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

Windward Environmental, LLC       December 23, 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 November 18
and December 1, 2021. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #52703:

SDG # Fraction

21J0131, 21J0134, 21J0137
21J0142, 21K0332

Semivolatiles, PAHs, Hexachlorobenzene, PCBs, Metals, Dioxins, 
Wet Chemistry

The data validation was performed under Stage 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 (NFG) for Organic Superfund Methods Data Review (January
2017)

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

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

! 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; update   VI, July 2018

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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98 pages-ADV R1 (added E) Attachment 1

2B/4 (client select)   EDD  LDC# 52703 (Windward Environmental, LLC - Seattle, WA / Duwamish AOC4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

SVOA
(8270E)

(1)
SVOA

(8270E)

PAHs
(8270E
-SIM)

(1)
Pest

(8081B)
PCBs

(8082A)

(3)
Metals
(6020B)

4 Metals
(6020B-

UCT-KED)

1 Metals
(6020B-

UCT-KED)
Hg

(7471B)
Dioxins
(1613B)

TOC
(9060A)

Total
Solids

(2540G)

  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 21J0131 11/18/21 12/13/21 - - - - - - - - 0 23 - - - - 0 7 - - 0 1 0 23 0 23

B 21J0134 11/18/21 12/13/21 0 2 0 2 0 1 0 1 0 17 0 1 0 1 0 4 0 1 0 3 0 19 0 19

C 21J0137 11/18/21 12/13/21 - - - - - - - - 0 24 - - - - - - - - 0 6 0 24 0 24

D 21J0142 11/18/21 12/13/21 - - 0 1 - - - - 0 21 - - - - 0 2 - - 0 4 0 23 0 23

E 21K0332 12/01/21 12/22/21 - - - - - - - - 0 1 - - - - - - - - - - 0 1 0 1

 

Total T/PG 0 2 0 3 0 1 0 1 0 86 0 1 0 1 0 13 0 1 0 14 0 90 0 90 0 0 0 0 0 0 0 303

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPs V:\LOGIN\Windward\Duwamish\52703ST.wpd



LDC Report# 52703A3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Polychlorinated Biphenyls 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila 

Sample Delivery Group {SDG): 21J0131 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-SC560F 21J0131-01 Sediment 
LDW21-SC509D 21J0131-02 Sediment 
LDW21-SC517D 21J0131-03 Sediment 
LDW21-:SC520A 21J0131-04 Sediment 
LDW21-SC527D 21J0131-05 Sediment 
LDW21-SC531 D 21J0131-06 Sediment 
LDW21-SC534D 21J0131-07 Sediment 
LDW21-IT601 21J0131-08 Sediment 
LDW21-IT592B 21J0131-09 Sediment 
LDW21-IT592C 21J0131-10 Sediment 
LDW21-IT592D 21J0131-11 Sediment 
LDW21-IT592D 21J0131-12 Sediment 
LDW21-IT592F 21J0131-13 Sediment 
LDW21-IT592G 21J0131-14 Sediment 
LDW21-SC510F 21J0131-15 Sediment 
LDW21-IT609D 21J0131-16 Sediment 
LDW21-SC595 21J0131-18 Sediment 
LDW21-SC519B 21J0131-19 Sediment 
LDW21-SC519C 21J0131-20 Sediment 
LDW21-SC519D 21J0131-21 Sediment 
LDW21-SC519E 21J0131-22 Sediment 
LDW21-SC519F 21J0131-23 Sediment 
LDW21-SC535D 21J0131-24 Sediment 
LDW21-SC509DMS 21J0131-02MS Sediment 
LDW21-SC509DMSD 21J0131-02MSD Sediment 
LDW21-IT592CMS 21J0131-10MS Sediment 

1 
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Collection 
Date 

06/29/21 
07/01/21 
07/01/21 
07/02/21 
07/02/21 
07/02/21 
07/02/21 
07/06/21 
07/06/21 
07/06/21 
07/06/21 
07/06/21 
07/06/21 
07/06/21 
07/07/21 
07/07/21 
07/08/21 
07/08/21 
07/08/21 
07/08/21 
07/08/21 
07/08/21 
07/08/21 
07/01/21 
07/01/21 
07/06/21 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT592CMSD 21J0131-10MSD Sediment 07/06/21 

2 
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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. 

3 
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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 ~equirements 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% for 
all analytes. 

Retention time windows were established as required by the method. 

The percent differences (%D) 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 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Standard Column Analyte %D Samples Flag A orP 

10/27/21 10272103 2C Aroclor-1260 23.8 LDW21-SC509D J (all detects) A 

Retention times of all analytes in the calibration standards were within the established 
retention time windows. 

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. 

4 
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All internal standard percent recoveries (o/oR) were within QC limits with the following 
exceptions: 

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

LDW21-IT592B Hexabromobiphenyl 49 (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. 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) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (o/oR) were within QC 
limits. 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 

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 Samele I Anal~te I RPD I Flag I A orP I 
LDW21-SC517D Aroclor-1248 77.8 J (all detects) A 

LDW21-SC509D Aroclor-1248 52.9 J (all detects) A 
Aroclor-1260 41.6 J (all detects) 

LDW21-SC527D Aroclor-1248 78 J (all detects) A 

XI. Target Analyte Identification 

All target analyte identifications met validation criteria. 

5 
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XII. 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 %D, internal standard %R, and RPO between two 
columns, data were qualified as estimated in four samples. 

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

6 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21J0131 

I Samele I Anal~te I Flag I A orP I Reason I 
LOW21-SC5090 Aroclor-1260 J (all detects) A Continuing calibration (%0) 

LOW21-IT592B Aroclor-1260 J (all detects) A Internal standards (%R) 

LOW21-SC5170 Aroclor-1248 J (all detects) A Target analyte quantitation 
LOW21-SC5270 (RPO between two columns) 

LOW21-SC5090 Aroclor-1248 J (all detects) A Target analyte quantitation 
Aroclor-1260 J (all detects) (RPO between two columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21J0131 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21J0131 

No Sample Data Qualified in this SDG 

7 
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LDC #:----=5'-=2'-'--70""'-3'-'-A""'""3..;..a..b __ _ 
SDG #: 21 J0131 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

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

Date:~/ 
Page:~ 

Reviewer:~ 
2nd Reviewer: M, 

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. 

YII 

Note: 

1 

2o/ 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatica Ar:ea 

Sample receipt/Technical holding times 

Initial calibration/lCV 

ContinuinQ calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes / ~7 
Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Target analvte quantitation 

Target analvte identification 

(')v,...,.,.,11 nf rl-:,t-:, 

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

Client ID 

LDW21-SC560F 

LDW21-SC509D 

LDW21-SC517D 

LDW21-SC520A 

LDW21-SC527D 

LDW21-SC531 D 

LDW21-SC534D 

LDW21-IT601 

LDW21-IT592B 

LDW21-IT592C 

LDW21-IT592D 

LDW21-IT592D 

LDW21-IT592F 

LDW21-IT5X92G 

LDW21-SC51 OF 

LDW21-IT609D 

LDW21-SC595 

/~,A 
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I I Ccmmeats 

* ~r:A t?S{).-::5.~~ /CZ-I/~ a:?>7o 
~ ec-V~ ..:2z=>.,/2-
~ 

\I:.\ 

A/4/J 
-A-
A- ~e<:;;.(b 

N 
~I 
<Is 
<A 

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

\ 

' 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0131-01 

21J0131-02 

21J0131-03 

21J0131-04 

21J0131-05 

21J0131-06 

21J0131-07 

21J0131-08 

21J0131-09 

21J0131-10 

21J0131-11 

21J0131-12 

21J0131-13 

21J0131-14 

21J0131-15 

21J0131-16 

21J0131-18 

I 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/29/21 

Sediment 07/01/21 

Sediment 07/01/21 

Sediment 07/02/21 

Sediment 07/02/21 

Sediment 07/02/21 

Sediment 07/02/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/08/21 

I 



LDC #: 52703A3b 
SDG #: 21J0131 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

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

Client ID Lab ID 

18 LDW21-SC519B 21J0131-19 

19 LDW21-SC519C 21J0131-20 

20 LDW21-SC519D 21J0131-21 

21 ~ LDW21-SC519E 21J0131-22 

222. LDW21-SC519F 21J0131-23 

23.l- LDW21-SC535D 21J0131-24 

24 LDW21-SC509DMS 21J0131-02MS 

25 LDW21-SC509DMSD 21J0131-02MSD 

26 LDW21-IT592CMS 21J0131-10MS 

27 LDW21-IT592CMSD 21J0131-10MSD 

28 

29 

~n 
Notes: 

gJ.Jt;/ ... ~ JZ.....I -,~ -, /r I -, 

5--.Nt>P~-~ 
~ Pe:6t/-!?#=-I 
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Date:~ 
Page: ....2oP 

Reviewer: ~ 
2nd Reviewer: j\.(., 

Matrix Date 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/01/21 

Sediment 07/01/21 

Sediment 07/06/21 

Sediment 07/06/21 



VALIDATION FINDINGS CHECKLIST 

Method: _fGc _HPLC 

Did the laborato 

Were all ercent relative standard deviations ¾RSD < 20%? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the 

curve fit acceptance criteria of ;::-: 0.990? 

Was an LCS anal zed er anal tical or extraction batch? 

Were the LCS percent recoveries (¾R) and relative percent difference (RPO) 
within the QC limits? 

Level IV checklist GC_HPLC rev02_S.wpd 

Page: ~ r ;;;,, 
Reviewer: 



VALIDATION FINDINGS CHECKLIST 

Overall assessment of data was found to be acce table. 

Level IV checklist GC_HPLC rev02_S.wpd 

Page: ~f~ 
Reviewer:=:g..= 



LDC #: ~-{~ 

METHOD: _!Ge HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were continuing calibration standards analyzed at the required frequencies? 
~ Did the continuing calibration standards meet the %D validation criteria of ~20.0%? 

e:J>_vel IV Only 
'( N N/A Were the retention times for all calibrated compounds within their respective acceptance windows? 

Detector/ %D 
# Date Standard ID Column Compound (Limit) RT (limit) Associated Samples 

[Ofa~J I O..::>T ~, tJ> ~<:!..... BB> ;?~. ~ ( ) ~-.;:a4..-:;;J~ ME!>~/ 
/ ' 

( ) 

, ( } 
. /n,/ I 

( ) IT~~-• 

I I 
( } 

( } 

( ) 

( ) 

( } 

( ) 

( } 

( ) 

( ) 

( } 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

r.nl'l.lr.AI 1\1,:,,., \Alnrl 

Page: ce_; I 
Reviewer: --~ 

Qualifications 

-YU!/~ 
( le! wf) 



LDC#:.512-~ 

METHOD:GC 

VALIDATION FINDINGS WORKSHEET 
Internal Standards 

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

Page:_lof_l_ 

Reviewer: 0-

~ Were all internal standard area counts within -50 to +100% of the ICAL midpoint standard? 
~ Were the retention times of the internal standards within +/- 0.05 min seconds of the retention times of the ICAL midpoint standard? 

Internal -re,f:!_ 
,H n,:i,+o ~.,. ........ ,,,. 1n - A.,,..,. ti ;...,.;+.,\ ~T ti ;...,.;+.,.\ - .•. . 

~ Cl~) -1-1$ f I <Z.) 4q (5&)-~) -1/U-l/* ( 1:!1!J.) 
I I I / / 

I I 

I 

I I I I 
A~~.'. 

INTST.wpd 



LDC#:'$?~ 

METHOD: _l_Gc HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

vel IV/D Only 
Y )N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 

N N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
Y (jj2 N/A Did the relative percent differences of detected compounds between two columns/detectors ~40%? 

If no. olease see findinas bell 

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

,ivt>cla-,c /-1- ~ --3 r-T- 8 

,v 
.:l.. 6-~. Pf 

-A y4:::{ dv I 2':,o 4/,6 

-A--r oe:-1 d\{ r 2 4 s- z; T~ 

COMQUA_RPDNew.wpd 

Page: _f_of-1-
Reviewer: ~ 

Qualifications 
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/ 

,V 
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LDC#:~ 

METHOD:GC L HPLC ---

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_j_ofL 

Reviewer: 4-

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF=NC 
Average CF = sum of the CF/number of standards 
%RSD = 100 * (S/X) 

Calibration 
# Standard ID Date Compound 

1 (~~ 

¥~ J?B-1 (I~) 

Bis-{ r :2-a) 

2 

3 

4 

Where: A = Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

~I 
Recalc11lated I ... . 

I CF I Ave CF {initial) { lf1b stdl 

(). O~ff(Tlj (f).~87T(? f.O~~-:J5~ 

t'.~8~q t>.()68 r .:::6 4- d. /J615!;Z8 I ~ . I 

I Recalmdated l~I Becalc11lated I 

Ave CF (intial) %RSD I I %RSD 

o.o~q "r-2-~ .,.;;..,b ~6 
0. Ot!f65>-ZS 3t ' :;,>.,7 7,8" 

~ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree withinJ 0.0% of the 
recalculated results. 

INICLCrev.wpd 



LDC#:$?-T~ 

METHOD: __L'Gc_HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_l_ofj_ 

Reviewer: 9=::._ 

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 

Standard Calibration 
ID Date 

# 

,~o~ 1 1~¥'.:::al 
I.~- t D.dJ-:,7 

ur7 
/ 

2 /IJ252/20 (tJp-4-/.::a/ 
t t- lT 

3 10--:,-1::* i ~e;;-j::2 I 
:::2(. ~3 

T~P 
ur, 

4 (~{8 1oj2s/::2-f 
<B. 11- 20 ~.::{-P 

r.nNr.1 r. wnrl d wnrl 

Where: ave. CF = initial calibration average CF 

Compound 

J3B-l ( l <=- ") 

BB-l ( ::,_c;:! 5 

' V 

I 
V 

I 
"' 

CF = continuing calibration CF 
A= Area of compound 
C = Concentration of comgound 

I Reported 

I 
Average CF(lcal)/ CF/ Cone. 

CCV Cone. CCV 

(). 0-3 5"t,f q..:a 3> u.032.810 I 
I) _t;U>£9c> 3 2- tp.CJ>~.::lT 

(J.O~~q2_3 t).Ol9C)t:;f 5 

~ .t> 66 sz:> -32.. p.tJ~bf> 3 

(J. 03.S&:f<:f.J 3 tJ .o~ er .:2. 

tJ.~~~2- o.O.>?fOS'E 

tJ . e,.;.s--vc::r ..2? IJ .o2'f'f .::2 ~ t::J 
0~"66J:c5 ?1 2 0. ~ ~-2~t'> 7 

I Recalculated II Reported I Recalculated I 
I II I I 

CF/ Cone. %D %D 
CCV 

(!)_ 03:2-t o I 8 }! 86 
o.o,~~7 ,rw..::l.... fT.~ 

().0~52bq4 T .. -6 T.T 
(') .IJ~6! ~? ,~;4 16.4 

() .0 ::a:o $-} /~.8 ,~;6 
n. t>c;-~ ~T 111f. b Jq~~ 

().~tf~ tt.. ~ I 6.~ 
/).t)~~~6 ri~4 (ls4 . 



LDC#:~~ 

METHOD: / GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Vexification 

Page: -2.of~ 
Reviewer: C::,-

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 

Standard Calibration 
ID Date 

# 

1 I p..2-,:;/ ~ ftJfa7?1 t 

HJ3, ~~)$" r-:;U) 

2 {f)=e;..; :~ 
/ __ /I 

1:.1 7 - / 
- - . -

-=-....-. ~~ C::. f 

3 I /J:::?E'.=</ l 3 roffl :::i ::,_ 

4 

r.nNr.l r. wnrl 4. wnrl 

Where: ave. CF = initial calibration average CF 

Compound 

~-] ( /C) 
/ 

r38-I c~a) 
I 

1 
I 

I I .. 

BS,-1 ( ~) 
-,, 

BF>-} (~) 
/ 

CF = continuing calibration CF 
A= Area of compound 
C = Concentration of com2_ound 

I Reported 

I 
Average CF(lcal)/ CF/ Cone. 

CCV Cone. CCV 

(). ~~ 'f-<3 t9.tf)~/24 
o.oa~~ fJP4-~6b4-$ 

l"'I I ... - - ... 2- 11 r.-'tYLn:::>~ 
V' .... ~ - I .-- "" .... V -
- -- -- __ ---...,~ 

- - ~-~ -L::::> v . ...,~.~~~ V. v- T 1- I I U / 

n.o?>~..2:, tJ. o :>;:io T J t;-
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() ;:,£L5Z)~~ /J O~tJ.STq - I 

I Recalculated II Reported I Recalculated I 
I II I I 

CF/ Cone. %D %D 
CCV 

~-l?~~,~ :zP_P .2£J _o 
IJ.()4.~/64-7 ~-~ ~.rf 

~.,,-/ 
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LDC#: 2?-TP.M?.b 

METHOD: _JGC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

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

% Recovery: SF/SS * 100 

Sam~le ID: 

I Surrogate 

I 
..b:::::B 
~x 

Sam~le ID: 

I Surroaate 

I 

Sam~le ID: 

I Surroaate 

I 

I 

I 

I 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Spiked 

I I 
1~ --4" . t) 

J, ~ 

Surrogate 
Column/Detector Spiked 

I I 

Surrogate 
Column/Detector Spiked 

I I 

Surrogate Percent 
Found Recovery 

I Reeorted 

40.I { t'7) 

-%'.3 c3'.7 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Reeorted 

Percent 
Recovery 

I Recalculated 

{0-0 

T~.7 , 

Percent 
Recovery 

I Recalculated 

Percent 
Recovery 

I Recalculated 

I 

I 

I 
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LDC#:~ 

/Ge HPLC METHOD: _ _ 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_i_ofL 

Reviewer: ~ 

The percent recoveries (% R) and relative percent differences (RPO) 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 

RPO =(({SSCMS - SSCMSD} * 2) / (SSCMS + SSCMSD))*100 

MS/MSD samples: ___ ~~-::::a.--,..7 ________ _ 

SSC = Spiked sample concentration 
SA = Spike added 
MS = Matrix spike 

Spike 

~ 
Spike Sample 

Ad1~c Conc~ation 
,:: , '• 

( /h ,......--:>) (/'-•~ 

I [ MS MSD I --- I MS MSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

~ It> I ,~ I .::),&> ?7!i"_q c-4<8' 

SC = Sample concentration 

MSD = Matrix spike duplicate 

I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I II II I Percent Recovery Percent Recovery RPO 

I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 

T3.4 7:3. 2- ~--3> ,2.~ I ,.4~ ,46 

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. 

l\,1~nr.l r.fl.li:>IAI IA/nn 



VALIDATION FINDINGS WORKSHEET LDC#:b~~ 

METHOD: _f_Gc _HPLC 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 
Page:_LofL 

Reviewer: Q:-

The percent recoveries (%R) and relative percent differences (RPO) 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 Where 

RPO =(({SSCLCS - SSCLCSD} * 2) / (¥>CLCS + SSCLCSD))*100 

LCS/LCSD samples: lf5J../ tt:P6.::f--~~I 

Spike 

~d 

l~i 
( ~.fo..) , 

LCS LCSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

~ IO ( JP I , 

SSC = Spiked sample concentration 
SA = Spike added 
LCS = Laboratory Control Sample 

Spike Sample I LCS 

SC = Sample concentration 

LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 
Conc~tion 
( / ~·) I Percent Recovery II Percent Recovery II RPO 

LCS LCSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. 

~.,C/ ~ .. ~- 514 ~-' 8'3.,b ;;?s4 :2.P/ 26> 
I / 

I 
I 
I 

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

I r.~r.l r. 1A1nrl 



LDC#:~~ 

METHOD: LGc HPLC 

VALIDATION FINDINGS WORKSHEET 
SamQle Calculation Verification 

N N/A 
:'r1 N N/A 

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) 
(RF)(Vs or Ws)(¾S/100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= 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 ID 

I 

Comments: 

Example: 

Sample ID. / Compound Name fC-B .... /~-/ 

Concentration= ({4~q) ( ~-t) ) 

(43CJ~:It/ ) (tJ.o~rr:;;;.:l!-3) 

17-=- c [!."8 ~ ro1+ -rrf H~+ 88! 2 e -s- ) 
~c/4,1-af' $ X /4.3/;f x:dJ.86~4 

Reported Recalculated Results 
Compound Conc~'jrations Concentrations 

( /~,--~ } ( } 

~.~o }6. b 
1 

Page: _J_of_j_ 
Reviewer: Ct_ ---
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LDC Report# 52703A4a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Arsenic 

Stage 4 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0131 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-IT601 21J0131-08 Sediment 
LDW21-IT5928 21J0131-09 Sediment 
LDW21-IT592C 21J0131-10 Sediment 
LDW21-IT592D 21J0131-11 Sediment 
LDW21-IT592D 21J0131-12 Sediment 
LDW21-IT592F 21J0131-13 Sediment 
LDW21-IT592G 21J0131-14 Sediment 

1 
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Collection 
Date 

07/06/21 
07/06/21 
07/06/21 
07/06/21 
07/06/21 
07/06/21 
07/06/21 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
q uantitation 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. 

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 
(%RSD) was less than or equal to 5%. 

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 

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. 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. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

3 
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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) 

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

XIII. Target Analyte Quantitation 

All target analyte quantitations were within validation criteria. 

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. 

4 
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Duwamish AOC4 
Arsenic - Data Qualification Summary - SDG 21J0131 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Laboratory Blank Data Qualification Summary - SDG 21J0131 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Field Blank Data Qualification Summary - SDG 21J0131 

No Sample Data Qualified in this SDG 

5 
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LDC #: 52703A4a 

SDG #: 21 J0131 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc .• Tukwila. WA 

METHOD: Arsenic (EPA SW846 Method 6020B) 

Date: foif{~ 
Page:~ofl · 

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. 

YI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 ':2 

I ~alidatica Acea I I 
Sample receipt/Technical holdinQ times fl_;/\ 
ICP/MS Tune LJ 
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 Analvte Quantitation 

f"'l,,~~~11 • ,..f n.,,+.,, 

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

Client ID 

LDW21-IT601 

LDW21-IT592B 

LDW21-IT592C 

LDW21-IT592D 

LDW21-IT592D 

LDW21-IT592F 

LDW21-IT5\92G 

A 
/v 
If 
/I 
If 

A- L{5 
Al 

j_ 

~ 
A-

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

Ccmmeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0131-08 

21J0131-09 

21J0131-10 

21J0131-11 

21J0131-12 

21J0131-13 

21J0131-14 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

I 

Notes: ----------------------------------------------
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LDC #:52703A4a VALIDATION FINDINGS CHECKLIST 

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

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? X 
Were all water samples preserved to a pH of <2? X 
II. ICP-MS Tune 

Were mass resolutions within 0.1 amu for all 

isotopes in the tuning solution? X 

Were %RSDs of isoptoes in the tuning solution 

~5%? X 
Ill. Calibration 

Were all instuments calibrated daily? X 
Were the proper standards used? X 
Were all initial and continuing calibration 

verifications within the 90-110% (80-120% for 

mercury) QC limits? X 

Were the low level standard checks within 70-

130%7 X 

Were all initial calibration correlation coefficients 

within limits as specifed by the method? X 

IV. Blanks 

Was a method blank associated 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 
V. Interference Check Sample 
Were the interference check samples performed 

daily? X 
Were the AB solution recoveries within 80-120%? X 
VI. 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 

VII. 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 

Comments 

Page 1 of 2 

Reviewer:CR 



LDC #:52703A4a VALIDATION FINDINGS CHECKLIST 

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

Validation Area Yes No NA 

VIII. Internal Standards 

Were all percent recoveries within the 30-120% 

(60-125% for EPA Method 200.8) QC limits? X 

If the recoveries were outside the limits, was a 

reanalysis performed? X 
IX. Serial Dilution 

Were all percent differences <10%? X 

Was there evidence of negative interference? If 

yes, professional judgement will be used to 

qualify the data. X 
X. Sample Result Verification 
Were all reporting 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 
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 #:52703A4a VALIDATION FINDINGS CHECKLIST 

Calibration Calculation Verification 

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

An intial calibration verification (ICV), continuing calibration verification (CCV), low level calibration check (LLCC), and interference check 

sample (ICSAB) percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R = (Found/True) x 100 Found = concentration of each analyte measured in the analysis 

True= concentration of each analyte in the source 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) Recalcuated %R Reported %R Acceptable (V /N) 

ICV ICP-MS As 47.7 50 95.4 95.5 Y 

CCV ICP-MS 1¢A0 49.8 50 99.6 99.6 Y 

ICSAB ICP-MS As 19.283 20 96.4 96.4 Y 

ICP-MS Tune QC Parameter Mass Actual Required 

10/28/2021 Mass Axis 115 114.9 ± 0.1 amu 

10/28/2021 %RSD 115 1 ~ 5% 

Page 1 of 1 

Reviewer:CR 



LDC #:52703A4a VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

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

Page 1 of 1 

Reviewer:CR 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MS), and post digestion spike (PDS) were recalculated 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 = concentration of each analyte in the source 

The sample and duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO= (Absolute value(S-D)x 200) / (S+D) 

S = Original sample concentration 

D = Duplicate sample concentration 

The serial dilution percent difference {%D) was recalculated using the following formula. 

%D = (Absolute value (I - SOR)) x 100 / (I) 

I = Initial sample result 

SOR= Serial dilution result (with a Sx dilution applied) 

Recalcuated 

Sample ID Type of Analysis Element Found/S/I True/D/SDR %R/RPD/%D 

LCS LCS As 24.1 25 

MS 

Duplicate 

PDS 

Serial dilution 

96.4 

Reported 

%R/RPD/%D Acceptable (Y /N) 

96.5 Y 



LDC #:52703A4a VALIDATION FINDINGS CHECKLIST 

SamQle Calculation Verification 

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

Analytes were recalculated and verified using the following equation: 

Concentration = (Result from raw data x Final volume x Dilution factor)/ (Percent solids x Initial weight) 

Initial Weight/ Final Volume Percent Reported 

Sample ID Analyte Raw Data ( ug/L) Dilution Volume (g) (ml) solids(%) Result (mg/Kg) 

1 As 6.384 20 1.004 so 65.71 9.68 

2 As 130.145 20 1.028 so 68.11 186 

3 As 8.584 20 1.043 so 87.46 9.41 

4 As 7.601 20 1.003 so 71.47 10.6 

5 As 3.03 20 1.084 so 73.48 3.8 

6 As 3.874 20 1.049 so 77.4 4.77 

7 As 2.526 20 1.035 so 77.24 3.16 

Page 1 of 1 

Reviewer:CR 

Reca lcuated 

Result Acceptable 

(mg/Kg) (Y/N) 

9.68 Y 

186 Y 

9.41 Y 

10.6 Y 

3.8 Y 

4.77 Y 

3.16 Y 



LDC Report# 52703A6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Wet Chemistry 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0131 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC560F 21 J0131-01 Sediment 06/29/21 
LDW21-SC509D 21J0131-02 Sediment 07/01/21 
LDW21-SC517D 21J0131-03 Sediment 07/01/21 
LDW21-SC520A 21 J0131-04 Sediment 07/02/21 
LDW21-SC527D 21J0131-05 Sediment 07/02/21 
LDW21-SC531 D 21J0131-06 Sediment 07/02/21 
LDW21-SC534D 21J0131-07 Sediment 07/02/21 
LDW21-IT601 21J0131-08 Sediment 07/06/21 
LDW21-IT5928 21J0131-09 Sediment 07/06/21 
LDW21-IT592C 21J0131-10 Sediment 07/06/21 
LDW21-IT592D 21J0131-11 Sediment 07/06/21 
LDW21-IT592D 21J0131-12 Sediment 07/06/21 
LDW21-IT592F 21J0131-13 Sediment 07/06/21 
LDW21-IT592G 21J0131-14 Sediment 07/06/21 
LDW21-SC510F 21J0131-15 Sediment 07/07/21 
LDW21-IT609D 21J0131-16 Sediment 07/07/21 
LDW21-SC595 21J0131-18 Sediment 07/08/21 
LDW21-SC5198 21J0131-19 Sediment 07/08/21 
LDW21-SC519C 21J0131-20 Sediment 07/08/21 
LDW21-SC519D 21J0131-21 Sediment 07/08/21 
LDW21-SC519E 21J0131-22 Sediment 07/08/21 
LDW21-SC519F 21J0131-23 Sediment 07/08/21 
LDW21-SC535D 21J0131-24 Sediment 07/08/21 
LDW21-SC560FMS 21J0131-01MS Sediment 06/29/21 
LDW21-SC560FDUP1 21J0131-01 DUP1 Sediment 06/29/21 
LDW21-SC560FDU P2 21J0131-01DUP2 Sediment 06/29/21 

1 
V:\LOGIN\W1NDWARD\DUWAMISH\52703A6_ W14. DOC 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC519EMS 21J0131-22MS Sediment 07/08/21 
LDW21-SC519EDUP1 21J0131-22DUP1 Sediment 07/08/21 
LDW21-SC519EDUP2 21J0131-22DUP2 Sediment 07/08/21 
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Introduction 

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

4 
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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 (%R) were within QC limits. 

VII. Duplicate Sample Analysis 

Duplicate (DU P) 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 (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

All target analyte quantitations were within validation criteria. 

5 
V:\LOGIN\WINDWARD\DUWAMISH\52703A6_Wl4.DOC 



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. 

6 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21J0131 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21J0131 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21J0131 

No Sample Data Qualified in this SDG 

7 
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LDC #: 52703A6 
SDG #: 21 J0131 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

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

Date:}j)Jj_@I 
Page:_Lof ~ 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. 

YI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatioa Acea 

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 

()v,...,...,11 nf .-1 ........ 

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

Client ID 

LDW21-SC560F 

LDW21-SC509D 

LDW21-SC517D 

LDW21-SC520A 

LDW21-SC527D 

LDW21-SC531 D 

LDW21-SC534D 

LDW21-IT601 

LDW21-IT592B 

LDW21-IT592C 

LDW21-IT592D 

LDW21-IT592D 

LDW21-IT592F 

LDW21-IT5\92G 

LDW21-SC51 OF 

LDW21-IT609D 

LDW21-SC595 

L:\ Windward\Duwamish\52703A6W. wpd 

I I 
.A-rA 

A 
.A 
A-
ti 

A-
L\_ 
A r c_s 
ti ------
A 
Pr 

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

1 

Commeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0131-01 

21J0131-02 

21J0131-03 

21J0131-04 

21J0131-05 

21J0131-06 

21J0131-07 

21J0131-08 

21J0131-09 

21J0131-10 

21J0131-11 

21J0131-12 

21J0131-13 

21J0131-14 

21J0131-15 

21J0131-16 

21J0131-18 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 06/29/21 

Sediment 07/01/21 

Sediment 07/01/21 

Sediment 07/02/21 

Sediment 07/02/21 

Sediment 07/02/21 

Sediment 07/02/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/07/21 

Sediment 07/07/21 

Sediment 07/08/21 

I 



LDC #: 52703A6 
SDG #: 21J0131 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: (Analyte) TOG (EPA SW846 Method 9060A), Total Solids (SM2540G) 

Client ID Lab ID 

18 LDW21-SC519B 21J0131-19 

19 LDW21-SC519C 21J0131-20 

20 LDW21-SC519D 21J0131-21 

21 LDW21-SC519E 21J0131-22 

22 LDW21-SC519F 21J0131-23 

23 LDW21-SC535D 21J0131-24 

24 LDW21-SC560FMS 21J0131-01 MS 

25 LDW21-SC560FDUP \ 21J0131-01DUP 

26 LDW21-SC560FFRf-l- <'\\ D1~ 21 J0131-01TRP 
c~ 

27 LDW21-SC519EMS 21J0131-22MS 

28 LDW21-SC519EDUP \ 21J0131-22DUP 

29 LDW21-SC519ET~ o-..Qv 21J0131-22TRP 

30 

31 

~? 

