SampJe receipt/Technical holding times lrJ4t.L 
II. Initial calibration/ICV , -A-t ,4... ~::::s ~~. ;a.v:~ -"2:'~ 

*- ~v:c:::~Z~ 
I' 

Ill. Continuing calibration 

A_ ~ 

IV. Laboratory Blanks 

v. Field blanks ;</ 
VI. Surrogate spikes /~CS> ~ 

/ 

~ VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples /~ ~ ~t::te.{t;> 
IX. 

X. 

XI. 

)(II 

Note: 

1 

2 

3 

4 

5 

6 

7~ 

aJ 
9 

10 

11 

12 

1~ 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()w:>r!:!ll nf rl!:!t!:l 

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

Client ID 

LDW21-IT615A 

LDW21-IT615ARE 

LDW21-IT617A 

LDW21-IT617ARE 

LDW21-IT618A 

LDW21-IT618ARE 

LDW21-IT624A 

LDW21-IT626A 

LDW21-IT624AMS 

LDW21-IT624AMSD 

Notes· 

aJ J./.P/7 "J 
~H£?6.-d-
~~~~~~ 

I 

L:\ Windward\Duwamish\52059N3bW. wpd 

tJ 
~ 

N 

~ 

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

( 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

2180621-01 

2180621-01RE 

2180621-02 

2180621-02RE 

2180621-03 

2180621-03RE 

2180621-04 

2180621-05 

21 80621-04MS 

21 80621-04MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

I 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

~~~I'll l'lllf"'\ VVI:JII:J Clll \JUUII:JI LI:JIIIjJI:JIClLUII:J~ VYILIIIII VCliiUClLIUII uiiLI:JIICl: 

I METHOD: GC HPLC 

Sample ID Matrix Preserved Sampling Date ci'xtraction ~ Analysis date 

I,~ 5_, -1J. 7-lt ~ II 7-7- ;:A/ 8-6 -2.) 
.:2,4-.b ~ f I' ;;J"-;25;' -~1 

TECHNICAL HOLDING TIME CRITERIA 
VOLATILES: Water unpreserved: Aromatic within 7 days, non-aromatic within 14 days of sample collection. 

Water preserved: Both within 14 days of sample collection. 
Soils: Both within 14 days of sample collection. 

EXTRACT ABLES: 
Water: 
Soil: 

HTNew.wpd 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

Page:_Lof_L_ 

Reviewer: ~ 

I 
tr/T.:-!..f.) 

Total# of Days Qualifier 

~ /0rl-
49 ~ 



LDC#:S.2~~~ 

METHOD: fie _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 

Y {)<CNIA Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 
'-"" 

Leve~Only 
~ Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

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

AJ 1/tP 17~-/3.5/ ,.(yt>40'-/btb loZ_ .~-IXJ1 ( ) ( ) /.~S..M/2 

t /..:2b-z'J /45 <_5-8-/2ZJ> ( ) ( ) {~~ ;-j<{ "it> 1 
( ) ( ) ( ) iT 

LL 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_[_ _l ( ' ( ' 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

J ~ ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

_L _l ( ' ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ' ( _) 

LCSNew.wpd 

Page:_L_otL 
Reviewer: a__ 

Qualifications 
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LDC#:~ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: /GC HPLC 

# 

I I 

Only 
Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
Did the relative percent differences of detected compounds between two columns/detectors _::40%? 
If no. olease see findinas bell 

%RPD Between Two Columns/Detectors 
Compound Name Sample ID Limit(< 40%) 

A~e>ddY t=f.:a 
I 

s-
I 

~.~ 

COMQUA_RPDNew.wpd 

I 

Page: /of/ 

Reviewer:---q=: ---

Qualifications 

~ I 



LDC #: ~l?~m.3.b 

METHOD: /GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

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

Page: __Lof.L 
Reviewer: C:L_ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

(/f)N N/A Was the overall quality and usability of the data acceptable? 
-----------------------

# Compound Name Finding Associated Samples Qualifications 

I I 
;, -?.~ 

I 
At/ c~c:.s ~~.) 