Date:~ 
Page:_Qof~ 

Reviewer: ~ 
2nd Reviewer: ~ 

Matrix Date 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 06/29/21 

Sediment 06/29/21 

Sediment 06/29/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Notes: _________________________________________ _ 

L:\Windward\Duwamish\52703A6W. wpd 2 



LDC #:52703A6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X Frozen 
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 

Reviewer:CR 



LDC #:52703A6 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#: 52703A6 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: 

24 TOC 

25 TOC ,,<; 
26 \~ 
27 TOC 

28 TOC -:-!~ 
29 -,- SJ 

Page 1 of 1 

Reviewer:CR 



LDC #: 52703A6 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_1_ of _1_ 

Reviewer:_ CR_ 

Method: lnorganics, Method See Cover 

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 

Calibration verification 

Calibration verification 

Calibration verification 

Comments: 

TOC 

TOC 

TOC 

Where, 

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 

44.446 47.154 106 106 y 

44.446 43.275 97 97 y 

44.446 44.823 101 101 y 



LDC #:52703A6 

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) / (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 44.1 44.4 99.3 

24 MS TOC 0.89 0.882 101 

26 Duplicate TS 84.21 83.47 0.883 

Reported 

%R/RPD Acceptable (Y /N) 

99.3 Y 

101 Y 

0.883 Y 

Page 1 of 1 

Reviewer:CR 



LDC #:52703A6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

SamQle Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Concentration = (Result from raw data x Final volume x Dilution factor)/ (Percent solids (if applicable) x Initial weight or volume) 

Recalcuated 

Raw Data Sample Dry Percent Reported Result Acceptable 

Sample ID Analyte (%) Dry (g) (g) Tare (g) solids(%) Result(%) (mg/Kg) (Y/N) 

1 0.128 84.21 0.15 0.15 y 

2 0.73 68 1.07 1.07 y 

3 1.101 65.61 1.68 1.68 y 

4 0.962 55.89 1.72 1.72 y 

5 1.153 61.77 1.87 1.87 y 

6 0.433 75.55 0.57 0.57 Y 

7 0.27 74.3 0.36 0.36 Y 

8 0.873 65.71 1.33 1.33 Y 

9 1.006 68.11 1.48 1.48 Y 

10 0.034 87.46 0.04 0.04 Y 

11 2.028 71.47 2.84 2.84 Y 

12 0.041 73.48 0.06 0.06 Y 

13 0.576 77.4 0.74 0.74 Y 

14 0.064 77.24 0.08 0.08 Y 

15 4.6601 5.9704 0.7966 74.67 74.67 Y 

16 5.3277 6.8056 0.766 75.53 75.53 Y 

17 2.8706 4.8457 0.8032 51.15 51.14 Y 

18 2.971 4.5351 0.7899 58.24 58.24 Y 

19 3.9811 6.0615 0.7954 60.49 60.49 Y 

20 4.3143 7.0703 0.7599 56.33 56.33 Y 

21 3.6609 5.9743 0.7849 55.42 55.42 Y 

22 3.7681 6.0623 0.7894 56.49 56.49 Y 

23 4.4567 5.9003 0.7915 71.74 71.74 Y 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52703A21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Polychlorinated Dioxins/Dibenzofurans 

Stage 4 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0131 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-IT627 21J0131-17 Sediment 
LDW21-IT627DUP 21J0131-17DUP Sediment 

1 
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Collection 
Date 

07/08/21 
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Introduction 

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

The analyses were performed by the following method: 

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

All sample results were subjected to Stage 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 not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

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

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

Ill. Initial Calibration and Initial Calibration Verification 

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

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

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

The minimum S/N ratio was greater than or equal to 10 for each analyte and labeled 
compound. 

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

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

The minimum S/N ratio was greater than or equal to 10 for each analyte and labeled 
compound. 

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 Analvte Concentration Samples 

BJJ0500-BLK1 10/19/21 OCDD 0.981 ng/Kg All samples in SDG 21J0131 
Total HxCDF 0.100 ng/Kg 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

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

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

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

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. Internal Standards 

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

XI. Target Analyte Quantitation 

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

I Samele I Analite I Flag I AorP 

All samples in SDG 21J0131 All analytes reported as estimated maximum possible J (all detects) A 
concentration (EMPC) and greater than the reporting 
limit (RL). 

4 
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XII. Target Analyte Identification 

All target analyte identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

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

Due to results reported by the laboratory as EMPCs, data were qualified as estimated in 
two samples. 

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

5 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 21J0131 

I Samele I Anal~te I Flag I AorP I Reason I 
LDW21-IT627 All analytes reported as estimated J (all detects) A Target analyte quantitation 
LDW21-IT627DUP maximum possible concentration (EMPC) (EMPC) 

and greater than the reporting limit (RL). 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 21J0131 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21J0131 

No Sample Data Qualified in this SDG 

6 
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LDC #: 52703A21 
SDG#: 21J0131 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

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

Date:J::/4 
Page:-LofL 

Reviewer:~Q.~=-
2nd Reviewer: c:M, 

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

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes. 

I ~alidatica Acea I I Ccmmeats 

Sample receipt/Technical holdinq times * HRGC/HRMS Instrument performance check .A-
Initial calibration/lCV -A-1 A- f<.St>o. ~ /-:;S,~7o 

/4 
7 

Continuinq calibration ~1. _~/ .h';n /'-ls,,. 
Laboratory Blanks AAA/ 
Field blanks ~r 
Matrix spike/Matrix spike duplicates~ il I-A- -<~"'PL-. 

Laboratory control samples /. ~, 1 

Field duplicates 

Internal standards 

Tarqet analvte quantitation 

Tarqet analvte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-IT627 

LDW21-IT627DUP 

\ -i J-C!.. c::; 

,J 
-A-

\I( flj I 

~ ,.- VVI 

~s-
~r-
Ir 

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

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0131-17 

21J0131-17DUP 

~,L(D~--~J . 

L:\Windward\Duwamish\52703A21 W .wpd 1 
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SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/08/21 

Sediment 07/08/21 

I 



VALIDATION FINDINGS CHECKLIST Page:__L'tF--
Reviewer: _ __.:, __ _ 

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

Validation Area Yes No NA Findings/Comments 
···.:: .. · ... : .<· .·.,:·· .. ··: .. _ :.: ·:· 'i: .. :· ':'·· ,: .. .: . ·. / :: •::, . ·· .. · .: .. · ... .. .,· . . : .· 

1;. TechnicaJholdina times :,'. . : '.: .. ···'·: ·••· :: ·., .· ... ,·. ·.: : . 

All technical holding times were met. ✓ 

Cooler temperature criteria were met. ✓ 
:: ,: ... ·:. .. . . . 

It GCIMSlnstruinent oerformance check .: 

Was PFK exact mass 380.9760 verified? ✓ 

Were the retention time windows established for all homologues? ✓ 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing 
any other unlabeled TCDD isomers < 25%? ✓ 

Is the static resolving power at least 10,000 (10% valley definition)? ✓ 

Was the mass resolution adequately check with PFK? ✓ 

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? ✓ 

Ill~ Initial calibration and Initial calibration verification 

Was the initial calibration performed at 5 concentration levels? ✓ 

Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled 
compounds and < 35% for unlabeled compounds? ✓ 

Did all calibration standards meet the Ion Abundance Ratio criteria? ✓ 

Was the signal to noise ratio for each target compound and labeled compound > 1 0? ✓ 

Was an initial calibration verification (ICV) standard analyzed after each initial 
calibration for each instrument? ✓ 

Were all lCV concentrations for the unlabeled and labeled compounds within QC 
limits? ✓ 

IV.. Continuina calibration 

Was a continuing calibration performed at the beginning of each 12-hour period? ✓ 

Were all continuing calibration concentrations for the unlabeled and labeled 
compounds within QC limits? ✓ 

Did all continuing calibration standards meet the Ion Abundance Ratio criteria? ✓ 
.. 

V. Blanks 

Was a method blank associated with every sample in this SDG? ✓ 

Was a method blank performed for each matrix and whenever a sample extraction 
was performed? ✓ 

Was there contamination in the method blanks? V CJ 

VI. Field blanks 

Were field blanks identified in this SDG? ✓ 

Were target compounds detected in the field blanks? ✓ 
. : . . . 

VII. Matrix spike/Matrix soike duolicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? ✓ 

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

LEVEL IV CHECKLIST_1613B 



LDC #: :f?7tP:i3-tf-/ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 
1•··· ::• .. •. ·•') ,< .. •·· . , ... c 'c7 c, ... 

VIIL.Lilboiiitoiv contrc,fsamoles < > .. 

Was an LCS analyzed per extraction batch? ✓ 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) within 
✓ the QC limits? 

.· 
:·'. 

.. · · . 

IX Fielddublicates . 

Were field duplicate pairs identified in this SDG? ✓ 

Were target compounds detected in the field duplicates? 

X. Labeled Compounds 

Were labeled compounds within QC limits? ,J If) 
V 

Was the minimum S/N ratio of all labeled compound peaks> 10? ✓ 

Xf Comoc,,ind auantitation 

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

Were the correct labeled compound, 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? ✓ 

XII. Target comoound identification 

For 2,3, 7 ,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the ✓ 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the ✓ 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
✓ auantitation peaks within RT established in the oerformance check solution? 

Did selected ion current profile (SICP) contain all characteristic ions listed in Method 
1613B, Table 8? ✓ 

Was the Ion Abundance Ratio for the two quantitation ions within criteria? ✓ 

Was the signal to noise ratio for each target compound ~2.5 and ~10 for the labeled 
compound? ✓ 

Does the maximum intensity of each specified characteristic ion coincide within ± 2 
seconds (includes labeled standards)? ✓ 

For PCDF identification, was any signal (S/N ~ 2.5, at± seconds RT) detected in the 
corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? ✓ 
.. 

XIII. System oerformance 

System performance was found to be acceptable. ✓ 
•· ..... .. 

• . 

XIV. Overall assessment of data . 

Overall assessment of data was found to be acceptable. ✓ 

LEVEL IV CHECKLIST_1613B 

NA 
.. 

✓ 

✓ 

· . 

.. 

Page: ~of ~ 
Reviewe~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 

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

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

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6, 7,8-HxCDF 0. OCDF V. Total TCDF 

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

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

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

Notes: __________________________________________________________ _ 

COMPNDList.wod 



LDC #: 5'-L?~i/¥r-/ VALIDATION FINDINGS WORKSHEET 
Blanks 

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

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

Page:_Lof_L_ 
Reviewer: ~ ---

Y )N N/A Was the method blank contaminated? / 
Blank extraction date: 1¢9/4 J Blank analysis date: I'~:>/ Associated samples:_-"'-"6-c........;.../ ...... / _______ _ 
Cone. units: ,,,~ /,__ "'o/" ' 

JI Samp_le Identification 

I 

~.l!rO 

Blank extraction date: ___ Blank analysis date: __ _ 
Cone. units: Associated SamQles: 

Blank ID II Samp_le Identification 

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

\/·\\/:iliri:itinn \/\/nrk-ch00k\ninvinc:,\1R1~\RI Al\ll<J::1R ? 1unn 



LDC #: 52703A21 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGCIHRMS DioxinslDibenzofurans (EPA Method 16138) 

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

N NIA 
Y/N NIA 

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

Page: _£_of_l 
Reviewer: PG 

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

Comments: See samQle calculation verification worksheet for recalculations 

V:\Pei\COMQUA16_EMPC_Windward.wpd 



LDC#: 52703A21 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

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

Page:_of_ 

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)(C;s)/(A;s)(CJ Ax= Area of compound, 
average RRF = sum of the RRFs/number of standards · 
%RSD = 100 * (SIX) 

Cx = Concentration of compound, 
S = Standard deviation of the RRFs, 

-
Calibration RRF 

# Standard ID Date Compound (Reference Internal Standard) ( 10/50 std} 

1 ICAL 2,3,7,8-TCDF (1 3C-2,3,7,8-TCDF) 1.0832006 

01 
8/11/21 

2,3, 7,8-TCDD (1 3C-2,3, 7,8-TCDD) 0.9085186 

1,2,3,6,7,8-HxCDD (1 3C-1,2,3,6,7,8-HxCDD) 1.005616 

1,2,3,4,6,7,8-HpCDD (1 3C-1,2,4,6,7,8,-HpCDD) 1.051009 

OCDF (1 3C-OCDF) 1.440564 

2 2,3,7,8-TCDF (1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (1 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD (1 3C-1,2,4,6,7,8,-HpCDD) 

OCDF f13C-OCDD) 

3 2,3,7,8-TCDF (1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (1 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD (1 3C-1,2,4,6, 7,8,-HpCDD) 

OCDF (1 3C-OCDD) 

A;s = Area of associated internal standard 
C;s = Concentration of internal standard 
X = Mean of the RRFs 

I Becalculated I - . I Becalc11lated 

RRF Average RRF Average RRF 
( 10/50 std} (initial} (initial} 

1.083746 1.107593 1.107593 

0.908390 0.9202875 0.9202874 

1.005605 1.00898 1.00898 

1.051062 1.068088 1.068088 

1.44059 1.44690 1.44690 

'EJ' Becalc 11lated I 

%RSD I I %RSD 

3.6 3.6 

3.1 3.1 

1.0 1.0 

6.6 6.6 

5.7 5.7 

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. 

V:\Pei\Calibrations\52703A21_081121_01_ICAL.wpd 



LDC#: ~zi,~J VALIDATION FINDINGS WORKSHEET 
Continuing__Calibration Results Verification 

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

Page:_LotL 

Reviewer: qt____ 

The percent difference (%D) 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 
ex= Concentration of compound, C15 = Concentration of internal standard 

D ~I 
Becalc11lated 

Calibration Average RRF 

I 
Cone 

Standard ID Date Compound (Reference Internal Standard) (initial) {CC} 

1 ~IIP-~.S'A tefo/-1 
2,3,7,8-TCDF (13C-2,3,7,8-TCDF) t./fJTS"t:f3 I.PT4~~ f.b°P4-6/-g-
2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) n.t:f.<~'8T5 J.IJOB/~t> I. 00 °8 { _$"3:;L 

1,2,3,6, 7,8-HxCDD (13C-1,2,3,6, 7,8-HxCDD) I .t'tP8'r'~ 1.1;6J'l3To 1.tP6S~ 
1,2,3,4,6, 7,8-HpCDD {1 3C-1,2,4,6, 7,8,-HpCDD) , .. ~~~88' J. 16-rq,jo /. C6-c818:2. 
OCDF {1 3C-OCDF) I. 4'{=-6q t> /.53'/j~ I. -3 3 8S-4- '8 

2 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (13C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD (13C-1,2,4,6,7,8,-HpCDD) 

OCDF {1 3C-OCDF) 

3 2,3,7,8-TCDF {1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDD {13C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCDD (13C-1,2,4,6, 7,8,-HpCDD) 

OCDF (13C-OCDF) 

II 

Be90rJed 

II 

Becalc1dated I 

I %D %D 

3'.o 3~0 
.q., '>- /?.~-

~.t::t 5;_q 
q_.=> '(.~ 

r..s- T.~ 

Comments: Refer to Routine 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#:5?7~~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

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

Page:_Lo!,L.­
Reviewer: ~-

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

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPO = I LCS - LCSD I * 2/(LCS + LCSD) 

LCS ID: ~P~-/;:,S 

LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 
Added Concen~ation 

I II II Compound ( :~~ -z _;__) (~:;- '-~ Percent Recove!:X Percent Recove!:X RPD 

llil1ii~1i~i~lii~1i:{'iiiiiililit1if1~/i[i~~lilll~1i!i~~ilil;i~l1iil;;J1

:i~til~i:!iJ:III I CS I ICSD II I CS I I CSD I - . c---•- - . D---1- - . 1""1---1- .I L- JI 

2,3,7,8-TCDD ~.P krh ~, _o IJ/4. /OS:- [{)5 

1,2,3,7,8-PeCDD /@£) 1r;T /OT !OT 
r 

1,2,3,4,7,8-HxCDD 
I "frf.~ ~--2- ~ttl(_.2.. 

1,2,3,4, 7,8,9-HpCDF v dfG.-r t::? c;-. ':::r qs.~ 
OCDF ~ ,V rs-/ ,Y TS.t;' T-5.r;--

I 
I 

Comments: Refer to Laboratory Control Sample 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#-3:2~ VALIDATION FINDINGS WORKSHEET 
SamQle Calculation Verification 

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

Were all reported results recalculated and verified for all level IV samples? Y JN N/A 
1

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

Concentration= {A.)(IJ(DF) Example: 
(A;s)(RRF)(Vo)(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample I.D. I 
' 

y= 
compound to be measured 

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

l( .=>4> ) CI ) 
Is = Amount of internal standard added in nanograms (ng) Cone.= ( c?.18le4 -l-1f .l-Tcfe4 H {OZ> 

Vo = Volume or weight of sample extract in milliliters (ml) or 
(4f.-#fe4+~e4 > ( {."68Pt8 > ( 14:4-~)(p.6q47~) 

grams (g). 

RRF = Relative Response Factor (average) from the initial = I "8:3 . .:r n¾ 
calibration ~ 

Of = Dilution Factor. 

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

Compound Reported ~ntration Calculated Concentration 
# Sample ID (IA - ~ ( ) , F 184 

I . 

Page:-LotL­
Reviewer: Q:__ 

Acceptable 
{YIN) 



LDC Report# 5270382a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Semivolatiles 

Stage 4 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0134 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-SS600 21J0134-11 Sediment 
LDW21-SS681 21J0134-12 Sediment 
LDW21-SC587A 21J0134-14 Sediment 
LDW21-SC587F 21 J0134-15 Sediment 
LDW21-SS600MS 21J0134-11 MS Sediment 
LDW21-SS600MSD 21J0134-11 MSD Sediment 

1 
V:\LOGIN\WINDWARD\DUWAMISH\5270382A_W14.DOC 

Collection 
Date 

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



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan 
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a 
modified outline of the USEPA National Functional Guidelines (NFG) for 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 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 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 (%RSD) 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 (%D) 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 (%D) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analyte %D Samples Flag A orP 

10/30/21 Butylbenzylphthalate 25.7 LDW21-SS600 J (all detects) A 
LDW21-SC587A UJ (all non-detects) 
LDW21-SC587F 

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. 

3 
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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 (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (¾R) MSD (¾R) 
(Associated Samples) Analyte (Limits) (Limits) Flag A orP 

LDW21-SS600MS/MSD Phenanthrene 122 (49-120) - J (all detects) A 
(LDW21-SS600) Fluoranthene 174 (53-145) - J (all detects) 

Pyrene 160 (52-134) - J (all detects) 
Butylbenzylphthalate 204 (45-132) - J (all detects) 
Chrysene 131 (47-120) - J (all detects) 

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

Spike ID RPD 
(Associated Samples) Analvte (Limits) Flag A orP 

LDW21-SS600MS/MSD Phenanthrene 44.0 (S35) J (all detects) A 
(LDW21-SS600) Anthracene 35.1 (S35) J (all detects) 

Fluoranthene 65.2 (S35) J (all detects) 
Pyrene 62.7 (S35) J (all detects) 
Butylbenzylphthalate 69.0 (S35) J (all detects) 
Benzo(a)anthracene 47.9 (S35) J (all detects) 
Chrysene 38.2 (S35) J (all detects) 
Benzo(a)pyrene 39.5 (S35) J (all detects) 
Benzofluoranthenes, total 38.6 (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 with the following exceptions: 

4 
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Associated 
SRM ID Analvte %R (Limits) Samples Flag 

BJJ0826-SRM1 Naphthalene 14.2 (41-159) LDW21-SS600 J (all detects) 
2-Methylnaphthalene 26.5 (51-149) LDW21-SS681 UJ (all non-detects) 
Acenaphthylene 41.6 (57-142) 
Acenaphthene 48.2 (59-141) 

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 

A orP 

A 

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

Due to continuing calibration %D, MS/MSD %R and RPO, and SRM %R, data were 
qualified as estimated in four samples. 

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

5 
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Duwamish AOC4 
Semivolatiles - Data Qualification Summary - SDG 21J0134 

I Samele I Anal~te I Flag I A orP I Reason I 
LDW21-SS600 Butylbenzylphthalate J (all detects) A Continuing calibration 
LDW21-SC587 A UJ (all non-detects) (%D) 
LDW21-SC587F 

LDW21-SS600 Phenanthrene J (all detects) A Matrix Spike/Matrix Spike 
Fluoranthene J (all detects) Duplicates (%R) 
Pyrene J (all detects) 
Butylbenzylphthalate J (all detects) 
Chrysene J (all detects) 

LDW21-SS600 Phenanthrene J (all detects) A Matrix Spike/Matrix Spike 
Anthracene J (all detects) Duplicates (RPD) 
Fluoranthene J (all detects) 
Pyrene J (all detects) 
Butylbenzylphthalate J (all detects) 
Benzo(a)anthracene J (all detects) 
Chrysene J (all detects) 
Benzo(a)pyrene J (all detects) 
Benzofluoranthenes, total J (all detects) 

LDW21-SS600 Naphthalene J (all detects) A Standard reference 
LDW21-SS681 2-Methylnaphthalene UJ (all non-detects) materials (%R) 

Acenaphthylene 
Acenaphthene 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 21J0134 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 21J0134 

No Sample Data Qualified in this SDG 

6 
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LDC #: 5270382a 
SDG #: 21 J0134 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

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

Date: J=,1t>.4-/ 
Page:__jofj_ 

Reviewer: ~...._ ... ,~--
2nd Reviewer: S)/Y 

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 

a 

Notes: 

I lilalidatioa Area I I Commeats 

Sample receipt/Technical holdinq times ✓ -
GC/MS Instrument performance check ~ r-
Initial calibration/lCV -Jn-A- ~t)~ ~,,/4 ~ y~ ~~ -3c:>/4, 

/if/ ~-6. ~?i> 
, 

Continuing calibration 

~ 
r 

Laboratory Blanks 

Field blanks Al 
Surroaate soikes 4-
Matrix spike/Matrix spike duplicates AAJ 
Laboratory control samples ls-RM ~)N L-<:!:.S 

Field duplicates 

Internal standards 

TarQet analvte quantitation 

Tarqet analvte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-SS600 

LDW21-SS681 

LDW21-SC587 A 

LDW21-SC587F 

LDW21-SS600MS 

LDW21-SS600MSD 

a-.JJoe::;1,-~ 

I 

L:\ Windward\Duwamish\5270382aW. wpd 

N 
~I 

·~ 

~ 
A 
A 

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

1 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0134-11 

21J0134-12 

21J0134-14 

21J0134-15 

21J0134-11MS 

21J0134-11MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

I 



VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 8270D 

Did the laborato 

Were all percent relative standard deviations (¾RSD) ~ 20% and relative response / 
factors RRF within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
fit acce tance criteria of> 0.990? 

lllb>lnitia/Calibration•·•verification 

Was an initial calibration verification standard analyzed a 
for each instrument? 

Were all ercent differences %0 

1V.iConti11uin · 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? 

V~Laborato 

Was a laborato blank associated with eve 

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 findin s worksheet. 

V1.••J=ield blanks 

%R within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanal sis erformed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to 
confirm %R? 

VIII.Matrix s 

MSD anal zed in this SDG? 

Level IV Checklist_8270D_rev02.wpd 

Page:_j_of ~ 
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VALIDATION FINDINGS CHECKLIST 

Validation Area 

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

Were internal standard area co 
calibration standard? 

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? 

Were relative retention times RRT's within + 0.06 RRT units of the standard? 

System performance was found to be acceptable. 

XV. Overall assessment. of data 

Overall assessment of data was found to be acce table. 

Level IV Checklist_8270D_rev02.wpd 

Yes No NA 

Page: ..:2-of ~ 
Reviewer: 0-
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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 

8. 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 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'-Oxybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P 1. 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 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 (1 MDT) V1. 1,4-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 WN. 1,2,4,5-Tetrachlorobenzene X 1. Pentachloroethane 

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

R. 1,2,4-Trichlorobenzene TT. Pentachlorophenol VW. 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 82. 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 AAA.A. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene 8888. 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. 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 H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC#: t;p.')J?J:P-q' 

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

---- - --- -

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Y(N;N/A Were percent differences (%0) s20 % and relative response factors (RRF) within the method criteria? 

Finding %D Finding RRF 
# Date Standard ID Compound (Limit: ~20.0%) (Limit) Associated Samples 

ff)f~kl tJT10.:2I I~ ~t> ~ xl A ~T ,. 3--4:-.r-b. ~ 'L.H\/\ 

I r n...L.. r ~DJ 
, 

r.nNr.AI ?~n PrivilP.m:~rl ;:mrl r.nnfirlP.nti~I 

Page:_j_ot_J_ 
Reviewer: 9::--

2-fld Reoievvcr. 

Qualifications 

__ ,/tA-J / ~ 
I' / 



LDC#: 5?77B~&r 

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

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:__[of_} _ 

Reviewer: 0-

~ase 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? If no, indicate which matrix does not have an 

associated MS/MSD. Soil/ Water 
- -vrw NIA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

-
MS MSD 

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

t;"76 1,,((1( [2.:2 (-4 q- { al) ) ( ) ( ) l /' r {-. " ( J/...-/e.._ --- l,,JJ._+.~/ A 
f YY rr4 (t;-3-145" '/ - - V -... 

) ( ) ( ) 

72 (60 (~-,~ ) ( ) ( ) 

It-AA "<1?4- (-45"'- ( ~ 2... ) ( ) ( ) 

;&1>1> 131 <AT-l::2P ) ( ) ( ) 

urA ( ) ( ) 44-.P ( ~ 3,~-) 

1/t/ ( } ( ) ~l ( ) 

Yv ( ) ( ) h~~( ) 

.2.2- ( ) ( ) 6'2JT/ ) 

MA ( ) ( ) Mt/Jf ) 

LC..C.. ( ) ( ) 47.f( ) 

nt>t> ( ) ( ) 3 f/ . .2.( ) 

' (I 
( ) ( ) ~,1/. 'Ji( ) I 

Re_u :,,,.J../uoYtt ... I}. -·· "$, --rHit..l ) ( ) ~'lt.6( ' ) I 
I #t: r~ I. ,, . 

J 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

/v15D 



LDC#: ~~:za 

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

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

t3se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\I N/A Was a LCS required? 

Y/ \I N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

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

~~,~-~, ~ J.-4 . .:). ~/-(~) ( ) ( ) Air t~+N?!:>} 
vJ :-:6.fi"" ~-14'1) -

( ) ( ) 

Pt:> Af.b (!;T-14~ ( ) ( ) 

<=f4- 48',~ ( ...:.0,,,;11) 
•,~f rTI ( ) ( ) 

I 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

1 r.!=:1 r.!=:n ?!=:n PrivilAm:irl ;:inrl r.nnfirlAnti;:il 

Page: _l_otl_ 
Reviewer: C:?--

Qualifications 

-..t/U-l./A 
/ I 

I 

cV 



LDC #: ~ 

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

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_l of _j_ 
Reviewer: C+--

-2.Rd ReoieooeF: ~ 

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) 

ex= Concentration of compound, 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs S = Standard deviation of the RRFs, 

- - ... -
Calibration RRF RRF Average RRF 

# Standard ID Date Compound (Reference Internal Standard} ( ~ std} ( q std} (initial} 

I ~1 ~ r.Pf P4-<; .:-r'1 t.qu~~'f ~1?68q8' 1 l Phenol (1st internal standard) 

f<,F?I Naphthalene (2nd internal standard) ,.,~.91-~ U3!>4,.=l4. 1 I A 7.J J- .A 
',L..,--ri-r 

.2.fJ; l~ f I ~~q7qT7 ':2.~rr~s-1 Fluorene {3rd internal standard) 

ReF1teel1lo1oi,AQl:lol (4th internal standard) ()(A { ./lt:f 4¢::2. i (.oq~fs f_({)3~Tq 
..... ,,.., .. " (5th internal standard) A.A-/+ p,q(:31m4- (). "' 3~8-44- 1/J.~ 
- /t.>•h ;~•,..,r~,..,I "•,..,~,l,..,r,I\ 1---'t~~ 14~.;:)6~ L4T~#f'b 

2 Phenol (1st internal standard) 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Pentachlorophenol (4th internal standard) 

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

- /,::,•h ;~•~r~,..,, "•,..,~,l,..,r,I\ 

3 Phenol (1st internal standard) 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Pentachlorophenol (4th internal standard) 

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

Benzo(a)pyrene {6th internal standard) 

- .. - . - - . 

Average RRF %RSD %RSD 
(initial} 

:;:15"6~qB Jt!) • l Ip. ( 
1.14?~~,J 2. I ~ .. , 
::?.t>T~S' r:r_ ,.o T. ~ 
/,(03'8T1 ~, :=:.. I 
o.tf48 ~ ~.t. ~-3 s~ 
l.4,:EJlq'6 ~- ( ::z. - 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. 

INICLC.wpd 



LDC#:PT~ 

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

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Res_ylts Verification 

Page:_Lof_L_ 

Reviewer: C/--
~eJ Re ,iower: ---.:i 

The percent difference (%D) 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)(CJ 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, 
Cx = Concentration of compound, 

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

1 .Jn().2//~ Jt>/?G'/4.1 Phenol (1st internal standard) ~,~6z, 7~ 
I , 

/ 
Naphthalene (2nd internal standard) / ,/4-::A.A ~ _J, 

Fluorene (3rd internal standard) ~.PTr2~q 
- · (4th internal standard) U llf /.ft?38T~ 

,. .n ,. 

IJ.#~P~ -· •.. .. 
(5th internal standard) 

- ,,,, .... =-•----· _, __ .., __ ..,, f.4T-31 Ciifp 

2 Phenol (1st internal standard) 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Pentachlorophenol (4th internal standard) 

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

- ,,,, .... =-•----· _. __ .., __ ..,, 
3 Phenol (1st internal standard) 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Pentachlorophenol (4th internal standard) 

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

Benzo(a)pyrene (6th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

I 

Re9octed 

I 

Recalc11lated 

RRF RRF 
(CC) (CC) 

;?_~~6tl z.23qyr::f 6:2. 
[. /tJt:f~TP /.{P~bl 
.2.~~TO 2.P&t,Tt;;-6 lJ 
/. l=8TT.zo /.l~TT~ 
1.1q3,~ '.t~l?-4-~ 
1 . ..2~4{)~ ,~~p~~ 

II 

Re9octed 

I 

Recalc1 dated 

I 
%D %D 

3. ~ 5~ 
~-&:> 3.0 
~-> (). 5; 
( .. ~ I 2~ ~s., ~.s.7 

/(. Sil If ~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within_1_0.0% of the 
recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

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

Page:_/ of_/_ 
Reviewer: a_ 

2AeJ FC'lfiewer: 

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

% Recovery: SF/SS * 100 

s I ID ampe : 

Surrogate 
Spiked 

Nitrobenzene-dS $". 0 

2-Fluorobiphenyl 

Terphenyl-d14 \I 
Phenol-dS T.S 

I 
2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 1/ 

1,2-Dichlorobenzene-d4 ~J? 

s I ID ampe 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

s I ID ampe 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fluorophenol 

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>.6~/ ,.2.4 
~- ~4-'i TT.0 
5.~P TT- ~ 
-4_ 13·r-•- ,~-~ 
4.U'f B 74.6 
7:P~2$' tf.3.7 
9.::zt> ~ 6tf.4 
3.½"l! 6T.~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

-r~+ 
rr.P 
-r-,-:.2.. 
~3.3 

t;-4~ 
q3.T 
Gq.* 
6T.>-

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

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

Page:_j_of~ 
Reviewer: q::_ 

3-Aei Reoieooer. 