I I 
A/~ 

I 

Comments: __________________________________________________________________________________________________________________ __ 
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LDC Report# 52059N4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Arsenic 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0321 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT615A 21G0321-01 Sediment 07/07/21 
LDW21-IT617A 21G0321-02 Sediment 07/07/21 
LDW21-IT618A 21G0321-03 Sediment 07/07/21 
LDW21-IT624A 21G0321-04 Sediment 07/07/21 
LDW21-IT626A 21G0321-05 Sediment 07/07/21 
LDW21-IT615AMS 21 G0321-01 MS Sediment 07/07/21 
LDW21-IT615AMSD 21 G0321-01 MSD Sediment 07/07/21 
LDW21-IT615ADUP 21 G0321-01 DUP 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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Arsenic by Environmental Protection Agency (EPA) SW 846 Method 60208 

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

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

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-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. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
· (o/oRSD) was less than or equal to 5o/o. 

Ill. 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. 

IV. ICP Interference Check Sample Analysis 

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

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. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Duplicate Sample Analysis 

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

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 
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X. Laboratory Control Samples 

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

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

ICP-MS was not utilized in this SDG. 

XIII. Target Analyte Quantitation 

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. 

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Arsenic - Data Qualification Summary - SDG 21 G0321 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Laboratory Blank Data Qualification Summary - SDG 21 G0321 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Field Blank Data Qualification Summary - SDG 21 G0321 

No Sample Data Qualified in this SDG 
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LDC #: 52059N4a 
SDG #: 21G0321 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. Qj 

METHOD: Arsenic (EPA SW 846 Method 602~ 

oate: c;fxyz f 
Page:~of 

Reviewer:~ 
2nd Reviewer:~ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(1\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

I llalidaticc A[ea I I 
Sample receipt/Technical holdinq times /l,Jr 
ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis k 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

Target Analyte Quantitation 

()\/.,.r<:~ll nf n<:~t<:~ 

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

Client ID 

LDW21-IT615A 

LDW21-IT617A 

LDW21-IT618A 

LDW21-IT624A 

LDW21-IT626A 

LDW21-IT615AMS 

LDW21-IT615AMSD 

LDW21-IT615ADUP 

_A 

A/ 

--A-
A 
1\1 -
A- ~ 
';V / 

;J lv'\. cH 

N 

1'\ 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Com meets 

A 
rev~ey(b 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0621-01 

21G0621-02 

21G0621-03 

21G0621-04 

21G0621-05 

21G0621-01MS 

21 G0621-01 MSD 

21G0621-01DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

I 

Notes: ______________________________________________________________________________________ ___ 
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LDC Report# 52059N6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Total Solids 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0321 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT615A 21G0321-01 Sediment 07/07/21 
LDW21-IT617A 21G0321-02 Sediment 07/07/21 
LDW21-IT618A 21 G0321-03 Sediment 07/07/21 
LDW21-IT624A 21G0321-04 Sediment 07/07/21 
LDW21-IT626A 21G0321-05 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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Solids by Standard Method 2540G 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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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 non-detected at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

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

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

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

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

All criteria for the initial calibration were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the 
method. 

VII. Duplicate Sample Analysis 

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

VIII. Laboratory Control Samples 

Laboratory control samples are not required by the method. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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XI. 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. 
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Duwamish AOC4 
Total Solids -Data Qualification Summary - SDG 21 G0321 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Total Solids- Laboratory Blank Data Qualification Summary- SDG 21G0321 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Total Solids - Field Blank Data Qualification Summary - SDG 21 G0321 

No Sample Data Qualified in this SDG 
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LDC #: 52059N6 
SDG #: 21 G0321 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) Total Solids (SM2540G) 

Datef{j~{L J 
Page:~ot_L 

Reviewer:~ 
2nd Reviewer:~ 

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

I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

! 1 &:: 

" .. -·· .L" Araa 

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 

Tarqet Analvte Quantitation 

f'\uor<:>ll nf rl<:>t<:> 

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

Client ID 

LDW21-IT615A 

LDW21-IT617A 

LDW21-IT618A 

LDW21-IT624A 

LDW21-IT626A 

r. 

!.l-,A 
A 

A 
fr 
!VI' . 
f\1 f\o\~t-~~ 
tJ cs l-

tl (\tyr re.crv::.~ 
I\/ 

\,/ 

N 

~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

21G0621-01 

21G0621-02 

21G0621-03 

21G0621-04 

21G0621-05 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/07/21 

Notes: ______________________________________________________________________________________ ___ 
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LDC Report# 5205903b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 G0330 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT701 B 21G0330-01 Sediment 07/26/21 
LDW21-IT701 C 21G0330-02 Sediment 07/26/21 
LDW21-IT701 E 21G0330-03 Sediment 07/26/21 
LDW21-IT701BMS 21G0330-01 MS Sediment 07/26/21 
LDW21-IT701 BMSD 21 G0330-01 MSD Sediment 07/26/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

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

All internal standard percent recoveries (o/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

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

X. Target Analyte Quantitation 

The sample results for detected analytes from the two columns were within 40o/o relative 
percent difference (RPD) with the following exceptions: 

I Sam~le I Anal~te I RPD I Flag I AorP I 
LDW21-IT701C Aroclor-1248 77.1 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 

Due to RPD between two columns, 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 Biphenyls - Data Qualification Summary - SDG 21 G0330 

Sample Analyte Flag AorP Reason 

LDW21-IT701C Aroclor-1248 J (all detects) A Target analyte quantitation 
(RPD between two 
columns) 

Duwamish AOC4 
Polychlorinated Biphenyls -Laboratory Blank Data Qualification Summary- SDG 
21G0330 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21G0330 

No Sample Data Qualified in this SDG 
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LDC #: 5205903b 
SDG #: 21G0330 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~?( 
Page:_Lof_L_ 

Reviewer: o.== 
2nd Reviewer: }'t 

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. 

Yll 

Note: 

1 

2 / 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes· 

I llalidatiac A[ea 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / ~ 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()\fer"" II nfrbt"" 

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

Client ID 

LDW21-IT701 B 

LDW21-IT701 C 

LDW21-IT701 E 

LDW21-IT701 BMS 

LDW21-IT701 BMSD 

, 

/SRM 

L:\ Windward\Duwamish\5205903bW. wpd 

I I Cam meets 

~ 
,f;,4- {<~I!> .:S ~ 7e, I c::._V =::;: .20 ~ 

~ ~e-V-:5~J 
-,1--
IJ 
~ 
-A 

A-lA- L~5 

JJ 
~ 

N 

~ 

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

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21G0330-01 

21G0330-02 

21G0330-03 

21 G0330-01 MS 

21 G0330-01 MSD 

r 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/26/21 

Sediment 07/26/21 

Sediment 07/26/21 

Sediment 07/26/21 

Sediment 07/26/21 

I 



LDC#:~ 

METHOD: / GC 

Levell /D Only 

HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Y N I Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Y N 'A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
Y '62N/A Did the relative percent differences of detected compounds between two columns/detectors ~40%? 

If no. olease see findinas bell 

%RPD Between Two Columns/Detectors 

Page: _Lot I 
Reviewer: q__ 

# Compound Name Sample ID Limit(< 40%) Qualifications 

'I I Ar~dp~ !~ I ~ I -o.l 0J - "i.b¥*= l 

COMQUA_RPDNew.wpd 



LDC Report# 5205906 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 G0330 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT701B 21G0330-01 Sediment 07/26/21 
LDW21-IT701 C 21G0330-02 Sediment 07/26/21 
LDW21-IT701E 21G0330-03 Sediment 07/26/21 
LDW21-IT701 BMS 21 G0330-01 MS Sediment 07/26/21 
LDW21-IT701 BDUP 21 G0330-01 DUP Sediment 07/26/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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. 

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 (0/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. 

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 G0330 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 G0330 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 G0330 

No Sample Data Qualified in this SDG 
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LDC #: 5205906 
SDG #: 21G0330 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Date?P£;; /2-\ 
Page~ of-t­

Reviewer:~ 
2nd Reviewer:____f:::[_ 

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. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

11=\ 

I llalidaticc Ama 

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 

Target Analyte Quantitation 

(),,~rl'lll nf rlJ:~tl'l 

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

Client ID 

LDW21-IT701 B 

LDW21-IT701C 

LDW21-IT701E 

LDW21-IT701 BMS 

LDW21-IT701 BDUP 

I I 
A-, A 

A 
A 
fT 
;V 
h 
A 
fr t-C5 
N 

N 

K 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

Ccmmects 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21G0330-01 

21G0330-02 

21G0330-03 

21 G0330-01 MS 

21 G0330-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/26/21 

Sediment 07/26/21 

Sediment 07/26/21 

Sediment 07/26/21 

Sediment 07/26/21 

I 

Notes: ______________________________________________________________________________________ ___ 
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LDC #: 5205906 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample 10 Target Analyte List 