The percent recoveries (%R) and Relative Percent Difference (RPO) 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: 5/6, _ __,;_7"'71'----------

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

I I Spike Sample Spiked Sample .,_,.,_ c-••- .,_,.,_ c-••- - ·· I MS/MSD I 
Ad Conce ation Conce ation 

Compound ( )~- ) t •~-,: ( ., ~,.._)- Percent Recovery Percent Recovery I RPD I 
r-·······.·•:',I I I I 
~'ts .· . <, ." ". :M,/1 J .. ., uc ucn ______ MS MSD •~ 0 .. ,..,,1,. 0 .. ,..,.,,. .. ,.,.+ .. r1 ¥~,--_-{"m ,,,' '.~·/·~ .· --· - -• c.--•- - -• - • 

Phenol __,ft::/T 4q~ ~-7 ... ,(sT 4~1 ~-7 1,.2.b T§;'.T 75.,b 0- f -IP/ B .. :2.-

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene J/ l/ f / • i 457 4 {( '8Cf] ~ q. b ~. 7 ~ 7 /_/}. 7 ( (). b 
Pentachlorophenol 

Pyrene l V {~ ~:$ ..-4q3 J6i> I 6t? 6'1.~ 6r.3 6~ 7 6 2 .,7 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 O. 0% 
of the recalculated results. 

MSDCLC.2SD 



LDC #:5:i.p~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

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

Page:_LotL 

Reviewer: 9-
2na Re1oiieooer. 

The percent recoveries (%R) and Relative Percent Difference (RPO) 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 

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

LCS/LCSD samples: -?J..j o ~:f?s: l 
LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

I I 

Spike Spike I I CS II ICSD 

~£ 
Co'J~ration I II Compound ( ) yy,~ Percent Recove!X Percent Recove!X ,_ 

Ir.~ I r.~n I I CS I I CSD I - c .... ,. ... ,. - . c .... ,. .... ,. 

Phenol ~c) M- 3o?) Nii- T6. I 7~.P 
N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene V V -3=2-I " ~? 64-. ~ 
Pentachlorophenol 

Pyrene JI v 3(6> ' T-3 . .:>- ~:L_ 

II I CSll CSD I 
II RPD I 

... ~ c---•- ., ........ ~ 

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

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_Lofl._ 
Reviewer: q_ 

2Ael FC1oievve,. ___ _ 
METHOD: GC/MS SVOA (EPA SW 846 Method 8270D) 

~N/A )0 N/A 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(IJ(V,)(DF)(2. 0) Example: 
(As)(RRF)(Vo)M)(%S) 

l _s 
A,. = Area of the characteristic ion (EICP) for the Sample 1.0. I 

compound to be measured 

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

Cone.= ( ll ~q )( 4 _-0 )( ( ~IP )( I Is = Amount of internal standard added in nanograms (ng) )( ) 

!4-P~~<f./1~(1101-)( IJ.6~)( ) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

1o."'7 ~ V1 = 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 
Conc~tion Concentration 

# Sample ID Compound (/ ~ - ( ) Qualification '-""' --~ 
l ...s /P.~ 
I 

RECALC.2S D 



LDC Report# 5270382b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Polynuclear Aromatic Hydrocarbons 

Stage 4 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0134 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-SS600 21J0134-11 Sediment 
LDW21-SS600MS 21J0134-11 MS Sediment 
LDW21-SS600MSD 21J0134-11 MSD Sediment 

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 Ion Monitoring (SIM) mode 

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 
q uantitation 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. 

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. 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 (%RSD) 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 (%D) 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 (%D) were less than or equal to 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Analyte %D Samples Flag A orP 

10/30/21 Benzoic acid 32.7 All samples in SDG J (all detects) A 
N-Nitrosodiphenylamine 20.6 21J0134 J (all detects) 
Pentachlorophenol 36.8 J (all detects) 

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. 

3 
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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 (%R) were within QC limits with the 
following exceptions: 

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

LDW21-SS600MS/MSD N-Nitrosodiphenylamine 122 (27-120) - J (all detects) A 
(LDW21-SS600) 

Relative percent differences (RPO) 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 with the following exceptions: 

SRMID Analyte %R (Limits) 

BJJ0826-SRM2 1,4-Dichlorobenzene 10.2 (12-188) 
1,2-Dichlorobenzene 10.2 (17-184) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

Associated 
Samples 

All samples in SDG 
21J0134 

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

XII. Target Analyte Quantitation 

All target analyte quantitations were within validation criteria. 

4 
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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 %D, MS/MSD %R, and SRM %R, data were qualified as 
estimated in one sample. 

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

5 
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Duwamish AOC4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 21J0134 

I Samele I Anal~te I Flag I AorP I Reason I 
LDW21-SS600 Benzoic acid J (all detects) A Continuing calibration 

N-Nitrosodiphenylamine J (all detects) (%D) 
Pentachlorophenol J (all detects) 

LDW21-SS600 N-Nitrosodiphenylamine J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

LDW21-SS600 1,4-Dichlorobenzene J (all detects) A Standard reference 
1,2-Dichlorobenzene J (all detects) materials (%R) 

Duwamish AOC4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 21J0134 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 21J0134 

No Sample Data Qualified in this SDG 

6 
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LDC #: 5270382b 
SDG#: 21J0134 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270E-SIM) 

Date:* 
Page:_i~' 1 · 

Reviewer: __ ·v:=-_ 
2nd Reviewer: JVl, 

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

I I ~alidatica A[ea I I 
I. Sample receipt/Technical holding times -A-
II. GC/MS Instrument performance check ~ 
Ill. Initial calibration/lCV h&,4 1"?--1..~ "T----,v-

IV. Continuinq calibration A»t) ar __ J/ c. 

V. Laboratory Blanks A-
VI. Field blanks N 
VII. Surroqate spikes cA 
VIII. Matrix spike/Matrix spike duplicates 4A} 
IX. Laboratory control samples /~_A\ M A~<S 

X. 

XI. 

XII. 

XIII. 

XIV. 

xv. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

0 

Notes. 

Field duplicates 

Internal standards 

Tarqet analvte ouantitation 

Tarqet analvte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-SS600 

LDW21-SS600MS 

LDW21-SS600MSD 

/ 

3.)JP/!s.:>-&> 

L:\ Windward\Duwamish\5270382bW. wpd 

A} 

~ 
~~ 
~ 
J 
4 

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

1 

Ccmmeats 

.2~/4 . y ::>-. 

:% 
( 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0134-11 

21 J0134-11 MS 

21J0134-11 MSD 

(a.V"~ ::30~ 
' 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

I 



VALIDATION FINDINGS CHECKLIST 

Method: PAH (EPA SW 846 Method 8270D-SIM) 

Validation Area Yes No 

I. Technical holding times 

Were all technical holdinq times met? / 

Was cooler temperature criteria met? / 
II. GC/MS Instrument performance check (Not reQuired) 

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

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

Illa. Initial calibration 

Did the laboratory perform a 5 point calibration orior to sample analvsis? / 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response / 
factors (RRF) > 0.05? 

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

I/lb. Initial Calibration Verification 

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

Were all percent differences (%D) <30%? / 
IV. Continuing calibration 

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

Were all percent differences (%D) < 20% and relative response factors (RRF) > 0.05? / 

V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 
Was a laboratory blank analyzed for each matrix and concentration? / 
Was there contamination in the laboratory blanks? / 
VI. Field blanks 

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

VII. Surroaate spikes 

Were all surrogate percent differences (%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 10 percent, was a reanalysis performed 
to confirm %R? 

VIII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 

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

Level IV checklist_8270D-SIM_rev02.wpd 

NA 

~ 

/ 

/~ 
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VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

IX. Laboratory control samples 

Was an LCS analvzed oer extraction batch? /" 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / 
the QC limits? 

X. Field duplicates 

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

XI. Internal standards 

Were internal standard area counts within -50% or +100% of the associated calibration / 
standard? 

Were retention times within + 30 seconds of the associated calibration standard? 
/ 

XII. Compound Quantitation 

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 chromatoQram peaks verified and accounted for? / 

I 
XIV. System performance 

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

/ 
Overall assessment of data was found to be acceptable. 

Level IV checklist_8270D-SIM_rev02.wpd 

NA 

/ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol AA. 2-Chloronaphthalene AM. Butylbenzylphthalate MAA. Dibenzothiophene A 1. N-Nitrosodiethylamine 

B. Bis (2-chloroethyl) ether BB. 2-Nitroaniline BBB. 3,3'-Dichlorobenzidine BBBB. Benzo(a)fluoranthene 81. N-Nitrosodi-n-butylamine 

C. 2-Chlorophenol CC. Dimethylphthalate CCC. Benzo(a)anthracene CCCC. Benzo(b)fluorene C1. N-Nitrosomethylethylamine 

D. 1,3-Dichlorobenzene DD. Acenaphthylene DOD. Chrysene DODD. cis/trans-Decalin D1. N-Nitrosomorpholine 

E. 1,4-Dichlorobenzene EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E 1. N-Nitrosopyrrolidine 

F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin 

G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene 

H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene H H H H. 1-Methylphenanthrene H 1. Pronamide 

I. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene 1111. 1,4-Dioxane 11. Methyl methanesulfonate 

J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. lndeno(1,2,3-cd)pyrene JJJJ. Acetoph~none J 1. Ethyl methanesulfonate 

K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,o',o"-Triethylphosphorothioate 

L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L 1. n-Phenylene diamine 

M. lsophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone 

N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N 1. N-Nitro-o-toluidine 

0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene 

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene 

Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl 

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R 1. 2-Naphthylamine 

S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) S1. Triphenylene 

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene 

U. Hexachlorobutadiene UU. Phenanthrene U U U. Benzo(b )thiophene UUUU .. 2,3,4,6-Tetrachlorophenol U1. Famphur 

V. 4-Chloro-3-methylphenol W. Anthracene WV. Benzonaphthothiophene WW. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine 

W. 2-Methylnaphthalene WW. Carbazole WWW. Benzo(e)pyrene WWWW .. 2-Picoline W1. Methapyrilene 

X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X 1 . Pentachloroethane 

Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3'-Dimethylbenzidine 

Z. 2,4,5-Trichlorophenol ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC#:~~q 

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

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Pl..ease see qualifications below for all questions answered "N". Not licabl r · dentified as "N/ A" 
(ff.A.I N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
Ty[f')I N/A Were percent differences (%D) 5:20 % and relative response factors (RRF) within the method criteria? 

Finding %D Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit} Associated Samples 

lO~I 1JT/fJ2/ JlJ~5 ~--P :J.<_T A-rf r~} 
/ 

~IS'--. :::2P. 6 
-rr 36.~ 

r.nNr.AI ?~n PrivilP.nP.rl ;:inrl r.nnfirlP.nti;:il 

Page:_J_of_j_ 
Reviewer:_Q 

~AeJ Reviev0e1. 

Qualifications 

--1 /u-.J. & 
I 

1 
~ 



LDC#: $"·=>JP,~ 

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

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

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

Page:_Lot_i_ 
Reviewer: .h, 

N NIA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water . 

. -- - - - -

Y,N NIA -·-·- ···-···-····--I""'-·--····-----··--' ........ ,-··-···-·-·-···- ..... -■--•··-···-·-··---, .... -, ••••••••• ···- ~- ........ ....,.. 

V' 
MS MSD 

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

~:.?:::> ttR.Jf< /::2-~ (;.7-J:;,,./)) ( ) ( ) ,~J I IL~/,A-
I ' / / ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ' ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.2SD 
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METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

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

I~ NIA Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPO) within the QC limits? 

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

..f3j-1 () 'Bab-~2 e fl-~ ( /:2 -l'it $ ) ( ) ( ) ~,, r)~J 
1= ta.:)_ ( lT-f ~) ( ) ( ) 

l 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

, r.~, r.~n ?~n PrivilP.nP.rl ::inrl r.nnfirlP.nti::il 
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Reviewer: ~ 
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LDC#: /:i:z ~_h VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS PCB (EPA SW 846 Method 8270DSIM) 

Page:_J_of_J_ 

Reviewer: 9::::::::. 

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

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
¾RSD = 100 * (S/X) 

Calibration 

Ax= Area of compound, 
Cx = Concentration of compound, 
S = Standard deviation of the RRFs, 

-

RRF 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

. 0 ... ,.~1,., ·•~+ ... ..i - -• 

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

!c,1..· ~ ,~e;e,T t.~T J._3z~t37 1 (1st internal standard) 

rtfsj 1 0 o_~T.62~6> o-4.r b-'?6 3 o.4T3-Tm (2nd internal standard) 

P..&I.. (3rd internal standard) B.T'sl43S} /)_~{4~.S- 4:,q64-1>/:z 
( 4th internal standard) 

(5th internal standard) 

(6th internal standard) 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

( 4th internal standard) 

(5th internal standard) 

fnth intP.rn<>I c:t,:,nrhrti\ 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

(5th internal standard) 

(6th internal standard) 

- I . ... _, IO---•- ••-•--' 

Average RRF ¾RSD ¾RSD 
(initial) 

( .. ~.:,., - 7 If.~ ( , . .s--
{J."4-i~ II ( i 14 . .:;)._ /4,~ 
{)_T'I(~/~ r-4:4- l4-d: 

f 

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. 



LDC#:P~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Res~ults Verification 

METHOD: GC/MS PCB (EPA SW 846 Method 8270DSIM) 

Page:_[of+­
Reviewer: b · 

The percent difference (%D) 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) 

Calibration 
# Standard ID Date 

1 lrH~(v~: 16/~/---I 
, 

I I 

2 

3 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx = Concentration of compound, 

Compound {Reference Internal Average RRF 
Standard) (initial) 

e= (1st internal standard) I --- ~7 .-:-~--~.-.. ' I __ , __ 

0 (2nd internal standard) t>4t~rnZ 
~~ (3rd internal standard) /J .T'f .6-~, 2-

(4th internal standard) 

(5th internal standard) 

(6th internal standard) 

(1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

(5th internal standard) 

(6th internal c:t~ndard) 

(1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

(5th internal standard) 

(6th internal standard) 

A'is = Area of associated internal standard 
Cis = Concentration of internal standard 

I 
B•;;•d 

I 

Bec;;•led 

l.~Eq~ /_2gqo448 
IJ4~-l~24 IJ ~6:2 3.-:? .2.. 
I). a/__,,.__-; 6 ~ 1J!?t6t22-q-6 

II 

Re9octed 

I 

Bee a lea I lated 

I 
%D %D 

..:>_, ..!;?., 7 
_°:3,{ .aT 
';l/)~ ;:)()~6 

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. 

r.nl\1r.1 r. ~111,1 ,.,nri 



LDC#:5i~ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

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

Page:__Llof L._ 
Reviewer~----

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 

2-Fluorobiphenyl 

T erphenyl-d 14 ~.o 
Phenol-d5 

2-Fluorophenol T~ 
2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

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 

2_~..:> 8 ~.P 

a.10 I ,S-;;>_ 8 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

.. 

Percent 
Recovery Percent 

Recalculated Difference 

56_-P 

~::2'B 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#:~~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS PAHs (EPA SW 846 Method 8270O-SIM) 

Page:_J_ofL 
Reviewer: q 

The percent recoveries (%R) and Relative Percent Difference (RPO) 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: SSC= Spiked sample concentration 
SA = Spike added 

RPO = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: __ .:2_,f1-'...3 ________ _ 

I I 
Spike Sample Spiked Sample 

~d 
Co~ration Co~tration 

Compound { ~) ( ~) { -,<') 

l1llllliftlli!ll!!l!!i:l:lllillli1ill!ll!!!l!ll!lllllimlll11!/illlll!l!lllii!!!I ••c u~n I ------ I •• C! IUICn 

Acenaphthene 

Pyrene 

~ 4~ 4'RS -2.4 -4.::2.7 --404 
ti { l!.tf D f.::t:f () a.7 /3'2.o 11~0 

I 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

··-4-•:~ C!-~•,- IUl ... rh, C-:1,..,. 1 ... I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

- c, ........ _._ - . D---1- - D---1 .... ,1-4-.... ..J 

8~+ 8$1- BI. I B/.l 5'.s-6 ~?4-
{tJ =-- (O;;L 167:3 8T.4 ,~-.6 ( _5,.-¢-.. 

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



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS PAHs (EPA SW 846 Method 8270D-SIM) 

Page:_LofL 
Reviewer: -~-

The percent recoveries (%R) and Relative Percent Difference (RPO) 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) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD sam pies: l!J,,NP 8 2 6-~.S. .2.-

I II 
Spike 

I 
Spike I I CS II I CSD 

( ~) 
C:~ration 

I II Compound ( (~) Percent Recove~ Percent Recove~ 

llllii!li!l1illlllilllf!i,i!l1llli1!fi1l!IIIIJi\tlf 1ll1!l'.l!f ~f 111illlllli!!ir !~i!llii:llli 11 I CS I I CSD I I f'C::: I f'C:::n - D.,.,..,.1,. - .. D,..,.,.1,. 

Acenaphthene 

Pyrene 

~ ~e:> ~ B7JT 311:i -rr..1- TT.-4 Tt5r q -rT 
TT /3r'o ( 3f!:V 114-~ I 1 "'SD 1J7.-3 '8T-T C:,t:J.7 C/().Y> 

II I CSll CSD I 
II RPD I 

- - . -• 

tJ. s-6 r /J. 3tf 
?.8 :..L. 3.4-s 

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



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS PAHs (EPA SW 846 Method 8270D-SIM) 

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

Page:__lofJ__ 

Reviewer: a__ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {&}(15}(V1}(DF}(2.0} Example: 
(Ais)(RRF)(V0 )(V;)(%S) 

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

A;s = Area of the characteristic ion (EICP) for the specific 
internal standard 4.p I Is = Amount of internal standard added in nanograms (ng) Cone. = ( 1f=a ]"' }( }( { t,'&JO }( }( } 