All TS, TOC 

QC:4, 5 TOC 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059P3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 H0033 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT699BY 21H0033-04 Sediment 08/02/21 
LDW21-IT699BYMS 21 H0033-04MS Sediment 08/02/21 
LDW21-IT699BYMSD 21 H0033-04MSD Sediment 08/02/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

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

All technical holding time requirements were met. 

II. 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 20.0°/o for 
all analytes. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all analytes. 

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

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

All internal standard percent recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) 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. 
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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. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 H0033 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21H0033 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21H0033 

No Sample Data Qualified in this SDG 
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LDC #: 52059P3b 

SDG #: 21 H0033 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:=?tr/?f 
Page:_f9LL_ 

Reviewer: '-¥--
2nd Reviewer: __ _ 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes· 

I llalidaticc Ama 

Sample receipt/Technical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / ::r:-_5' 

Matrix spike/Matrix spike duplicates 

Laboratory control samples L..c:::::t?i .1 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

nu,.r~ll nf rl~t~ 

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

Client ID 

LDW21-IT699BY 

LDW21-IT699BYMS 

LDW21-IT699BYMSD 
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<A-
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

/ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21H0033-04 

21 H0033-04MS 

21 H0033-04MSD 

c 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 08/02/21 

Sediment 08/02/21 

Sediment 08/02/21 
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LDC Report# 52059P6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group {SDG): 21 H0033 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT699BY 21 H0033-04 Sediment 08/02/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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. 

V. Field Blanks 

No field blanks were identified in this SDG. 

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 

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

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 H0033 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 H0033 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 H0033 

No Sample Data Qualified in this SDG 
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LDC #: 52059P6 
SDG #: 21H0033 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A). Total Solids (SM2540G) 

Date:Cftx.)(z / 
Page:~of__L 

Reviewer: ~ 
2nd Reviewer:_~__.___ 

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

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1~ 

I ~alidatiac 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 

Target Analyte Quantitation 

C'\\lo<:>r<:~ll nf n<:~t<:~ 

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

Client ID 

LDW21-IT699BY 

I I 
I~& 

A 
A 
1\ 
!\I 
(\/ 
N 
A- r___C) 
;V 
N 

~ 
J 

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

Cam meets 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21 H0033-04 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 08/02/21 

I 

Notes: ____________________________________________ __ 
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LDC #: 52059P6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 
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Reviewer:CR 



LDC Report# 52059Q3b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 H0078 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT698BX 21 H0078-10 Sediment 08/03/21 
LDW21-IT702BY 21H0078-31 Sediment 08/03/21 
LDW21-IT702CY 21 H0078-32 Sediment 08/03/21 
LDW21-IT702EY 21H0078-34 Sediment 08/03/21 
LDW21-IT698BXMS 21 H0078-1 OMS Sediment 08/03/21 
LDW21-IT698BXMSD 21 H0078-1 OMSD Sediment 08/03/21 
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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 Organic 
Superfund Methods Data Review (January 2017). 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 Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

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

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

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

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

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

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

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

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

An initial calibration was performed as required by the method. 

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

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all analytes. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

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

IV. Laboratory Blanks 

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

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates/Internal Standards 

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

All internal standard percent recoveries (o/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) 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. 

3 
\\LDCFILESERVER\VALIDATION\LOGIN\WINDWARD\DUWAMISH\52059Q3B_WI3.DOC 



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. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Analyte Identification 

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. 

4 
\\LDCFILESERVER\VALIDATION\LOGIN\WINDWARD\DUWAMISH\52059Q3B_WI3.DOC 



Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 H0078 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21H0078 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21H0078 

No Sample Data Qualified in this SDG 
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LDC #: 52059Q3b 
SDG #: 21 H0078 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~~ 
Page:Iof7 

Reviewer: C2--
2nd Reviewer: 4? 

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 

n 
Notes· 

I llalidaticc A[ea 

Sample receipUTechnical holding times 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate sr>ikes L-ts. 
Matrix s_Qike/Matrix spike duplicates 

Laboratory control samJJies /~A 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()\/<Pr~ll nf rl~t~ 

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

Client ID 

LDW21-IT698BX 

LDW21-IT702BY 

LDW21-IT702CY 

LDW21-IT702EY 

LDW21-IT698BXMS 

LDW21-IT698BXMSD 
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ND = No compounds detected 
R = Rinsate 
FB = Field blank 

( 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21H0078-10 

21H0078-31 

21H0078-32 

21H0078-34 

21H0078-10MS 

21 H0078-10MSD 

r 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 08/03/21 

Sediment 08/03/21 

Sediment 08/03/21 

Sediment 08/03/21 

Sediment 08/03/21 

Sediment 08/03/21 
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LDC Report# 5205906 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 H0078 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT698BX 21 H0078-10 Sediment 08/03/21 
LDW21-IT702BY 21H0078-31 Sediment 08/03/21 
LDW21-IT702CY 21H0078-32 Sediment 08/03/21 
LDW21-IT702EY 21H0078-34 Sediment 08/03/21 
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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 Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

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. 

V. Field Blanks 

No field blanks were identified in this SDG. 

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 

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

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 H0078 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 H0078 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 H0078 

No Sample Data Qualified in this SDG 
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LDC #: 5205906 
SDG #: 21 H0078 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM2540G) 

Date~( 
Page:~ of~ 

Reviewer:~ 
2nd Reviewer:~ 

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

I. 

II 

Ill. 
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VII. 
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Note: 
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Sample receipt/Technical holding times 

Initial calibration 
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Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Target Analyte Quantitation 

()u,::>r::tll nf rl::tt::t 

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

Client ID 

LDW21-IT698BX 

LDW21-IT702BY 
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LDW21-IT702EY 
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AI 
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NO = No compounds detected 
R = Rinsate 
FB = Field blank 

~I 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21H0078-10 

21H0078-31 

21H0078-32 

21H0078-34 

.... 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 08/03/21 

Sediment 08/03/21 

Sediment 08/03/21 

Sediment 08/03/21 

Notes: ________________________________________________________________________________________ _ 
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LDC #: 52059Q6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52059R2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: September 29, 2021 

Parameters: Semivolatiles 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 H0263 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT384 21 H0263-01 Sediment 06/23/20 
LDW20-IT384MS 21 H0263-01 MS Sediment 06/23/20 
LDW20-IT384MSD 21 H0263-01 MSD Sediment 06/23/20 
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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 Organic 
Superfund Methods Data Review (January 2017). 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: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270E 

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

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

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

U (Non-detected): The analyte was analyzed for and positively identified by the 
laboratory; however the analyte should be considered non-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 with the following exceptions: 

Total Days From Required Holding Time 
Sample Collection (in Days) From Sample 

Samj:!le Analyte Until Extraction Collection Until Extraction Flag AorP 

All samples in SDG All analytes 433 365 J (all detects) p 
21H0263 UJ (all non-detects) 

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. 

For analytes where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0%>. 

In the case where the laboratory used a calibration curve to evaluate the analytes, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0%> for all analytes with the 
following exceptions: 

Associated 
Date Analyte %D Samples Flag AorP 

09/11/21 Fluoranthene 57.1 All samples in SDG J (all detects) A 
21 H0263 
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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. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. 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. 

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. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Analyte Identification 

Raw data were not reviewed for Stage 28 validation. 
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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. 

Due to technical holding time and continuing calibration %0, 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 
Semivolatiles - Data Qualification Summary - SDG 21 H0263 

I Sam~le I Anal~te I Flag I A orP I Reason I 
LDW20-IT384 All analytes J (all detects) p Technical holding times 

UJ (all non-detects) 

LDW20-IT384 Fluoranthene J (all detects) A Continuing calibration 
(%0) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 21 H0263 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 21 H0263 

No Sample Data Qualified in this SDG 

6 
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LDC #: 52059R2a 
SDG #: 21H0263 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E) 

Date:'(P~ 
Page:2e-fj_ 

Reviewer: 
2nd Reviewer: 