(/p~)( (.7~8t,Xi6.'¥- )( ()_~)( ) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

~~~ V1 = Volume of extract injected in microliters (ul) = 
Vt = Volume of the concentrated extract in microliters (ul) 

Df = 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 ID Compound ( ) Qualification 

I b ~-4 
I 

RECALC_PAH.wpd 



LDC Report# 5270383a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Hexachlorobenzene 

Stage 4 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0134 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-SS600 21J0134-11 Sediment 
LDW21-SS600MS 21J0134-11 MS Sediment 
LDW21-SS600MSD 21J0134-11 MSD Sediment 
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Collection 
Date 

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



Introduction 

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

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. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (%8D) 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 (%RSD) were less than or equal to 20.0%. 

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

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%D) 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 (%R) were within QC limits. 

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

3 
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VIII. 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. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SOG. 

XI. Target Analyte Quantitation 

All target analyte quantitations met validation criteria. 

XII. Target Analyte Identification 

All target analyte identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

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

The quality control criteria reviewed were met and are considered acceptable. 

4 
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Duwamish AOC4 
Hexachlorobenzene - Data Qualification Summary - SDG 21 J0134 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG 
21J0134 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 21J0134 

No Sample Data Qualified in this SDG 

5 
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LDC #: 5270383a 
SDG#: 21J0134 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc .• Tukwila. WA 

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081 B) 

Date:~/ 
Page:~ 

Reviewer: __ -=---

2nd Reviewer: 1vt,, 

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. 

YI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Notes. 

I ltalidatiaa Acea 

Sample receipt/Technical holding times 

GC Instrument Performance Check 

Initial calibration/lCV 

Continuina calibration 

Laboratorv Blanks 

Field blanks 

Surrogate spikes /_Ifa 

Matrix spike/Matrix soike duplicates 

Laboratory control samoles 

Field duolicates 

Taraet analvte auantitation 

Target analyte identification 

System Performance 

n .. ~~~11 n-F ..1~•-

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

Client ID 

LDW21-SS600 

LDW21-SS600MS 

LDW21-SS600MSD 

A-Ll4>6i:>q 
/ 

L:\ Windward\Duwamish\5270383aW. wpd 

I I Cammeats 

A 
A 

l*1A {<:::;~ ~7e, 1~ /1-:!5 ~ Z> 

~ ~//:::5 ~~ 

* N 
?f-/-A 
~ 
~ ~~:s,,/"?f> 
/J 

7 

-A-
~ 
/Js. 
cf\ 

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

. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21 J0134-11 

21J0134-11 MS 

21J0134-11 MSD 

7 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

I 



VALIDATION FINDINGS CHECKLIST 

Method: Pesticides (EPA SW 846 Method 8081A) 

Was the instrument performance found to be acceptable? 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
beginning of each 12-hour shift? 

Were endrin and 4,4'-DDT breakdowns ~ 15% for individual breakdown in the 
Evaluation mix standards? 

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

Were all percent relative standard deviations (%RSD) ~ 20%? 

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

Was a continuing calibration analyzed daily? 

Were all percent differences (%D) ~ 20%? 

Were all surrogate percent recovery (%R) within the QC limits? 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
a reanal sis erformed to confirm %R? 

Level IV checklist_8081A_rev02_S.wpd 
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VALIDATION FINDINGS CHECKLIST 

Validation Area 

If any percent recovery (¾R) was less than 10 percent, was a reanalysis performed 
to confirm %R? 

Were internal standard area counts within .:t 50% of the average area calculated 
during calibration? 

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

Were compound quantitation and RLs adjusted to reflect all sample dilutions, dry 
weight factors, and clean-up activities applicable to level IV validation? 

Were relative percent difference (RPD) of the results between two columns .::: 40%? 

Overall assessment of data was found to be acceptable. 

Level IV checklist_8081A_rev02_S.wpd 

Yes No NA 
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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'-OOO 

Notes:: ____________________________________________________ _ 

V:\Validation Worksheets\Pesticides PCB\COMPLST 8081B.wod 



LDC#:7~ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page:_j_ofj_ 

Reviewer: 9-

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF= A/C 
Average CF = sum of the CF/number of standards 
¾RSD = 100 * (S/X) 

Calibration 
# Standard ID Date Compound 

1 /c::AL .fd/-/~' FF r r~) 

FF {;:)~) 

2 

3 

4 

Where: A= Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

~I 
Becalc11lated I - . 

I 
CF 

I { l t) std} Ave CF (initial} 

/. I ~1'~ 1.::2q:264-q (.~p::f4 

1:<4°-rr:tT'3 I -~r::tT't t . .z.4.b-2~' 

I Recalcodaled IE:jl Becalc11lated I 

Ave CF (lntial) %RSD I I ¾RSD 

,~~~+ f:2 .. T ,::2. T 
/;-:ft;~J ,~~ (:=>.,!>-

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#: 7?7?:§l:$:ipf VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081 B) 

Percent difference (%D) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

... . . I 8ecalc11lated I -
Calibration Average CF/ 

I I 
Standard ID Date/Time Compound CCV Cone CF/Cone CF/Cone %D 

CCV CCV 

;:l/l~l5D~ IP/J~J FF ( (~) t::2'f 6-f 4 f.4tP(.2t>O ~:1-f:3l~t? q,.o 
FF/~) 1 . .2-1-0~1 /.f '8/q,Zo ( .. l~/q~T ~ .. P 

/ 

Page:_/ of_!_ 

Reviewer: PG 

I 8ecalc1ilated I 

I 
%D 

I 
q.,o 
4-r 

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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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081,\) 

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

% Recovery: SF/SS * 100 

s I ID ampe : I 

I Surrogate Column 

I I I 
Tetrachloro-m-xylene ~5rK~P 
Decachlorobiphenyl I, 
T etrachloro-m-xylene 

Decachlorobiphenyl 

S I ID ampe 

I Surrogate Column 

I I I 
Tetrachloro-m-xylene 

Decachlorobiphenyl 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Sample ID· 

I Surrogate Column 

I I I 
Tetrachloro-m-xylene 

Decachlorobiphenyl 

Tetrachloro-m-xylene 

Decachlorobiphenvl 

Sample ID: 

I Surrogate Column 

I I I 
Tetrachloro-m-xylene 

Decachlorobiphenyl 

Tetrachloro-m-xylene 

Decachlorobiphenvl 

Notes: 

Surrogate 
Spiked 

I 
41?.Z-> 

V 

Surrogate 
Spiked 

I 

Surrogate 
Spiked 

I 

Surrogate 
Spiked 

I 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate Percent 
Found Recovery 

I Reeorted 

~t'J.~P /~.et) 
oT-17 9~.t:t 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Reeorted 

Percent 
Recovery 

I Recalculated 

76. p 

q;;>_ 6' 

Percent 
Recovery 

I Recalculated 

Percent 
Recovery 

I Recalculated 

Percent 
Recovery 

I Recalculated 

Page:__Lof _L_ 
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Percent 
I Difference 

I I 

Percent I Difference 

I I 

Percent 
I Difference 

I I 

Percent 
I Difference 

I I 

-----------------------------------------------------
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LDC#:~~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_f_of J_ 
Reviewer: .9::: 

METHOD: GC Pesticides (EPA SW 846 Method 8081}$) 

The percent recoveries (%R) and Relative Percent difference (RPO) 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 SSCMS - SSCMSD I * 2/(SSCMS + SSCMSD) 

MS/MSD samples: ___ ~__,__3 _______ _ 

I I 
Spike Sample 

Ad~ ... Co..=ration 
Compound ( ,'~ _) ( f<:_~ 

j:
1

llll!ill!lll1li
1

illll!l1tl!l;!1111Jlli(f.llli1111:111[~llllllil1ll~I MS MSD 

gamma-BHC 

4,4'-DDT 

Aroclor 1260 

'A=- 3_qq 3.,q Pf 1'(1> 

Where: SSC= Spiked sample concentration 
SA = Spike added 

MS = Matrix spike percent recovery 

Spiked Sample Matrix Spike 
CoMtion 
( fcts, Percent Recovery 

I 
I 

MS MSD I Reported I Recalc. II 

:3T4 3. 3i q3_7 J:?3::l 

SC = Concentration 

MSD = Matrix spike duplicate percent recovery 

Matrix Spike Duplicate II MS/MSD I 
Percent Recovery II RPO I 

Reported I Recalc. II Reported I Recalculated I 

lffi-4 -7 ~:+.T /0.~ l(!i. 1 

Comments: Refer ot 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. 
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LDC#:~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081,4) 

Page:_,Lof_L_ 

Reviewer: '+-

The percent recoveries (%R) and Relative Percent difference (RPO) 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 Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: ~~-1>-31-851 ~.st:>/ 

Spike Spiked Sample 

I 
LCS 

. .~ Con~ation 
Percent Recovery r:_ ( / ~t-- rl 

1-i 
( •) 

LCS LCSD LCS LCSD I Reported I Recalc. 

gamma-BHC 

4,4'-DDT 

A= -4.&"0 -4~ 33r~ 3S-. 1 qr, z> qy..,-0 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

11 

LCSD II LCS/LCSD I 
Percent Recovery II I I RPD 

II Reported I Recalc. II Reported I Recalc. I 

BT .. 8 c3T-8 <f'_&/IJ { t:i.t> 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate 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#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081~ 

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

Page:__J_ofl__ 

Reviewer: Of--

~ 
,~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.}(1.}(V1}(DF}(2.0} Example: 
(Ais)(RRF)(Vo)(Vi)(¾S) 

Alt> Ff= Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured f!>NeJ6i¥?- S:s/ 

Ais = Area of the characteristic ion (EICP) for the specific 
internal standard t> 

'· = Amount of internal standard added in nanograms (ng) Cone. = (~/881~ 3P. }( ,;:;>_5" }( I }( l 
<jf¥77t,( /,-2?~)(/~>")( )( ) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

~a~B ~ v, = Volume of extract injected in microliters (ul) 

v, = Volume of the concentrated extract in microliters (ul) 2)--
Df = 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~~on Concentration 
# Sample ID Compound ( ) Qualification 

_k-L(~,3q-~J r+==" ' 3~<!°~ 
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LDC Report# 5270383b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Polychlorinated Biphenyls 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila 

Sample Delivery Group (SDG): 21 J0134 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-IT669O 21J0134-01 Sediment 
LDW21-IT5988 21J0134-02 Sediment 
LDW21-IT598C 21J0134-03 Sediment 
LDW21-IT598D 21J0134-04 Sediment 
LDW21-IT598E 21J0134-05 Sediment 
LDW21-IT598F 21J0134-06 Sediment 
LDW21-IT598G 21J0134-07 Sediment 
LDW21-IT598H 21J0134-08 Sediment 
LDW21-SC553O 21J0134-09 Sediment 
LDW21-SC554O 21J0134-10 Sediment 
LDW21-SS600 21J0134-11 Sediment 
LDW21-SS641 21J0134-13 Sediment 
LDW21-SC587A 21J0134-14 Sediment 
LDW21-SC587F 21J0134-15 Sediment 
LDW21-IT660C 21J0134-16 Sediment 
LDW21-IT588F 21J0134-17 Sediment 
LDW21-SC568F 21 J0134-19 Sediment 
LDW21-IT598CMS 21J0134-03MS Sediment 
LDW21-IT598CMSD 21J0134-03MSD Sediment 

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 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. 

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 (%RSD) were less than or equal to 20.0% for 
all analytes. 

Retention time windows were established as required by the method. 

The percent differences (%D) 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 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Standard Column Analyte %D Samples FlaQ A orP 

10/27/21 10272115 2C Aroclor-1260 24.6 LDW21-IT598G J (all detects) A 

Retention times of all analytes in the calibration standards were within the established 
retention time windows. 

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-IT598B. No data were qualified for 
samples analyzed at greater than or equal to 5X dilution. 

3 
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All internal standard percent recoveries (%R) were within QC limits with the following 
exceptions: 

Internal Affected 
Sample Standards %R (Limits) Analvte Flaa AorP 

LDW21-IT598F Hexabromobiphenyl 41 (50-200) Aroclor-1260 J (all detects) A 

LDW21-SC553D Hexabromobiphenyl 47 (50-200) Aroclor-1260 UJ (all non-detects) A 

LDW21-SC587A Hexabromobiphenyl 45 (50-200) Aroclor-1260 J (all detects) A 

LDW21-SC587F Hexabromobiphenyl 40 (50-200) Aroclor-1260 J (all detects) A 

LDW21-SC568F Hexabromobiphenyl 49 (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. 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) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. 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 

All target analyte quantitations met validation criteria. 

The sample results for detected analytes from the two columns were within 40% relative 
percent difference (RPO) with the following exceptions: 

I Samele I Anal~te I RPD I Flag I AorP I 
LDW21-IT598D Aroclor-1260 42.6 J (all detects) A 

LDW21-SC587F Aroclor-1260 45.1 J (all detects) A 

4 
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I Samele I Anal~te I RPO 

LDW21-SC568F Aroclor-1260 40.8 

XI. Target Analyte Identification 

All target analyte identifications met validation criteria. 

XII. Overall Assessment of Data 

I Flag I AorP I 
J (all detects) A 

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

Due to continuing calibration %D, internal standard %R, and RPO between two 
columns, data were qualified as estimated in seven samples. 

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

5 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 J0134 

Sample Analyte Flag A orP Reason 

LDW21-IT598G Aroclor-1260 J (all detects) A Continuing calibration (%D) 

LDW21-IT598F Aroclor-1260 J (all detects) A Internal standards (%R) 
LDW21-SC553D UJ (all non-detects) 
LDW21-SC587A 
LDW21-SC587F 
LDW21-SC568F 

LDW21-IT598D Aroclor-1260 J (all detects) A Target analyte quantitation 
LDW21-SC587F (RPO between two columns) 
LDW21-SC568F 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21J0134 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21J0134 

No Sample Data Qualified in this SDG 

6 
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LDC #: 5270383b 
SDG #: 21 J0134 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources 1 Inc. 

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

Date: 1.:/t# 
Page:_Lof ~ 

Reviewer: Q 
2nd Reviewer: J)ly 

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. 

VII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I :Validatica Acea I I Ccmmeats 

Sample receipt/Technical holding times * Initial calibration/lCV <ls-1 ~ ~.::$.~?P 1ev~ .'.:2c)/o 
~ C?C-V~~~ 

. 
Continuing calibration 

-
Laboratory Blanks ../A 
Field blanks ,J 
Surroqate spikes /-=t> MA'AJ 
Matrix spike/Matrix spike duplicates ~ 
Laboratory control samples /_:-ruA 

...::::s:R:: ,.,..1 ~ .L~s;/3 
Field duplicates 

Target analyte quantitation 

Tarqet analvte identification 

f"'h•-~~11 nf ..1~i~ 

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

Client ID 

LDW21-IT669D 

LDW21-IT598B 

LDW21-IT598C 

LDW21-IT598D 

LDW21-IT598E 

LDW21-IT598F 

LDW21-IT598G 

LDW21-IT598H 

LDW21-SC553D 

LDW21-SC554D 

LDW21-SS600 

LDW21-SS641 

LDW21-SC587 A 

LDW21-SC587F 

LDW21-IT660C 

LDW21-IT588F 

LDW21-SC568F 

L:\ Windward\Duwamish\52703B3bW. wpd 

Al 
MAI 
~r-

<11. 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

I 

ttf> 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0134-01 

21J0134-02 

21J0134-03 

21J0134-04 

21J0134-05 

21J0134-06 

21J0134-07 

21J0134-08 

21J0134-09 

21J0134-10 

21J0134-11 

21J0134-13 

21J0134-14 

21J0134-15 

21J0134-16 

21J0134-17 

21J0134-19 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/09/21 

Sediment 07/09/21 

Sediment 07/12/21 

Sediment 07/09/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

I 



LDC #: 5270383b 
SDG#: 21J0134 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

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

Client ID Lab ID 

18 LDW21-IT598CMS 21J0134-03MS 

19 LDW21-IT598CMSD 21 J0134-03MSD 

20 

21 

?? 

Notes: 

SJJ~~/ 

L:\ Windward\Duwamish\5270383bW. wpd 

Matrix 

Date:~ 
Page: ?of ;1-­

Reviewer: F-
2nd Reviewer: fvb 

Date 

Sediment 07/08/21 

Sediment 07/08/21 



LDC#:~~ VALIDATION FINDINGS CHECKLIST 

Method: LGc HPLC 

Did the laborato 

Were all ercent relative standard deviations %RSD < 20%? 

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

If the percent recovery (%R) of one or more surrogates was outside QC limits, 
was a reanal sis erformed to confirm ¾R? 

Were the LCS percent recoveries (¾R) and relative percent difference (RPO) 
within the QC limits? 

Level IV checklist GC_HPLC rev02_S.wpd 

/ 

/ 

Page:__l.Qf~ 
Reviewer:~----



VALIDATION FINDINGS CHECKLIST 

Overall assessment of data was found to be acce table. 

Level IV checklist GC_HPLC rev02_S.wpd 

Page: ~f~ 
Reviewer:--0: 



LDC#: f2?7P~ 
METHOD: /GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ N/A Were continuing calibration standards analyzed at the required frequencies? 
Y ;fpN/A Did the continuing calibration standards meet the %D validation criteria of 90.0%? 

~IIVOnly 
~ N/A Were the retention times for all calibrated compounds within their respective acceptance windows? 

Detector/ %D 
# Date Standard ID Column Compound (Limit) RT (limit) 

!~7~1 I fJ.::> ~ I I t:r --- "f::21::a ~ 
( -- . . ~. I I • 

I I ( ) 

( ) 

tOPTfol I 0:::LT-<J l 5> ~~ J3B ~J&:, ( ) -r 
I I ' ( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

r.nl\lr.AI 1\1,:,,., IAlnrl 

Associated Samples 

I~} 
/ 

Page:_Lof _,L_ 
Reviewer: g_:__ 

Qualifications 

I .h..L I / ~ 
._- -■ ._ I r ,._. 

/ ~/ 

~/~ / ,e-
f re.. {t, \ 



LDC#:~ 

METHOD: _j_ GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes· __ or No __ 
Please 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? 

'"' ... ,.' ....... "" '-411 '-""'-d11'-'~'-""'-' '"""""'""'""""''""""" \ ,u, ,, ''''-'"""'- .. ,.,., ~'-" 1111111.'-,1; 

'-/' 
Sample Detector/ Surrogate 

# ID Column Compound %R (Limits) 

~ '<::_ t:> (~~ ( -1 tJ - I ~6 ) 

( ) 

( ) 

I I I 

( 

i I ~ 
( 

I I 
( ) 

( ) 

( ) 

I 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

I 
( 

i I ( 

( 

I 

( ) 

I 
( ) 

( ) 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

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

B 4-Bromofluorobenzene (BFB) H Ortho-Terohenvl N Terphenvl-D14 T 3 4-Dinitrotoluene 

C a,a a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiohenvl (DCB) u Trioentvltin 

D - .I n-T. p 1- ,v, V Tri-n-nrnn\/ltln 

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

F 1.4- . r□ FB) L - ,~ R 4_· . 
"" X TrinhPnvl -

SURNew.wpd 

Page:_tof-1 
Reviewer: Q-.L 

Qualifications 

Ab tZt--cvf r /&? Y J 
/f 

I 

Surrogate Compound 

y Tetrachloro-m- xylene 

z 1 2-Dinitrobenzene 



LDC#: tp7P,3-~ 

METHOD:GC 

VALIDATION FINDINGS WORKSHEET 
Internal Standards 

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

Page:_Lof_f_ 

Reviewer: Cl__ 

, ....... .IA Were all internal standard area counts within -50 to +100% of the ICAL midpoint standard? 
{X'!f NIA Were the retention times of the internal standards within +/- 0.05 min seconds of the retention times of the ICAL midpoint standard? 

Internal 
-H n .. ,,.. c;:.,....,.,.,.,.,n - A~-.-. /I ;....,,;,_\ s::lT /I;_;, .. \ - ...... . 

6 (~) Hl3J3 (la~ .-.ff (SO-~) -J /IA-. /~ (~ ) 
/ / 

,, 
I 

a r ~'lb/ -4T 

{~ (~} -4~ 

~ r~J ..4--l) 
-

IT r~b} '~ -4'-1 I I/ 
I 

/ 

I I I I I I 

I I I I I I 

11 I I I I I I 
4-{ .f3e> - ~abrt>mo~*n 7 I 

INTST.wpd 



JiDC #:~b2b 

METHOD: / GC HPLC 

Level IV/D Only 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

1
. c. N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 

7N N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
Y (9 N/A Did the relative percent differences of detected compounds between two columns/detectors ~40%? 

If no. olease see findinos bell 

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

.,l. y b cf I)'{ - I ::t6 t, -4 -4,=:.. 6 

~ ~., 
I' IT -4t7. g 

COMQUA_RPDNew.wpd 

Page: _lot}_ 
Reviewer: Q{... 

Qua I ifications 
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/ 
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LDC #: 7i-?fl1-sf3-?io 

METHOD: GC / HPLC ----

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_£ofj_ 

Reviewer: .9= 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF=NC 
Average CF = sum of the CF/number of standards 
¾RSD = 100 * (S/X) 

Calibration 
# Standard ID Date Compound 

lc:AL- ~, ( (~) 1 

8/~~1 7 J3t3-I (.::le?:) 
/ 

2 

3 

4 

Where: A= Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

~I 
8ecalc11lated I - . 

I CF I { { trO std} Ave CF (initial) 

fJ.O~S'87Tl.3 IJ.t7~rT, 7. I.();~:; -;_"52> 
~.o68T~1 /)_tJA8T~6'4- I) b60>~I ~ 

I 

I Recalculaled l~I 8ecalc11lated I 

Ave CF (intial) %RSD I I %RSD 

// 3$'....,__,,_ -,-:i .tJ Tt-,,,::_/,,. -==<. 6 =::;:6 

o p66 _9)::j 18 -r.7 -,:Z---

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. 

INICLCrev.wpd 



LDC#:£':~ 

METHOD: __L'GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~ ot/. 

Reviewer~ 

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 comr?_ound 

I Reported I Recalculated II Reported I Recalculated I 
Standard Calibration 

I I II I I 
ID Date Compound 

# 
Average CF(lcal}/ CF/ Cone. CF/ Cone. %D %D 

CCV Cone. CCV CCV 

1 /()~l~t!x I ttf-~/::&_I ;-K~: I,~) ()~()~~q..2-3~ r;,~15;8 OtX04r-5T lS-.. .::..... 15,?-.. 
I , 

J-2. u'e:> "Ber( (.::2C) tJ.ol::6~-:3tlf I) .t1e:-3Cf .4..91 IJ .tJ~q-4-5'1 18 ~ ,~er 
..z:: S-7 

2 ,,,-v1~,4.T 
10/;,~ 

, O/)~Cf~~ 'tJ,t)»/ 8-~3 trJ .{J..;2~8~➔ tT..~ ,r:~ 
7-6.l-(O 

,I 
b .Pbb ~ ~ f?f ~ .t9 s:.?42T> o.o~~T~ ~, ~ ..2/. ~ 12~&16 I 

3 lf'A4.2t>T t6r/~I I o.o~qq.23, tJ~b'JPS ~03~~ ~~o Jif-.0 
i- V 0.060S:Z,3(~ u-,, /J ,t,,;---«;24 'fCf tr~- 1 -- ,~. }' (6.~ ,s:-~ I 0 _, L_77~~~;•~rt") 

(tPT.2112- l'ff-/ o. o~,:::2 "? f).£P.2~~, IJ.6:?Z-~ ~.4 ;:2{}.S-4 
I i/ -26.4 ..,. o.oa_9:>31 ~ o _t;41fR l q,o o.M8'&l~'1 ;:26,o/ 

(o::s-s w I 

r.ONr.l r. wnrl A. wnrl 



LDC#:G?fo?if!!do 

METHOD: _tGc HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

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

% Recovery: SF/SS * 100 

Sam~le ID: 

Surrogate 

I 
~.e> 
rd--lx 

Sam~le ID: 

I Surrogate 

I 

Sample ID: 

I Surrogate 

I 

I 

I 

I 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Spiked 

I I 
/C ~o.o 
J; L -

Surrogate 
Column/Detector Spiked 

I I 

Surrogate 
Column/Detector Spiked 

I I 

Surrogate Percent 
Found Recovery 

I Reeorted 

3,~'1 t:t~-~ 
-"27.7 6Sf,4 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Reeorted 

Percent 
Recovery 

I Recalculated 

q~_-2.. 
br:-4 

Percent 
Recovery 

I Recalculated 

Percent 
Recovery 

I Recalculated 

I 

I 

I 

Page:__LotL 
Reviewer~ ----

Percent 
Difference 

I 

Percent 
I Difference 

I 

Percent 
Difference 

I 



LDC #: ?-?7{13f,~ 

METHOD: JGc _HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:+_of-J_ 

Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPO) 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 SSC = Spiked sample concentration 

SA = Spike added 
RPO =(({SSCMS - SSCMSD} * 2) I (SSCMS + SSCMSD))*100 MS = Matrix spike 

MS/MSD samples: _ __._/ ?5-=,.:./[--'-q ________ _ 

I II Spike 

I~ 
Spike Sample 

~ Co~on 
Compound { --~l ( ) 

If ll!i!llili!Illl t!: 1~i;::;;i;i;:;:;Iu~: •!l
1i1!ilf liil!lil!f /i1l!l!lll!1i~l!:

1
i~~]l ~1!if illl1il!I I I I ---

-
MS MSD MS MSD 

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) 

.~~-,~ /t;{ ,~, --4:~ ~-2:, .q3_ ~ 
I 

SC= Sample concentration 

MSD = Matrix spike duplicate 

I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I Percent Recovery II Percent Recovery II RPO I 
I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 

8{.:> Bl' 7 13 ~.7 ~~.T g_:37 1J .:!::> 
I / 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated sam pies when reported results do not agr~e withio tO .0% 
of the recalculated results. 

tu1~nr.1 r.N .. ,., IAlnrl 



LDC#:52~b 

METHOD: L'GC _HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:_Lof/ 
Reviewer: Q_-

The percent recoveries (o/oR) and relative percent differences (RPO) 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 Where SSC = Spiked sample concentration 
SA = Spike added 

SC = Sample concentration 

RPD =(({SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: ~t:0Z- ,._ /JtSI /--8:st!> I 

LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

Spike Spike Sample I LCS II LCSD II LCS/LCSD I 
Ad~ Con5,~~ation I II II I . ( 

~ ,_ \ ( / c.,r~-) Percent Recovery Percent Recovery RPD ; -,-r.,,,--,., 

I LCS LCSD LCS LCSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 
Gasoline (8015) 

Diesel (8015) 

Benzene (8021B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

-f=eB-Pb&> [t) { r &> / 814 1f.:;>. ~ :83.T ';i?3.f> 8.j. q 2P .. ~ /.IJ.2.._ Lo 
I 

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

I r._c:::r.1 r. 1•1nrl 



LDC #: '7~-f?p./o VALIDATION FINDINGS WORKSHEET 
SamRle Calculation Verification 

METHOD: _lGc HPLC 

'IY'N N/A 

~ 
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: 

Page:+ofL 
Reviewer: q___ 

(RF)(Vs or Ws)(¾S/100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 

Sample ID. __ ---&. __ _ Compound Name ~-p/,t!> - I 

Df= 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 ID 

, 

Concentration = { 3 T6 £;"" q } [ ~ ) 
(-3~6.t:>3,o )(tJ.b¼'fC(-=>3:3_) 

. I n_ (~~ ~_If ('ti+ ::2{)2! -/-~ .f) (._:;,>. t:; ) 

~~- > X /~._.~ X tJ..6844-

Reported Recalculated Results 
Compound Co~tions Concentrations 

( fc=?s ) ( ) 

~~~t~6V 4L7 
' 

=;>~. ( 

-==---+ I. 7 ~ 21' 

Qualifications 

Comments:-----------------------------------------------------------

SAMPCAL. wod 



LDC Report# 5270384a 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Metals 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0134 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SS600 21 J0134-11 Sediment 07/12/21 
LDW21-SC587A 21J0134-14 Sediment 07/12/21 
LDW21-SC587F 21J0134-15 Sediment 07/12/21 
LDW21-IT588F 21J0134-17 Sediment 07/14/21 
LDW21-IT585F 21J0134-18 Sediment 07/14/21 
LDW21-SS600MS 21J0134-11MS Sediment 07/12/21 
LDW21-SS600MSD 21J0134-11 MSD Sediment 07/12/21 
LDW21-SS600DUP 21J0134-11 DUP Sediment 07/12/21 

1 
V:\LOGIN\WINDWARD\DUWAMISH\5270384A_W14.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 methods: 

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental 
Protection Agency (EPA) SW 846 Method 6020B 
Mercury by EPA SW 846 Method 74718 

All sample results were subjected to Stage 4 evaluation, 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. 

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

Total Days From Required Holding Time 
Sample Collection (in Days) From Sample 

Samele Analvte Until Analvsis Collection Until Analvsis Fla~ 

LDW21-SS600 Mercury 106 28 J (all detects) 
LDW21-SS600DUP 

II. ICPMS Tune 

AorP 

p 

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 (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Duplicate Sample Analysis 

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

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

XIII. Target Analyte Quantitation 

All target analyte quantitations were within validation criteria. 

XIV. 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. 

4 
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Duwamish AOC4 
Metals - Data Qualification Summary - SDG 21J0134 

I Samele I Analite I Flag I AorP I Reason 

LDW21-SS600 Mercury J (all detects) p Technical holding times 
LDW21-SS600DUP 

Duwamish AOC4 
Metals - Laboratory Blank Data Qualification Summary - SDG 21J0134 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Metals - Field Blank Data Qualification Summary - SDG 21J0134 

No Sample Data Qualified in this SDG 
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LDC #: 5270384a 

SDG#: 21J0134 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

METHOD: Metals (EPA SW846 Method 6020B'Y7/71 /3 ) 

Date:~\ 
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. 

VI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

". .. . . . 
1 Arft~ 

Sample receipt/Technical holdinQ times A-';/(2 ~~ 
ICP/MS Tune A--. . 
Instrument Calibration ~ 

ICP Interference Check Sample (ICS) Analysis '~ 

Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS) 

TarQet Analvte Quantitation 

f""lv~r~II A nf n<:>t<:> 

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

Client ID 

LDW21-SS600 

LDW21-SC587 A 

LDW21-SC587F 

LDW21-IT588F 

LDW21-IT585F 

LDW21-SS600MS 

LDW21-SS600MSD 

LDW21-SS600DUP 

~ 
iJ 
·4 
I+, 
N 
A- LC<; 
/V ·------
A 
A 
f'y--. 

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

r. .. 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0134-11 

21J0134-14 

21J0134-15 

21J0134-17 

21J0134-18 

21J0134-11MS 

21J0134-11MSD 

21J0134-11DUP 

-

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Notes: _________________________________________ _ 
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LDC #:52703B4a VALIDATION FINDINGS CHECKLIST 

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

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? X 
Were all water samples preserved to a pH of <27 X 
II. ICP-MS Tune 

Were mass resolutions within 0.1 amu for all 

isotopes in the tuning solution? X 

Were %RSDs of isoptoes in the tuning solution 

S5%7 X 
Ill. Calibration 

Were all instuments calibrated daily? X 
Were the proper standards used? X 
Were all initial and continuing calibration 

verifications within the 90-110% (80-120% for 

mercury) QC limits? X 

Were the low level standard checks within 70-

130%7 X 

Were all initial calibration correlation coefficients 

within limits as specifed by the method? X 
IV. Blanks 

Was a method blank associated 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 
V. Interference Check Sample 

Were the interference check samples performed 

daily? X 
Were the AB solution recoveries within 80-120%7 X 
VI. 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 
VII. 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 

Comments 

Page 1 of 2 

Reviewer:CR 



LDC #:5270384a VALIDATION FINDINGS CHECKLIST 

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

Validation Area Yes No NA 
VIII. Internal Standards 

Were all percent recoveries within the 30-120% 

(60-125% for EPA Method 200.8) QC limits? X 

If the recoveries were outside the limits, was a 

reanalysis performed? X 

IX. Serial Dilution 

Were all percent differences <10%7 X 

Was there evidence of negative interference? If 

yes, professional judgement will be used to 

qualify the data. X 

X. Sample Result Verification 
Were all reporting 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 
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#: 52703B4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 
1 As, Cd, Cr, Cu, Pb, Ag, Zn, Hg 

2 to 5 As 

QC: 6-8 As,Cd,Cr,Cu, Pb,Ag,Zn,Hg 

Analysis Method 
ICP 

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

CVAA Hg 

Page 1 of 1 

Reviewer:CR 



LDC #:5270384a VALIDATION FINDINGS WORKSHEETS 

Holding Time 

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

All samples were properly preserved (water samples to a pH of <2) and analyzed within the required holding time with 

the following exceptions. 

Method: Mercury by 7470A, HT= 28 days 

Total Time from 

Collection to 

Sample ID Sampling Date Analysis Date Analysis Qualifier Det/ND 

1, 8 7/12/2021 10/26/2021 106 J/R/P Det 

Page 1 of 1 

Reviewer:CR 



LDC #:52703B4a VALIDATION FINDINGS CHECKLIST 

Calibration Calculation Verification 

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

An intial calibration verification {ICV), continuing calibration verification (CCV), low level calibration check (LLCC), and interference check 

sample {ICSAB) percent recovery {%R) was recalculated for each type of analysis using the following formula: 

%R = (Found/True) x 100 Found = concentration of each analyte measured in the analysis 

True= concentration of each analyte in the source 

Standard ID Type of Analysis Element Found (ug/L} True (ug/L} Recalcuated %R Reported %R Acceptable (Y/N} 

ICV ICP-MS As 47.7 so 95.4 95.5 Y 

CCV ICP-MS As 50.2 so 100 100 Y 

ICSAB ICP-MS As 19.283 20 96.4 96.4 Y 

ICV CVAA Hg 4.1178 4 103 103 Y 

CCV CVAA Hg 4.0688 4 102 102 Y 

ICP-MS Tune QC Parameter Mass Actual Required 

10/28/2021 Mass Axis 115 114.9 ± 0.1 amu 

10/28/2021 %RSD 115 1 ~ 5% 

Page 1 of 1 

Reviewer:CR 



LDC #:52703B4a VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

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

Page 1 of 1 

Reviewer:CR 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MS), and post digestion spike (PDS) were recalculated 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= concentration of each analyte in the source 

The sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = (Absolute value(S-D)x 200) / (S+D) 

S = Original sample concentration 

D = Duplicate sample concentration 

The serial dilution percent difference (%D) was recalculated using the following formula. 

%D = (Absolute value (I - SDR)) x 100 / (I) 

I = Initial sample result 

SDR = Serial dilution result (with a Sx dilution applied) 

Recalcuated 

Sample ID Type of Analysis Element Found/S/I True/D/SDR %R/RPD/%D 

LCS LCS As 24.1 25 

6 MS Cd 39.66 39.5 

8 Duplicate Cu 28.3 29 

PDS 

Serial dilution 

96.4 

100 

2.44 

Reported 

%R/RPD/%D Acceptable (Y /N) 

96.5 Y 

100 

2.54 



LDC #:5270384a VALIDATION FINDINGS CHECKLIST 

SamQle Calculation Verification 

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

Analytes were recalculated and verified using the following equation: 

Concentration= (Result from raw data x Final volume x Dilution factor)/ (Percent solids x Initial weight) 

Initial Weight/ Final Volume Percent Reported 

Sample ID Analyte Raw Data ( ug/L) Dilution Volume (g) (ml) solids(%) Result (mg/Kg) 

1 Hg 0.2515 1 0.267 so 59.74 0.0788 

2 As 6.06 20 1.032 so 54.31 10.8 

3 As 15.709 20 1.051 so 61.72 24.2 

4 As 26.952 20 1.072 so 73.77 34.1 

5 As 252.68 20 1.056 so 77.89 307 

Recalcuated 

Page 1 of 1 

Reviewer:CR 

Result Acceptable 

(mg/Kg) (Y/N) 

0.0788 Y 

10.8 Y 

24.2 Y 

34.1 Y 

307 Y 



LDC Report# 5270386 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Wet Chemistry 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0134 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT669D 21J0134-01 Sediment 07/08/21 
LDW21-IT598B 21J0134-02 Sediment 07/08/21 
LDW21-IT598C 21J0134-03 Sediment 07/08/21 
LDW21-IT598D 21J0134-04 Sediment 07/08/21 
LDW21-IT598E 21J0134-05 Sediment 07/08/21 
LDW21-IT598F 21J0134-06 Sediment 07/08/21 
LDW21-IT598G 21J0134-07 Sediment 07/08/21 
LDW21-IT598H 21J0134-08 Sediment 07/08/21 
LDW21-SC553D 21J0134-09 Sediment 07/09/21 
LDW21-SC554D 21J0134-10 Sediment 07/09/21 
LDW21-SS600 21 J0134-11 Sediment 07/12/21 
LDW21-SS681 21J0134-12 Sediment 07/12/21 
LDW21-SS641 21J0134-13 Sediment 07/09/21 
LDW21-SC587A 21J0134-14 Sediment 07/12/21 
LDW21-SC587F 21J0134-15 Sediment 07/12/21 
LDW21-IT660C 21J0134-16 Sediment 07/14/21 
LDW21-IT588F 21J0134-17 Sediment 07/14/21 
LDW21-IT585F 21J0134-18 Sediment 07/14/21 
LDW21-SC568F 21J0134-19 Sediment 07/14/21 
LDW21-IT585FMS 21J0134-18MS Sediment 07/14/21 
LDW21-IT585FDUP1 21J0134-18DUP1 Sediment 07/14/21 
LDW21-IT585FDUP2 21J0134-18DUP2 Sediment 07/14/21 
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Introduction 

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

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. 

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 A orP 

LDW21-IT585FDUP1 Total organic carbon 22.1 (:S20) - J (all detects) A 
(All samples in SDG 21J0134) 

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. 

4 
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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. 

Due to DUP RPO, data were qualified as estimated in twenty-one 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 21J0134 

I Samele I Anal~te I Flag I A orP I Reason I 
LDW21-IT669D Total organic carbon J (all detects) A Duplicate sample analysis 
LDW21-IT598B (RPO) 
LDW21-IT598C 
LDW21-IT598D 
LDW21-IT598E 
LDW21-IT598F 
LDW21-IT598G 
LDW21-IT598H 
LDW21-SC553D 
LDW21-SC554D 
LDW21-SS600 
LDW21-SS681 
LDW21-SS641 
LDW21-SC587A 
LDW21-SC587F 
LDW21-IT660C 
LDW21-IT588F 
LDW21-IT585F 
LDW21-SC568F 
LDW21-IT585FDUP1 
LDW21-IT585FDUP2 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21J0134 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21J0134 

No Sample Data Qualified in this SDG 

6 
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LDC #: 52703B6 
SDG #: 21J0134 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc .• Tukwila. WA 

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

Date:~ 
Page:_Lof~ 

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. 

YI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

'. •• ■ ~. • 6.ro::a V 

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 

(),,,.. .. ,.,11 nf ~,.,+,., 

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

Client ID 

LDW21-IT669D 

LDW21-IT598B 

LDW21-IT598C 

LDW21-IT598D 

LDW21-IT598E 

LDW21-IT598F 

LDW21-IT598G 

LDW21-IT598H 

LDW21-SC553D 

LDW21-SC554D 

LDW21-SS600 

LDW21-SS681 

LDW21-SS641 

LDW21-SC587 A 

LDW21-SC587F 

LDW21-IT660C 

LDW21-IT588F 

L:\ Windward\Duwamish\52703B6W. wpd 
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/2_ 

IT 
A-
'N 

A 
~w 
-A- I _(_ <::; 
/ ___/ 

,ft 
n 

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

1 

~--

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0134-01 

21J0134-02 

21J0134-03 

21J0134-04 

21J0134-05 

21J0134-06 

21J0134-07 

21J0134-08 

21J0134-09 

21J0134-10 

21J0134-11 

21J0134-12 

21J0134-13 

21J0134-14 

21J0134-15 

21J0134-16 

21J0134-17 

-

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/08/21 

Sediment 07/09/21 

Sediment 07/09/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/09/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/14/21 

Sediment 07/14/21 



LDC #: 5270386 
SDG#: 21J0134 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

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

Client ID Lab ID 

18 LDW21-IT585F 21J0134-18 

19 LDW21-SC568F 21J0134-19 

20 LDW21-IT585FMS 21 J0134-18MS 

21 LDW21-IT585FDUP l 21J0134-18DUP 

22 LDW21-IT585F-:i:R,P. ~~ 21 J0134-18TRP -
23 

24 

'),::; 

Notes: 

Date:~\ 
Page:_~ 

Reviewer: P-- . 
2nd Reviewer:~ 

Matrix Date 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

------------------------------------------
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LDC #:52703B6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X Frozen 

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 

Reviewer:CR 



LDC #:52703B6 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#: 52703B6 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: 

20 TOC 

21 TS, TOC 

22 TS 

Page 1 of 1 

Reviewer:CR 



LDC #:52703B6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Laboratory__QgQlicates 

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 

21 s TOC 22.1 20 All J/UJ/A Det 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #: 5270386 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_1_ of _1_ 

Reviewer:_CR_ 

Method: lnorganics, Method See Cover 

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 

Calibration verification 

Calibration verification 

Calibration verification 

Comments: 

TOC 

TOC 

TOC 

Where, 

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 

44.446 44.742 101 101 y 

44.446 44.325 100 100 y 

44.446 44.814 101 101 y 



LDC #:52703B6 

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) / (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 44.6 44.4 100 

24 MS TOC 0.88 0.876 100 

21 Duplicate TS 77.89 77.29 0.773 

Reported 

%R/RPD Acceptable (Y /N) 

100 Y 

101 Y 

0.775 Y 

Page 1 of 1 

Reviewer:CR 



LDC #:52703B6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

SamQle Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Concentration= (Result from raw data x Final volume x Dilution factor)/ (Percent solids (if applicable) x Initial weight or volume) 

Recalcuated 

Raw Data Sample Dry Percent Reported Result Acceptable 

Sample ID Analyte (%) Dry (g) (g) Tare (g) solids(%) Result(%) (mg/Kg) (Y/N) 

1 TOC 0.814 68.87 1.18 1.18 y 

2 TOC 2.048 74.29 2.76 2.76 y 

3 TOC 0.621 75.79 0.82 0.82 Y 

4 TOC 2.876 75.76 3.05 3.80 Y 

5 TOC 0.171 78.33 0.22 0.22 Y 

6 TOC 1.191 64.87 1.84 1.84 Y 

7 TOC 1.453 59.79 2.43 2.43 Y 

8 TOC 0.089 79.59 0.11 0.11 Y 

9 TOC 1.504 62.06 2.42 2.42 Y 

10 TOC 1 64.47 1.55 1.55 Y 

11 TOC 2.737 59.74 4.58 4.58 Y 

12 TOC 0.891 62.99 1.41 1.41 Y 

13 TOC 0.71 61.12 1.16 1.16 Y 

14 TOC 0.872 54.31 1.61 1.61 Y 

15 TS 3.5611 5.2717 0.8034 61.72 61.72 Y 

16 TS 5.2397 6.367 0.7893 79.79 79.79 Y 

17 TS 5.4367 7.0785 0.8181 73.77 73.77 Y 

18 TS 3.8765 4.7504 0.7979 77.89 77.89 Y 

19 TS 2.8574 4.1357 0.7862 61.84 61.84 Y 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52703821 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Polychlorinated Dioxins/Dibenzofurans 

Stage 4 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 J0134 

Laboratory Sample 
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LDW21-IT669D 21J0134-01 Sediment 
LDW21-SS641 21J0134-13 Sediment 
LDW21-IT660C 21J0134-16 Sediment 
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Introduction 

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

The analyses were performed by the following method: 

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

All sample results were subjected to Stage 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 not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

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

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

Ill. Initial Calibration and Initial Calibration Verification 

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

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

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

The minimum S/N ratio was greater than or equal to 10 for each analyte and labeled 
compound. 

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

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

The minimum S/N ratio was greater than or equal to 10 for each analyte and labeled 
compound. 