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

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

Q 

Notes: 

I Yalidatioo A[ea I I Com meets 

Sample receipt/Technical holdinq times ~t4N 
GC/MS Instrument performance check * 
Initial calibration/ICV :::kt)IJ- &n ::s: &.e:>;;;. y.:l- I~J/ :::::s: ~?-o 

Ai.AI ~v~~ r 
Continuing calibration 

Laboratory Blanks -,(.. ~ 

Field blanks JJ 
Surrogate spikes ~ 
Matrix spike/Matrix spike duplicates ~ 
Laboratory control samples /LSI()M ~ L~S 

/ 

Field duplicates 

Internal standards 

Target analvte quantitation 

Target analvte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW20-IT384 

LDW20-IT384MS 

LDW20-IT384MSD 

L:\ Windward\Duwamish\52059R2aW. wpd 

xi 
A-

N 

N 

N 

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

1 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21H0263-01 

21 H0263-01 MS 

21 H0263-01 MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/23/20 

Sediment 06/23/20 

Sediment 06/23/20 

I 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

------ -

A Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 A-Dioxane K 1. o, o', o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1 A-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2A-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1 ,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene N N N N. 2, 6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q 1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R 1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1MDT) V1. 1 A-phenylenediamine 

0. 2A-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VVVV. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U U U. Benzo(b )thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. o-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B1. N-Nitrosodi-n-butylamine D2. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene D1. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2A,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DDDD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. 1 , 1'-Biphenyl G 1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DDD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #:~2P€l,e>.;t:? VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

'Fv)circled dates have exceeded the technical holding times. 
't N N/A Were all cooler temperatures within validation criteria? 

METHOD : GC/MS BNA (EPA SW 846 Method 82700) 

Sample ID Matrix Preserved Sampling Date &tractio~ 
~// ~ 6-~3-.2-tJ 8-~CJ- =i 

rdd3+4t~:>) 
/ 

TECHNICAL HOLDING TIME CRITERIA 

Water: 
Soil: 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

HT.2SD 

Analysis date 

Page:_LotL 
Reviewer: 0-

21"16 Reviewer: 

/ >?A-~) 

Total# 
of Days Qualifier 

4-3:3 --VtHR 
I I '" 



LOC#:Sg~~ 

METHOD: GC/MS PAH (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

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

Y( V N/A Were percent differences (%0) <20 % and relative res_Qonse factors (RRF) within the method criteria? 

Finding %0 Finding RRF 
# Date Standard ID Compound (limit: ~20.0%) (Limit) Associated Samples 

I ~~~~~/&61 
;iL 

I 
57: I 

I 
I:&LcAtf>J 

CON CAL 

Page:____Lof / 
Reviewer: Cl..--

Qualifications 

I ~~/g! 
I 



LDC #:5"-2P5'?>f.:ze:::;r 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Please see aualification below for all auestions answered "N". Not licabl f 'dentified as "N/A" .. 
Were percent recoveries (o/oR) for surrogates within QC limits? 

~ A If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm o/oR? 
y N 

# 

I 

If any o/oR was less than 10 percent, was a reanalysis performed to confirm o/oR? 

Date Sample ID 

/!!JJJ/p~-~~ 

Base/Neutral Surrogates: 
(NBZ) = Nitrobenzene-d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl-d14 
(DCB) = 1 ,2-Dichlorobenzene-d4 

SUR.wpd 

Surrogate 

lP-11 
%R (Limits) 

/46 

Acid Surrogates: 
(PHL) = Phenol-d5 
(2FP)= 2-Fiuorophenol 
(TBP) = 2,4,6-Tribromophenol 
(2CP) = 2-Chlorophenol-d4 

<::§7-/~ 
( 

( 

( 

( 

( 

( 

( 

( 

( 
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( 
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( 
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( 
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) 
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LDC Report# 52059R6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Duwamish AOC4 

LDC Report Date: October 3, 2021 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Analytical Resources, Inc. 

Sample Delivery Group (SDG): 21 H0263 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW20-IT384 21H0263-01 Sediment 06/23/20 
LDW20-IT384MS 21 H0263-01 MS Sediment 06/23/20 
LDW20-IT384DUP1 21 H0263-01 DUP1 Sediment 06/23/20 
LDW20-IT384DUP2 21 H0263-01 DUP2 Sediment 06/23/20 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic 
Superfund Methods Data Review (January 2017). 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: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A 
Total Solids by Standard Method 2540G 

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

2 
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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 non-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. 

3 
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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 with the following exceptions: 

Total Time From Required Holding Time 
Sample Collection From Sample Collection 

Sample Analyte Until Analysis Until Analysis Flag AorP 

LDW20-IT384 Total solids 429 days 180 days J (all detects) p 

All samples in SDG Total organic carbon 432 days 365 days J (all detects) p 
21H0263 

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. 

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 (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

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

DUPID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag AorP 

LDW20-IT384DUP1 Total organic carbon 65 (S20) - J (all detects) A 
(All samples in SDG 
21 H0263) 

4 
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DUPID RPD Difference 
(Associated Samples) Analyte {Limits) {Limits) Flag AorP 

LDW20-IT384DUP2 Total organic carbon 28.3 {S20) - J (all detects) A 
(All samples in SDG 
21H0263) 

VIII. Laboratory Control Samples 

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

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 technical holding time and DUP RPD, data were qualified as 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 
Wet Chemistry - Data Qualification Summary - SDG 21 H0263 

I Sam~le I Anal~te I Flag I AorP I Reason I 
LDW20-IT384 Total solids J (all detects) p Technical holding times 

LDW20-IT384 Total organic carbon J (all detects) p Technical holding times 
LDW20-IT384DUP1 
LDW20-IT384DUP2 

LDW20-IT384 Total organic carbon J (all detects) A Duplicate sample analysis 
LDW20-IT384DUP1 (RPD) 
LDW20-IT384DUP2 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 H0263 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 H0263 

No Sample Data Qualified in this SDG 

6 
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LDC #: 52059R6 
SDG #: 21 H0263 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Analytical Resources. Inc. 

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM2540G) 

Dateti71 
Page:'o~ 

Reviewer:~ 
2nd Reviewer: · 

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

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1F\ 

I ~alidaiico Area 

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 

Target Analyte Quantitation 

(),,~r~ll nf rl~t~ 

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

Client 10 

LDW20-IT384 

LDW20-IT384MS 

LDW20-IT384DUP \ 

LDW20-IT384'fRI"t U)~ 

I I 
A-hvJ 

A 
h 
A 
AI 
A 

b'A/ 
A- L£5 
N 

~ 

l')l 

V1 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

21H0263-01 

21 H0263-01 MS 

21H0263-01DUP\ 

21H0263-01::mp..~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/23/20 

Sediment 06/23/20 

Sediment 06/23/20 

Sediment 06/23/20 

I 

Notes: ____________________________________________________________________________________ __ 
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LDC #: 52059R6 VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All TS, TOC 

QC: 

2 TOC 

3 TOC, TS 

4 TS 

Page 1 of 1 
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LDC #:52059R4a 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Holding Time 

All samples were properly preserved and within the requried holding time _with the following exceptions. 

Method: SM2540G 
Analyte: Total solids 

Holding Time:180 days 

Total Time from 

Collection to 

Sample ID Sampling Date Analysis Date Analysis {days) Qualifier Det/ND 

1 6/23/2020 8/26/2021 429 J/R/P Det 

Method: 9060A 

Analyte: TOC 

Holding Time: 1 year {Frozen) 
Total Time from 

Collection to 

Sample ID Sampling Date Analysis Date Ana lysis (days) Qualifier Det/ND 

All 6/23/2020 8/29/2021 432 J/UJ/P Det 
-------- - -- -

Page 1 of 1 
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LDC #:52059R6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Laboratory Duplicates 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPD) for 

samples >SX the reporting limits with the exceptions listed below. If samples were <SX the reproting limits, the difference was with 1X the 

reporting limit for water samples and within 2X the reporting limit for soil samples for all samples with the exceptions listed below. 

Difference Difference 

Duplicate ID Matrix Analyte RPD RPD Limit (units) Limit Assocaited Samples Qualification Det/ND 

3 s TOC 65 20 All J/UJ/A Det 

4 s TOC 28.3 20 All J/UJ/A Det 
--

Comments: 

Page 1 of 1 

Reviewer:CR 
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