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 

BJJ0500-BLK1 10/19/21 OCDD 0.981 ng/Kg All samples in SDG 21 J0134 
Total HxCDF 0.100 ng/Kg 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Internal Standards 

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

XI. Target Analyte Quantitation 

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

I Samele I Anal~te I Flag I A orP 

All samples in SDG 21J0134 All analytes reported as estimated maximum possible J (all detects) A 
concentration (EMPC) and greater than the reporting 
limit (RL). 

4 
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I Samele I Analite I 
All samples in SDG 21J0134 All analytes reported as estimated maximum possible 

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

I Samele I Analite I Finding I Criteria 

LDW21-IT669D OCDD Sample result exceeded Reported result should be 
calibration range. within calibration range. 

XII. Target Analyte Identification 

All target analyte identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

Flag I A orP I 
u A 

I Flag I A orP I 
J (all detects) p 

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

Due to results reported by the laboratory as EMPCs and results exceeding calibration 
range, 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 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary -SDG 21J0134 

I Samele I Anal~te I Flag I AorP I Reason I 
LDW21-IT669D All analytes reported as estimated J (all detects) A Target analyte quantitation 
LDW21-SS641 maximum possible concentration (EMPC) (EMPC) 
LDW21-IT660C and greater than the reporting limit (RL). 

LDW21-IT669D All analytes reported as estimated u A Target analyte quantitation 
LDW21-SS641 maximum possible concentration (EMPC) (EMPC) 
LDW21-IT660C and less than the reporting limit (RL). 

LDW21-IT669D OCDD J (all detects) p Target analyte quantitation 
(exceeding range) 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 21J0134 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21J0134 

No Sample Data Qualified in this SDG 

6 
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LDC #: 52703821 
SDG#: 21J0134 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

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

Date: 1-1?/-::y 
Page:__.LoF 

Reviewer: 
2nd Reviewer: s:yt, 

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

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes: 

I llalidatioo Acea I I Commeots 

Sample receipt/Technical holdino times 4-
HRGC/HRMS Instrument oerformance check ~ 
Initial calibration/lCV 1-A-1-A- ~~~/~~~ {~~$lc_~r/-_$ 

Continuing calibration 
-A-,; 

~,1~ 

Laboratory Blanks 41\l 
Field blanks ,.J 
Matrix spike/Matrix spike duplicates }J <:::25, 

Laboratory control samples · / .. .c:d>la ,J ~ .L...C!. -3-

Field duplicates 

Internal standards 

Tarqet analvte auantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-IT669D 

LDW21-SS641 

LDW21-IT660C 

, 

~ I 
./:t-

/~ ( 
A 
'A 
~ 

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

/ IA H-$(_~ vv,' 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0134-01 

21J0134-13 

21J0134-16 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/08/21 

Sediment 07/09/21 

Sediment 07/14/21 

~ () ~-/!14c I 
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LDC#:$2~ VALIDATION FINDINGS CHECKLIST Page:___Lof~ 
Reviewer: ~ 

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

Validation Area Yes No NA Findings/Comments 
.. .. . . < :) ·•· > ) . .:· ··.• .••· ·c . < . . . ·· . 

I. Tech11lcla!hdldit1a times . · ... · ···.·•· ... :· : .. · 

. 
. · · . 

All technical holding times were met. ✓ 

Cooler temperature criteria were met. ✓ 
:• . .. ·. .• ·. 

II. GC/MS Instrument nerformance check . ·.• 

Was PFK exact mass 380.9760 verified? ✓ 

Were the retention time windows established for all homologues? ✓ 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing 
any other unlabeled TCDD isomers < 25%? ✓ 

Is the static resolving power at least 10,000 (10% valley definition)? ✓ 

Was the mass resolution adequately check with PFK? ✓ 

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? ✓ 
.. · 

Ill. Initial calibration and Initial calibration verification 

Was the initial calibration performed at 5 concentration levels? ✓ 

Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled 
compounds and < 35% for unlabeled compounds? ✓ 

Did all calibration standards meet the Ion Abundance Ratio criteria? ✓ 

Was the signal to noise ratio for each target compound and labeled compound > 1 0? ✓ 

Was an initial calibration verification (ICV) standard analyzed after each initial 
calibration for each instrument? ✓ 

Were all lCV concentrations for the unlabeled and labeled compounds within QC 
limits? ✓ 

IV.Continuinacallbration 

Was a continuing calibration performed at the beginning of each 12-hour period? ✓ 

Were all continuing calibration concentrations for the unlabeled and labeled 
compounds within QC limits? ✓ 

Did all continuing calibration standards meet the Ion Abundance Ratio criteria? ✓ 

V. Blanks . 

Was a method blank associated with every sample in this SDG? ✓ 

Was a method blank performed for each matrix and whenever a sample extraction 
was performed? ✓ 

Was there contamination in the method blanks? ✓ ti) 
. ~ 

VI. Field blanks .· 

Were field blanks identified in this SDG? ✓ 

Were target compounds detected in the field blanks? ✓ 

VII. Matrix soike/Matrix soike dur,/icates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? ✓ 

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

LEVEL IV CHECKLIST_1613B 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 
·.· .• ··. •·.· ..... , .... ·.· ./': ....... '·. .. ·.• ... ·.·· .. 

·, ...... ::···.:. ::.::.· ... :·· .·_· ... :":)i::.<-:> .. :((\(':.-, .. ::(i.· ··<::. :_: < :·. . ·.·i· :\::· .: :: .· .i:: > \\.·.< <' 
Villi Laboratorv co'ntrorsamJJles ···• •.. . 

Was an LCS analyzed per extraction batch? ✓ 

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

. .. .· 

IX Field dtlJJlicates .. 

Were field duplicate pairs identified in this SDG? ✓ 

Were target compounds detected in the field duplicates? 
. 

X Labeled Comr,ounds 

Were labeled compounds within QC limits? v {J) 

Was the minimum S/N ratio of all labeled compound peaks > 1 0? ✓ 
. 

Xt•ComJJoundauantitation 

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

Were the correct labeled compound, 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? ✓ 

XII. Target comoound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the ✓ 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the ✓ 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
✓ auantitation peaks within RT established in the oerformance check solution? 

Did selected ion current profile (SICP) contain all characteristic ions listed in Method 
1613B, Table 8? ✓ 

Was the Ion Abundance Ratio for the two quantitation ions within criteria? ✓ 

Was the signal to noise ratio for each target compound 22.5 and 21 0 for the labeled 
compound? ✓ 

Does the maximum intensity of each specified characteristic ion coincide within .±. 2 
seconds (includes labeled standards)? ✓ 

For PCDF identification, was any signal (S/N.::: 2.5, at.±. seconds RT) detected in the 
corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? ✓ 
. · . 

XIII. System oerformance 

System performance was found to be acceptable . ✓ 
. · .. · .. ... 

XIV. Overall assessment of data 

Overall assessment of data was found to be acceptable. ✓ 

LEVEL IV CHECKLIST_1613B 

NA 

✓ 

✓ 

. 

. 

Page:~of--3._ 
Reviewer: q:=. 

Findings/Comments 
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VALIDATION FINDINGS WORKSHEET 

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

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

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

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

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

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

Notes: ____________________________________________________________ _ 

COMPNDList.wod 



LDC#:~p~ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGCIHRMS DioxinslDibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
l. I. NIA Were all samples associated with a method blank? 

N NIA Was a method blank performed for each matrix and whenever a sample extraction was performed? 

Page:LofL 
Reviewer: .9:::: 

Y)N NIA Was the method blank contaminated? / 
Blank extraction dpte: IPfft:/?-1 Blank analysis date: M/d;>f Associated samples:____,:/4:,_____.I _________ _ 
Cone. units: •~ - • 

Sam2le Identification 

Blank extraction date: ___ Blank analysis date: __ _ 
Cone. units: Associated Samples: 

Sam2le Identification 

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

V:\Validation Worksheets\Dioxins\ 1613\BLAN KS 16 _ 2. wpd 



LDC#: 52703821 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

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

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

Y N N/A 
Y N N/A 

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

Page:_of_ 

Reviewer: PG 

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum Jdets/A 

possible concentration (EMPC) > RL 

1 G > calibration ranae Jdets/P 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

Comments: See s~mQle calculation verification worksheet for recalculations 

V:\Pei\COMQUA16_EMPC_Windward.wpd 



LDC#: 5270~1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

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

Page:_of_ 

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

Cx = Concentration of compound, 
S = Standard deviation of the RRFs, 

-

Calibration RRF 
# Standard ID Date Compound (Reference Internal Standard) ( 10/50 std) 

1 ICAL 2,3,7,8-TCDF (1 3C-2,3,7,8-TCDF) 1.0832006 

01 
8/11/21 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 0.9085186 

1,2,3,6,7,8-HxCDD (1 3C-1,2,3,6,7,8-HxCDD) 1.005616 

1,2,3,4,6,7,8-HpCDD (1 3C-1,2,4,6,7,8,-HpCDD) 1.051009 

OCDF (1 3C-OCDD) 1.440564 

2 2,3,7,8-TCDF (1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (1 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD (1 3C-1,2,4,6,7,8,-HpCDD) 

ocoF <13c-ocom 

3 2,3,7,8-TCDF (1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (1 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD (1 3C-1,2,4,6,7,8,-HpCDD) 

OCDF (1 3C-OCDD) 

Ais = Area of associated internal standard 
C;s = Concentration of internal standard 
X = Mean of the RRFs 

I eecalc11lated I - . I eecalc11lated 

RRF Average RRF Average RRF 
( 10/50 std) (initial) (initial) 

1.083746 1.107593 1.107593 

0.908390 0.9202875 0.9202874 

1.005605 1.00898 1.00898 

1.051062 1.068088 1.068088 

1.44059 1.44690 1.44690 

IEJI eecalc11lated I 

%RSD I I %RSD 

3.6 3.6 

3.1 3.1 

1.0 1.0 

6.6 6.6 

5.7 5.7 

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. 

V:\Pei\Calibrations\52703A21_081121_01_ICAL.wpd 



LDC#:~~ VALIDATION FINDINGS WORKSHEET 
Continuing__Calib_ration_Results Verification 

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

Page:._t.of..L._ 

Reviewer: 9:--__ 

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 

D ~I 
Recalc11lated 

Calibration Average RRF I Cone 
Standard ID Date Compound (Reference Internal Standard) (initial) {CC} 

:2.lfl)=:~~..,A. 2,3,7,8-TCDF {1 3C-2,3,7,8-TCDF) /,It'~? l.t'7+~9Z> 1.0Tif-6rrs-1 (tf>,# 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) o.~~,~-r~ I -~8 l 3tf P 1.tr:,at ~~~-
1,2,3,6,7,8-HxCDD {1 3C-1,2,3,6,7,8-HxCDD) { .t!>~S,~ 3' I , tJ t~'8.37?) f-~~Z"ff+ 
1,2,3,4,6,7,8-HpCDD {1 3C-1,2,4,6,7,8,-HpCDD) ,.~'6()8 ~ /,(6T'ft){tJ t./678/ fr...::2. 
OCDF {1 3C-OCDF) LWqo l-3~Y..2)tRtJ f,_378'~~ 

2 2,3, 7,8-TCDF (13C-2,3, 7,8-TCDF) 

2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDD (13C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD {1 3C-1,2,4,6,7,8,-HpCDD) 

OCDF {1 3C-OCDF) 

3 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD {1 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCDD (1 3C-1,2,4,6, 7,8,-HpCDD) 

OCDF (13C-OCDF) 

II 

ReE!cded 

II 

Recalculated I 

I %D %D 

3_eJ .:3,_0 

tt:?. s- 9.S> 
~.t:::J 4'. t::J 
~~ 6'. 3 
T .. :,-- 7~~-

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

\/·\\/::ilirl:::itinn \Mnrkc:ht>t>tc::\nirwinc:\1~1 ':1.\r.n11.1r.1 r.1~ wnrl 



LDC#:~7~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample R~suJts~Verification 

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

Page:~of-L 
Reviewer: q.--

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

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPO = I LCS - LCSD I * 2/(LCS + LCSD) 

LCS ID: ../3J.jt, s,«?-°P5 
LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

I I 
Spike Spiked Sample I ICS II I CSD II I CSll CSD 

Ad~~ Concen1ation I II II Compound ( ~ ) (llP., '~ Percent Recove!:X Percent Recove!:X RPO 

li11f f}lifl(Ifiif ij!if Ji/.t~ii:lll~~ll(~t;~illi,!~1f r!{~~;:jjtiij;j[,;(i] ll"'C::. ll"'Cn I l"'C 1 rcn - -• o---•- - o----•- - . - -

2,3,7,8-TCDD ~-e, /..IA- ..:=,./. t::) ldA- /t9S:- ( P> 
1,2,3, 7,8-PeCDD /t:7C> .II /t!J' 7 /P7 /07 . 

I ~9.~ 1 tt:r'r.-> 1,2,3,4,7,8-HxCDD I q,9..."2. 

1,2,3,4,7,8,9-HpCDF I/ I 95:&J I q~-'1 '?S:'1 

OCDF o:;>,9~ J /S-/ J 76-. >- 7~~ 

I 
I 

- . 

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

\/·\\/,:,lirl<,tinn \l\/nrkc:h,:u:,tc:\ninvinc:\1f;1 ~\I r..~r.l r.1f; ,.,nrf 



LDC#:~70;$,:a:.../ VALIDATION FINDINGS WORKSHEET 
Samgle Calculation Verification 

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

Were all reported results recalculated and verified for all level IV samples? ~ N/A 
I~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = .{A,,)(l.)(DF) Example: 
(Ais)(RRF)(Vo)(%S) 

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

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

Cone.= ( t?-4'f 8e.2n [.J[_2 e;3H [{)6 Is = Amount of internal standard added in nanograms (ng) J[~62CJ) 
(~ftJ> e ~ I i1(7.67py} ( 14.~ )<l)_6<f ~)(&.Cf 2tJ::28TS-) 

Vo Volume or weight of sample extract in milliliters (ml} or = (;1.118e s-+-4./4f ::$e~) 
grams (g). 

RRF = Relative Response Factor (average) from the initial = f) b ~~ 11,-( 
calibration , ~ 

Of = Dilution Factor. 

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

Compound Reported Co~ntration Calculated Concentration 
# Sample ID { '15' ( ) 

l ~- 0. 62$'6 
-

Page:_L.of...L_ 

Reviewer: ,2=:: 

Acceptable 
(YIN) 



LDC Report# 52703C3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Polychlorinated Biphenyls 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila 

Sample Delivery Group (SDG): 21J0137 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-IT653D 21J0137-01 Sediment 
LDW21-IT652A 21J0137-02 Sediment 
LDW21-IT632D 21J0137-03 Sediment 
LDW21-IT6448 21J0137-04 Sediment 
LDW21-IT644C 21J0137-05 Sediment 
LDW21-IT644D 21J0137-06 Sediment 
LDW21-IT644E 21J0137-07 Sediment 
LDW21-SC5298 21J0137-08 Sediment 
LDW21-SC529C 21J0137-09 Sediment 
LDW21-SC529D 21J0137-10 Sediment 
LDW21-SC529E 21J0137-11 Sediment 
LDW21-SC529F 21J0137-12 Sediment 
LDW21-IT6088 21J0137-13 Sediment 
LDW21-IT662A 21J0137-14 Sediment 
LDW21-IT658A 21J0137-15 Sediment 
LDW21-IT648D 21J0137-16 Sediment 
LDW21-IT648E 21J0137-17 Sediment 
LDW21-SC596A 21J0137-18 Sediment 
LDW21-SC5968 21J0137-19 Sediment 
LDW21-SC596C 21J0137-20 Sediment 
LDW21-SC596D 21J0137-21 Sediment 
LDW21-SC596E 21J0137-22 Sediment 
LDW21-SC596F 21J0137-23 Sediment 
LDW21-SC562C 21J0137-24 Sediment 
LDW21-IT653DMS 21J0137-01MS Sediment 
LDW21-IT653DMSD 21J0137-01 MSD Sediment 

1 
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Collection 
Date 

07/12/21 
07/12/21 
07/12/21 
07/12/21 
07/12/21 
07/12/21 
07/12/21 
07/14/21 
07/14/21 
07/14/21 
07/14/21 
07/14/21 
07/13/21 
07/13/21 
07/13/21 
07/13/21 
07/13/21 
07/13/21 
07/13/21 
07/13/21 
07/13/21 
07/13/21 
07/13/21 
07/13/21 
07/12/21 
07/12/21 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC562CMS 21J0137-24MS Sediment 07/13/21 
LDW21-SC562CMSD 21J0137-24MSD Sediment 07/13/21 

2 
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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. 

3 
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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% for 
all analytes. 

Retention time windows were established as required by the method. 

The percent differences (%D) 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 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Standard Column Analyte %D Samples Flaa A orP 

10/27/21 10272115 2C Aroclor-1260 24.6 LDW21-IT653D J (all detects) A 
LDW21-SC596E 

Retention times of all analytes in the calibration standards were within the established 
retention time windows. 

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-IT652A. No data were qualified for 
samples analyzed at greater than or equal to 5X dilution. 

4 
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All internal standard percent recoveries (%R) were within QC limits with the following 
exceptions: 

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

LDW21-IT644B Hexabromobiphenyl 45 (50-200) Aroclor-1260 J (all detects) A 

LDW21-IT644C Hexabromobiphenyl 48 (50-200) Aroclor-1260 J (all detects) A 

LDW21-SC596A Hexabromobiphenyl 48 (50-200) Aroclor-1260 J (all detects) A 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) were not within the QC limits for LOW21-
IT6530MS/MSO. No data were qualified for MS/MSO samples analyzed greater than or 
equal to a 5X dilution. Relative percent differences (RPO) were within the QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) 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 SOG. 

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 (RPO) with the following exceptions: 

I Samele I Anallte I RPD I Flag I A orP I 
LDW21-IT644C Aroclor-1260 41.9 J (all detects) A 

LDW21-IT644D Aroclor-1260 44.8 J (all detects) A 
Aroclor-1248 41.4 J (all detects) 

LDW21-SC596A Aroclor-1260 40.5 J (all detects) A 

5 
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I Samele I Anal~te I RPD 

LDW21-SC5968 Aroclor-1254 49.4 

LDW21-SC596D Aroclor-1260 41.3 

LDW21-SC562C Aroclor-1248 44.6 

LDW21-SC529F Aroclor-1248 58.3 

XI. Target Analyte Identification 

All target analyte identifications met validation criteria. 

XII. Overall Assessment of Data 

I Flag I A orP I 
J (all detects) A 

J (all detects) A 

J (all detects) A 

J (all detects) A 

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

Due to continuing calibration %D, internal standard %R, and RPO between two 
columns, data were qualified as estimated in ten samples. 

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

6 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21 J0137 

I Samele I Anallte I Flag I A orP I Reason I 
LDW21-IT653D Aroclor-1260 J (all detects) A Continuing calibration (%D) 
LDW21-SC596E 

LDW21-IT644B Aroclor-1260 J (all detects) A Internal standards (%R) 
LDW21-IT644C 
LDW21-SC596A 

LDW21-IT644C Aroclor-1260 J (all detects) A Target analyte quantitation 
LDW21-SC596A (RPO between two columns) 
LDW21-SC596D 

LDW21-IT644D Aroclor-1260 J (all detects) A Target analyte quantitation 
Aroclor-1248 J (all detects) (RPO between two columns) 

LDW21-SC596B Aroclor-1254 J (all detects) A Target analyte quantitation 
(RPO between two columns) 

LDW21-SC562C Aroclor-1248 J (all detects) A Target analyte quantitation 
LDW21-SC529F (RPO between two columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21J0137 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21J0137 

No Sample Data Qualified in this SDG 

7 
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LDC #: 52703C3b 
SDG #: 21J0137 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc. 

METHOD: GC Polychl.orinated Biphenyls (EPA SW846 Method 8082A) 

Date:~ 
Page:_Lef.._2:__ 

Reviewer:_· \..J...--__ 
2nd Reviewer: 1)/lt 

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

Validation Area 

II. Initial calibration/lCV 

Ill. Continuin calibration 

IV. Laborato Blanks 

V. Field blanks 

VI. 

VII. 

VIII. 

IX. Field du licates 

X. 

XI. Tar et anal te identification 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

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

Client ID 

LDW21-IT653D 

LDW21-IT652A 

LDW21-IT632D 

LDW21-IT644B 

LDW21-IT644C 

LDW21-IT644D 

LDW21-IT644E 

LDW21-SC529B 

LDW21-SC529C 

LDW21-SC529D 

LDW21-SC529E 

LDW21-SC529F 

LDW21-IT608B 

LDW21-IT662A 

LDW21-IT658A 

LDW21-IT648D 

LDW21-IT648E 

L:\ Windward\Duwamish\52703C3bW. wpd 

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

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0137-01 

21J0137-02 

21J0137-03 

21J0137-04 

21J0137-05 

21J0137-06 

21J0137-07 

21J0137-08 

21J0137-09 

21J0137-10 

21J0137-11 

21J0137-12 

21J0137-13 

21J0137-14 

21J0137-15 

21J0137-16 

21J0137-17 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 



LDC #: 52703C3b 
SDG #: 21J0137 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

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

Client ID Lab ID 

18 LDW21-SC596A 21J0137-18 

19 LDW21-SC596B 21J0137-19 

20 LDW21-SC596C 21J0137-20 

21 LDW21-SC596D 21J0137-21 

22 LDW21-SC596E 21J0137-22 

23 LDW21-SC596F 21J0137-23 

24 LDW21-SC562C 21J0137-24 

25 LDW21-IT653DMS 21J0137-01MS 

26 LDW21-IT653DMSD 21J0137-01MSD 

27 LDW21-SC562CMS 21J0137-24MS 

28 LDW21-SC562CMSD 21J0137-24MSD 

29 

30 

~1 

Notes: 

L: \ Windward\Duwamish\52703C3bW. wpd 

Date:~ 
Page:~f 'r 

Reviewer: q:::::-
2nd Reviewer: M 

Matrix Date 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/13/21 

Sediment 07/13/21 



VALIDATION FINDINGS CHECKLIST 

Method: t.._GC_HPLC 

Did the laborato 

Were all ercent relative standard deviations ¾RSD < 20%? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the 
curve fit acceptance criteria of ::?: 0.990? 

If the percent recovery (¾R) of one or more surrogates was outside QC limits, 
was a reanal sis erformed to confirm ¾R? 

Were the LCS percent recoveries (¾R) and relative percent difference (RPO) 
within the QC limits? 

Level IV checklist GC_HPLC rev02_S.wpd 

Page:..L_of~ 
Reviewer: 9= 



VALIDATION FINDINGS CHECKLIST Page: ~f...:). 
Reviewer:"7?¥' 

Overall assessment of data was found to be acce table. 

Level IV checklist GC_HPLC rev02_S.wpd 



LDC#: $?7'P3e;,)7 
METHOD: / GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
('(?j N/A Were continuing calibration standards analyzed at the required frequencies? 
Y@IA Did the continuing calibration standards meet the %D validation criteria of ~20.0%? 
~el IV Only 
~ Were the retention times for all calibrated compounds within their respective acceptance windows? 

Detector/ %D 
# Date Standard ID Column Compound (Limit) RT (limit) Associated Samples 

/()pfp.t/ ltJ~T~ll5 ~c. ~3 ;;;,4.6 ( ) /.-2.~ (~) 
/ / I I 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

r.nl\lr.AI 1\10,., 1A1nn 

Page:_J_ot_j_ 
Reviewer: _:!:: 

Qualifications 

~(/24-
( (/c.. ~ ) 

/ 



LDC #:2-•fO~ 

METHOD: _L_ GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or No __ . 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

'((N) N/A Did all surroQate recoveries (%R) meet the QC limits? 

Sample Detector/ Surrogate 
# ID Column Compound %R (Limits) 

~ A I ,~ /e.. 0 133> ( ..,4!)-/~ 
( 

( 

I 
( 

{ 
( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

I 
( 

( 

( 

) 

) 

) 

i I 
) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

~ 
) 

) 

) 

) 

Surrogate Compound Surroaate Compound Surrogate Compound Surrogate Compound 

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

B 4-Bromofluorobenzene <BFB) H Ortho-Terohenvl N Terohenvl-D14 T 3,4-Dinitrotoluene 

C a a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiohenvl (DCB) u Trioentvltin 

n - .I n-T. ·- p 1-
.. 

,vu 
.. V Tri-n-n~nnultin 

" 

E 1,4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid <DCAA) w Tributvl Phosohate 

F 1_4_--- ,~tni::R\ I ,.., R 4- . 
"" X TrinhAnvl -

SURNew.wpd 

Page: §f-l­
Reviewer: 

Qualifications 
I\ • -,i 

IV',~'1::KJ ,. -,1_ , ,, 
~ 

7 ' / 

I 

I 
Surrogate Compound 

y Tetrachloro-m- xylene 

z 1 2-Dinitrobenzene 



LDC#:~~ 

METHOD:GC 

VALIDATION FINDINGS WORKSHEET 
Internal Standards 

Y NIA Were all internal standard area counts within -50 to +100% of the ICAL midpoint standard? 

Page:__j_ofL 

Reviewer: 0-

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

N N/A Were the retention times of the internal standards within +/- 0.05 min seconds of the retention times of the ICAL midpoint standard? 

Internal Y-1ct. 
,H n .. +,. c..,....,.,.,,. In - . A Pft"'.> /I ;..., ;+ ... \ ~T ti ;...,;+.,.\ ""- •r• • 

4 (~) HP.B> c,~) --4-5 ( 7"?>- :2~ o ) ..J/~A c~~J 
/ ! I 

' 
~ ,~} 4.Ir 

I 

(1r ,~} ,v 4z 1v ,V 

I I I I 

I I I 

I I I I 

I I I I I 

INTST.wpd 



LDC#: ??{Q~~ 

METHOD: _/Ge_ 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". 

~hi NIA 
'r1 N)N/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPO) within QC limits? 

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

~~/.::::6 7.p~p~ ( ) ( ) ( ) 

/ ( ) ( ) ( ) 

( ) { ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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MSDNew.wpd 

Associated Samples 

1 (5'>() 
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LDC #: £?TP3<?_b 

METHOD: / GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Level IV/D Only 
~N NIA 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. please see findinas bell 

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

.I. "rbcilh' t:a6 o ~ 41.~ . 
I 

r b 44-~ 
-k -re,,..J IN P4-~ -4-1.4 

AYt>~M p6o ,~ --10.~ 

,~ ,~ 4q.4 

/:?bO ~1 --1-1> 

~ [~~ ~ 4-,J..6 

Ji 1~3 l '2- 5"i.? 

COMQUA_RPDNew.wpd 

Page: _j_of_L 
Reviewer: ~ 

Qualifications 
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LDC#:2-=>~ 

METHOD: GC / HPLC ---

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: lotL 
Reviewer~ 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF=NC 
Average CF = sum of the CF/number of standards 
%RSD = 100 * (S/X) 

Calibration 
# Standard ID Date Compound 

#::::==A~ Bf3-.I r ce.) 1 

efzr.! ~_, { .:za) 

2 

3 

4 

Where: A= Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

- J I Hecalc11lated I -

CF I CF I ( / 0-o std) { (fn;) stdl Ave CF (initial) 

oo~· ., .'~II// ~.b~rr,=, (l.()~f~ 

O.tJ~P6q:q l).~68T~ ~~~~-7/8 
I 

I Recalculaled l~I lieca lei dated I 

Ave CF (lntlal) %RSD I I %RSD 

IH c:..lr:A ""· - -3 d) . .,,~ ,-, ~ ::2✓,6 ~-£, 
o.Q!:6!;0.:,-~ 'T-< r:~ 

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. 

INICLCrev.wpd 



LDC #: ?~-p?~h 

METHOD: L GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:-Lof~ 

Reviewer: ~ 

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 comQ_ound 

I Reported I Recalculated II Reported I Recalculated I 
Standard Calibration 

I I II I I 
ID Date Compound 

Average CF(lcal}/ CF/ Cone. 
# 

CF/Cone. %D %D 
CCV Cone. CCV CCV 

1 ~2(t'4 fop.t./~J .'3a-l c_ t <r. > ().{!)#'ff .:::a? tJ. O-=]o !'5f4 ~ o-~~(R4~ 16.0 /£,. I 
-2-q_L(e> (313-1 (.::a.~) o ob6t;-z,~ I. tP S:!>/4 I) T IJ.Ot::;?:,/4£)7 .::2().0 ~., 

I 

2 ,~t-=4 t~(~I I ().b~~qtq.23> e;.O~T$"8' oo~i4TST lG'.~ IS.~ 

,~-- .2t> JI fJ.t?66cz> 32- (). {) _$3'f',4-5;q (). {!)<;i ~4-;;q ,~.~ '~-~ 3"'~14 

3 I p25.;;J [) -'? tll,fs/~ I (). o~~qf.::a-3, I) . () ::2<f Gf ::?~C/ {').()::2-"(t:f~t::f (6.1 /~ . .r::r ~,.~3~ V O.t:>t6os;D 3 2 o . o r.;:-4~ ~ o T ().tJ ~~~6 ti4 , ~ .4-
21)-:/ {) 

t lb1.:>1 I S- fl)f-rf 1 ' (!),tp~q.-,~3> IJ.fR~ftJ7 ff) ,t,:284- ( t>£> ~1.2 :2/. { 4 
I 

~ 
... 

lJ.ei4.8'.2~ .;2T.-6 :=2.T.~-,.~ 0.0h6g) ~:;:> o.ti4i~~ 
ri=x:- I 
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LDC #:,? 1l?~h 

METHOD: /Ge HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

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

% Recovery: SF/SS * 100 

~----, -

I Surrogate 

I I 
J;x-B 

(2'.i./y 

?()~ 
T(il..,{x: 

Sam~le ID: 

I Surrogate 

I I 

Sam~le ID: 

I Surrogate 

I I 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Spiked 

I I 
fc_ L - J'"\RD 

~ 

JI 
_;2c::::_ 

tV V' 

Surrogate 
Column/Detector Spiked 

I I 

Surrogate 
Column/Detector Spiked 

I I 

Surrogate Percent 
Found Recovery 

I Reeorted 

C?. I //3 
6.~ 7ct.,O 

6-> ~r7 
6. I 7~_.P 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Reeorted 

Percent 
Recovery 

I Recalculated 

113 
78 
~/ 
7b.a. 

Percent 
Recovery 

I Recalculated 

Percent 
Recovery 

I Recalculated 

I 

I 

I 

Page:_Lofj_ 
Reviewer: <::y-

Percent 
I Difference 

I 

Percent 
I Difference 

I 

Percent I 

Difference I 

I 



LDC#:~ 

METHOD: / GC _HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page: '?f
7
l 

Reviewer: 

The percent recoveries (%R) and relative percent differences (RPO) of the matrix spike and matrix spike duplicate were recalculated for the com pounds identified below using 
the following calculation: 
%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked sample concentration 

SA = Spike added 
RPO =(({SSCMS - SSCMSD} * 2) / (SSCMS + SSCMSD))*100 

MS/MSD samples: ~1~ 
I 

MS = Matrix spike 

I II 

Spike 

I~ 
Spike Sample 

Compound { ~ Con5P.9!atio~ 

-~1 ( / r,u, J 

ll1l~ill1 lli!IJ1~~!i!: 1:iltli;iii~i:!t,% 
1

l!lliiiiil!l~l!llllllli!l,ll;,illl!lj!lli;!/;l/,l1i1!i1!1!!I I MS I MSD I --- I MS I MSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

~ lo I ,~ I ~ .=>T..3 ~7 

SC = Sample concentration 

MSD = Matrix spike duplicate 

I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I Percent Recovery II Percent Recovery II RPO I 
II Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 

tT.~ tT-"'8 4 1_ 6 -4--,_-6 "8.16 ~:4 

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. 

I\A~nr.1 r.N,:,,., 1Atnrl 



LDC#:$->~b VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate$ Results Verification 

Page: f!?; f 
Reviewer: _ 

METHOD: ~ GC _HPLC 

The percent recoveries (%R) and relative percent differences (RPO) 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 Where SSC = Spiked sample concentration SC= Sample concentration 
SA = Spike added 

RPO =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100 LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples:_~~~0_$1-__._-"Z'---______ _ 

Spike Spike Sample I LCS II LCSD II LCS/LCSD I 
~tad Co~ation 

I II II I r---- , ... .., ( Jc:-~) ( ~) Percent Recovery Percent Recovery RPD 
, I Reported I II Reported I II Reported I I LCS LCSD LCS LCSD Recalc. Recalc. Recalc. 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

~ to I f &> I a>I.T ~ .. .s- 81-p ~,.o 1'4-,q ~.T --~t6/ 4.~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do nolagree within 10.0% of the recalculated results. 

I r.~r.l r. \A/nrl 



LDC #: ~-?x;;:-1$j:> 

METHOD: /Ge HPLC 

VALIDATION FINDINGS WORKSHEET 
SamQle Calculation Verification 

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: 

Page: ---l,Ef /_ 
Reviewer: q__ __ _;a_ 

(RF)(Vs or Ws)(%S/100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 

Sample ID. __ --1. __ _ Compound Name -r~-1~~-/ 

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 ID 

I 

Concentration - (~~3) (~.o ) 
C :;JZ4T 6-q) ( P.tJ 3-sq 1~3) -~IJ.Cf 

, _ r (),,. (-:1P. ~ I ;p_l-f .:;t.3,' + 20~ -~ )4:>. 3) (.2. '7 ) ( 1:; ) 
C~-ll7fltf ~ x ~. () _3 X tJ_ .6.:;>4 _? :255::.3~8 

Reported Recalculated Results 
Compound Comations Concentrations Qualifications 

( +::-~ ) ( ) 

' 
"b-b~ - ~c) ~~ 
I 

Comments:-----------------------------------------------------------
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LDC Report# 52703C6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Wet Chemistry 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 J0137 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT653D 21J0137-01 Sediment 07/12/21 
LDW21-IT652A 21J0137-02 Sediment 07/12/21 
LDW21-IT632D 21J0137-03 Sediment 07/12/21 
LDW21-IT6448 21J0137-04 Sediment 07/12/21 
LDW21-IT644C 21J0137-05 Sediment 07/12/21 
LDW21-IT644D 21J0137-06 Sediment 07/12/21 
LDW21-IT644E 21J0137-07 Sediment 07/12/21 
LDW21-SC5298 21J0137-08 Sediment 07/14/21 
LDW21-SC529C 21J0137~09 Sediment 07/14/21 
LDW21-SC529D 21J0137-10 Sediment 07/14/21 
LDW21-SC529E 21J0137-11 Sediment 07/14/21 
LDW21-SC529F 21J0137-12 Sediment 07/14/21 
LDW21-IT6088 21J0137-13 Sediment 07/13/21 
LDW21-IT662A 21J0137-14 Sediment 07/13/21 
LDW21-IT658A 21J0137-15 Sediment 07/13/21 
LDW21-IT648D 21J0137-16 Sediment 07/13/21 
LDW21-IT648E 21J0137-17 Sediment 07/13/21 
LDW21-SC596A 21J0137-18 Sediment 07/13/21 
LDW21-SC5968 21J0137-19 Sediment 07/13/21 
LDW21-SC596C 21J0137-20 Sediment 07/13/21 
LDW21-SC596D 21J0137-21 Sediment 07/13/21 
LDW21-SC596E 21J0137-22 Sediment 07/13/21 
LDW21-SC596F 21J0137-23 Sediment 07/13/21 
LDW21-SC562C 21J0137-24 Sediment 07/13/21 
LDW21-IT653DMS 21J0137-01MS Sediment 07/12/21 
LDW21-IT653DDUP1 21J0137-01DUP1 Sediment 07/12/21 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT653DDU P2 21J0137-01 DUP2 Sediment 07/12/21 

2 
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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. 

3 
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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. 

4 
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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 (%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 (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

All target analyte quantitations were within validation criteria. 

5 
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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. 

6 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21J0137 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21J0137 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21J0137 

No Sample Data Qualified in this SDG 

7 
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LDC #: 52703C6 
SDG #: 21J0137 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc .. Tukwila, WA 

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

Date: (2--{q(&) 
Page:lof~ 

Reviewer: #j/ 
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. 

YI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatiaa 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 

()vo.-..,11 nf n..,+-,, 

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

Client ID 

LDW21-IT653D 

LDW21-IT652A 

LDW21-IT632D 

LDW21-IT644B 

LDW21-IT644C 

LDW21-IT644D 

LDW21-IT644E 

LDW21-SC529B 

LDW21-SC529C 

LDW21-SC529D 

LDW21-SC529E 

LDW21-SC529F 

LDW21-IT608B 

LDW21-IT662A 

LDW21-IT658A 

LDW21-IT648D 

LDW21-IT648E 

L:\Windward\Duwamish\52703C6W. wpd 

I I 
A-4 
A 
-A 
A 
N 
.A 
1\ 
A- U> 
ti 
A 
k 

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

1 

Cammeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0137-01 

21J0137-02 

21J0137-03 

21J0137-04 

21J0137-05 

21 J0137-06 

21J0137-07 

21J0137-08 

21J0137-09 

21J0137-10 

21J0137-11 

21J0137-12 

21J0137-13 

21J0137-14 

21J0137-15 

21J0137-16 

21J0137-17 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/14/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

I 



LDC #: 52703C6 
SDG #: 21 J0137 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc .• Tukwila, WA 

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

Client ID Lab ID 

18 LDW21-SC596A 21J0137-18 

19 LDW21-SC596B 21J0137-19 

20 LDW21-SC596C 21J0137-20 

21 LDW21-SC596D 21J0137-21 

22 LDW21-SC596E 21J0137-22 

23 LDW21-SC596F 21J0137-23 

24 LDW21-SC562C 21J0137-24 

25 LDW21-IT653DMS 21J0137-01 MS 

26 LDW21-IT653DDUP \ 21J0137-01DUP \ 

27 LDW21-IT653□:mP ~vCJL, 21 JO 137-01 "fRF f'ivITT,--- . -
28 

29 

-:tn 

Date: \ot=il0vl 
Page:_aet:.a_ 

Reviewer:~-
2nd Reviewer:---=:r::__ 

Matrix Date 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/12/21 

Notes: _________________________________________ _ 
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LDC #:52703C6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X Frozen 

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 

Reviewer:CR 



LDC #:52703C6 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#: 52703C6 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: 

25 TOC 

26 TS, TOC 

27 TS 

Page 1 of 1 

Reviewer:CR 



LDC #: 52703C6 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_1_ of _1_ 

Reviewer:_CR_ 

Method: lnorganics, Method See Cover 

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 

Calibration verification 

Calibration verification 

Calibration verification 

Comments: 

TOC 

TOC 

TOC 

Where, 

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 

44.446 47.154 106 106 y 

44.446 44.629 100 100 y 

44.446 44.357 100 100 y 



LDC #:52703C6 

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) / (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 45.3 44.4 102 

24 MS TOC 1.31 1.16 113 

26 Duplicate TS 64.1 63.39 1.11 

Reported 

%R/RPD Acceptable (Y /N) 

102 Y 

112 Y 

1.11 Y 

Page 1 of 1 
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LDC #:52703C6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

SamQle Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Concentration = (Result from raw data x Final volume x Dilution factor)/ (Percent solids (if applicable) x Initial weight or volume) 

Recalcuated 
Raw Data Sample Dry Percent Reported Result Acceptable 

Sample ID Analyte (%) Dry (g) (g) Tare (g) solids(%) Result(%) (mg/Kg) (Y/N) 

1 TOC 1.75 64.1 2.73 2.73 y 

2 TOC 0.919 60.23 1.53 1.53 y 

3 TOC 0.027 81.62 0.03 0.03 y 

4 TOC 1.48 65.21 2.27 2.27 y 

5 TOC 1.556 62.73 2.48 2.48 y 

6 TOC 1.055 66.96 1.58 1.58 Y 

7 TOC 0.038 91.18 0.04 0.04 y 

8 TOC 1.117 58.44 1.91 1.91 Y 

9 TOC 1.01 60.68 1.66 1.66 Y 

10 TOC 0.871 64.17 1.36 1.36 Y 

11 TOC 0.617 67.65 0.91 0.91 Y 

12 TOC 0.961 63.19 1.52 1.52 Y 

13 TOC 0.523 69.94 0.75 0.75 Y 

14 TOC 1.067 55.34 1.93 1.93 Y 

15 TS 3.936 5.7969 0.8112 62.68 62.68 Y 

16 TS 3.4649 4.8347 0.8033 66.02 66.02 Y 

17 TS 3.8553 4.1942 0.8078 89.4 89.99 Y 

18 TS 3.2583 4.8916 0.7968 60.11 60.11 Y 

19 TS 3.4221 4.4786 0.7955 71.31 71.31 Y 

20 TS 5.4429 7.0638 0.7986 74.13 74.13 Y 

21 TS 4.0123 5.7007 0.7972 65.57 65.57 Y 

22 TS 2.8332 4.2395 0.8143 58.94 58.94 Y 

23 TS 3.7536 5.2064 0.8098 66.96 66.96 Y 

24 TS 4.4018 6.7354 0.7919 60.74 60.74 Y 

Page 1 of 1 
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Polychlorinated Dioxins/Dibenzofurans 

Stage 4 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0137 

Laboratory Sample 
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LDW21-IT653D 21J0137-01 Sediment 
LDW21-IT652A 21J0137-02 Sediment 
LDW21-IT662A 21J0137-14 Sediment 
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Introduction 

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

The analyses were performed by the following method: 

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

All sample results were subjected to Stage 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 not detected at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

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

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

Ill. Initial Calibration and Initial Calibration Verification 

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

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

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

The minimum S/N ratio was greater than or equal to 10 for each analyte and labeled 
compound. 

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

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

The minimum S/N ratio was greater than or equal to 10 for each analyte and labeled 
compound. 

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 

BJJ0500-BLK1 10/19/21 OCDD 0.981 ng/Kg All samples in SDG 21J0137 
Total HxCDF 0.100 ng/Kg 

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

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

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

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Internal Standards 

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

XI. Target Analyte Quantitation 

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

I Samele I Anallte I Flag I AorP 

All samples in SDG 21J0137 All analytes reported as estimated maximum possible u A 
concentration (EMPC) and less than the reporting limit 
(RL). 

All samples in SDG 21J0137 All analytes flagged "X" due to chlorinated diphenyl ether J (all detects) A 
(COPE) interference. 

4 
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XII. Target Analyte Identification 

All target analyte identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

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

Due to results reported by the laboratory as EMPCs and COPE interference, data were 
qualified as estimated in six samples. 

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

5 
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Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans -Data Qualification Summary-SDG 21J0137 

I Samele I Anal~te I Flag I AorP I Reason I 
LOW21-IT6530 All analytes reported as estimated u A Target analyte quantitation 
LOW21-IT652A maximum possible concentration (EMPC) (EMPC) 
LOW21-IT662A and less than the reporting limit (RL). 
LOW21-IT658A 
LOW21-IT6480 
LOW21-IT648E 

LOW21-IT6530 All analytes flagged "X" due to chlorinated J (all detects) A Target analyte quantitation 
LOW21-IT652A diphenyl ether (COPE) interference. (COPE interference) 
LOW21-IT662A 
LOW21-IT658A 
LOW21-IT6480 
LOW21-IT648E 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 21J0137 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21J0137 

No Sample Data Qualified in this SDG 
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LDC #: 52703C21 
SDG #: 21J0137 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc .• Tukwila. WA 

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

Date:PI~ 
Page:_.L~ / 

Reviewer: __ ~-
2nd Reviewer: 1vt, 

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

I I ~alidaticn Area I I Comments 

I. Sample receipt/Technical holdinq times .A.. 
II. HRGC/HRMS Instrument performance check ~ -

Ill. Initial calibration/lCV ~;_Ii ~b ~ ~tP I~!;; /4 /e\(~ ~~/1#11~ 
..... 

IV. Continuinq calibration -IA ~\/~ 
V. Laboratory Blanks ~ 
VI. Field blanks N 
VII. Matrix spike/Matrix spike duplicates ~( ~~ 

VIII. Laboratory control samples I .-"'h ll A ~ ~c:1~ 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes: 

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-IT653D 

LDW21-IT652A 

LDW21-IT662A 

LDW21-IT658A 

LDW21-IT648D 

LDW21-IT648E 

~ {J ~-z,o -"/fiiJ4=:-I 

L:\ Windward\Duwamish\52703C21 W. wpd 

I( 
~ 

,,c.J,Y 
'JVV'!rr 

-/:.r-
_1' 

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

1 

&t" IA'u,{i'-f~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0137-01 

21J0137-02 

21J0137-14 

21J0137-15 

21J0137-16 

21J0137-17 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/12/21 

Sediment 07/12/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

Sediment 07/13/21 

I 



VALIDATION FINDINGS CHECKLIST Page:__Lof .:Z... 
Reviewer: 0,,:: 

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

Validation Area Yes No NA Findings/Comments 
·.· = ... > : .: , ... ··'\""·' .. · . ··> 

· .. .. :'.·· .: .· ·>·, 

12Technica/holdini1.•times··. 
·. 

.. ... , .. ·: . ... ··. ·., .. . . 
.· . . .. .. •·· 

All technical holding times were met. ✓ 

Cooler temperature criteria were met. ✓ 
::·• ... .. 

II. GCIMS lnstrurne11t oerformance check .• 

Was PFK exact mass 380.9760 verified? ✓ 

Were the retention time windows established for all homologues? ✓ 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing 
any other unlabeled TCDD isomers < 25%? ✓ 

Is the static resolving power at least 10,000 (10% valley definition)? ✓ 

Was the mass resolution adequately check with PFK? ✓ 

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? ✓ 

Ill. Initial calibration and Initial calibration· verification 

Was the initial calibration performed at 5 concentration levels? ✓ 

Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled 
compounds and < 35% for unlabeled compounds? ✓ 

Did all calibration standards meet the Ion Abundance Ratio criteria? ✓ 

Was the signal to noise ratio for each target compound and labeled compound > 1 0? ✓ 

Was an initial calibration verification (lCV) standard analyzed after each initial 
calibration for each instrument? ✓ 

Were all lCV concentrations for the unlabeled and labeled compounds within QC 
limits? ✓ 

IV. Continuina calibration 

Was a continuing calibration performed at the beginning of each 12-hour period? ✓ 

Were all continuing calibration concentrations for the unlabeled and labeled 
compounds within QC limits? ✓ 

Did all continuing calibration standards meet the Ion Abundance Ratio criteria? ✓ 
.. 

V. Blanks 

Was a method blank associated with every sample in this SDG? ✓ 

Was a method blank performed for each matrix and whenever a sample extraction 
was performed? ✓ 

Was there contamination in the method blanks? ✓ () 

VI. Field blanks 

Were field blanks identified in this SDG? ✓ 

Were target compounds detected in the field blanks? ✓ 
.· .. 

VII. Matrix soike/Matrix soike duolicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? ✓ 

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

LEVEL IV CHECKLIST_1613B 



LDC#: 5-:::i~-=I VALIDATION FINDINGS CHECKLIST Page:~~ 
Reviewer: ______ _ 

Validation Area Yes No NA Findings/Comments 
;. :.i:•i.:/ .· .. >· '.:·:·,~:·_<;-·./·.:.':>:=-;i .. ;_:'.):> -:·_-:·_··:<i· ":/·ii_:_·_~\- .. ;"::·-;·:_:_::: ·(:< ::··:. -:~< ):.i··. ··::_.-:_:·;.,: . 

·. •··· \···· •·. ·•·.· .... , 
·.• ·•·· ·. ··•· 

.. · . ..•.. 

VIII. Laboratoiv controlsamp/es . · 
. 

Was an LCS analyzed per extraction batch? ✓ 

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

··. ,. . . ·• · . 

,x~•Fielddut,Jicates . 

Were field duplicate pairs identified in this SDG? ✓ 

Were target compounds detected in the field duplicates? ✓ 
.. .. . 

X. LabeledComoounds 

Were labeled compounds within QC limits? y ~ 
Was the minimum S/N ratio of all labeled compound peaks> 10? ✓ 

XI. Comoound auantitation 

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

Were the correct labeled compound, 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? ✓ 

XII. Taraet comoound identification ·. 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the ✓ 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the ✓ 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
✓ Iouantitation oeaks within RT established in the oerformance check solution? 

Did selected ion current profile (SICP) contain all characteristic ions listed in Method 
1613B, Table 8? ✓ 

Was the Ion Abundance Ratio for the two quantitation ions within criteria? ✓ 

Was the signal to noise ratio for each target compound ~2.5 and ~10 for the labeled 
✓ compound? 

Does the maximum intensity of each specified characteristic ion coincide within .:!: 2 
seconds (includes labeled standards)? ✓ 

For PCDF identification, was any signal (S/N:::. 2.5, at.:!: seconds RT) detected in the 
corresponding PCDPE channel? ✓ 

Was an acceptable lock mass recorded and monitored? ✓ 
... 

XIII. Svstem. ,:,erformance 

System performance was found to be acceptable . ✓ 
.. 

XIV. Overall assessment of data 

Overall assessment of data was found to be acceptable. ✓ 

LEVEL IV CHECKLIST_1613B 



VALIDATION FINDINGS WORKSHEET 

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

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

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

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

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

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

Notes: __________________________________________________________ _ 

COMPNDList. wod 



LDC#: o,:,~::>/ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGCIHRMS DioxinslDibenzofurans (EPA Method 1613B) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 

N NIA Were all samples associated with a method blank? 
YI N NIA Was a method blank performed for each matrix and whenever a sample extraction was performed? 

Page:_Lof I 
Reviewer: a__ 

N NIA Was the method blank contaminated? , I->-/. 
lank extraction date: t,/('fel Blank analysis date: /eJ~',/ Associated samples: ___ i1_1_{ ______ _ 

Cone. units: /I~/~ 
I Blank ID II SamQle Identification 

D~~~J 

tJ.,~/ 
X p./,?V 

Blank extraction date: ___ Blank analysis date: __ _ 
Cone. units: Associated Samples: 

SamQle Identification 

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

V:\Validation Worksheets\Dioxins\ 1613\BLANKS 16 _ 2. wpd 



LDC #: 52703C21 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

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

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

Y N N/A 
Y N N/A 

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

Page:_of_ 

Reviewer: PG 

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

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

"h I~ rf dip eny mte erence 

Comments: See samQle calculation verification worksheet for recalculations 

V:\Pei\52703C21_COMQUA16_EMPC_U_Windward.wpd 



LDC #: 52703C21 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_of_ 

Reviewer: PG 

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

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, 
S = Standard deviation of the RRFs, 

- ~• 

Calibration RRF 
# Standard ID Date Compound (Reference Internal Standard) ( 10/50 std) 

1 ICAL 2,3,7,8-TCDF (1 3C-2,3,7,8-TCDF) 1.0832006 

01 
8/11/21 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 0.9085186 

1,2,3,6,7,8-HxCDD {1 3C-1,2,3,6,7,8-HxCDD) 1.005616 

1,2,3,4,6,7,8-HpCDD (1 3C-1,2,4,6,7,8,-HpCDD) 1.051009 

OCDF (1 3C-OCDD) 1.440564 

2 2,3,7,8-TCDF (1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD {1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD {1 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD (1 3C-1,2,4,6,7,8,-HpCDD) 

OCDF (13C-OCDD) 

3 2,3,7,8-TCDF (1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD (1 3C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDD {1 3C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD {1 3C-1,2,4,6,7,8,-HpCDD) 

OCDF (1 3C-OCDD) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

I Becalc11lated I - I Recalcnlaled IE:jl 
RRF Average RRF Average RRF I 

( 10/50 std) (initial) (initial) %RSD : 

1.083746 1.107593 1.107593 3.6 

0.908390 0.9202875 0.9202874 3.1 

1.005605 1.00898 1.00898 1.0 

1.051062 1.068088 1.068088 6.6 

1.44059 1.44690 1.44690 5.7 

Becalc1llated I 

¾RSD I 
3.6 

3.1 

1.0 

6.6 

5.7 

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. 

V:\Pei\Calibrations\52703A21_081121_01_ICAL.wpd 



LDC#:'7?~ VALIDATION FINDINGS WORKSHEET 
Continuing CaJibratiQn Re_sults Verification 

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

Page:_Lot_L 

Reviewer~----

The percent difference (%D) 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 

D GJI Becalc11lated 

Calibration Average RRF 

I 
Cone 

Standard ID Date Compound (Reference Internal Standard) (initial) iCC} 

1 ~ If t>~5Z>..5A l ofa ;-J} 2,3,7,8-TCDF {1 3C-2,3,7,8-TCDF) (.{OT~ /.,DT4~ f .P-r:46/TS-
2,3,7,8-TCDD {13C-2,3,7,8-TCDD) tJ. <Jf2/P8T>' I -~Rl:3'-f~ r ,t;P8f ~"1~ 
1,2,3,6, 7,8-HxCDD (13C-1,2,3,6, 7,8-HxCDD) / .&>b8'fi J .. tJ~38aTP J .t>~8-a.T..f.4-
1,2,3,4,6,7,8-HpCDD {1 3C-1,2,4,6, 7,8,-HpCDD) /.t>~c;88 I • / 6-,ql)(t) I. l&T8·18.2. 
OCDF {1 3C-OCDF) ( A4-,6'ql) f.3~A'~~ 1-33~8 

~,1u~z;;, E" I. f tJT~~') 1.071~~ f.on34-54-2 

~~l 
2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

, 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) of'f.$).irt;; / .. O~D~O /.(J.2t>~1 
1,2,3,6, 7,8-HxCDD (13C-1,2,3,6, 7,8-HxCDD) l.nba-q~ I p2 "88 rt)() l.0:2888-f 
1,2,3,4,6, 7,8-HpCDD (13C-1,2,4,6, 7,8,-HpCDD) ( .t>6-e-02g 1.132~~ro t. l32lr~'fj 

,.~-,,,.~qo 
\ 

I . -3~0 '4-5':2'$ OCDF {1 3C-OCDF) t.33~" 

3 2,3, 7,8-TCDF {13C-2,3, 7,8-TCDF) 

2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDD {1 3C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCDD {1 3C-1,2,4,6, 7,8,-HpCDD) 

OCDF (1 3C-OCDF) 

II 

eeeocted 

II 

eecalc11lated I 

I ¾D ¾D 

3.0 .3 _o 
4.$"-- "?.~ 
¢.t::f ~-q 
q:? ..q_ ~ 

r.s- r:5' 
3.~ 3.> 
{() -PJ f(). q 
-=> .. 0 ~.z> 
6_ I ~- I 
3_0 "B.o 

Comments: Refer to Routine 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#:~-1 VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

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

Page:_Lof_L_ 

Reviewer: 0-

The percent recoveries (%R) and Relative Percent Difference (RPO) of the laboratoy control sam pie and laboratory control sam pie duplicate (if applicable) were recalculated 
for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS ID: ~t, ,SZ?~-~ 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD 

A!}~ Concentration I II II Compound (!A,,~) (Vi~~ Percent Recove!:X Percent Recoverx RPO 

li;~iifil!~1i1iii1;1i~f!itii;i:i~~i;\:iitjii~lf;liiii;~it,ilfi~liI1!!:l!ill]I ICS I ICSD I ire::. ll"C::.n - . 0 ... ,. ... 1,. - 0,.,.,.1,. - -

2,3, 7,8-TCDD oO.() tJ/4 o2] _o NA. {0~ ros-
1,2,3,7,8-PeCDD r c-t:> I /fJT foT /OT 

I qq>_-< qq_.2. qq~ I 

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

1,2,3,4,7,8,9-HpCDF / q'Ei.q q>S;_f q5;;~Cf 

OCDF 
:=;,op> .v (S/ ~ ~~-r .. 'T>"-~ 

I 
I 

- . 

Comments: Refer to Laboratory Control Sample 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#: 1°~.::zl VALIDATION FINDINGS WORKSHEET 
SamQle Calculation Verification 

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

Were all reported results recalculated and verified for all level IV samples? N N/A 
Y/N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {&)(l.)(DF) Example: 
(Ais)(RRF)(Vo)(%S) 

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

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

r r J = Cone.= ( /.~ 4 -lf .. ~~.2€4 ) (-2~) (2.l)) Is Amount of internal standard added in nanograms (ng) 

Volume or weight of sample extract in milliliters (ml) or 
(~I of e t;--1- 3" S4s~s-) (/.~fo)( I ~"'-7 )( 0.6 .:5 f CV 

Vo = 
grams (g). 

f4_s:6M~ RRF = Relative Response Factor (average) from the initial = 
calibration 

Of = Dilution Factor. 

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

Compound Reported t~lntration Calculated Concentration 
# Sample ID rn ( ) 

J ~ (-4.6 
I 

Page:__,Lof __,L._ 
Reviewer: 9= 

Acceptable 
{Y/N) 
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Parameters: 

Validation Level: 

Laboratory: 
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Stage 4 
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Sample Delivery Group (SDG): 21J0142 
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LDW21-IT6218 21J0142-23 Sediment 
LDW21-IT621BMS 21J0142-23MS Sediment 
LDW21-IT621 BMSD 21 J0142-23MSD Sediment 
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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 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 and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

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

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

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

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

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

Associated 
Date Analyte %D Samples Flag A orP 

10/30/21 Butylbenzylphthalate 25.7 All samples in SDG UJ (all non-detects) A 
21J0142 

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. 

3 
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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 (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) 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 %D, 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 
Semivolatiles - Data Qualification Summary - SDG 21J0142 

I Samele I Anal~te I Flag I AorP I Reason I 
LDW21-IT621 B Butylbenzylphthalate UJ (all non-detects) A Continuing calibration 

(%D) 

Duwamish AOC4 
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 21 J0142 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Semivolatiles - Field Blank Data Qualification Summary - SDG 21 J0142 

No Sample Data Qualified in this SDG 

5 
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LDC #: 52703O2a 

SDG #: 21J0142 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

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

Date:/-/~b 
Page:_Lof_.,L_ 

Reviewer: ~ 
2nd Reviewer: M, 

J 

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 

a 

Notes. 

I ltalidatioa Acea 

Sample receipt/Technical holdinQ times 

GC/MS Instrument oerformance check 

Initial calibration/lCV 

ContinuinQ calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes 

Matrix soike/Matrix soike duolicates 

Laboratory control samoles 

Field duplicates 

Internal standards 

Target analyte auantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-IT621 B 

LDW21-IT621 BMS 

LDW21-IT621 BMSD 

J-LJ ;/3;cJJ t> r'f .. -, r , , 

L:\ Windward\Duwamish\52703D2aW. wpd 

I I Commeats 

.l-
J_ r 

l-k-1A- ~-==$_-?0/2 /ceY-=!:: ~ 
4JJ ~--1/~ , 

-A-
N 

--A--
-..A 
A ~~s/z:, 
N I 

~ 
.JA. 

* -A 
d\ 

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

1 

...2~2) 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0142-23 

21J0142-23MS 

21 J0142-23MSD 

. 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 08/02/21 

Sediment 08/02/21 

Sediment 08/02/21 

I 



VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 82700 

Did the laborato 

Were all percent relative standard deviations (¾RSD) ~ 20% and relative response 
factors RRF within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
fit acce tance criteria of> 0.990? 

I/lb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed 
for each instrument? 

Were all ercent differences %D < 30%? 

IV./.ContinuJn . /calibration 

Was a continuing calibration standard analyzed at lea 
each instrument? 

Were all percent differences (%D) ~ 20% and relativ 
method criteria? 

V.Laborato 

Was a laborato blank associated with eve 

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 findin s worksheet. 

Vt Field blanks 

Were field blanks were identified in this SDG? 

¾R within QC limits? 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanal sis erformed to confirm ¾R? 

If any percent recoveries (¾R) was less than 10%, was a reanalysis performed to 
confirm ¾R? 

VIII. Matrix s 

MSD anal zed in this SDG? 

Level IV Checklist_8270D_rev02.wpd 
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VALIDATION FINDINGS CHECKLIST 

Validation Area 

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

Were internal standard area coun 
calibration standard? 

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? 

Were relative retention times RRT's within + 0.06 RRT units of the standard? 

System performance was found to be acceptable. 

XV .. Overall assessment of data 

Overall assessment of data was found to be acce table. 

Level IV Checklist_8270D_rev02.wpd 

Yes No NA 

Page: ,,;l.of ~ 
Reviewer: ct..____ 

2-Ad Reviewer· 
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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 

8. 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. 1,4-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 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'-Oxybis(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 Q 1. 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. 1,4-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 WW. 1,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-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 82. 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 81. 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 8888. 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. 2,4,5-Trichlorophenol 888. 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 H1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC#:~ 

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

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

F?lease see qualifications below for all questions answered "N". Not licabl r "dentified as "N/A" 

[~N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument? 
Y N/A Were percent differences (%D) ~20 % and relative response factors (RRF) within the method criteria? 

Finding ¾D Finding RRF 
# Date Standard ID Compound {Limit: <20.0%) {Limit) Associated Samples 

/P/ :.e::>fo/ A/Tl t,;:::>J/ /)~4' 2.- 71-A-.A- zs:7 All I AID) 
/ I 

r.nNr.AI ?~n PrivilP.nP.rl ~nrl r.onfirlP.nti~I 

Page:_LotL._ 
Reviewer:--9::::: 

~Flel Reoie,\'9Ff 

Qualifications 

✓/UJ/.,A-
r 

/ 



LDC #: ~~a, 

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

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_L. of _L 
Reviewer: a_ 

~d Reviewer: ---

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 
C15 = Concentration of internal standard 
X = Mean of the RRFs S = Standard deviation of the RRFs, 

... ,_, c,,.,..,,1,.,,1 ... +,,.,4 - . 

Calibration RRF RRF Average RRF 
# Standard ID Date Compound (Reference Internal Standard} ( ~ std) ,.s- std} (initial} 

/e:~ -· ~- -AA-A 0 _q,3~84:4- o.Cf15'8~ t2JJI- J.-~ 
1 

10/2~} 
,~,,~ -· , . I I L. .7.-,": ~L 

Naphthalene (2nd inter'fial standard) 

Fluorene (3rd i~al standard) 

Pentachl~enol (4th internal standard) 

Bis(~hylhexyl)phthalate (5th internal standard) 
../ _, __ _. __ _., 

2 Phenol (1st internal standard) 

Naphthalene (2nd internal standard} 

Fluorene (3rd internal standard) 

Pentachlorophenol (4th internal standard) 

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

- /t!,<I-, i-•-P-AI ~•--..i-p.-1\ 

3 Phenol (1st internal standard) 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Pentachlorophenol (4th internal standard) 

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

Benzo(a)pvrene (6th internal standard} 

c ............ , ........... - "' - . . 

Average RRF %RSD %RSD 
(initial} 

/Jq4~JJ6 ~-:::::, .f;"? 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree witrun 10.0% of the recalculated 
results. 

INICLC.wpd 



LDC#:-5='~ 

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

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: /of/ 
Reviewer~-

2Ael Reoieuve1. 

The percent difference (%D) 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, 
Cx = Concentration of compound, 

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

1 11774:2.JJ(Ht!)I)~ ~ ,p/:,op} - u -·· Air/+- f) .t::f--f~b -· .. 
F I 

Naphthalene (2nd int~I standard) 

Fluorene (3rd interta'1 standard) 

Pentachloro~ol (4th internal standard) 

gis(2-e~exyl)phthalate (5th internal standard) 

- / ,_, ,_. ____ , _. __ .., __ ..,, 

2 Phenol (1st internal standard) 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Pentachlorophenol (4th internal standard) 

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

- ,,,, .... =-•----· _. __ .., __ ..,, 
3 Phenol (1st internal standard) 

Naphthalene (2nd internal standard) 

Fluorene (3rd internal standard) 

Pentachlorophenol {4th internal standard) 

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

Benzo(a)pyrene (6th internal standard) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

I 
Be90cted 

I 
Becalc11lated 

RRF RRF 
(CC) (CC) 

, _ ,q3>(~-z:> (. { <r.3134-~ 
II 

Be90cted 

I 

8ecalc11lated 

I %D %D 

::2.S"_ 7 ::25_7 

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#:- VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

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

Page:_LofL 
Reviewer: q_ 

2nel Feviev,er: 

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

% Recovery: SF/SS * 100 

I ID I Sampe : 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d 14 -5. &> 

Phenol-dS 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

s I ID ampe 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fluorophenol 

2,4, 6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

s I ID ampe 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fluorophenol 

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. 'f,4-,GDf; n-.-'r 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

"78.7 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

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

Page:_L_of_L 

Reviewer: q__ 
~fleJ RcYicvoer: 

The percent recoveries (%R) and Relative Percent Difference (RPO) 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: q6 --..L.---------

I II 
Spike 

I 
Sample Spiked Sample 

Compound ~ (~) 
Con~~ion 

(1 '--". ~ 
c~~n 

~ 1-11 MS I MSD I ------ MC: u~n 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaohthene 

Pentach lorophenol 

Pyrene 

_,. X A 9X> ~ N1> 4t>~ 4~0 11,,,_ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

1111-4-~l~ c-11,,.. IUl,,.+riv C:nilra ;- I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

- . -' c,..,._,,. - -' c,..,.._,,. - ... . .. 

~.o g{ _o ~s-."' %1>/J 5.>/_? ~~ 

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. 

MSDCLC.2SD 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

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

Page:_L__ofL 

Reviewer: ~ 
2Flel Reviewe1. ---

The percent recoveries (%R) and Relative Percent Difference (RPO) 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 

RPO = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: /!.. /JP7t:f-4 - /pS/ /-Bs!:> I 
J 

I II 

Spike 

I 

Spike I I CS II ICSD 

~) 
Con~~ration 

I II Compound ( (/Y~ Percent Recove!1 Percent Recove!1 

11rrf1WJt-lll 11,,1~ .· i , .: _ .. · ~: ,,~ ,:: ~,:,~:.,;,. ,ut~:,;:~·: /-,:,-:'. I CS I I CSD II I CS I ICSD I - c ..... ,. ... ,. - 0.,.,..,,.,,. 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene 

Pentachlorophenol 

Pyrene 

MA 5<!)0 ~ 45-X- 4T::L ~I.> t:f>t. ~ 94.:3 t::r4-.~ 

II I CSll CSD I 
II RPD I 

- . - . 

3 .. 0/ .::i~ <:j 

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

LCSCLC.wpd 



LDC#:~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

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

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

Page:_LofL_ 

Reviewer: 9-
2-Rel re·oiewe1 . ___ _ 

NIA 
N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(L}(V,)(DF)(2.0) 
(As)(RRF)(Vo)(Vi)(%S) 

Ax = Area of the characteristic ion (EICP) for the 
compound to be measured 

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

Is = Amount of internal standard added in nanograms (ng) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

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 

# Sample ID Compound 

RECALC.2SD 

Example: 

Sample I.D. Nt> , A;A/1 
!BJ'Jo-r:r-4-- ~:5b/ 

Cone. = ( ~ f474-I )( -1-. Z> )( 
(/'f-F-~)(~~~6 

=471.~~ 
d-

Reported 
Co~,;n-_a~ion 

x· ,, -

l~l< I 
)( / t!> )( 

Calculated 
Concentration 

( ) 

)( 

Qualification 



LDC Report# 52703O3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Polychlorinated Biphenyls 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila 

Sample Delivery Group (SDG): 21J0142 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-SC525 21J0142-01 Sediment 
LDW21-SS500 21J0142-02 Sediment 
LDW21-SS501 21J0142-03 Sediment 
LDW21-SS502 21J0142-04 Sediment 
LDW21-IT579C 21J0142-06 Sediment 
LDW21-IT597 A 21J0142-07 Sediment 
LDW21-IT597D 21J0142-08 Sediment 
LDW21-SC673A 21J0142-09 Sediment 
LDW21-IT600 21J0142-10 Sediment 
LDW21-IT665D 21J0142-11 Sediment 
LDW21-IT666D 21J0142-12 Sediment 
LDW21-SS541 21J0142-13 Sediment 
LDW21-IT512 21J0142-14 Sediment 
LDW21-IT663D 21J0142-15 Sediment 
LDW21-SC500 21J0142-16 Sediment 
LDW21-SC501 21J0142-17 Sediment 
LDW21-SC502 21J0142-18 Sediment 
LDW21-SC563A 21J0142-19 Sediment 
LDW21-SC628A 21J0142-20 Sediment 
LDW21-IT670A 21J0142-22 Sediment 
LDW21-IT621B 21J0142-23 Sediment 
LDW21-SC628AMS 21J0142-20MS Sediment 
LDW21-SC628AMSD 21 J0142-20MSD Sediment 

1 
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Collection 
Date 

07/15/21 
07/16/21 
07/16/21 
07/16/21 
07/16/21 
07/16/21 
07/16/21 
07/19/21 
07/19/21 
07/19/21 
07/19/21 
07/21/21 
07/19/21 
07/19/21 
07/20/21 
07/20/21 
07/20/21 
07/20/21 
07/20/21 
07/20/21 
08/02/21 
07/20/21 
07/20/21 



Introduction 

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

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 (%RSD) were less than or equal to 20.0% for 
all analytes. 

Retention time windows were established as required by the method. 

The percent differences (%D) 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 20.0% for all analytes with the 
following exceptions: 

Associated 
Date Standard Column Analvte %D Samples Flag A orP 

10/27/21 10272115 2C Aroclor-1260 24.6 LDW21-SC525 J (all detects) A 

Retention times of all analytes in the calibration standards were within the established 
retention time windows. 

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 within QC limits. 

3 
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All internal standard percent recoveries (%R) 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 with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Analvte (Limits) (Limits) Flag A orP 

LDW21-SC628AMS/MSD Aroclor-1260 49.5 (58-120) - J (all detects) A 
(LDW21-SC628A) 

Relative percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples/Standard Reference Materials 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSO) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) 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 SOG. 

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 (RPO) with the following exceptions: 

I Samele I Anallte I RPD I Flag I A orP I 
LDW21-IT512 Aroclor-1260 42.3 J (all detects) A 

LDW21-SC563A Aroclor-1254 41.5 J (all detects) A 

XI. Target Analyte Identification 

All target analyte identifications met validation criteria. 

4 
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XII. 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 %D, MS/MSD %R, and RPO between two columns, data 
were qualified as estimated in four samples. 

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

5 
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Duwamish AOC4 
Polychlorinated Biphenyls - Data Qualification Summary - SDG 21J0142 

I Samele I Anal:tte I Flag I AorP I Reason I 
LOW21-SC525 Aroclor-1260 J (all detects) A Continuing calibration (%0) 

LOW21-SC628A Aroclor-1260 J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

LOW21-IT512 Aroclor-1260 J (all detects) A Target analyte quantitation 
(RPO between two columns) 

LOW21-SC563A Aroclor-1254 J (all detects) A Target analyte quantitation 
(RPO between two columns) 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21J0142 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21J0142 

No Sample Data Qualified in this SDG 

6 
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LDC #: 52703D3b 
SDG #: 21J0142 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

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

Date: J..>#e/,,,.,, 
Page:_ToD:_of .,:2 

Reviewer: 0 
2nd Reviewer: J~ 

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

Yalidatiao Area 

II. Initial calibration/lCV 

Ill. Continuin calibration 

IV. Laborato Blanks 

V. Field blanks 

VI. 

VII. 

IX. Field du licates 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

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

Client ID 

LDW21-SC525 

LDW21-SS500 

LDW21-SS501 

LDW21-SS502 

LDW21-IT579C 

LDW21-IT597 A 

LDW21-IT597D 

LDW21-SC673A 

LDW21-IT600 

LDW21-IT665D 

LDW21-IT666D 

LDW21-SS541 

LDW21-IT512 

LDW21-IT663D 

LDW21-SC500 

LDW21-SC501 

LDW21-SC502 

L:\Windward\Duwamish\52703D3bW .wpd 

-Ir 

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

Comments 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0142-01 

21J0142-02 

21J0142-03 

21J0142-04 

21J0142-06 

21J0142-07 

21J0142-08 

21J0142-09 

21J0142-10 

21J0142-11 

21J0142-12 

21J0142-13 

21J0142-14 

21J0142-15 

21J0142-16 

21J0142-17 

21J0142-18 

SB=Source blank 
OTHER: 

Matrix Date 

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 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/21/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 



LDC #: 52703O3b 
SDG #: 21 J0142 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc. 

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

Client ID Lab ID 

18 LDW21-SC563A 21J0142-19 

19 LDW21-SC628A 21J0142-20 

20 LDW21-IT670A 21J0142-22 

21 LDW21-IT621 B 21J0142-23 

22 LDW21-SC628AMS 21 J0142-20MS 

23 LDW21-SC628AMSD 21J0142-20MSD 

24 

25 

?~ 

Notes: 

e,..Nt)~i3E, 

~CJ6~ 

L:\ Windward\Duwamish\52703D3bW. wpd 

Date:_& 
Page:_eqf;:;, 

Reviewer:_ 4 _____ _ 
2nd Reviewer: JYy 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 08/02/21 

Sediment 07/20/21 

Sediment 07/20/21 



VALIDATION FINDINGS CHECKLIST 

Method: {Ge HPLC 

Did the laborato 

Were all ercent relative standard deviations ¾RSD < 20%? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the 

curve fit acceptance criteria of ~ 0.990? 

Were the LCS percent recoveries (¾R) and relative percent difference (RPO) 
within the QC limits? 

Level IV checklist GC_HPLC rev02_S.wpd 

Page:--6 of.2. 
Reviewer: 



VALIDATION FINDINGS CHECKLIST 

Overall assessment of data was found to be acce table. 

Level IV checklist GC_HPLC rev02_S.wpd 

Page:~~ 
Reviewer: __ 't--__ 



LDC#:$=!'P~ 

METHOD: JGC HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were continuing calibration standards analyzed at the required frequencies? 
~ Did the continuing calibration standards meet the %D validation criteria of ,:::20.0%? 

~IIVOnly 
'L N/A Were the retention times for all calibrated compounds within their respective acceptance windows? 

Detector/ %D 
# Date Standard ID Column Compound (Limit) RT (limit) Associated Samples 

10/:ir~I I /J.::>T::2- I I ~ ~c::::.... 1:$13> ~r-6 ( ) t,l:dB (~) 
I I . , 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

r.nl\lr.AI 1\1,:,,., \Alnrl 

Page: / of / 

Reviewer~---=-~ 

Qualifications 

---JAN/~ 
/ / ) 
(_ .,~ ~ 

I 



LDC#:~ 

METHOD: j_ 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". 
/Y 1N N/A were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 
fy)M_ N/A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
'V/WN/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPO) within QC limits? 

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

~:=if.:=:,..3:> '313> 1--+q.5 (..$~-(~) ( ) ( ) {~(~} 
I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( \ ( \ 

MSDNew.wpd 
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Qualifications 
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LDC #: 52703O3b 

METHOD: GC 

el IV/D Only 

HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

__ N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
\..!-,jlk:~.:..::N=/A-=- Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

NIA Did the relative percent differences of detected compounds between two columns/detectors ~40%? 
If no, please see findings bellow. 

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

Aroclor 1260 13 42.3 

Aroclor 1254 18 41.5 

52703D3!_ COMQUA_RPDNew. wpd 

Page:Lof/ 

Reviewer: .2::::::. 

Qualifications 

Jdets/A 

Jdets/A 



LDC#:~ 

METHOD: GC / HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_L.of_L 
Reviewer:._ q__.___ 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF=NC 
Average CF = sum of the CF/number of standards 
%RSD = 100 * (S/X) 

Calibration 
# Standard ID Date Compound 

1 I _J_ :RS-I r ,~ 'l I~\-

413/=/ ~ / 

f&<Z} . 

2 

3 

4 

Where: A= Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

- I eecalc11latad I - .. 

({~std) I { [ tff>F std1 I Ave CF (initial) 

10./J~Tf"I? o. P~~rrl.3 () fJ-,s~'~ • I r-.J ~ 

b.~b8T.:;64.':-if 0.()6~/564- IJ~'69'3(}? . . 

I l!ecalc11laled l~I Baca lei dated I 

Ave CF (intlal) %RSD I I %RSD 

:) - - '""l 
t)_().,~7 f ~ ~-6 .:2.,.6 
().P~3~ r..-r r:~ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree withinJ0.0% of the 
recalculated results. 

INICLCrev.wpd 



LDC#: $?Jr).3.P?b 

METHOD: /GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuin~alibration Results Verification 

Page:_lot_{_ 

Reviewer: 9-

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 

Standard Calibration 
ID Date 

# 

1 /~..:2.J fO~/ 
:1=:zt.~-,,. ~-=-," ,r-t.:2-

2 I 0:)$.:2 I 3} ,#1 ,1 ---- -~ 
r • 'l 6~.:aJ. 
(~-~-"-'PJ ,, 

3 /I)_ .;r "":21 ( c:;- rofrf~J . l 

I 
I ~~>-5; 

4 ( tpt;;;.1 tJ ~ 1Ff1 
..::z___ ~~,o 

r.nNr.l r. wnrl .d wnrl 

Where: ave. CF = initial calibration average CF 

Compound 

j3B--J (I~) 
, 

ee-r ( .:::>C) 

) 

V 

I 
tY 

I 

' 

CF = continuing calibration CF 
A= Area of compound 
C = Concentration of com_i:>_ound 

I Reported 

I 
Average CF(lcal)/ CF/ Cone. 

CCV Cone. CCV 

l).tJ~~3 t)./J3cT-3£T 
tJ.~66!5l:>3 ~ ().&'94-3>~4 

{).C>~~~3> I)-"~ T.:z. ~ 
0. t:>66~3 2-. fJ.o~3 ,,...,-)lf.v 

tJ. o½ qq..::2. 3> o. o.;i~4roT 
/J.o66~3~ 0 . o4-8 ~~ 

o.o~q.::23> IJ. o:it::f'f ~~ 
O.t>b~ ~-3 "2!-- !J.,t>~~~o7 

I Recalculated II Reported I Recalculated I 
I II I I 

CF/ Cone. %D %D 
CCV 

/J .031 T:366 ,~. £) tf _15 
f)f)qf-3.s-q3 ,cr.t ' 

/553> 
I 

o.o3oT~q 14.~ t_.4..6 
r- ,_ - /::ii 

() .0 ~~ I f ( ~ J ,~ y ,~.3 

tJ,tbMtot ~1 . .:2. ..:ii w / 

(). o4 r ~ -v::7 ~ ..2T.6 oT~ 

().~~7.:,~q {6.0 /6.'f 
~-1)5='4-::2~~6 I er. 4 I cJ . 



LDC #: .$? -yre1;:)3__b 

METHOD:~GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

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

% Recovery: SF/SS * 100 

SamE>le ID: ' I Surrogate 

I I 
~13 
leL/X 

Sam~le ID: 

I Surrogate 

I I 

Samr:,le ID· 

I Surrogate 

I I 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Spiked 

I I 
/<::!:_ oP 
l ' 

Surrogate 
Column/Detector Spiked 

I I 

Surrogate 
Column/Detector Spiked 

I I 

Surrogate Percent 
Found Recovery 

I Reeorted 

~-~ /04 
6.3 7!:J.,,. 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Reeorted 

Percent 
Recovery 

I Recalculated 

104 
TE-~ 

Percent 
Recovery 

I Recalculated 

Percent 
Recovery 

I Recalculated 

I 

I 

I 
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LDC #:"7-??1)=3?{)3_}, VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_j_of_,[. 

Reviewer:~ 

/Ge HPLC METHOD: _ _ 
The percent recoveries (%R) and relative percent differences (RPO) of the matrix spike and matrix spike duplicate were recalculated for the com pounds identified below usinf 
the following calculation: 
%Recovery= 100 * (SSC - SC)/SA Where SSC = Spiked sample concentration 

SA = Spike added 
RPD =(({SSCMS - SSCMSD} * 2) / (SSCMS + SSCMSD))*100 MS = Matrix spike 

MS/MSD samples: ;;;.:f 2..._? 

Spike 

~ 
Spike Sample 

~ Co~~ration .- ( ,. - ) ( ~) '"' ,- I,..-':> 

MS MSD 

. 

MS MSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

~ {t9 I f 4' I /5:-1 6$~ 6T. { . 

SC = Sample concentration 

MSD = Matrix spike duplicate 

I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I II II I Percent Recovery Percent Recovery RPO 

I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 

-4'?.> -4~-~ ~, ~ ~-~ :;;,,;>2) _:::>. s T 

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. 
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LDC#:~_}:, VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:~f / 
Reviewer~-

METHOD: _i' GC _HPLC 

The percent recoveries (%R) and relative percent differences (RPO) 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 Where SSC = Spiked sample concentration SC = Sample concentration 
SA = Spike added 

RPO =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100 LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: ~tf>i3~ 

I Compound II 
Spike 

I 
Spike Sample I LCS II LCSD II LCS/LCSD I 

A~ 
Con~ tration 

I Percent Recovery II Percent Recovery II RPO I { ~~·:2 ~ ( p .. -,-'-~) 

l~ll11!1lllilllllli!lli~lrlll!1ll1il\ nrnrnr,;:::-:;.,.,i::::~rnJ·•·;
1
:'.:'., w !l[ll!~:o. ... 

11

'

1!i~!!!!!:!. 11!!

11

!ill\ll1il
1

] I LCS I LCSD I LCS LCSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 
Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Be:> ttP I IP I ~,'8 8S.-3 ~I &It) cf~ b ~.2 > 
~ 

/~~! , .a . 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate 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 #: !i?Ta3J:>;:,Jo 

METHOD: _/_ GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Sam12le Calculation Verification 

~ 
~ 

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) 
(RF)(Vs or Ws)(¾S/100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= 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 ID 

I 

Example: 

Sample ID. __ _,_ __ _ Compound Name p:-.B-/~t>-f 

Concentration= (~J::2"4- ) ( ~-() ) 
(3f~[6 ~) (IJ.tJ~c:;q::::,?f;) 

~= ( U::t. ~ 1t22~+f{)7:1:-1,rp:;.1f/f 2 C ~.>) f 5 ) 
~ X ~/~3 X 0,~ ( 

Reported Recalculated Results 
Compound ConJ~tions Concentrations 

( E I :~ > ( ) 

~-{260 II I 
I 
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Reviewer: c,__ 

-=-r r~. 1 

If r_-4 4'25 

Qualifications 

Comments: -----------------------------------------------------------
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 52703O4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Arsenic 

Stage 4 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0142 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT582F 21J0142-05 Sediment 07/16/21 
LDW21-IT600 21J0142-10 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 method: 

Arsenic by Environmental Protection Agency (EPA) SW 846 Method 60208 

All sample results were subjected to Stage 4 evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
q uantitation 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. 

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 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 

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. 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. 

IX. Serial Dilution 

Serial dilution was not performed for this SDG. 

3 
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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) 

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

XIII. Target Analyte Quantitation 

All target analyte quantitations were within validation criteria. 

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. 

4 
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Duwamish AOC4 
Arsenic - Data Qualification Summary - SDG 21J0142 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Laboratory Blank Data Qualification Summary - SDG 21J0142 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Arsenic - Field Blank Data Qualification Summary - SDG 21 J0142 

No Sample Data Qualified in this SDG 

5 
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LDC #: 52703D4a 
SDG #: 21J0142 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc .. Tukwila. WA 

METHOD: Arsenic (EPA SW846 Method 60208) 

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 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

YI\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

I llalidatica Acea I I 
Sample receipt/Technical holding times 1-A-tA 
ICP/MS Tune L\ 
Instrument Calibration 4 
ICP Interference Check Sample (ICS) Analysis +\ 

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 

f"\v-P-11 " nf n.,.+.,. 

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

Client ID 

LDW21-IT582F 

LDW21-IT600 

A-
IV 
l'i 
V 
/\I -
A ) 
A/ 

ti . 
): ... 
r----

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

Ccmmeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0142-05 

21J0142-10 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/16/21 

Sediment 07/19/21 

I 

Notes: ________________________________________ _ 
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LDC #:52703D4a VALIDATION FINDINGS CHECKLIST 

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

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? X 
Were all water samples preserved to a pH of <2? X 
II. ICP-MS Tune 

Were mass resolutions within 0.1 amu for all 

isotopes in the tuning solution? X 

Were %RSDs of isoptoes in the tuning solution 

~5%? X 
Ill. Calibration 

Were all instuments calibrated daily? X 
Were the proper standards used? X 
Were all initial and continuing calibration 

verifications within the 90-110% (80-120% for 

mercury) QC limits? X 

Were the low level standard checks within 70-

130%? X 

Were all initial calibration correlation coefficients 

within limits as specifed by the method? X 
IV. Blanks 

Was a method blank associated 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 
V. Interference Check Sample 

Were the interference check samples performed 

daily? X 
Were the AB solution recoveries within 80-120%? X 
VI. 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 
VII. 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 

Comments 

Page 1 of 2 

Reviewer:CR 



LDC #:52703D4a VALIDATION FINDINGS CHECKLIST 

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

Validation Area Yes No NA 

VIII. Internal Standards 

Were all percent recoveries within the 30-120% 

{60-125% for EPA Method 200.8) QC limits? X 

If the recoveries were outside the limits, was a 

reanalysis performed? X 
IX. Serial Dilution 

Were all percent differences <10%? X 

Was there evidence of negative interference? If 

yes, professional judgement will be used to 

qualify the data. X 

X. Sample Result Verification 
Were all reporting 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 

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 #:52703D4a VALIDATION FINDINGS CHECKLIST 

Calibration Calculation Verification 

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

An intial calibration verification (ICV), continuing calibration verification (CCV), low level calibration check (LLCC), and interference check 

sample (ICSAB) percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = (Found/True) x 100 Found = concentration of each analyte measured in the analysis 

True= concentration of each analyte in the source 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) Recalcuated %R Reported %R Acceptable (V /N) 

ICV ICP-MS As 47.7 so 95.4 95.5 Y 

CCV ICP-MS Cd 49.8 so 99.6 99.6 Y 

ICSAB ICP-MS As 19.283 20 96.4 96.4 Y 

ICP-MS Tune QC Parameter Mass Actual Required 

10/28/2021 Mass Axis 115 114.9 ± 0.1 amu 

10/28/2021 %RSD 115 1 ~ 5% 

Page 1 of 1 
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LDC #:52703D4a VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

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

Page 1 of 1 

Reviewer:CR 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MS), and post digestion spike (PDS) were recalculated 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 = concentration of each analyte in the source 

The sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = (Absolute value(S-D)x 200) / (S+D) 

S = Original sample concentration 

D = Duplicate sample concentration 

The serial dilution percent difference (%D) was recalculated using the following formula. 

%D = (Absolute value (I - SDR)) x 100 / (I) 

I = Initial sample result 

SDR = Serial dilution result (with a Sx dilution applied) 

Recalcuated 

Sample ID Type of Analysis Element Found/S/1 True/D/SDR %R/RPD/%D 

LCS LCS As 24.1 25 

MS 

Duplicate 

PDS 

Serial dilution 

96.4 

Reported 

%R/RPD/%D Acceptable (Y /N) 

96.5 y 



LDC #:52703D4a VALIDATION FINDINGS CHECKLIST 

SamQle Calculation Verification 

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

Analytes were recalculated and verified using the following equation: 

Concentration= (Result from raw data x Final volume x Dilution factor)/ (Percent solids x Initial weight) 

Initial Weight/ Final Volume Percent Reported 

Sample ID Analyte Raw Data ( ug/L) Dilution Volume (g) (ml) solids(%) Result (mg/Kg) 

1 As 145.395 20 1.095 so 77.33 172 

2 As 9.383 20 1.039 so 63.97 14.1 

Page 1 of 1 

Reviewer:CR 

Recalcuated 

Result Acceptable 

(mg/Kg) (Y/N) 

172 Y 

14.1 Y 



LDC Report# 52703D6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Wet Chemistry 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0142 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC525 21J0142-01 Sediment 07/15/21 
LDW21-SS500 21J0142-02 Sediment 07/16/21 
LDW21-SS501 21J0142-03 Sediment 07/16/21 
LDW21-SS502 21J0142-04 Sediment 07/16/21 
LDW21-IT582F 21J0142-05 Sediment 07/16/21 
LDW21-IT579C 21J0142-06 Sediment 07/16/21 
LDW21-IT597A 21J0142-07 Sediment 07/16/21 
LDW21-IT597D 21J0142-08 Sediment 07/16/21 
LDW21-SC673A 21J0142-09 Sediment 07/19/21 
LDW21-IT600 21J0142-10 Sediment 07/19/21 
LDW21-IT665D 21J0142-11 Sediment 07/19/21 
LDW21-IT666D 21J0142-12 Sediment 07/19/21 
LDW21-SS541 21J0142-13 Sediment 07/21/21 
LDW21-IT512 21J0142-14 Sediment 07/19/21 
LDW21-IT663D 21J0142-15 Sediment 07/19/21 
LDW21-SC500 21J0142-16 Sediment 07/20/21 
LDW21-SC501 21J0142-17 Sediment 07/20/21 
LDW21-SC502 21J0142-18 Sediment 07/20/21 
LDW21-SC563A 21J0142-19 Sediment 07/20/21 
LDW21-SC628A 21J0142-20 Sediment 07/20/21 
LDW21-IT664A 21J0142-21 Sediment 07/20/21 
LDW21-IT670A 21J0142-22 Sediment 07/20/21 
LDW21-IT621B 21J0142-23 Sediment 08/02/21 
LDW21-IT665DMS 21J0142-11 MS Sediment 07/19/21 
LDW21-IT665DDUP 21J0142-11 DUP Sediment 07/19/21 
LDW21-SC563ADUP1 21J0142-19DUP1 Sediment 07/20/21 

1 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-SC563ADUP2 21J0142-19DUP2 Sediment 07/20/21 

2 
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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. 

3 
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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. 

4 
V:\LOGIN\WINDWARD\DUWAMISH\52703D6_Wl4.DOC 



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 (%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 (%R) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Target Analyte Quantitation 

All target analyte quantitations were within validation criteria. 
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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. 

6 
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Duwamish AOC4 
Wet Chemistry - Data Qualification Summary - SDG 21 J0142 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 J0142 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21J0142 

No Sample Data Qualified in this SDG 
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LDC #: 52703D6 
SDG #: 21J0142 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

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

Date:~f 

Page:~+~i; 
Reviewer:~ 

2nd Reviewer:--'-+-

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

I 
I. 

II 

Ill. 

IV 

V 

VI. 

VII. 

VIII. 

IX. 

X. 

YI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidatica Acea 

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 

("),,~P-11 nf ,.i-~-

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

Client ID 

LDW21-SC525 

LDW21-SS500 

LDW21-SS501 

LDW21-SS502 

LDW21-IT582F 

LDW21-IT579C 

LDW21-IT597A 

LDW21-IT597D 

LDW21-SC673A 

LDW21-IT600 

LDW21-IT665D 

LDW21-IT666D 

LDW21-SS541 

LDW21-IT512 

LDW21-IT663D 

LDW21-SC500 

LDW21-SC501 

I I 
IL/\ 

1T 1 

'/\ 
:A 
/1/1 

-A 
A -
A- Ll) 

Al 
A 
/'( 

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

V:\LOGIN\Windward\Duwamish\52703D6W.wpd 1 

Ccmmeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0142-01 

21J0142-02 

21J0142-03 

21J0142-04 

21J0142-05 

21J0142-06 

21J0142-07 

21J0142-08 

21J0142-09 

21J0142-10 

21J0142-11 

21J0142-12 

21J0142-13 

21J0142-14 

21J0142-15 

21J0142-16 

21J0142-17 

SB=Source blank 
OTHER: 

Matrix Date 

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 07/19/21 

Sediment 07/19/21 

Sediment 07/19/21 . 

Sediment 07/19/21 

Sediment 07/21/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/20/21 

Sediment 07/20/21 

I 



LDC #: 52703D6 
SDG #: 21J0142 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

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

Client ID Lab ID 

18 LDW21-SC502 21J0142-18 

19 LDW21-SC563A 21J0142-19 

20 LDW21-SC628A 21J0142-20 

21 LDW21-IT664A 21J0142-21 

22 LDW21-IT670A 21J0142-22 

23 LDW21-IT621 B 21J0142-23 

24 LDW21-IT665DMS 21J0142-11MS 

25 LDW21-IT665DDUP 21J0142-11DUP 

26 LDW21-SC563ADUP \ 21J0142-19DUP \ 

27 LDW21-SC563ATRP 0~ 21 J0142-19l=RP-O""'-Z-. 

28 

29 

~n 

Date:~) 
Page:Z)::Qf~ 

Reviewer:~ 
2nd Reviewer:~ 

Matrix Date 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 07/20/21 

Sediment 08/02/21 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/20/21 

Sediment 07/20/21 

Notes: _________________________________________ _ 

V:\LOGIN\Windward\Duwamish\52703D6W.wpd 2 



LDC #:52703D6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X Frozen 

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 

Reviewer:CR 



LDC #:52703D6 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#: 52703D6 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: 

24,25 TOC 

26,27 TS 

Page 1 of 1 

Reviewer:CR 



LDC #: 52703D6 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_1_ of _1_ 

Reviewer:_CR_ 

Method: lnorganics, Method See Cover 

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 

Calibration verification 

Calibration verification 

Calibration verification 

Comments: 

TOC 

TOC 

TOC 

Where, 

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 

44.446 47.154 106 106 y 

44.446 45.03 101 101 y 

44.446 46.741 105 105 y 



LDC #:52703D6 

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) / (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 44.8 44.4 101 

24 MS TOC 1.03 1.04 99 

26 Duplicate TS 64 63.25 1.18 

Reported 

%R/RPD Acceptable (Y /N) 

101 Y 

99 Y 

1.18 Y 

Page 1 of 1 

Reviewer:CR 



LDC #:52703D6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

SamQle Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Concentration= (Result from raw data x Final volume x Dilution factor)/ (Percent solids (if applicable) x Initial weight or volume) 

Recalcuated 

Raw Data Sample Dry Percent Reported Result Acceptable 

Sample ID Analyte (%) Dry (g) (g) Tare (g) solids(%) Result(%) (mg/Kg) (Y/N) 

1 TOC 0.824 61.55 1.34 1.34 Y 

2 TOC 0.847 53.6 1.58 1.58 Y 

3 TOC 0.907 56.93 1.59 1.59 Y 

4 TOC 0.874 54.59 1.6 1.60 Y 

5 TOC 0.041 77.33 0.05 0.05 Y 

7 TOC 0.921 61.82 1.49 1.49 Y 

8 TOC 0.128 78.88 0.16 0.16 Y 

9 TOC 1.411 40.37 3.5 3.50 Y 

10 TOC 1.764 63.97 2.76 2.76 Y 

11 TOC 1.552 67.65 2.29 2.29 Y 

12 TOC 0.118 76.2 0.15 0.15 Y 

13 TOC 0.862 60.03 1.44 1.44 Y 

14 TOC 0.749 57.81 1.3 1.30 Y 

15 TS 4.7093 5.7781 0.8102 78.49 78.49 Y 

16 TS 3.3018 5.1603 0.785 57.52 57.52 Y 

17 TS 2.9912 4.6706 0.7811 56.82 56.82 Y 

18 TS 3.5492 5.5482 0.8018 57.88 57.88 Y 

19 TS 2.7745 3.887 0.797 64 64.00 Y 

20 TS 3.1444 4.5128 0.7922 63.22 63.22 Y 

21 TS 2.5591 3.4678 0.8036 65.89 65.89 Y 

22 TS 4.2175 5.3601 0.7958 74.97 74.97 Y 

23 TS 3.8543 4.3906 0.8028 85.05 85.05 Y 

Page 1 of 1 

Reviewer:CR 



LDC Report# 52703D21 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Polychlorinated Dioxins/Dibenzofurans 

Stage 4 

Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21J0142 

Laboratory Sampl~ 
Sample Identification Identification Matrix 

LDW21-IT665D 21J0142-11 Sediment 
LDW21-IT663D 21J0142-15 Sediment 
LDW21-IT664A 21J0142-21 Sediment 
LDW21-IT621B 21J0142-23 Sediment 

1 
V:\LOGIN\WINDWARD\DUWAMISH\52703D21_Wl4.DOC 

Collection 
Date 

07/19/21 
07/19/21 
07/20/21 
08/02/21 



Introduction 

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

The analyses were performed by the following method: 

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

All sample results were subjected to Stage 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 not detected at the reported 
concentration due to the- presence of contaminants detected in the associated 
blank(s). 

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

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

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

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

2 
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I. Sample Receipt and Technical Holding Times 

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

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

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

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

Ill. Initial Calibration and Initial Calibration Verification 

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

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

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

The minimum S/N ratio was greater than or equal to 10 for each analyte and labeled 
compound. 

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

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

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

The minimum S/N ratio was greater than or equal to 10 for each analyte and labeled 
compound. 

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 

BJJ0500-BLK1 10/19/21 OCDD 0.981 ng/Kg All samples in SDG 21 J0142 
Total HxCDF 0.100 ng/Kg 

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

Sample Analvte 

LDW21-IT6218 Total HxCDF 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

Reported Modified Final 
Concentration Concentration 

0.184 ng/Kg 0.184J ng/Kg 

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

VIII. Laboratory Control Samples/Standard Reference Materials 

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

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

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Internal Standards 

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

XI. Target Analyte Quantitation 

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

4 
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I Samele I Anallte 

All samples in SDG 21J0142 All analytes reported as estimated maximum possible 
concentration (EMPC) and less than the reporting limit 
(RL). 

All samples in SDG 21J0142 All analytes flagged "X" due to chlorinated diphenyl ether 
(COPE) interference. 

XII. Target Analyte Identification 

All target analyte identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

I Flag I AorP I 
u A 

J (all detects) A 

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

Due to results reported by the laboratory as EMPCs and COPE interference, data were 
qualified as estimated in four samples. 

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

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

5 
V:\LOGIN\WINDWARD\DUWAMISH\52703D21_Wl4.DOC 



Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary -SDG 21J0142 

I Samele I Analite I Flag I AorP I Reason I 
LOW21-IT6650 All analytes reported as estimated u A Target analyte quantitation 
LOW21-IT6630 maximum possible concentration (EMPC) (EMPC) 
LOW21-IT664A and less than the reporting limit (RL). 
LOW21-IT621 B 

LOW21-IT6650 All analytes flagged "X" due to chlorinated J (all detects) A Target analyte quantitation 
LOW21-IT6630 diphenyl ether (COPE) interference. (COPE interference) 
LOW21-IT664A 
LOW21-IT621 B 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 21J0142 

Modified Final 
Sample Analvte Concentration A orP 

I LDW21-IT6218 I Total HxCDF I 
0.184J ng/Kg 

I 
A 

Duwamish AOC4 
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 21J0142 

No Sample Data Qualified in this SDG 

6 
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LDC#: 52703D21 
SDG #: 21 J0142 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

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

Date:~/ 
Page:_j_¢J__ 

Reviewer:--=::::t::._ 
2nd Reviewer: J)lt9 

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

I I ~alidatioa Acea I I Commeats 

I. Sample receipt/Technical holdinci times A-
II. HRGC/HRMS Instrument performance check ../A. 
Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Notes: 

Initial calibration/lCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples /_ c:::b J 
/ 

Field duplicates 

Internal standards 

Tarciet analyte auantitation 

Target analyte identification 

System performance 

Overall assessment of data 

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

Client ID 

LDW21-IT665D 

LDW21-IT663D 

LDW21-IT664A 

LDW21-IT621 B 

~o~-~L/ 

L:\Windward\Duwamish\52703D21 W .wpd 

-l+-1 A-- :P.St:> =S. ~/~~~ 
~ e'/1_,I ~ 

~{ 

kl 
M C::...§, 

~ Les 

IJ 
~-
~1 

✓"' 
.J.~ 
J 

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

1 

/ "' --1 A.e- uJ111 ~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21J0142-11 

21J0142-15 

21J0142-21 

21J0142-23 

/eV ~ t!<..~1111/ib 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/19/21 

Sediment 07/19/21 

Sediment 07/20/21 

Sediment 08/02/21 

I 



LDC#: ~TtJ31?=2-/ VALIDATION FINDINGS CHECKLIST Page:_Lof-2... 
Reviewer: q_..-

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

Validation Area Yes No NA Findings/Comments 
. •.··... \ i /c • < >·•.• ) ·.· .. ·. ·· .•· ·.<. · .. •··· : ·. .· . : ,::- 7.·.• .. •••• ... ·•·· · .. .... ·: 

. 

iLTechnicafh(J/dina tlmisC · .. ···•. >·.•. :· • .. ..::>·:·· ·:. .· ···• . . . ·· . 

All technical holding times were met. ✓ 

Cooler temperature criteria were met. ✓ 
·. 

. . .. ·, .. ... . . 

II. GCIMS Instrument oerformance check 

Was PFK exact mass 380.9760 verified? ✓ 

Were the retention time windows established for all homologues? ✓ 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing 
any other unlabeled TCDD isomers < 25%? ✓ 

Is the static resolving power at least 10,000 (10% valley definition)? ✓ 

Was the mass resolution adequately check with PFK? ✓ 

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? ✓ 

Ill~· Initial calibration and Initial calibration verification 

Was the initial calibration performed at 5 concentration levels? ✓ 

Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled 
compounds and < 35% for unlabeled compounds? ✓ 

Did all calibration standards meet the Ion Abundance Ratio criteria? ✓ 

Was the signal to noise ratio for each target compound and labeled compound > 1 0? ✓ 

Was an initial calibration verification (ICV) standard analyzed after each initial 
calibration for each instrument? ✓ 

Were all lCV concentrations for the unlabeled and labeled compounds within QC 
limits? ✓ 

IV. Continuina calibration 

Was a continuing calibration performed at the beginning of each 12-hour period? ✓ 

Were all continuing calibration concentrations for the unlabeled and labeled 
compounds within QC limits? ✓ 

Did all continuing calibration standards meet the Ion Abundance Ratio criteria? ✓ 

V. Blanks 

Was a method blank associated with every sample in this SDG? ✓ 

Was a method blank performed for each matrix and whenever a sample extraction 
was performed? ✓ 

Was there contamination in the method blanks? V (f) 
~ 

VI. Field blanks 

Were field blanks identified in this SDG? ✓ 

Were target compounds detected in the field blanks? ✓ 
... ·. : 

VII. Matrix spike/Matrixsoike duolicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? ✓ 

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

LEVEL IV CHECKLIST_1613B 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 
···:·• -c. :·· ·· .. •··: 

... , ~. ..... ... ·. •:·: .... 
.. ·.· ··. ·· ... :· .•: ...... ··.• .... :._ 

VIII. Laboratorvi:i:>ntrol·§ambles . . 

Was an LCS analyzed per extraction batch? ✓ 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) within 
✓ the QC limits? 

. . . .: . .· . · . ~ 

/JC FielddUi,licates 

Were field duplicate pairs identified in this SDG? ✓ 

Were target compounds detected in the field duplicates? .. 
i ·. 

X. ·LabeledComoounds 

Were labeled compounds within QC limits? ti i) 

Was the minimum S/N ratio of all labeled compound peaks > 1 O? ✓ 
. 

Xt ·ComJJOund auantitation 

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

Were the correct labeled compound, 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? ✓ 

XII. Target comoound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the ✓ 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the ✓ 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two 
✓ auantitation peaks within RT established in the oerformance check solution? 

Did selected ion current profile (SICP) contain all characteristic ions listed in Method 
16138, Table 8? ✓ 

Was the Ion Abundance Ratio for the two quantitation ions within criteria? ✓ 

Was the signal to noise ratio for each target compound ~2.5 and ~10 for the labeled 
comoound? ✓ 

Does the maximum intensity of each specified characteristic ion coincide within ± 2 
seconds (includes labeled standards)? ✓ 

For PCDF identification, was any signal (S/N.:: 2.5, at± seconds RT) detected in the 
corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? ✓ 
. 

XIII. System··oerformance . 

System performance was found to be acceptable. ✓ 
· ... · 

XIV~ Overall assessment of data 

Overall assessment of data was found to be acceptable. ✓ 

LEVEL IV CHECKLIST_1613B 

NA 

✓ 

✓ 

Page: ~of~ 
Reviewe~ 

Findinas/Comments 
· .. 



VALIDATION FINDINGS WORKSHEET 

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

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

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

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

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

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

Notes: ____________________________________________________________ _ 

COMPNDList.wod 



LDC#:~7P3t>-/- VALIDATION FINDINGS WORKSHEET 
Blanks 

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

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

Page:_Lof/ 
Reviewer: ~ ---

N N/A Was the method blank contaminated? ~~L 
Blank extraction date: (~ Blank analysis date: (0/:-.~ \ Associated samples: ___ ,4_· _/_( _______ _ 
Cone. units: ,~s. ' 

Il Samele Identification 

A 

IJ,/E4-G 

Blank extraction date: ___ Blank analysis date: __ _ 
Cone. units: Associated Samples: 

SamQ_le Identification 

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

V:\Validation Worksheets\Dioxins\ 1613\BLAN KS 16 _2. wpd 



LDC #: 52703D21 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

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

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

~ 
~ 

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

Page:_of_ 

Reviewer: PG 

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated maximum U/A 

possible concentration (EMPC) < RL 

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

diphenyl e~her interference 

Comments: See sam.Qle calculation verification worksheet for recalculations 

V:\Pei\52703O21_COMQUA16_EMPC_U_Windward.wpd 



LDC#: 52703D21 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_of_ 

Reviewer: PG 

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

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, 
S = Standard deviation of the RRFs, 

-

Calibration RRF 
# Standard ID Date Compound (Reference Internal Standard) ( 10/50 std) 

1 !CAL 2,3,7,8-TCDF {1 3C-2,3,7,8-TCDF) 1.0832006 

01 
8/11/21 

2,3,7,8-TCDD {1 3C-2,3,7,8-TCDD) 0.9085186 

1,2,3,6,7,8-HxCDD (1 3C-1,2,3,6,7,8-HxCDD) 1.005616 

1,2,3,4,6,7,8-HpCDD {1 3C-1,2,4,6,7,8,-HpCDD) 1.051009 

OCDF (1 3C-OCDD) 1.440564 

2 2,3,7,8-TCDF {1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD {1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD {1 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD {1 3C-1,2,4,6,7,8,-HpCDD) 

OCDF (13C-OCDm 

3 2,3,7,8-TCDF {1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD {1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD (1 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD {1 3C-1,2,4,6,7,8,-HpCDD) 

OCDF (1 3C-OCDD) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

I eecalc11lated I - I Recaicuialed l~I 
RRF Average RRF Average RRF I 

( 10/50 std) (initial) (initial) %RSD : 

1.083746 1.107593 1.107593 3.6 

0.908390 0.9202875 0.9202874 3.1 

1.005605 1.00898 1.00898 1.0 

1.051062 1.068088 1.068088 6.6 

1.44059 1.44690 1.44690 5.7 

eecalc11lated I 

%RSD I 
3.6 

3.1 

1.0 

6.6 

5.7 

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. 

V:\Pei\Calibrations\52703A21_081121_01_ICAL.wpd 



LDC#: t;:.2[o~.;_/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibratio~n Results Verification 

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

Page:-+=_of_f_ 

Reviewer: ~ 

The percent difference (%D) 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 

D EfBI Becalc1llated 

Calibration Average RRF 

I 
Cone 

Standard ID Date Compound (Reference Internal Standard) (initial) {CC} 

1 ~((o=,~ 
c0f4:::.J 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) (.{Pn;q_3 f.tiT4-~ t.t7r:4£ rri;-

2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 0.~.28TS /.I0813t:fV I . Of) 8 f> ~~ 
1,2,3,6,7,8-HxCDD {13C-1,2,3,6,7,8-HxCDD) (./Jt:>43 qfS f .bb88:3TP , .~6837~4-
1,2,3,4,6,7,8-HpCDD (1 3C-1,2,4,6,7,8,-HpCDD) f ,t,6~08' l5 /.(6yc:f~/0 I. I 6TJif I '8 2 

OCDF {1 3C-OCDF) t.4.46J#fo r. 3~8..2l~ 1~33~4-g 
2 ::21 { tp~/ ~ (Df/rl 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) r. ro~7 f. Pf!-, S!>-O I~ o Ti 34-8-4 

2,3,7,8-TCDD (13C-2,3,7,8-TCDD) ~.tif..:=2P.:28TS I .0 .Jt) 9::r'f~ f .t)~LL_il 

1,2,3,6,7,8-HxCDD (1 3C-1,2,3,6,7,8-HxCDD) /.P~~z 1.t1~081itJ /J)~38~4-
1,2,3,4,6, 7,8-HpCDD (1 3C-1,2,4,6, 7,8,-HpCDD) ,.~6~&-23' 1,13~~.«o I • l ~-::.33q J 
OCDF {1 3C-OCDF) (.4f6,t) f ,~:r~o4,# J~;;,~4~.js, 

3 2,3,7,8-TCDF {1 3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD {1 3C-2,3,7,8-TCDD) 

1,2,3,6,7,8-HxCDD {1 3C-1,2,3,6,7,8-HxCDD) 

1,2,3,4,6, 7,8-HpCDD {1 3C-1,2,4,6, 7,8,-HpCDD) 

OCDF (1 3C-OCDF) 

II 

Be90d:ed 

II 

Becalc1 dated I 

I %D %D 

3_0 3.0 
q.s (:?.S-

¢'.&f 'f:&:/ 
q.::> 6f~3 
y:_s- T.5-
;3.3 .3~3' 
/tJ.-'1 Jt).,-f 

.:2.0 .:::2.0· 

o. I ~- I 
s.o 75".Z> 

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

\/·\\/::,lirl::,tinn \Mnrl,c:n<><>tc:\ninvinc:11 i::1 •::nr.n11.1r.1 r.1 I': 1•tnrl 



LDC#:32 ~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

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

Page:_Lof..,L_ 
Reviewer: CJ:__ 

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

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPO = I LCS - LCSD I * 2/(LCS + LCSD) 

LCS ID: ~IP~-½ 
LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

I I 
Spike Spiked Sample I ICS II I CSD II I CSll CSD 
Adde Co~~!on I II II Compound { ~>f.,k-...sJ r I• ---A, Percent Recove!:X Percent Recove!:X RPO 

liiiitii1f i,i!ii,\i1f tiii:iJiiii!i!i~li!i:! il!i~!lili;.:!1l!l\ijlj1:1iii:li~I 
I 

l("C:: 1r-~n .,..~ 1 r~n - o,.,._,,. ... . 0,.,.,.1,. - . -
2,3,7,8-TCDD .::::io.o ~ ~tP ~ (~$ ~ . . 
1,2,3,7,8-PeCDD If>;() ,or I ,or fOT 

qq_~ I 

1,2,3,4,7,8-HxCDD .qt-:f_~ ,~ 
~ 

1,2,3,4, 7,8,9-HpCDF Ji <?s. 'f tJ:?$:,q <:1>9! 
;2()0 /SI 

I 75.5"" T9S-OCDF \I \ 

I 
I 

. . 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree witbin 10.0% of the 
recalculated results. 

\/·\\/:::1lirl:::1tinn \/\lnrkc::h,:,,:,tc::\ninvinc::\1R1 ~\I r.,c::r.1 r.1 R 1Amrl 



LDC #: f=TPM VALIDATION FINDINGS WORKSHEET 
SamQle Calculation Verification 

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

Were all reported results recalculated and verified for all level IV samples? /@N N/A 
~N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = ffi_v}(IJ(DF} Example: 
(Ais)(RRF)(Vo)(¾S) 

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

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

Is = Amount of internal standard added in nanograms (ng) Cone.= {-3:CJa4e3+J.6~~ e 3) { ) 

(.2J1,:3e;+>2 .. :20se>"> ((_oo~( ) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

=~~ff¼ RRF = Relative Response Factor (average) from the initial 
calibration - ~ 

~ 
Of = Dilution Factor. 

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

Compound Reported ~entration Calculated Concentration 
# Sample ID 

''" ),=._. 
( ) 

I 7±>. ~-.:2..~ , 

I 

Page:~ 

Reviewer~ ----

Acceptable 
(Y/N) 



LDC Report# 52703E3b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Polychlorinated Biphenyls 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila 

Sample Delivery Group (SDG): 21 K0332 

Laboratory Sample 
Sample Identification Identification Matrix 

LDW21-IT637A 21 K0332-01 Sediment 
LDW21-IT637 AMS 21 K0332-01 MS Sediment 
LDW21-IT637 AMSD 21 K0332-01 MSD Sediment 

1 
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Collection 
Date 

07/06/21 
07/06/21 
07/06/21 



Introduction 

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

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 (%RSD) were less than or equal to 20.0% for 
all analytes. 

Retention time windows were established as required by the method. 

The percent differences (%D) 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 20.0% for all analytes. 

Retention times of all analytes in the calibration standards were within the established 
retention time windows. 

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 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 (%R) 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) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (%R) were within QC 
limits. Relative percent differences (RPO) 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 

All target analyte quantitations met validation criteria. 

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. 

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 K0332 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
21K0332 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG 
21K0332 

No Sample Data Qualified in this SDG 

5 
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LDC #: 52703E3b 
SDG #: 21 K0332 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources, Inc"! Tukwila. WA 

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

Date: 12/10/21 
Page:_1_of_1 _ 

Reviewer: PG 
2nd Reviewer: jv1., 

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. 

VII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes: 

I ~alidatica Acea 

Sample receipt/Technical holding times 

Initial calibration/lCV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes / IS 

Matrix spike/Matrix spike duplicates 

Laboratory control samples / SRM 

Field duplicates 

Target analyte quantitation 

Target analyte identification 

()v,.,,,...,11 nf ,.,..., • .., 

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

Client ID 

LDW21-IT637A 

LDW21-IT637AMS 

LDW21-IT637AMSD 

I I 
A 

A/A RSD < 20 % 

A CCV< 20 % 

A 

N 

A/A 

A 

A LCS / LCSD 

N 

A 

A 

A 

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

V: \LOGIN\ Windward\Duwamish\52703E3bW. wpd 

Comments 

ICV<20% 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21K0332-01 

21 K0332-01 MS 

21 K0332-01 MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

I 



LDC #: 52703E3b VALIDATION FINDINGS CHECKLIST 

Method: /GC_HPLC 

Did the laborato 

Were all ercent relative standard deviations %RSD < 20%? 

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

Was a laborato 

Was there contamination in the laboratory blanks? If yes, please see the Blanks 
validation com lateness worksheet. 

If the percent recovery (%R) of one or more surrogates was outside QC limits, 
was a reanal sis erformed to confirm %R? 

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. 

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

52703E3b_Level IV checklist .wpd 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 
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LDC #: 52703E3b VALIDATION FINDINGS CHECKLIST 

Was an LCS anal zed for this SDG? 

Was an LCS anal zed er extraction batch? 

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

Overall assessment of data was found to be acce table. 

52703E3b_Level IV checklist .wpd 
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LDC#: $=>fl?~ 

METHOD: GC V HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_j_of_f_ 
Reviewer: c::i-_ 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF=A/C 
Average CF= sum of the CF/number of standards 
¾RSD = 100 * (S/X) 

Calibration 
# Standard ID Date Compound 

1 ~ 
111~1~) 13.13,.4 ( ,~ ') 

/ 

-RB--l ( .:2<2) 

2 

3 

4 

Where: A = Area of compound 
C = Concentration of com pound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

Ewl Becalc11lated I - -• 

F CF 
d CI e--iJ std) Ave CF (initial) 

().0~.3Th't4- o.os-63Ti. ().O 5G"3=2Tl 
().OS~U,()47 IJ ~/...-,-~ t)•_,,zn,_ IV I fJ.tiST>8tJ8/ 

l I l 

I Recaic11ialed IEjl Becalc11lated I 

Ave CF (intial) %RSD %RSD 

o tJ 553-:zT I ~., ~-' 
O.tJ515;~tJH/ .3.f .a. I . 

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. 

INICLCrev.wpd 



LDC#:~ 

METHOD: ..i._ GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing_Calib_ration Results Verification 

Page:_{ofj_ 

Reviewer: Q.----

The percent difference (%D) 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 

Standard Calibration 
ID Date 

# 

,~~ 
tr~/ 

1 

//,:if::2/D.3 
' 

2 

3 

4 

r.nNr.1 r. wnrl A. ,.vnrl 

Where: ave. CF = initial calibration average CF 

Compound 

~-IC ,e 1 
BB-I c~a} 

/ 

CF = continuing calibration CF 
A= Area of compound 
C = Concentration of com_Qound 

I Reported 

I 
Average CF(lcal)/ CF/ Cone. 

CCV Cone. CCV 

f).05~3:2T I O.IJ~.:>8/6 f 
IP,os7~~8 I) .0 _s-4.b~ s-

I 

I Recalculated II Reported I Recalculated I 
I II I I 

CF/ Cone. %D %D 
CCV 

o.oi;-~8( 6 -4:4 4.~ 
0.0541-6~ ~-~ ~-' . 



LDC#: ~JP3~ 

METHOD:_!_Gc HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

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

% Recovery: SF/SS * 100 

Sam~le ID: 

I Surro~ate 

I 
~ 
Td-lX 

Sample ID: 

I Surrogate 

I 

Sam~le ID: 

I Surro~ate 

I 

I 

I 

I 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Spiked 

I I 
l <::!- -4-0P 
J/ i 

Surrogate 
Column/Detector Spiked 

I I 

Surrogate 
Column/Detector Spiked 

I I 

Surrogate Percent 
Found Recovery 

I Reeorted 

3q;4-- q8.S 

-3-f.,> 86.~ 

Surrogate Percent 
Found Recovery 

I Reeorted 

Surrogate Percent 
Found Recovery 

I Reeorted 

Percent 
Recovery 

I Recalculated 

q8_~ 

86.-=>--

Percent 
Recovery 

I Recalculated 

Percent 
Recovery 

I Recalculated 

I 

I 

I 

Page:_Lof_L 
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Percent 
Difference 

I 

Percent I Difference 

I 

Percent 
Difference 

I 



LDC#~'"G~ 

METHOD: / GC _HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Yerification 

Page:_J_ofJ_ 

Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPO) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below us int 
the following calculation: 
%Recovery = 100 * (SSC - SC)/SA Where 

RPO =(({SSCMS - SSCMSD} * 2) / (SSCMS + SSCMSD))*100 

MS/MSD samples:. __ -y-+-_:::> _________ _ 

SSC = Spiked sample concentration 
SA = Spike added 
MS = Matrix spike 

I I 
Spike L~I Spike Sample 

1
1!'1,ted Con~ion 

Compound ( - ~ ) 
/-, , :> ( / .,...... ~ ) 

li,~1i.ij~-~,ii1r:IJ1ii~i1i1il~I~i~1i~~i~iii~1i1i;ijjjf ;l~llif ~~I~!il~liil:I ' 

MS MSD MS MSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

~ - Pb>d lb I '" I 
5$0 ri.i 75:_J 

I 

SC = Sample concentration 

MSD = Matrix spike duplicate 

I Matrix spike II Matrix Spike Duplicate II MS/MSD I 
I II II I Percent Recovery Percent Recovery RPD 

I Reported I II Reported I II Reported I I Recalc. Recalc. Recalc. 

I 

6'3) bB) 6'l4 6~4 J .. T~ t:rs-

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

I\A~nr.r r.11.,., .. , "'"rt 



LDC #:7:?~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Qeificides (EPA ~>N 846 Metl ,od 8681,4) 

Page: _f_ of_)_ 
Reviewer: 9=_ 

The percent recoveries (%R) and Relative Percent difference (RPO) 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 

RPO = I LCS - LCSD I * 2/(LCS + LCSD) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples:__._~_J ___ :f:....._tJ_e:t9_..,....:;> ________ _ 

I I 
Spike Spiked Sample 

I 
LCS 

(~ 
Cony~ation 

Compound vt=:; _,,,,..., Percent Recovery . .,--~ 

l:l!il!illii~fl,illillll!!li~l11li!1l!llll!ill!1;~i!lll/illll1li[ll,llilllil LCS LCSD I LCS I LCSD II Reported I Recalc. 

gamma-BHC 

4,4'-DDT 

~ le> I I\Jh- ~ N-k- l5T.7 8TS 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

11 

LCSD II LCS/LCSD I 
II I I Percent Recovery RPO 

II Reported I Recalc. II Reported I Recalc. I 

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

\/·\\/,:alin,:atinn \fl/nrltc::h,:,,:,tc::\D,:,c:ti,-irl<>c:: Dr.R\I r.~nr.1 r. n,:,c::t ,.,nrl 



LDC #: 52703E3b 

METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Samule Calculation Verification 

N N/A 
Y/N N/A 

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) 
(RF)(Vs or Ws)(o/oS/100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= 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 ID 

1 

Example: 

Sample 10. __ ___:_1 __ _ Compound Name PCB-1260-1 
LCS, Methane 

Concentration= ( 5818) ( 80.0) = 25.1 
( 335270 ) (0.0553271) 

Concentration(total) = (25.1 +19.3+26.9+24.1 +29.6) (2.5) (1 ) = 5.0 ug kg 

5 X 15.93 X 0.785 

Reported Recalculated Results 
Compound Concentrations Concentrations 

( Ug/kg ) ( ) 

PCB -1260 5.0 

Page: _1_of_1 _ 

Reviewer: PG 

Qualifications 

Comments:---------------------------------------------------------
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LDC Report# 52703E6 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Data Validation Report 

Duwamish AOC4 

December 15, 2021 

Wet Chemistry 

Stage 4 

Laboratory: Analytical Resources, Inc., Tukwila, WA 

Sample Delivery Group (SDG): 21 K0332 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

LDW21-IT637A 21 K0332-01 Sediment 07/06/21 
LDW21-IT637 AMS 21 K0332-01 MS Sediment 07/06/21 
LDW21-IT637ADUP1 21 K0332-01 DUP1 Sediment 07/06/21 
LDW21-IT637ADUP2 21 K0332-01 DUP2 Sediment 07/06/21 

1 
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Introduction 

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

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. 

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: 

DUP ID RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flaa A orP 

LDW21-IT637ADUP1 Total organic carbon 29.6 (:S:20) - J (all detects) A 
(All samples in SDG 21 K0332) 

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. 

4 
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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. 

Due to DUP RPO, 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 21K0332 

I Samele I Anal:tte I Flag I AorP I Reason I 
LDW21-IT637A Total organic carbon J (all detects) A Duplicate sample analysis 
LDW21-IT637 ADUP1 (RPD) 
LDW21-IT637ADUP2 

Duwamish AOC4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 21 K0332 

No Sample Data Qualified in this SDG 

Duwamish AOC4 
Wet Chemistry - Field Blank Data Qualification Summary - SDG 21 K0332 

No Sample Data Qualified in this SDG 

6 
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LDC #: 52703E6 
SDG #: 21 K0332 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Analytical Resources. Inc .. Tukwila, WA 

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

Date: 1'riJl'~ /~ 
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. 

YI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1 i::: 

I llalidatica Acea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratorv control samples 

Field duplicates 

Target Analvte Quantitation 

("h•-·~11 nf ..J-~-

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

Client ID 

LDW21-IT637A 

LDW21-IT637 AMS 

LDW21-IT637 ADUP \ 

LDW21-IT637A i=R-P@J?l-

Notes: 

I I 
£/\ 
'A 
A 
A 
N 

I 

,A-

b;.;J -
A C--b 

----/'J 
A 
!)( 

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

Ccmmeats 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

21K0332-01 

21 K0332-01 MS 

21 K0332-01 DUP 

21 K0332-01 TRP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

Sediment 07/06/21 

I 

----------------------------------------------
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LDC #:52703E6 VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X Frozen 

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 

Reviewer:CR 



LDC #:52703E6 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#: 52703E6 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 

Reviewer:CR 



LDC #:52703E6 

METHOD: lnorganics 

VALIDATION FINDINGS WORKSHEETS 

Laborator.Y.._QQQlicates 

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 lX 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 29.6 20 All J/UJ/A Det 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #: 52703E6 Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:_1_ of _1_ 

Reviewer:_ CR_ 

Method: lnorganics, Method See Cover 

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 

Calibration verification 

Calibration verification 

Calibration verification 

Comments: 

TOC 

TOC 

Where, 

ICV 

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 

44.446 45.388 102 102 y 

44.446 43.406 98 98 y 



LDC #:52703E6 

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) / (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 45.5 44.4 102 

24 MS TOC 1.03 1.04 99 

26 Duplicate TS 64 63.25 1.18 

Reported 

%R/RPD Acceptable (Y /N) 

102 Y 

99 Y 

1.18 Y 

Page 1 of 1 

Reviewer:CR 



LDC #:52703E6 

METHOD: lnorganics 

VALIDATION FINDINGS CHECKLIST 

SamQle Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Concentration= (Result from raw data x Final volume x Dilution factor)/ (Percent solids (if applicable) x Initial weight or volume) 

Reca lcuated 

Raw Data Sample Dry Percent Reported Result Acceptable 

Sample ID Analyte (%) Dry (g) (g) Tare (g) solids(%) Result(%) (mg/Kg) (Y/N) 

1 TOC 0.818 76.76 1.07 1.07 Y 

TS 5.3841 6.7644 0.8261 76.76 76.76 Y 

Page 1 of 1 

Reviewer:CR 
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